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THE ROYAL MAIL STEAMSHIP SCOT. 


Tue intense competition in the production of swift and 
costly vessels, which for the past ten years has been in 
progress among the passenger steamship companies 
engaged in the North Atlantic trade, seems for the present 
to have ceased; and the work of ocean record-breaking 
has now been taken up by steamship companies running on 
much longer routes than that from Queenstown to New 
York. Last year Messrs. Donald Currie and Co. added to 
their Castle Line a powerful steamship named the Dunot- 
tar Castle, built and engined by the Fairfield Company 
at Govan, which vessel has recently succeeded in 
accomplishing the distance between the Cape and 
Plymouth in 16days 5hours 80 minutes; that is to say, 
in 19 hours 30 minutes less than the quickest run hitherto 
made by the steamers of the Union Steamship Company 
upon that route. Under these circumstances it behoved 
the Union Company to do something for the honour of 
its flag, and in setting itself to do that something, 
it very wisely determined to do it well. It decided 
in the first place to provide itself with a steel vessel 
second only to a crack Atlantic liner in speed and comfort, 
and it further took care to place the order for her 
design and construction in the hands of a firm which 
could be depended upon to achieve whatever is possible, 
and to perform whatever they promised. Of such ship- 
building firms there are many in the British islands, and 
that of Messrs. W. Denny and Brothers—the builders of 
the Scot—is certainly one. 

The success of the Scot in her preliminary speed runs 
on the Clyde and on her final official trials in Stokes Bay, 
also the particulars of the enjoyable trip she made from 
the Clyde to Southampton, have already been recorded in 
our columns. Designed for a speed of 18} knots an hour, 


she attained an average of more than 19} knots; and 
this was done without any evidences of abnormal driving, 


and with a freedom from vibration which bore strong 
evidence to the rigidity of her structure. Indeed, we 
doubt whether more care and deliberate thought was ever 
given to every detail in the construction of a mercantile 
steamer than in the case of this vessel. Each element in 
the design of the Scot having reference to her speed, and 
the economy of its attainment, was fully investigated 
with models in the experimental tank on Messrs. Denny’s 
premises, before a line was definitely placed upon paper. 
Equal attention was paid to the design of the hull, both 
with regard to the internal arrangements and the combi- 
nation of the steel materials in her structure. Her 
water-tight subdivision is particularly worthy of attention. 
She is framed to the height of her bilges upon the cellular 
system, with both an inner as well as an outer bottom ; 
and above that height the Scot is subdivided with an 
extensive arrangement of transverse water-tight bulk- 
heads, eleven of which extend to her spar deck, while a 
great many others, both transverse and longitudinal, 
extend to her lower deck. So efficient is this subdivision 
that she would be a safe and seaworthy vessel with any 
compartment filled with water, and would float if two 
were so filled. One can imagine no quality in an 
ocean steamer which should command a higher amount 
of appreciation and favour among passengers than this. 
For however careful the navigation may be conducted, 
there are always possibilities of disaster by collision, and 
however complete may be the supply of boats and other 
life-saving appliances, the position of 650 people on board 
such a vessel as the Scot, if the latter were sinking in 
mid-ocean, would be one of grave peril. Indeed, such a 
disaster would ordinarily be attended with great loss of 
life. Vroviding numerous lifeboats and lifebelts is all 
very well in its way, but the main object of a passenger 
steamship company should be to provide practically un- 
sinkable ships, and this has been done by the Union 
Company in the case of the Scot. But extensive sub- 
division by bulkheads is not enough; the bulkheads 
themselves must also be sufficiently strong to bear the 
stresses which come upon them when they enclose a com- 
partment filled with water. This is a point which has 
hitherto not always received the careful attention from 
shipbuilders, shipowners, and the Board of Trade which 
its importance demands. In the Scot it has been fully 
attended to. Messrs. Denny have afforded such 
stiffening and support to each water-tight bulkhead in the 
vessel as to make it almost, if not quite, as efficient as the 
sides and bottom of the vessel in resisting water pressure. 
It is satisfactory to find that the Bulkhead Committee 
have not concluded their inquiries without arriving at an 
agreement which will doubtless lead to the water-tight 
bulkheads of all passenger steamers being in the future 
thoroughly stiffened and supported. 

The employment of the high engine power necessary 
for the attainment of the contract speed rendered it 
incumbent upon the builders to take special precautions 
to prevent undue vibration of the structure when under 
steam. Such vibration, when it does occur, is not only 
a source of annoyance to passengers, but also of injury 


to the vessel herself. Movements which are inconsider- 
able at first, become greater as time goes on, until at 
length they result in damage to the vessel or her 
machinery. ‘The accident to the City of Paris a year ago 
illustrates the extent to which a movement, small at 
first, may develope into a source of grave disaster. 
Messrs. Denny have carefully provided against that sort 
of thing in the design of the Scot. The cellular framing 
and the inner bottom plating below the engines are 
remarkably thick and substantial, the whole forming 
a network of girders with athick plate top which serves as 
an anvil block to absorb any jarring or vibratory stresses 
resulting from the quick motion of enormous masses of 
machinery. At the stern, too, ample provision has been 
made against any tendency to such movement in the 
hull as might be generated by the working of twin-screw 
propellers. The “run” of the Scot is very fine and 
‘*‘clean,” and such a form of body is most likely to need 
special structural stiffening. No part of the vessel 
received more careful attention from her designers than 
this. The stern frame is a solid forging, with both an inner 
and an outer stern post inclosing an aperture, very similar 
to the stern frame forging of a single screw steamer. 
This aperture was not necessary for the revolution of the 
twin propellers, as the latter do not overlap, but it seems 
to afford advantages in twin-screw propulsion, and cer- 
tainly has no disadvantages. Being formed in this way 
the stern frame forging is as stout and as strong as would 
be fitted had the Scot been propelled with one screw 
only. The two brackets which support the after 
extremities of the shafting and the propellers are of cast 
steel, and their heads and heels are secured at faced 
recesses formed in the stern forging to receive them. 
The framework of the vessel is well stiffened at that part 
on each side through which each shaft passes, and so 
efficiently has this been done, that when the vessel was 
being driven at her highest speed it was impossible to 
detect the least vibratory movement at the aftermost 
extremities of the shaft tunnels. The great rigidity of 
the stern framework of the Scot has been secured by a 
very careful and well-planned combination of materials. 
Almost level with the top of the aperture in the stern 
forging there runs fore and aft a very thick platform of 
steel plating, which extends 6in. beyond the stern plating 
oneach side. Below this stout horizontal plating the frame- 
work of the vessel is built with thick solid floors lightened 
with manholes, and similarly above the horizontal plat- 
ing the framework is solid and substantial to the height of 
the main deck. The efficiency of this arrangement in pre- 
venting lateral movement, ‘‘ panting,’ or, indeed, any 
straining whatever among the components of the struc- 
ture, was abundantly evident when standing at any part 
of the stern during the trial runs. From the stern post 
to the after bulkhead of the engine-room the construction 
of every frame section in the lower part of the vessel was 
separately designed upon paper, and wherever necessary 
adjuncts, such as tunnel bulkheads, fresh water tanks, 
&e., could be usefully employed as stiffeners of the hull, 
full advantage has been taken of them. 

As at the after end, so at the bow, and indeed, all over 
the ship, every detailseems to have been carefully and 
cleverly worked out with a view to the production of a 
vessel, the structure of which shall possess a maximum 


, of strength without any wasteful employment of materials. 


Above the cellular double bottom, which is 54in. deep, 
the Scot has ordinary frames spaced 26in. to 27in. apart, 
and with these are 18in. web frames, spaced 9ft. apart in the 
engine and boiler-rooms, and 27ft. apart in the cargo holds. 
Of her four decks, the spar and main decks are of steel, 
both wood sheathed, the sheathing of the spar deck being 
of 3in. East India teak. Within the compartments of her 
cellular double bottom can be carried 978 tons of water 
ballast, while in a deep trimming tank at the after end 
can be placed 116 tons of water ballast, and two fresh- 
water tanks at the sides of the shaft tunnels will hold 
90 tons of water. 

Our illustrations show, first, the general appearance of 
the vessel as taken by an instantaneous photograph when 
going through the water at the rate of 18} knots an hour; 
and second, the internal arrangements and subdivision 
into compartments as indicated by a profile view and by 
plans of the several decks. These latter further show 
the saloon and cabin accommodation, together with the 
spaces allotted to machinery, boilers, bunkers, baggage, 
and cargo. The promenade deck is no less than 256ft. 
long, and extends the full breadth of the vessel, affording 
an area for fresh air, enjoyment, and exercise, which has 
rarely been excelled in passenger steamships. In 
addition to the promenade deck she has a poop and fore- 
castle each 60ft. in length. As will be seen by our illus- 
trations, the total effect of these deck erections, in con- 
junction with a light rakish rig and elegant cutwater and 
figure, is to produce a yacht-like vessel, which appears to 
be much smaller than she really is. No clearer testimony 
to the artistic character of her outline can be adduced 
than this deceptive idea of her size and proportions. Her 
funnels are, it is true, more than ordinarily high, but even 


this unusual addition does not detract from the beauty 
of the Scot’s general appearance. 

But the feature in a passenger steamer which always 
commands the greatest attention from the travelling 
public, is of course the saloon and cabin accommodation. 
In these particulars the Scot is sure to be a popular ship. 
Without having the extreme ornamentation and high- 
colouring which has of late been conspicuous in the 
saloons of ocean greyhounds, the decorations in the Scot 
are chaste and tasteful in the extreme; and they are all 
the more deserving of respectful attention from the fact 
that they were designed and carried out entirely by 
Messrs. Denny's own artists and workmen. And here 
it may be as well to remark that the photograph of the 
vessel when running at 18} knots, from which our illus- 
tration is taken, was made from the deck of Messrs. 
Denny’s steam tender Snark, by the photographer on 
their own staff. 

The first-class dining saloon is situated upon the spar 
deck, and therefore beneath the level of the promenade 
deck. It is at the fore end of the vessel, before the 
machinery, and measures 838ft. long by 38ft. broad, afford- 
ing dining accommodation for 196 passengers. Supple- 
mentary dining accommodation for first-class passengers 
is provided on the deck below, to which access is attained 
by a staircase. In the main saloon short. tables are 
arranged athwartships throughout its entire length, while 
two longitudinal tables extend fore and aft at the centre ; 
all the tables being fitted with revolving chairs, uphol- 
stered similarly to the sofa seats, and with the company’s 
monogram on their backs. Light is obtained from ports 
at the front and sides of the saloon and froma large saddle- 
back skylight overhead, filled in with richly-coloured 
stained glass. The framing and decoration of this spacious 
apartment, and indeed throughout the entire first-class 
accommodation, is in the classic style, freely treated. 
Large Ionic fluted pilasters, with flat intermediate 
pilasters decorated on the face, divide the lights into bays. 
These, again, have impost pilasters with quarter-circled 
arches to trusses forming the window frames, the latter 
having carved pediments and spandrils and shaped sills. 
The dado band is double, the upper portion being decorated 
under the polish, and the lower formed of reeded work, 
the whole executed in sycamore wood. The sofa seats 
and lower framing are of polished walnut, with fielded 
panels inlaid inrosewood. Atthe after end of the saloon 
are sideboards on each side of the main staircase. These 
are partially closed off from saloon by large screens 
framed in four bays, filled in with stained glass above, 
and divided by pilasters similar to the side framing. The 
sideboards are formed of Ionic pillars and arches, with 
carved spandrils, all being in harmony with the other 
work. The wings inclose revolving trays for glasses, and 
on the back is a large bevelled mirror. The central 
portion for service has a marble top and baluster rail, with 
a large dropping mirror behind. The arches on the front, 
carried on carved trusses, are surmounted by a clock and 
barometer; the lower panelling in walnut is fielded and 
inlaid with rosewood. 

In the centre of the after bulkhead is the main stair- 
case, leading to the music saloon above the dining saloon, 
and it is entirely of teakwood. The music saloon is in 
a deck-house upon the promenade deck, and will be 
described in detail presently. At the fore end of the 
dining saloon is placed a large American organ, with 
bookcases on each side, the whole being designed and 
ornamented in harmony with the remainder of the 
apartment. At the centre of the saloon is a large well, 
giving light and air to the auxiliary saloon below. The 
sofa seats are upholstered in figured moquette with gold 
ground. The window curtains are blue and tan satin 
damask; the carpet is a rich pattern Wilton; and the 
table-covers are woven tapestry in blue with a gold 
border. 

The music saloon framing from sofa seat to ceiling is 
in richly-figured satin-wood, the sofa seats and lower 
panelling being in walnut, with a dado band of reeded 
rosewood. The elbows dividing the seats are carved and 
shaped back to the framing over the dado band. On 
the fore bulkhead are the doors, in stained glass, leading 
to the ladies’ boudoir, and the centre of the bulkhead is 
occupied by a large bevelled mirror, reaching from deck 
to ceiling. Against the after bulkhead is a Brinsmead 
piano and duet stool in walnut, there being a mirror and 
carved clock case above the piano, and music-boxes at 
the flanks, the doors of which are filled with medallion 
panels allegorical of singing and music. In the centre 
of the music saloon is an open well for the admission of 
light below, the rails of the well being in figured satin- 
wood, with octagonal and arched corners. 

It is impossible in the limits of space at our disposal 
to describe further these elegant apartments, or to say 
what we could desire regarding the ladies’ boudoir, the 
first-class smoking-room, the auxiliary dining saloon, and 
the second-class accommodation. It should, however, 
be remarked that the first-class smceking-room is in a 
very large deck-house at the after-end of the promenade 
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deck, and therefore where it cannot prove a source of 
annoyance to those who are wanting in a fondness for 
the Indian weed. It is also worthy of notice that the 
second-class accommodation—which, by the way, is of a 
very luxurious character and but little inferior to the 
first-class—is situated at the after-end of the spar deck 
and main deck, and includes a smoking-room, piano, and 
other conveniences and comforts. The first and second- 
class state-rooms are in pine, painted light shades, and 
fitted with all that is requisite for the convenience of 
passengers, including beds, sofas, wardrobes, wash-basins, 
&c., the wood fittings being in polished walnut. The 
upholstery of the seats is in Holbein tapestry, the 
window curtains are terra-cotta wove damask, and broad 
Brussels carpet covers the floors. 

The baths in the vessel are of solid Carrara marble, 
and every modern appliance for hot and cold water, 
sprays, &c.,is fitted to them, while in addition a very 
comfortable waiting-room is situated in close proximity 
to the bath room. 

The first-class state rooms in the Scot are, as will be 
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is, the Scot or the Captain will prove the greater attrac- 
tion to passengers. Besides being a man of gentlemanly 
bearing, possessed of much urbanity, savoir faire, and 
tact, Captain Travers is excellent company and asuccess- 
ful entertainer. During the time that the Scot was under 
construction in Dumbarton, Captain Travers was in con- 
tinual request throughout the county as a popular lec- 
turer and a skilful exhibitor with the magic-lantern. This 
ability was, it seemed, developed on shipboard, and the 
people of Dumbartonshire have had only a taste of what 
Captain Travers provides every voyage for the entertain- 
ment of his passengers. 

With such a ship, commanded by so popular a seaman, 
there can be little doubt that the Union Company will 
reap the due reward of their enterprise. It is, however, 
to be feared that one Scot is not enough, and that when 
the public have had an experience of a voyage to the Cape 
in her they will want other vessels of the same character. 
This will tax the Castle Line as well as their rivals—and 
more shipbuilding will doubtless be the result. Already the 









Castle Line is putting new engines and boilers into the 
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rise to and descend from this level, three locks are 
designed on either side. 

Profiting by the experience of the Suez Canal, where a 
traffic of 6,000,000 tons was found to involve serious 
delays, it has been decided to substitute as much free 
navigation in broad and deep basins as possible, with a 
view to accommodating 20,000,000 tons per annum net. 
Out of the total length of 169°4 miles, 121 is so-called 
unimpeded navigation through the river San Juan and 
Lake Nicaragua, 21°6 through basins, making a total 
distance of 142°6 in which ships can travel with little or 
no restriction to speed. Of the remaining 26-7 miles, 
0:75 of a mile is taken up by the locks, leaving only 26°04 
miles of canal actually in excavation. 

A great feature in the canal will be the long length 
of navigation unimpeded by locks. The three locks 
on the eastern side are placed within 12} miles of 
Greytown, and the three locks on the west within 
3} miles of Brito, leaving a summit level of 153} 
miles out of the total distance of 169} clear of locks. 
In an uninhabited country land is of little or no 
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seen by the plans, arranged mostly for one or two persons 
only; some being fitted for three, while very few indeed 
are intended for four. The ventilation throughout is 
maintained by electric fans, which change the air in the 
cabins about six times in the hour, and make the vessel 
cool and healthy everywhere. 
is provided for about 420 passengers, of whom a half are 
first-class, while the crew—including servants—number 
in all about 230. 


The electric lighting of the Scot has been fitted by | 


Messrs. Denny upon the system always adopted by them 
in their vessels, and the installation is of the most com- 
plete and successful character. It is indeed a noticeable 
feature in this vessel that she is the work of Dumbarton 
almost throughout; even some of her steel plates having 
been manufactured in the town. The whole of the 
decorations in the saloons were designed by Mr. J. M. 
Crawford, the architect and artist on the builder's staff, 
and the stained glass was painted and kilned on the 
premises. 

A description of this interesting and successful steamer 


would not be complete without some reference to Captain | 


H. D. Travers, her commander, who is the Commodore 
of the Union Company’s fleet. Captain Travers has 
been a commander in its employ since 1874, and at 
the present time he has Peds 2 such a popularity on the 


Cape route that we question whether, magnificent as she 
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THE NICARAGUA CANAL, SECTION OF WHOLE LENGTH 


Hawarden Castle and Norham Castle, both for the sake | 
of higher speed and greater economy. Competition is 
the order of the day, and the travelling public will get 
the benefit, whether shareholders do or otherwise. 








THE NICARAGUA CANAL. 
No, IL. 


WSILE arrangements were being made for the conces- 
| sions, further and more detailed surveys were pushed on 
along the whole line of canal. Eight parties were organ- 
‘ised, and after considering the additional information 
thus obtained, the final route of the canal was deter- 
mined. On the line adopted, the total length from the 
| Atlantic to the Pacific is found to be 169°4 miles. Of 
this 26°79 miles is in excavation, 56°5 miles through 
| Lake Nicaragua, 21°6 miles in the Deseado and San 
| Francisco and Tola basins, and 64°5 through the river San 
| Juan, the waterway being formed by the construction of 
| dams across the rivers from side to side. 
| We publish a section of the route. The length of this 
makes it necessary, in order to use a sufficient scale, to 
make the engraving in four parts, which join at AA, B B, 
and CC. Lake Nicaragua, the average level of which is 
110ft. above the mean level of the oceans, is naturally 
taken as the summit level of the proposed canal, and to 


value; and, having this in view, it has been possible 
to absorb large areas of surface, and by constructing the 
waterway through valleys which have been converted into 
lakes by the aid of dams and embankments, not only will 
a route highly favourable for the passage of ships be 
obtained, but other work—especially excavation and 
dredging—will be lessened in an extraordinary degree. 
It thus comes about that the total quantity of excavation 
and dredging estimated to be required will only amount 
to 66} million cubic yards; of this dredging in earth 
stands for 86,800,000 cubic yards; in rock, 575,000 cubic 
yards; excavation in earth, 15,800,000 cubic yards; in 
rock, 18,600,000 cubic yards. This includes the work 
necessary for making the harbours, and is small in com- 
parison with the earthwork on the Manchester Ship 
Canal, where with a length of 35} miles the excavation 
and dredging amounts to about 40 million cubic yards. 
In reviewing the work to be accomplished in forming 
this waterway, it will be convenient to consider the route 
|in four divisions, each of which has a s ecial feature of 
/its own, and then to refer to the harbours to be 
|formed at Greytown and Brito. The four divisions 
| are:—(1) The Eastern, 18°86 miles, extending from Grey- 
town to the San Francisco River. (2) The San Francisco 
division, 12°5 miles, extending from the western end of 
the canal, where it emerges from the cutting through the 
high ground to the San Juan River at Ochoa. (8) The 
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lake and river division, 121 miles from Ochoa to the | tration in our issue of June 12th. The first lock will have a | the eastern side the canal is in a cutting three miles long, 


western shore of Lake Nicaragua. 
division, 17 miles from the lake to Brito. A map 
of the district, from Greytown to Lake Nicaragua, shows 
the three lines on which it has been 


the course of the river 24 miles below Ochoa. 
project allowed for twenty-one locks, of smaller capacity 
than those now proposed. The intermediate line was 
adopted after the survey of 1885; but later and more 
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and to comply with the concessions, 30ft. of water 


found in the lower valley of the Deseado. From lock No.1 
to lock No. 2 the canal follows the valley of the Deseado, 
which is here partially flooded by the construction of low | 


(4) The western lift of 80ft.; and the other dimensions, which are similar | with a maximum depth of 330ft. and an average depth of 
ao. all the locks, have been fixed at 650ft. long, 7Oft. | 

| wide, 
roposed to con- | is to be provided over the sill. A suitable site has been 
struct the canal of late years. The southerly line was the | 
one adopted after the survey of 1872-3, and ae | 
8 | 


141ft. above the level of the bottom. This cutting is 
estimated to contain 10 million cubic yards of excava- 
tion, which is in bulk 21 per cent. of the total excavation 
estimated for the entire canal. The locks also are 
estimated to require 1,700,000 cubic yards of excavation, 
of which nearly 400,000 is in rock. East of this heavy 


embankments; in this manner the excavation is much | cutting there will be 105,000 cubic yards of dredging in 
reduced. Weirs will be provided to accommodate the | the Deseado basin, and another principal item of expen- 


maximum flood discharge. 


Lock No. 2 is situated | diture will be the formation of embankments, which will 
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ENLARGED SECTION FROM CARIBBEAN SEA 


detailed surveys have decided that the canal shall pass 

through the Bernard Lagoon, and the temporary railway 

yt agua successfully carried across this and up to the 
vide. 


The eastern division.—The line chosen, starting from | 


Greytown, runs in a westerly direction to lock No. 1, pass- 
ing through the Bernard Lagoon. This length will be 


practically a prolongation of the harbour of Greytown, | 


and will have a bottom width of 120ft., the same as the 
Manchester Ship Canal, and be dredged to 28ft. The 
slopes will necessarily be flat, and require protection 
by rock pitching or mattrass work. The material to be 
moved consists of alluvial deposits, as shown by numerous 


borings. This will be roe be ea and deposited on the | 


sides of the cutting by the ging machines, which have 
been brought from Panama, and of which we gave an illus- 














C Rio Desé¢ado 


1} miles from lock No.1, and has a hift of 31ft. Lock 
No.3 is two miles beyond lock No. 2, and has the greatest 
lift of any, namely, 45ft. The total rise thus provided for 
is 106ft., or 4ft. less than the level of Lake Nicaragua. 
This arrangement is adopted so as to allow a fall of jin. 
| per mile to the San Juan River, which will continue 
to be the means of discharging the waters from the 
lake after it has been ponded up by means of dams, 
and is considered to be a fair approximation of the 
| required inclination, seeing that the fall of the Missis- 
sippi is jin. per mile; at any rate, the dams can be 
raised if necessary. In this division some of the heaviest 
work has to be encountered, namely, in cutting through 
the ridge which forms the watershed. As will be seen 
from the map and section, the backbone of America 
divides and passes east and west of Lake Nicaragua. On 
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TO OCHOA DAM—(Sce Map, page 4) 


require upwards of 1,000,000 cubic yards. The valley of 
the Deseado is blocked by an embankment 70ft. high and 
1000ft. long, and the gaps on the ridge connecting this, 
with the sides of the valley are closed with similar' 
embankments with an average height of 20ft. to the top 
and 5800 lineal feet in the aggregate. Thus a basin three 
miles long is created in the valley, affording a depth of 
from 30ft. to TOft. for two and a-half milesin length. The 
remaining half mile will require dredging; but, with every 
facility for lifting and depositing the material, this should 
not be expensive. The position of the divide cut is 
very favourably situated. The material to be moved 
is reported to be, in the main, solid rock, covered with 
tepetate, a material of volcanic origin, well known to 
| engineers who have been employed in Mexico and in 
other parts of Central America. It varies in substance, 
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like many other geological rocks; but, on the whole, is 
considered to be very favourable material in which to 
form a cutting, being easily moved while standing at a 
steep angle, and in these countries, where there is no 
frost to be allowed for, steep slopes may be trusted. 
The rock material will be required for the construction 
of the breakwater at Greytown, for pitching the sides of 
the lower canal, for use in concrete, and for otherwise 
strengthening the embankments between Ochoa, the 
western extremity of division No. 1, and the eastern 
terminus at Greytown. It is also worthy of remark that 
so much of the work necessary will be done on the hills, 
where the climate is said to be good, water abundant, 
and drainage can be easily provided for. It seems 
probable that the time in which the divide cut can be 
completed will fix the time for the opening of the canal 
when started in earnest. As the 10,000,000 yards is 
distributed over a length of three miles, and there is 
ample opportunity for depositing the material not 
required for construction purposes, it rests with the 
executive to mature arrangements for dealing with this 
mass of material in the most expeditious manner. An 
average cross-section of the canal is given. It appears 
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to us to be one of the worst features in the undertaking 
that so long a length should be left with a width of only 
80ft.; and we should hope that if the canal is opened to 
the section proposed, arrangements will be made for 
widening as soon as the amount of traffic warrants it, 
and that frequent lay-byes will be provided for the con- 
venience of ships passing each other, and to facilitate the 
execution of future works of widening. 

No. 2, San Francisco division—From the divide the 
canal follows the valley of a small stream falling into the 
San Francisco basin, through a moderately level country, 
requiring excavation to a depth of 16ft., then follows the 
valley of the San Francisco, and cuts through the ridge 
dividing the water-parting between the San Francisco 
and Machado rivers, joining the San Juan 530 yards 
above the mouth of the Machado. Of the 12} miles in 
this division, 7} are straight and five occupied in eleven 
curves of from 4000ft. to 11,400ft. radius. Eight gaps in 
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the hills will here have to be closed by embankments, 
which aggregate in length 2400ft. at the bottom and 
upwards of 12,000ft. on the crest, the maximum depth 
being 60ft. below the level of the waters in the basins. 
In addition to the above, fifty-nine similar embankments, 
aggregating in length 18,000ft. on their crests, and vary- 
ing in height from Ift. to 50ft., will be required between 
the dam at Ochoa and the divide. The total length of 
basins thus secured is 11} miles, of which 8} will have a 
depth of from 30ft. to 60ft. of water; 14 miles will be 
wholly and 2} miles partly in excavation. The large 
basins will not only prove of immense service to naviga- 
tion, but in a country subject to heavy rainfall, more 
than 6in. having been observed in twenty-four hours, the 
larger area of water will have a moderating effect on 
floods. The design for the dams is not yet fully matured. 
This and the provision of suitable passage or passages 
for relieving the lake and basin of flood water, will tax 
the ability of the engineer as much as any portion of the 
work he will have to perform. 

No. 3, lake and river division.—This extends from 
Ochoa to the west shore of Lake Nicaragua. The total 


length is 121 miles, of which the navigation by the River 
San Juan occupies 644 and the Lake Navigation 56} 
The river from Ochoa to the lake is to be made 


miles. 


navigable by the construction of a dam at Ochoa con- 
| taining the water at the summit level of 106ft. above the 
| sea. This dam is located in the site shown between two 
| steep hills 650ft. wide at the bottom and 1250ft. on the 
crest. The width of the river between the banks is 
| 950ft., and the average depth of the water when sur- 
| veyed was 8ft. This dam will provide slack water 
| navigation in the river, and, with the exception of the 
| upper twenty-eight miles, the navigable channel will be 
| at no point less than 1000ft. wide, with depths varying 
from 28ft. to 120ft. In the length immediately below 
the lake rock blasting and dredging will be required for 
a distance of twenty-four miles; the average depth to be 
removed will be but trifling. The finished channel is to 
be 125ft. at the bottom, with slopes varying with the 
character of the material. An important effect of thus 
raising the water will be felt in the valleys of the River 
San Carlos to the west of Ochoa, as by this means thou- 
sands of square miles of Costa Rica now inaccessible will 
thus be opened out for water carriage. It will be neces- 
sary to pursue the construction of embankments along the 
line of this river. It is also proposed to build a large 
waste weir over which the flood water of the San Carlos 





Lake Nicaragua to Brito, where it is intended to form a 
port on the Pacific. The length of the division is 17 
miles; of this 11} miles will be in excavation and 54 
miles through a basin formed in the valleys of the Rio 
Grande and Tola, in a similar manner to the basins on 
the eastern side. In this a depth of 80ft. to 7Oft. of 
water will be attained for a distance of 44 miles. The 
first section commences at the mouth of the Rio Lajas, 
which is to be diverted and discharged into the lake a 
little to the south of its present outfall. Leaving the 
valley of one of the tributaries of the Lajas, the canal 
crosses the highest elevation between the lake and the 
Pacific. This is only 152ft. above the level of mean tide 
in the Pacific, or 68ft. above the bottom of the canal, 
and is the lowest depression of the main ridge or 
backbone of the continent between the Atlantic and 
Pacific Oceans yet discovered. Leaving the divide, the 
line follows the valley of the Rio Grande, crossing the 
bends or occupying the channel as is found most desirable. 
From thence it cuts across a broad plain, and enters the 
Tola basin nine miles from thelake. The distance across 
the basin by sailing line is 5} miles. The main embank- 
ment forming the basin is the La Flor dam, 1800ft. long 
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OF ROUTE BETWEEN LAKE NICARAGUA AND CARIBBEAN 
will be delivered into the valley of a small tributary of 
the San Juan, and reach the main river below Ochoa. 

On the eastern side of Lake Nicaragua dredging in soft 
mud will be needed for about fourteen miles to insure a 
depth of 30ft., the average depth of excavation being put 
at 10ft. The bottom width is fixed at 120ft. 

As the surface of the lake is subject to storms, we 
think it will be found necessary to protect this channel 
by side embankments, or otherwise deep-draughted vessels 
will be afraid to use it in stormy weather, and further, 
that it will be liable to silt with material disturbed by the 
action of the waves. From the end of this cutting to 
within 500 yards of the west coast the depth in the lake 
varies from 30ft. to 150ft. The excavation on the west 
side is estimated as rock from the indications shown on 
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the shore and the result of borings in the vicinity. In 
view of the nature of the bottom and of the prevailing 
north-east winds, it is intended to provide crib piers or 
breakwaters at the entrance of the canal. 

Thus far there is means of communication with the 
States and Europe by boats navigating the San Juan River. 
The company which worked this has been taken over by 
the Canal Construction Company. Craft are limited to 
a draught of 1ft. 6in., and carry forty-five tons. In times 
of flood they can ply from Greytown to Granada on Lake 
Nicaragua, but in dry weather there are several rapids, 
viz., Toro, Castillo, Balas, and Machuca, which are diffi- 
cult to pass. It is intended to improve all these, 
excepting the one at Castillo, to accommodate a draught 
of 3ft. at low river. At Castillo a tramway half-a-mile 
in length has been laid, 4ft. 8}in. gauge, and land 
transport is available. It is therefore impossible to take 
dredgers into Lake Nicaragua except in pieces, to be 
erected there. On the west side of the lake the sole 
communications would be by road or rail, and at present 
there is no line of railway in the district between the 
lake and Brito. 


Western division.—This extends from the west side of | 
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and 70ft. high, flanked by two high hills. The top dam 
is to be 112ft. above the sea level, so that the lake will 
have to rise 2ft. above the proposed summit level and 6ft. 
above the crest of the dam at Ochoa before any water 
runs over the weir. This weir isto be constructed in the 
solid at a short distance from the dam. It is also 
intended to provide a guard gate in the length between 
the lake and the divide, to keep back the water should it 
at any time rise so high as to make it advisable to prc- 
tect the earthworks. 

To the west of the basins, locks Nos. 4 and 5 are placed 
in the hill north of the La Flor dam. The chambers are 
similar to the eastern locks, namely, 650ft. by 70ft. wide, 
the lift 42}ft. at each. Lock No. 6, 14 miles to the 
westward, has a lift varying from 21ft. to 29ft., according 
to the height of the tide in the Pacific. The country 
between the locks is a flat plain, in which the excavation 
is moderate. For the remaining distance of half-a-mile 
the canal will be at the level of the Pacific, with an 
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enlarged section, which may be regarded as an extension 
of the harbour similar to the canal stretching from Grey- 
town to Lock No. 1. 

The canal through the divide between Lake Nicaragua 
and the Tola Basin is restricted to a width of S0ft. at the 
bottom, and is similar in section to the cut on the east 
side, of which we have given an illustration. It is, how- 
ever, seven and a-half miles long, double the length of 
the deeper cutting, and the hindrance to the passage of 
large vessels will therefore be far greater. When the 
depth of the Suez Canal was 24ft. and under, and the 
dimensions of ships using it thereby restricted, a bottom 
width of 72ft. was proved to be a great hindrance to 
navigation; with a depth of 28ft. the Nicaragua Canal 
will accommodate much larger vessels, and as the slopes 
are to be steeper; the section proposed will only allow of 
a very slow rate of speed being attained, will assuredly 
cause dissatisfaction, and detract from the value and 
popularity of the canal as a commercial highway, 








Tue subscription list for the Severn Navigation Im- 
provement Scheme has filled rapidly during the past week, the 
recent meeting at Worcester having given it a decided fillip. The 
whole amount required from Worcester has now been subscribed, 
and at time of writing the announcement of the completion of the 
£900 guarantee from Cardiff is daily expected. This will bring 
the fund to the necessary preliminary stage, and will warrant the 
immediate commencement of operations, 





JuLy 3, 1891. 


THE ENGINEER. 


Or 








ATKINSON’S AIR COMPRESSOR AND CYCLE GAS ENGINE 


THE BRITISH GAS ENGINE AND ENGINEERING COMPANY, LONDON, ENGINEERS, 





Fig. 1 
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In our issue vol. lxii., p. 294, we illustrated and described 
the gas engine air compressors made by the British Gas 
Engine and Engineering Company for the Beaumaris Cor- 
poration. These compressors were the first made, but since 
then a considerable number of them for various purposes 
have been constructed, including those for the Houses of 
Parliament, of which four were fixed four years ago, and a 
fifth last year; they are in daily use, working at pressures 
varying from 8 Ib. to 1001b., and at speeds up to 300 per 
minute. The manufacturers inform us that in no single instance 
has it ever been necessary to do anything whatever to a valve 
or valve-seat, except clean them every three or four months. 
This is a remarkable statement to make in connection with 
air compressor valves working at high speeds. We have 
examined a valve which has been in almost daily work at 


the Houses of Parliament for four years, and which shows | 


only the slightest indication of wear. 

The compressors are made single or double-acting, vertical, 
inclined, or horizontal, to suit circumstances. Fig. 1 shows 
one vertical double-acting. It will be seen that the valves 
consist of thin annular concentric rings, closing over annular 
passages. They are kept in position by radial ribs, those 
guiding the suction valves being cast on the bottom of the 
delivery valve-seat; these guides also form stops for the 
valves. The valves are in section—in this instance—jin. by 
jin., and the annular passages they close are 4in. wide, so 


Fig. 2 





that there is ,';in. seating on either edge of the valve rings; 
the lift is ;,in. to din. for the delivery valves, and from ,';in. 
to 
Each set of valves can be got at for cleaning purposes 
by removing one cover, drawing out the nest of valves with 
an eyebolt, and by removing the one nut shown under the 
suction valve seat, the seats and valves all come apart, the 
whole operation only occupying a few minutes. Below the 
suction valves will be seen figures which are lifted by 
means of the diaphragms shown below, and which are in 
their turn operated by the air pressure, regulated by the 
little valve shown in Fig.2. These arrangements constitute 


Fig. 3 





cent. of the pressure required, and will allow the compressor 
to deliver a cylinder full or any proportion down to none 
at all, and just the exact quantity required to maintain the 
desired pressure. By means of the bottom screw shown in 
Fig. 2 the easing valve can be lifted off its seat, so that should 
there be any pressure in the reservoir and it is desired to 
start a compressor, this can be done without there being any 
load on it--this being a matter of considerable importance 
when it is driven by a gas engine. 

Fig. 3 is taken from a photo. of a 6-horse power cycle gas 
engine combined with a single-acting air-compressor supplied 
to the Hampton Wick Local Board, for the purpose of com- 
pressing air for lifting the sewage on the Shone Pneumatic 
system. Within a few days of its being fixed it was very 
carefully tested by Messrs. Shone and Ault, who are the 
consulting engineers to the Hampton Wick Board, and on 
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the same day with the same accessories, and under identical 
conditions, they tested the second set of apparatus, namely, 
a 6-horse power Crossley ‘“‘ Otto” engine and compressor. 
Both sets are in the same engine-room, work off the same 


| gas meter, and deliver the compressed air into the same 


a for the suction valves, according to circumstances. | 


the patent easing gear, which instantly throws the com- | 
pressor out of action, when the pressure in the compressed | 


air receiver has reached that for which the valve is adjusted. 
The screw in the upper part of Fig. 2, by means of the small 
spring, regulates the pressure at which the valve lifts; the 
lower pipe being in connection with the compressed air 
receiver, conveys the pressure below the valve, and as soon as 
this overcomes the spring lifts it, admitting air pressure to 
the two upper pipes, which convey it below the india- 


| for the Chorley Rural Sanitary Authorities. 


rubber diaphragms lifting the suction valves, which thus | 


allow the air to be expelled again through the suction Pipe 
instead of through the delivery valves. The instant the 


pressure falls, the little easing valve closes; any air pressure | 


above this escapes by the small leakage hole shown on the 
left side of Fig. 2, and the air compressor again delivers its 
full volume. This easing gear is so delicate in its action 
that it will keep the pressure in the reservoir within 2 per 


reservoir. The compressor on the Crossley engine is driven 
through gearing, and, we are informed, delivered 92°46 per 
cent. of its full capacity; the Atkinson compressor, as will 
be seen from the annexed engraving, is driven direct, and at 
the trial, we are informed, delivered 96°833 per cent., and 
when doing the specified quantity of air at the stated 
pressure Messrs. Shone and Ault found, we are informed, 
that the Atkinson engine consumed 18:4 per cent. less gas. 
When it is understood that one or other of these engines 
will have to work for very long hours per day, and every day, 
an economy of 18°4 per cent. is a most important item. This 
great economy is partly due to the air compressor and the 
method of driving, and partly to the high economic efficiency 
of the Atkinson ‘‘cycle” gas engine. 

The British Gas Engine and Engineering Company are 
just completing two 4-horse power gas engine air compressors 
for the Wallingford Local Board; also two of 2-horse power 
! These are all in 
connection with Shone’s pneumatic sewerage system. The 
Shone system being automatic, and requiring only occasional 


supervision, needs but to have the necessary compressed air | 


delivered automatically to make the plant complete, so that 
it can be worked with very little attendance. As an instance 
of this, the Hampton Wick sewerage is under the care of a 
local hot-water engineer, who often, after attending to the 
“‘eycle”’ engine in the morning, locks it up, puts the key in his 
pocket, and comes to London on his ordinary business. On 
his return he has always found it working satisfactorily. 

The accompanying diagrams are taken from these air 
compressors under varying circumstances. The one to 201b. 
pressure being taken at Hampton Wick from the compresso 
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illustrated, one working against a reservoir pressure of 701b., 
and two when exhausting from a reservoir. These fully 
show the promptness with which the valves work, and the 
very slight resistance they impose on the air entering and 
leaving. This latter feature is of very great importance, 
especially with compressors working at low pressures, in 
which the dead work of air resistance bears a very material 
proportion to the whole work done; also this resistance heats 
up the air before it is compressed. In this connection it is a 
useful fact to remember that for every 5deg. Fah. the air is 
increased in temperature before compression, a loss of 1 per 
cent. of duty is caused by the time the compressed air is 
cooled down to any normal temperature, as it almost 
invariably is; this is exactly correct when the temperature 
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at inlet is 39 deg. F., the loss decreasing slightly for higher 
temperatures. 

We understand from Mr. Atkinson that he is prepared to 
make these compressors, and prove their satisfactory per- 
formance up to any speed at which it is possible to run a 
piston, all that is necessary being to proportion suitably the 
valves so that the maximum speed through them does not 
exceed from 7Oft. to 100ft. per second. 








THE FarRaADAY CENTENARY.—The following are the two letters 
from the Prince of Wales mentioned in these pages last week. The 
ene was written to Faraday, and the other, after his death, to Mrs. 
Faraday :—‘‘ Windsor Castle, 16th, January, 1856.” _ ‘* Dear Sir, 
—I am anxious to thank you for the advantage I have derived from 
attending yourmostinteresting lectures. Theirsubject, I now feel, is 
of great importance. I hope to follow the advice you gave us of 
pursuing it beyond the lecture room, and I can assure you that I 
shall always cherish with great pleasure the recollection of having 
been assisted in my early studies in chemistry by so distinguished 
a man.—Believe me, dear Sir, yours truly, Albert Edward.”— 

September 10th, 1867.Dear Mrs. Faraday,— 


sending you a few lines to tell you how deeply grieved and dis- 
tressed Iam to hear of the death of your husband, Professor Faraday. 
Having had the great pleasure of knowing him for some years, and 
having heard his interesting lectures when quite a boy, | can fully 
appreciate how great the loss must be, not only to you, but to the 
ot country at large, where his name was aay venerated by 
all classes. His name will not only be remembered as a great and 
distinguished scientific man, but also as a good man, whose ex- 
cellent and amiable qualities were so universally known. Pardon my 
trespassing so soon on your great grief, and believe me, dear Mrs. 
Faraday, yours very sincerely. Albert Edward.” Two of 
Faraday’s nieces, Miss Jane Barnard and Miss Kate Barnard, were 
present at the meeting we described last week, 
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THE ROYAL AGRICULTURAL SOCIETY’S THRASHING MACHINE TRIALS, DONCASTER. 
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THE ROYAL AGRICULTURAL SOCIETY’S 
THRASHING MACHINE TRIALS AT DONCASTER. 


No. IL. 


SrvceE 1872, the Royal Agricultural Society has offered 
no prizes for improvements in thrashing machines. By 
its action the Society must be supposed to have assumed 
that a lapse of nineteen years was necessary to show any 
improvement on the thrashing machine as tested at 
Cardiff. On the other hand, the Society may have more 
correctly concluded that, no improvement being visible 
in that period, the time had come for encouraging inven- 
tion and for taking stock of the qualities of the modern 
machine. Having offered prizes, not without strongly 
expressed disapprobation on the part of some of the 
manufacturers, the trials necessary to the awards were 
made and the prizes given as announced in our last 
mpression. 

Of the fifteen makers of steam power finishing thrash- 
ng machines, whose names appear in the catalogue of 
the Society, five, or one-third of the whole, appeared in 
the competition at Doncaster. Theten remaining makers 
preferred not to compete for the Royal Agricultural 
Society’s prizes, although some of them enter for nearly 
every prize offered abroad. The reasons given for this 
policy. are various. Winning or not winning a prize 
offered by the Royal Agricultural Society of England is 
known the world over. Losing one in South America is 
only known by a few makers and a small population. 
Winning one abroad may be made known easily and 
anywhere. But there is not much use in winning a prize 
unless it is won by a firm capable of taking and making 
every advantage of it by commercial energy. By some 
makers the latter is looked to entirely. 

As each competitor at Doncaster was limited to 
one machine, there were five machines for trial. 


The first machine tested was made by Messrs. W. | 


Foster and Co., Lincoln. All the main points in the 
construction of the machine are given in Table I. above. 
The names of the makers are given in the order in which 
the machines were tried. In Table I. the rates of 
reciprocation and of rotation are given for the main parts 
of the machines, the number of feet per minute passed 


through by the riddles, the total surface offered per | 


minute by them, and the relation of these to the velocity 
and to the total developed surface of the drum are also 
given. In Messrs. Foster’s machine, for instance, it will 
be seen that the drum speed being 1000 revolutions per 
minute, the circumferential velocity was 5750ft. per 
minute, and the length of the drum being 4°413ft. per 
minute, the total thrashing surface offered by the drum 
per minute, or the developed drum surface, was 25,375ft. 
per minute. This must be taken as the measure of the 
thrashing capacity of the machine, and the shakers, 
caving riddles, and dressing riddles, which have to deal 
with the product of the drum, should of course bear each 
some relation to that capacity. 

With a view to showing what these relations are in all 
the machines, and to be able to see whether there is any 
relation between them and the work done by the 
machines, coefficients have been deduced which show 
the velocity and developed surface ratios at a glance. 
For instance, the ratio of developed surface of the caving 
riddles to developed drum surface of the Foster machine 
is 0.0718; while the same ratio in the Tasker machine is 
0-119. The velocity of reciprocation in the two machines 
is respectively 86 and 162, while the number of jerks per 
minute imparted to the material in the caving riddle is 
344 and 434 respectively. These various ratios are 


+ The dimensions here given are those of the grain sieve. 


| coefficients from a mean of which one coefficient for | 
}each part may be made and used in setting out a 
| machine, or for comparing any number of machines and | 
| their work; as, for instance, the results of the trials at 
Doncaster as set out in detail in Table II. In using these | 
coefficients the writer has followed the paper on this 
subject communicated by him to the Institution of | 
Mechanical Engineers? in 1881. | 

Turning now to the work done by Messrs. Foster's 
machine, as shown in Table II., it will be seen that the 
quantity of corn in sheaf thrashed per minute was not in 
excess of that of some others, but the thrashing and | 
shaking were not quite so good, as is shown by the larger 
quantity of grain obtained from the second thrashing. 
This is observable in connection with wheat, barley, and 
oats. It has to be observed, however, that the chobs 
| and other spoutings were passed through the Hornsby 
| machine with the straw and cavings, and not passed | 
| through the machine under trial, as is done in ordinary 
| thrashing. These spoutings, from Messrs. Fcster’s first | 
| wheat run, may be taken as about 14 lb. out of the | 
|243]b. obtained by re-thrashing, leaving about 10°5 lb. 
| as from the straw and cavings. As the whole is but 
| 1:1 per cent. of the weight of the grain obtained, that 
| from the straw and cavings may be taken as about 0°49 | 
| of 1 per cent. The same quantity from Messrs. Tasker’s | 
/machine falls to considerably less than two-tenths of | 
| 1 per cent., and it was still less with Messrs. Gibbons | 
jand Robinson's machine. These quantities for all | 
| the machines can be obtained from columns 13 and 
|14 of Table II. Turning to columns 20 and 21 of | 
|the same table, the power in foot-pounds per Ib. | 
| of corn thrashed and per lb. of grain obtained are given | 
| for each machine. In connection with these, however, | 
| the yield of the corn thrashed, as given in col. 16, must | 
be noted, as the work done per pound of grain obtained | 
| is, of course, greater with the smaller yield, although the | 
work done per pound of corn thrashed remains but little 
affected. In comparing the results obtained by Messrs. | 
Foster's machine with those obtained by the others, it | 
will be seen by reference to cols. 13, 16, 20, 25, 26, 31, 33, 
and 34, of Table II., that the figures are all low, and 
| that from the figures given in these columns it might 
be predicted that the output of the machine would 
not be high in quantity, or if high in quantity, then 
not high in cleanness or finish. Of the finished pro- 
duct of the machine it may be said that the separations 
were not what they would probably be when the men 
were working without anything to excite them. If more 
corn had been put through per minute the finish would 
not have been as good. The feeding was not very good, 
and this may be said of most of the machines, except that 
of Messrs. Foden, which was fed most perfectly. Probably 
no such feeding was ever seen. 

We must postpone further notice of the work of the 
machines to our next impression. 











THE SUPREMACY OF THE NAVY FOR IMPERIAL 
DEFENCE. 

LIEUTENANT-GENERAL SIR WILLIAM JERVOIS read @ paper 
in the theatre in the United Service Institution last Friday, 
June 26th, entitled “The Supremacy of the Navy for 
Imperial Defence.” Lord Ripon took the chair, and the 
paper attracted an unusual measure of attention. It was 
short; its object was stated to be to provoke discussion, and 
its object was attained. 








1“ On Thrashing Machines.” —“ Proceedings” Inst. Mech. Erg , 1881. 
Part IL., p. 369. 





The lecturer held that the great end of all our coast fortifi- 
cations, from Portsmouth to New Zealand, is the protection of 
our naval stations and harbours. They form bases of action 
for naval operations. He considered that the sums spent on 
them on the recommendation of Lord Palmerston’s Com- 
mission of 1859 were a necessary and sound investment ; 
namely, for fortifications £12,154,416, for guns and equip- 
ments £5,484,810. The total, £17,639,226, being only about 
2 per cent. on the total expended on the army and navy 
during the same period, namely, £827,441,145. 

The lecturer then came to the gist of his paper, namely, 
the question of garrisoning these fortifications. The Commis- 
sion presided over by Lord Hartington in 1888 termed the 
present system of responsibility divided between Army and 
Navy “an unsatisfactory and dangerous condition of affairs,”’ 
and discussed two alternative schemes intended to remedy it. 
Each of them practically involved the proposal to place both 
Army and Navy under one minister. They were as follows: 
—(1) “That a minister should be appointed who would be the 
supreme and responsible head of the Army and Navy, the 
immediate control of each service being entrusted to a pro- 
fessional officer. (2) That each department should be 
entrusted to the supreme and responsible control of a pro- 
fessional head, who would sit in the House of Lords, and 
that a link between the two should be supplied by the 
appointment of a civilian minister, who would sit in the 
House of Commons. 

Both these alternatives were rejected by the Commission, 
but they suggested no solution of the difficulty. The 
lecturer then observed that coast defence is committed to 
their navies by the great Continental Powers, as being best 
undertaken by them. Much more ought England to do the 
same. ‘ Fancy,” said the lecturer, ‘the case of a com- 
mander of an army in the field who practically could not 
send an order to his base!" An English admiral, he 
inferred, is placed in this position, The main work of the 
English Army, the lecturer said, is the defence of India and 
maintenance of garrisons in Great Britain and Ireland, our 
troops having been almost withdrawn from our Colonies, 
except from certain coast stations; hence he held that it 
would be well for the Navy to take them all over into 
their charge. He believed a certain extension of the 
Admiralty would meet the required need. ‘A magnified 
Deputy Adjutant-General of Marines” would form the chief 
of a staff, with a sufficient department under him. There 
must also be an extension of the existing works branch 
of the Admiralty. Many unworthy objections had been urged 
against this proposal, such as that naval officers would like 
to get billets on shore, and that our fleet would suffer. This 
the lecturer scouted; besides, he said that he had never 
heard the Admiralty accused of making bad selections of 
officers, and on the special promotion rules as to sea time 
the shore billets would be filled by half-pay men. He further 
observed that marines would do coast artillery work better 
than officers, who regard field and horse artillery work as 
their proper sphere for distinction. It had been said that 
the change proposed would be expensive, but nothing that is 
bad can be really economical, and he urged that the present 
garrison might be placed under naval orders, to start with. 
The question of reserves also, he said, presented no difficulty. 
An army reserve of garrison artillery is not wanted, and in a 
few years becomes less efficient than local volunteers. It 
had been said that the lecturer was forming a new army, but 
all that he was in reality advocating was that our garrison 
army should be handed over to the Navy and organised 
accordingly. 

Money would always be voted readily for our Navy; even 
the late Mr. Cobden said that he would vote anything for the 
Navy. No doubt arrangements would have to be made with 
our Colonies, but these were really matters that ought to 
present no serious difficulty. Lord St. Vincent in 1818 had 
proposed very much the same thing. The lecturer of course 
knew that his proposal involved a great decrease of the army, 
which as an army officer he regretted; but he mairtained 
that it would be a great public benefit. He quoted the great 
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garrison than might be required if they were better con- 
structed, but bad indeed must they be if they cannot be held 
by a very much smaller garrison than could possibly defend 
the bare open shore. Sir John’s final conclusion, however, 
had much to say for it. He said, practically distant small 
stations can only play a small part in naval operations, and 
may be better dealt with as parts of one whole. Large stations, 
on the other hand, had betterremain astheyare. Sir Lintorn 
Simmons really says why. Malta, he almost tells us in 
words, is more vulnerable from land than sea. Its defence, 
then, is an inland question of army and engineering opera- 
tions. It is the same with many others we could name. 
Then Sir Lintorn said Buonaparte might truly wish that 
England had confined her development to her Navy; for 
if so, he would never have been in St. Helena. It is true 
that England’s army is small; nevertheless it is very im- 
portant, and will always be so in war, coupled as it is with 
her naval supremacy. If England cannot hit very heavy 
blows, she has the longest-reaching arm, and can deliver the 
most far-reaching blow in the world. England has made less 
fuss about moving 15,000 men into Burmah or remote dis- 
tricts of India, than France herself has made about sending 
10,000 men across the Mediterranean to Algiers. Hence 
England will always have, as she has always hitherto had, 
to operate with her army in support of allies in time of 
war. It is idle to hope for a reduction of our army, even if 
European warfare alone were possible, much more when 
Africa, Canada, our colonies, and our Indian frontier is 
considered. In Africa we shall soon see considerable com- 
munities from European countries growing up side by side. 
To support our own an army as well as a Navy is indispen- 
sable. Armies for active operations must, in a great measure, 
get their men from garrisons. Siege artillery in time of peace 
are garrison artillery. In war all garrisons are not threatened 
with attack. As the area of the war becomes shaped, men 
must be taken more and more from remote places, and 
brought to the front, their place being taken by young 
levies, who are drilled and prepared by the same means as 
their predecessors. 

In short, while it may be reasonable to note any places 
whose functions are wholly connected with naval operations 
and }lice them under the control of the Admiralty, it is any- 
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thing but reasunable to do so in the case of large fortresses 
even on the sea. Sir W. Jervois took part, we think, in the 
siege of Sebastopol. It is in its essence a naval base. Can 
he say that that siege was on the whole a naval operation? 
Had the ships even the slightest chance of taking the place ? 
and if not, was not the whole siege practically a struggle of 
army and engineering operations? Naval men distinguished 
themselves eminently in it, but no one can say that it was 
their own most natural element and sphere of work. What 
was true of Sebastopol would be true of ourown forts. Ports- 
mouth or Dover would be more easily taken from the land 
than from the sea. On the whole, while we may recognise 
with advantage the naval character of some of our distant 
Possessions, the principle cannot, in the nature of things, be 
pushed very far. 

Lastly, when it comes to quoting Napoleon’s sayings, we 
have only to apply it to actual cases to see what it is 
worth. The Nile, Copenhagen, and Trafalgar were right for 
us, but Acre, the Peninsular, and Waterloo were mistakes. 
Does any officer believe this? Can he suggest as things stood 
any work that a fleet could have done that would have 
been preferable ? Would Napoleon himself have been content 
to follow his own advice in our place? Noanswer is necessary 
to such questions. 








PROFILING OR EDGE MILLING MACHINE. 


THE machine illustrated by the above engraving is intended 


for workshops in which a large number of parts are required | 
in duplicate, as by its means they can be produced with 


rapidity and great exactness, all filing and polishing being 
dispensed with, and a uniform finish given to the work. The 
side standards carry a cross slide of ample width, upon which 
is fixed a saddle having a vertical slide furnished with two 
spindles, one carrying the milling cutter and the other the 
“« feeler.”’ A hand lever is fitted to the saddle which controls 
its movement to the right or left, and is used also to draw 
down the vertical slide; when this slide is drawn down by 
the operator the “ feeler ” traces round the edge of the 
“copy”’ fixed on the table, and is kept in close contact 
therewith by means of weights arranged for that purpose, 


MACHINE 


ENGINEERS. 





whilst the milling cutter at the same time profiles an exact 
fac-simile. 

As seen in the engraving, the table is fitted with self-acting 
traverse and return motions, and either of these, or both, can 
be thrown in or out of gear at the will of the operator. The 
table is dished, so as to convey the water used whilst milling 
back to the bed of the machine, which is constructed in tank 
form, and furnished with a draw-off pipe. The table, exclu- 
sive of water-dish, is 28in. in length, and 20in. in width. 
The longitudinal traverse of table is 28in., and the transverse 
traverse of saddle is 18in. 








FASTEST AVERAGE TIME ACROSS THE 
ATLANTIC. 


THE White Star steamer Majestic completed a voyage on 
June 10th that would have been the best on record from Queens- 
town if she had gone over the same course traversed by the City of 
Paris when she made her record run of 5 days 19 hours 18 minutes. 
The Majestic took a long southerly course of 2850 miles to avoid 
ice and fog. Her time was 5 days 22 hours 20 minutes, and her 
average speed per hour was 20°023 knots. This is the best 
recorded hourly average ever made by an ocean steamship. Over 


| the record course of 2788 knots her time would have been about 


5 days 19 hours 4 minutes, or 14 minutes better than the record of 
the City of Paris, The Majestic’s daily runs, from noon to noon, a 
period of about twenty-four hours and fifty minutes, were :— 


Miles. 
Jume Gh. 2. 00 0s - 441 
June 5th.. > 501 
June 6th.. 497 
June 7th.. 501 
SS ree oar te ee ae Se 
June 9th, to the Sandy Hook Lightship .. .. .. 408 


Total a6 68) $6). 68. He, . 2850 
The Majestic brought 1005 steerage and 395 cabin passengers, — 
Scientific American. 








A sUMMER, meeting of the Institution of Naval 
Architects will be held this year in London, in connection with 
the Royal Naval Exhibition, on the 23rd inst. and two following 
days, A limited number of papers will be read. Some excursions 


‘ will be made, and works near London visited. 
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RAILWAY MATTERS. 


Tur purchasing of the Central Wales and Carmarthen 
Junction Railway by the London and North-Western Company 
has been effected, it is said, for £137,500. 


Ir is proposed to construct a railway to open up the im- 


NOTES AND MEMORANDA. 


THE mean daily motion of the air at Greenwich in 1890 
was 272 miles, being 10 miles below the average of the preceding 
twenty-three years. The greatest daily motion was 837 miles on 
January 26th, and the least 32 miles on August 6th. The greatest 
r 





portant lead mining district of Upper Weardale, and the Eccl 
Commssioners have offered to give the land needed for the purpose, 
an act of grace which they may well —— as it will great] 
enhance the value of their property. The district is lost for lac 
of a railway, and it is rich not only in lead, but also in iron ore, 
and its mineral riches have never been adequately developed 
because of the primitive character of the means of communication, 
traffic being carried on by means of horses and carts only. 


A coMMISSION, consisting of Director Werthenaw, 
Engineer Superintendent Esser, and M. Wassmer, of the Baden 
State Railways, is now on a visit in this country. These gentle- 
men have visited Edinburgh, Carlisle, Crewe, Derby, and Brighton, 
in order to get full particulars as to English permanent way. 
The German people are asking for higher s s, and point to 
England as an example. It is reassuring to find that this enter- 
prising railway comes again te England for advice. It was one of 
the first railways in Germany, and adopted English gauge and 
locomotives, and was the first to use the Westinghouse brake. 


A FURTHER section of the main line of the London and 
South-Western Railway has been opened. Hitherto the South- 
Western trains have only entered Plymouth up to a_ northern 


suburb, but by the extension which will now be available, all 


ure registered was 14°5 Ib, on the square foot on January 26th. 


AccorpiNnG to a method of separation of metals from 
platinum, and in particular of palladium and rhodium in the 
presence of common metals, devised by MM. A. Joly and E. Leidié, 
the platinum or palladium are converted into soluble nitrites by 
the addition of potassium nitrite, and are thus separated from 
other metals, 


Tue following has been given as a good compound for 
making joints against fluid pressure :—5 lb. of Paris white, 5 lb. 
yellow ochre, 101b. litharge, 5b. red lead, 41b. black oxide 
manganese. The whole is to be well mixed, and a little asbestos 
and boiled oil added. This, it is stated, soon becomes nearly as hard 
as the iron itself. 


THE mean temperature of the year 1890 at Greenwich 
was 48°6deg., being O*6deg. below the average of the preceding 
forty-nine years. The highest air temperature in the shade was 
82°8 deg. on August 5th, and the lowest 13°] deg. on March 4th. 
This latter is the lowest temperature registe: in March since 
1841, being the same as that recorded on March 13th, 1845. The 
mean monthly temperature in 1890 was below the average in all 
months excepting January, March, May, and September. In 
D 





ber it was below the average by 10°0 deg., and in January 





trains will go through to a terminus at the eastern end of the town. 
A service of sixteen local trains daily each way ee Sea 
and Tavistock has also been organised to stimulat create 
suburban residential traffic in the large and beautiful district 
bordering on the Tamar, which was opened up by the important 
extension inaugurated a year ago, and fully described and 
illustrated in our pages. 


Art the close of the late strikeon the Scotch railways, fully 
50 per cent. of those who came out on the North British system, and 
75 per cent. of the Caledonian men were thrown out of work. 
Since then, most of the inefficient ‘“stop-gaps” that had to be 
taken on have gradually ona Pp leaving places to the old 
experienced hands, who have n steadily reinstated. The 
companies have undoubtedly done their duty by the unfortunate 
strikers—in some districts considerably overmanning the staff— 
and situations on foreign railways have been found for a number 
for whom no immediate prospect of re-engagement could be 
offered. Many of those, however, the Railway News remarks, 
taken back, will unavoidably have to climb part of the ladder anew. 


Tse Times Lucerne correspondent, writing under date 
June 28th, says the Swiss papers are e in a heated discus- 
sion over the Moenchenstein catastrophe. M. Eiffel, whose firm 
constracted this and the other bridges on the Bale Dellemont line, 
disclaims all responsibility for the disaster, since it was built from 
plans supplied by the company, and since it was repaired last year 
without his being consulted. The Buad, the official organ in 
Berne, deals very severely with the eminent engineer, pointing 
out that the plans bear M. Eiffel’s signature, that the materials 
for construction were obtained under his firm’s consent, and that 
the Moenchenstein Bridge was purely and simply an Eiffel bridge. 
In addition to official experts, others are being employed on behalf 
of victims to test the materials used, in order, if possible, to ascer- 
tain the actual cause of the disaster. The accident will doubtless 
help the Swiss Government to achieve its cherished project of 
getting possession of all the railways of the country. 


AccorpING to the Times, the German railway system 
marked a distinct advance in 1890, both as regards mileage and 
traffics. It appears from the tenth volume of the official railway 
statistics, just published, that the total length of lines at present 
in operation in the German Empire is 41,220 kiloms., the figures 
for the previous year being 40,294 kiloms. The rolling stock com- 
prises 13,496 locomotives, 25,404 passenger carriages, 273,559 goods 
wagons, and 1647 postal wagons. The number of passengers carried 
in 1890 was 376,825,006, an increase of 36,960,546 on the preceding 
year ; and the amount of the goods traffic was 212,093,339 tons, 
an advance of 14,214,409 tons. Passenger traffic receipts amounted 
to 333,894,172 marks, against 309,922,534 marks in the correspond- 
ing period, while the value of the goods traffic was 873,241,341 
marks, against 788,096,699 marks in the preceding year. The 
grand total, including accessory receipts, was 1,264,656,117 marks, 
an increase over last year’s figures of 98,034,569 marks, 


A piIFFIcuLTy which has existed for a number of years in 
the ancient and exceedingly picturesque town of Bridgnorth, in 
Shropshire, through the circumstance of the newer portion of the town 
being built on an eminence at a much higher level than the old town, 
involving at present a tedious ascent, seems likely to be early 
removed by the application of an inclined tramway similar to those 
in use at Scarborough and elsewhere. It is proposed to erect a 
lift in the form of a‘double-line railway, rising 108ft. at an inclina- 
tion of 45 deg., and the stations and waiting-rooms at each end 
will harmonise architecturally with the old buildings in the 
vicinity. The motive power will be water, and at the top and 
bottom will be provided a tank containing about 20,000 gallons of 
water, and near to the bottom tank will be erected a pair of gas 
engines and duplicate sets of pumping engines for raising the water 
from the bottom to the upper tank, whilst a car capable of carry- 
ing twenty persons will be mounted upon each pair of rails, The 
attendant will be able to stop the cars almost instantly. 


THE Melbourne Telegraph says :—‘ The links of the 
intercolonial railway chain are not yet complete ; and while South 
Australia is preparing the way for a railway line to tap directly 
the rich pastoral districts of South-western Queensland, and thus 
draw their trade to her own northern ports, the people of the 
Barrier silver fields are earnestly agitating for a railway to connect 
Broken Hill with the New South Wales system at Cobar, and thus 
complete direct rail communication between Adelaide and Sydney. 
But an infinitely vaster and more important railway project than 
any of these is that for the connection of Perth with Port Augusta. 
South Australia is preparing to make a survey of the proposed line 
to her own border at Eucla, the lone telegraph station on the 
Great Australian Bight, which is jointly maintained by the two 
Colonies. In West Australia more decisive action has, we are 
informed, been taken, and its premier, Mr. Forrest, has actually 
signed a provisional agreement with a syndicate, said to represent 
a number of British capitalists, for the construction of the line to 
Eucla.” 


An improved machine for bending the wrought iron 
spokes for railway carriage and wagon wheels, and which blocks them 
to the required form at the same uperation, has just been completed 
by Messrs. Cunliffe and Croom, of Manchester. This machine is 
similar in principle to those made by the late firm of William 
Collier and Co., but increased strength has been provided where 
experience in working has shown this to be requisite to produce 
perfect results. The machine is constructed to run at a sufficiently 
high s so that six spokes per minute can be bent and 
blocked, ejected from the dies automatically, and time allowed 
for inserting a fresh spoke of iron. The firm has also just 
turned out a generally useful improved milling tool with double 
geared headstock and a pivot table to angle for cutting twist 
drills, and spiral cutters for milling, &c., whilst special attention 
has been given to produce as rigid a form of hine as ibl 





above by 52 deg. 


At a recent meeting of the Meteorological Society, 
Mr. W. F. Stanley, F.R. Met. Soc., exhibited and described his 
honometer, which is really a new form of chronograph designed 
for the purpose of ascertaining the distance of a gun from observa- 
tions of the flash and report of its discharge, by the difference of 
time that light and sound take in reaching the observer. The 
instrument can also be used for measuring the distance of lightning 
by timing the interval between the flash and the —_ of the 
thunder. A paper was also read by Mr. A, B. McDowall on 
**Some Suggestions bearing on Weather Prediction.” 


A GERMAN paper says that for a glaze for earthenware 
tubes the best plan is to employ a clay containing iron, which is 
either poured on to the tubes when they are about the hardness of 
leather, or else allowed to run on while the tubes are rotated. The 
burning is conducted at a fairly high temperature. If blast-furnace 
slack is made use of the variation in its composition and the large 
percentage of calcium contained must be considered. The presence 
of calcium sulphide in the slag is to be avoided, as during the 
burning this is transformed into the sulphate and gives rise to 
bubbles in the glaze. It is necessary to mix the slag with sand 
and earthenware cement so as to make the glaze adherent. 


THE amount of apparent flattening of the vault of the 
heavens Prof. Reimann has lately attempted to measure by noting 
the point which seems to bisect an arc extending from the zenith 
to the horizon. From 83 observations at Hirschberg he found that 
this point was 21°-47 + 0°08 above the horizon. This indicates a 
ratio of the vertical axis to the horizontal of 1: 3°66. This appa- 
rent flattening has an annual period, and is dependent on cloud. 
The highest position of the bisecting point was assigned in autumn 
(21°-98), the lowest in spring (20°°42). Nature says:—The vault 
seems flatter the more the cloud. It seems least flat with a misty 
horizon; and the flattening seems less by night than by day. 
Curiously, several other persons whom Prof. Reimann got to make 
the same determination all gave higher values for the angle, 


AN apparatus likely to be useful in gasworks in cases 
of emergency when valves have to be closed or repairs effected in 
an atmosphere charged with either coal or carbonic acid gas or 
thick smoke, says the Scientific American, is Kleeman’s respirator. 
The appliance consists of a leather helmet, a bellows, and a hose 
for connecting the helmet with the bellows. The helmet fits 
tightly over the head, baving a visor with glazed sights very much 
like an ordinary diver’s helmet, only of course much lighter and 
differently fitted. The fresh air enters the mouthpiece by means 
of a suitable connection with the hose ; flows men the face and 
head of the wearer, and finally escapes through a valve on the top 
of the helmet. The necessary adjustments are very simple, so 
that any one can learn how to use the appliance after a short trial. 
The weight of the helmet is only 2} lb., and it is stated that it does 
not interfere in any way with the movements of the wearer. Since 
the head is wholly protected by the helmet, the eyes are not in- 
commoded by smoke or acid gases. The bellows are, of course, to 
be worked in pure air at a di by an istant, but the whole 
arrangement is naturally lighter and handier than diving apparatus. 


Writine to Nature on the stresses set up in a spinning 
ring, Bishop Courtenay says :—‘“‘ If the surface of our globe at the 
equator were continuous and level land, about 30,000,000 of persons 
—more than 1000 to a mile—standing at equal distances and 
joining hands, would form a girdle without any strain. Then, it is 
stated, in Nature, vol. xliii., p. 514, that a wire girdle supported on 
poles, if ‘ relieved from gravitation,’ but acted upon by a—greatly 
augmented—‘ cenirifugal force equal to the cable’s weight ’—that 
1s, by an equal force acting in the opposite direction—would be 
subjected to a twenty-fold strain. Why? Dr. Oliver Lodge answers 
these questions as follows: The centrifugal force of a free spinning 
hoop has to be balanced by its peripheral tension ; but this, having 
a large tangential and a small radial component, acts at a disad- 
vantage, and may have to be very big to balance even a moderate 
centrifugal force. The larger the hoop the more marked is the 
magnitude of the tangential P t as pared with the 
radial or effective component ; so that a hoop 8000 miles in diameter 
could not rotate even once a day without tearing itself asunder. 
An actual girdle round the earth is not dependent on peripheral 
tension for balancing its centrifugal force, since it is subject to an 
overpowering S— force due to the earth’s gravitation. The 
statement made by Mr. Herschel on p. 514, vol. xliii., involved not 
a twenty-fold stress but a twenty-fold speed, which means a four 
hundred-fold stress,” 


Ir is well known that files are not usually drawn after 
being hardened, and that the hardening frequently springs them 
out of line. But notwithstanding that the files are made as hard 
as they can be by heat and cold water, they are readily straightened 
after being hardened. This operation is performed at once, as soon 
as the files have been dipped. The files are taken from the bath 
of melted lead and chilled while red-hot in a tank of running 
water. This immersion for the instant hardens only the surfaces, 
while the interior is soft and pliant with heat. At this time the 
file may be straightened b nding over and under bars, 
similar means crooks in steel arbors, reamers, and other long tools 
may be removed, even after they have been hardened and tempered. 
A cast steel saw arbor had received an offset or crook in the 
journal at one end just inside the shoulder. The crook was at 
the worst end, that next the saw, and, although scarcely percep- 
tible to the eye, when the arbor was turned on its centres, it was 
sufficient when the arbor was in the boxes to throw the periphery 
of a2ft. saw considerably out. The arbor at the bearing part was ver: 
gradually heated, not enough to change colour, but to a “blac 
heat.” A V-shaped block was — in a vice bearing against 
the offset side of the journal, and the vice screwed up. At athird 
trial the arbor came out perfectly true. A contemporary says a 











The movements are longitudinal 8in., transverse 19in., and 
vertical 18in. The table is 3ft. long by 20in. wide, and is pro- 
vided with an oil dish round the edge ; the transverse movement 
is self-acting and automatic, and a stop-motion is provided to pre- 
vent over-running. 





pered reamer was straightened in the same way, the point at 
which it was crooked being heated by an alcohol lamp. The heat 
was sufficient to allow the steel to give, but not enough to start 
the temper. Steel that has a blue temper only — be straight- 
ened by blows with a peaned hammer on a smooth clean anvil, the 


face of which should be warmed enough to remove the chill. 





MISCELLANEA. 


Mr. J. T. Nrcoson, B.Sc. (Edin.), at present Professor 
Ewing’s demonstrator in the University of Cambridge, has been 
appointed to the Chair of Mechanical Engineering in the McGill 
University, Montreal, 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
20°4 per thousand of their aggregate population, which is estimated 
at 9,405,108 persons in the middle of this year. The deaths regis- 
tered in the several towns ranged from Cardiff 16-0 to Wolver- 
hampton 28°3, 


In London last week, 2399 births and 1538 deaths were 
registered. Allowing for increase of population, the births were 
233 below, and the deaths 156 above, the average numbers in the 
muanens weeks of the last ten years. The annnal death-rate 
per 1000 from all causes, which had declined from 28°9 to 23-0 in 
the preceding four weeks, further fell last week to 19-0. 


THE Engineering Magazine is the title of a monthly 
periodical, two numbers of which we have received, issued from 
the publication office in the World building, New York. The size 
is about that of the Nineteenth Century, and it is fully illustrated. 
The field covered is a large one, and the articles deal with topics 
of interest to the civil engineer, the architect, the mining and 
mechanical engineer, and the electrician. 


Tue Berlin Electricity Works, which have now been in 
operation for several years, supply current to a larger number of 
incandescent lamps than any other company in Europe. There are 
at present four central stations in regular service, and in a few 

ths the ber of lamps connected with the mains will be 
185,000, or as many as the whole of the lights furnished by the 
London electric light companies and private installations put 
together. In 1885 the Berlin company had twenty-eight customers, 
whilst on the lst June this number had ine! to 1310. 


THE summer excursion of the Manchester Association 
of Engineers took place on Saturday last, but a departure was made 
from what has been the practice in previous years, and on this 
occasion the excursion did not include a visit to any objects of 
engineering interest. The party, which: numbered about 100 
members and friends, accompanied by the president, Mr. John 
West, visited Eaton Hall, the Cheshire seat of the Duke of 
Westminster, special privileges being granted to the Association 
in connection with some portions of the grounds, and a very 
enjoyable day was spent. 


At the recent meeting of the Electrical Section of the 
London Chamber of Commerce, one of the subjects discussed was 
the formation of a party to visit the Frankfort Exhibition. It was 
generally felt that there were greater privileges and facilities 
afforded in the way of guides, &c., when the visit took the form of 
a representative oe than there would be in the case of a visit as 
private individuals. The authorities of the Exhibition have been 
communicated with, and have expressed themselves favourably 
towards the pro) visit, which would probably extend from the 
5th to the 15th September. 


THE Engineering and Mining Journal says that “ the 
natural gas discovered in the Argentine Republic has been found, 
after analysis by Dr. Arta, to be nearly if not quite as valuable in 
heating and lighting power as that found in the United States. 
One of the greatest drawbacks in the former Republic has been 
lack of fuel for manufacturing purposes. The rich properties of 
the gas are therefore of great importance.” Our readers will do 
well to accept this stat t with cauti It is remarkable that 
natural gas or petroleum is constantly found just at the moment 
that the affairs of States are becoming desperate. In this case not 
only quality but quantity is needed. 


Writtne on the Writtle Sewerage Scheme, the Esser 
County Chronicle says Dr. Thresh—medical officer of health to the 
Chelmsford Rural Sanitary Authority—reported that he and Mr. 
Smith had visited the Acton sewage works and had examined the 
polarite filter beds in use, with a view to ascertain whether the 
process could be rendered applicable for the treatment of the 
sewage of Writtle. Everything they saw and heard bore out all 
they had been led to expect from the a, The filter beds 
were very small, yet they filtered rapidly, and had for years 
retained ap tly hanged their purifying powers. The 
effluent produced seemed to be quite satisfactory, As a result of 
the visit they were decidedly of opinion that the Writtle sewage 
could be satisfactorily treated by precipitation in tanks, and final 
filtration through a few square yards of sand and polarite filter. 


Tue Russian Minister of Marine—Admiral Tchikatchoff 
— Admiral Kolokoltzoff, Captain Zeloni, Imperial Russian Naval 
Attaché in London, and several other officers of the Russian Marine 
and Artillery, accompanied by Captain Kornis, resident Inspector, 
Russian Marine, in Sheffield, visited the Atlas Works—John 
Brown and Co.—and River Don Works—Vickers, Sons, and Co.— 
in addition to those mentioned last week. At the Atlas Works 
they witnessed the welding of the steel face and iron back of one 
of our large armour-plates for the English battleship Revenge, the 
pressing a: a large shaft in the forging press, the welding of flues, 
and the machining of the shafts for their own battleship Ruric. 
The erected portion of one of the barbette batteries of the Repulse 
excited considerable interest, and the perfect manner in which 
these large, difficult plates joined each other was much admired, 











A smart feat of engineering has just been performed at 
the Central Marine Engine Works, West Hartlepool, in the rapidity 
with which the s.s, Silvia has been fitted with her machinery. 
The vessel was launched about 4.30 p.m. on Tuesday, June 23rd, 
from Messrs, Irvine’s shipyard, and proceeded under the sheerlegs 
at the Central Engine Works. The engines, which are of 500 
indicated horse-power, tcgether with the large boiler and funnel, 
and all the connections and fittings were fitted on board in twenty- 
four hours ; the making-up lengths of steampipe, the ladders, 
gratings, and platforms were fitted and steam got up in the 
boiler, and the engines satisfactorily steamed in the presence of 
the surveyors at 10 a.m. on Friday, June 26th, the vessel steaming 
back to her berth in two and a-half days from the time she left 
the stocks, Thisis an apt illustration of the advantages of modern 
machinery and organisation in facilitating the output of marine 
machinery. It is believed that so large a set of machinery has 
never previously been put on board in this short space of time in 
any port. 


Writine from Rome under date June 28th, the Times 
correspondent says :—The commission charged by the nage med 
of Florence to examine the water supply of the city, after a 
thorough and prolonged study, has just made a report, in which all 
the existing sources of the supply are condemned, The Montereggi 
aqueduct, which comes from above Fiesole, is declared to be a 
permanent danger to the public health, and the water from that 
source ought to be definitely abandoned. With regard to the 
other supply, which is known as the Anconella, on the south side 
of the Arno, though better than the former, it is not possible to 
save it from all the causes of contamination which render it suspi- 
cious, and may, eventually, make it dangerous and unfit or 
domestic uses, and the commission advises the most speedy 
suppression of it for these uses. The wells have long been known 
as poisonous, and there is no other water supply attainable without 
the construction of a new aqueduct, which will require time and 
money. This is a satisfactory commentary on the rancour shown 
by the Florentines to the exposure of the eter sary f condition of 
their city by the Times. Only bottled waters should be drunk by 
visitors to the Tuscan capital, if they would avoid the risk of typhoid 
fever, 
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Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* All letters intended for insertion in.Tuk ENGINEER, or containing ques- 
tions, should he accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, : 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 

Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their deati- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

W. C. (Kiveton).—You cannot do letter than read Ewing Matheson’s 





“ Works in Iron.” 
Loco.—Do not think of going to South America at present, wait wntil 
matters quiet down a little, 
FORCE AND MOTION, 
(To the Editor of The Engineer.) 


Sin,—Kindly allow me to correct two errors in the printed form of my 
letter of the 22nd ult. ‘ Kacophony " (usually spelt cacophony) should 
read “ Kalophony,” altering the sense. Collocation is spelt with two ll's. 

Chatham, June 27. W. Munro. 





DYNAMOMETER FOR MEASURING HORSE DRAUGHT. 
(To the Bditor of The Engineer.) 

Sir,—We shall be obliged if you will permit us to ask through your 
columns for information concerning the best form of dynamometer for 
measuring the pull — when hauling ploughs, harrows, cultivators, 
carts, and rollers. e require such an instrument or machine, and shall 
be glad of any information as to construction or of the name of the maker 
of it if there is one. 

Shrewsbury, June 30th. 
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increased rates, 
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ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings, 
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Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
Ali except weekly advertisements are taken subject to this condition, 

Prices for Displayed Adverti. ts in “ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
pee My ——— evening a LA consequence of the 
necess' ‘or ng to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 








MEETINGS NEXT WEEE. 

Junior Enoineerino Society.—Friday evening, 10th July, at 6.30. 
Visit the Victoria Steamboat Association's paddle steamer Lord of the 
Isles. Meet on Old Swan Pier, 

Sociery or CuemicaL Inpustry.—Tuesday, Wednesday, Thursday» 
and Friday, 7th to 10th of July. Meeting in Dublin in the Trinity 
College. The members and visitors will visit various works and places of 
interest. There are no papers, but the annual meeting takes place at 
eleven on Wednesday. 
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CAPTAIN SHAW’S RETIREMENT. 


Captain SHAw’s unexpected resignation of the post 
which he has so long and ably filled as the chief officer 
of the Metropolitan Fire Brigade may be said to mark off 
a chapter in the history of the fire-engine establishment 
of the metropolis. We may indulge in a retrospect 
reaching back to the time when the protection of London 
against fire was intrusted to the churchwardens and 
overseers, these authorities being required by law to keep 
a fire-engine for putting out fires in the parish. This 
parochial machinery proved so miserably inadequate for 
its purpose that the principal fire insurance companies of 
London found it necessary to provide engines and 
firemen of their own, and in 1832 they united to form 
a single fire-engine establishment. In the Midsummer 
of 1861 came the great fire among the river-side 
warehouses in Tooley-street, a conflagration probably 
unequalled by anything the insurance companies had 
previously been called upon to encounter. The 
fire continued burning for a month, and the loss of 
property was estimated at £2,000,000. At one time 
there was imminent danger that the flames would get 
beyond all control, so as to sweep the southern shore of 
the Thames as far as Rotherhithe and Deptford. The 
event was rendered the more impressive by the circum- 
stance that Mr. Braidwood, the superintendent of the 
fire-engine establishment, was killed by a falling wall 
while directing the operations of the firemen. Captain 
Shaw, who the year before had been appointed super- 
intendent of the Poliee and Fire Brigade of Belfast, and 
who had previously held a commission in the Army, was 
chosen by the London insurance offices as Mr. Braid- 
wood’s successor. But the disastrous fire in Tooley- 
street was destined to bring about a vital change. The 
attention of Parliament was aroused, and early in the 
following year a Select Committee was appointed by the 
House of Commons to inquire into the arrangements for 
the protection of life and property against fire in the 
metropolis. A few days afterwards the insurance com- 
panies apprised the Home Secretary of their desire to 
give up their fire-engine establishment at as early a date 
as might be consistent with the formation of a new and 
efficient organisation. Accordingly in 1865 an Act was 
passed for the creation of a Fire Brigade under the 
Metropolitan Board of Works, and the whole undertaking 
passed into the possession of that body, the insurance 
companies contributing to the revenue of the brigade 
according to a scale agreed upon for the purpose. 

On January Ist, 1866, the new system commenced. 
Captain Shaw was retained as the chief, and the entire 
staff comprised 130 officers and men, having the use 
of seventeen fire-engine stations, two river stations 
with floating engines, nine land steam fire-engines, and 
twenty-seven hand-power engines. Such was the stage 
of development which had been reached by the insurance 
companies. At the commencement of their fire-engine 
establishment in 1832 they had eighty men on their staff. 
In March, 1889, there came another transfer, the-Metro- 
politan Board being superseded by the London County 
Council. The force now includes above 700 firemen, 
besides 16 “pilots,” and 68 coachmen. The horses are 
133, the steam fire-engines, including nine on barges, are 
56, the manual fire-engines are 95, and the length of 
hose extends to 33 miles. These figures, imposing as 
they are, nevertheless fail to give an idea of the absolute 
change which has come over the entire establishment. 
In 1867 the men and appliances belonging to the Royal 
Society for the Protection of Life from Fire passed over 
into the hands of the Metropolitan Board. Hence 
we now find 224 fire-escapes among the appliances of 
the brigade. But that which gives a species of ubiquity 
to the several parts of this splendid organisation is the 
aid afforded by electricity, in the form of telephones, 
telegraphs, and alarm circuits, with nearly 400 call points. 
The money devoted to the purposes of the fire brigade 
may also be taken as an index to its development. The 
fire brigade income for the first .year under the Metro- 
politan Board was £51,873. In the last year of the 
Board’s administration the revenue was £136,061. It 
was then announced that the income barely sufficed to 
meet the expenses, and thatany enlargement orstrengthen- 
ing of the brigade was “ of course out of the question.” 
The County Council enjoy the credit of having consider- 
ably strengthened the affair, and it is evident that they 
have actually done so. The staff has been increased by 
at least 100 men, and there has been a large addition to 
the number of fire-escapes. We should, therefore, expect 
to find an increase in the expenditure on the brigade, and 
such we must understand to be the case, though it is not 
easy to find the extent to which the £136,000 has grown. 
Concerning the working account, we find an outlay of 
£112,697 in 1887, under the Metropolitan Board; while 
the County Council estimate for the maintenance of the 
fire brigade in the year ending March Bist, 1892, is 
£134,558. 

There is one striking fact that calls for remark. In the 
columns of THE ENGINEER, attention has been directed 
at intervals to the proportion which exists at different 
periods between the population and the number of fires 
occurring in the London area. We now observe that 
in the space of the last two years the number of fires 
occurring in the metropolis has increased by fully 28 per 





cent. That is to say, in 1888 the fires in London were 
less than 2000, whereas in 1890 they amounted to more 
than 2500. Some consolation may be derived from the 
fact that the fires in 1888 were fewer than usual. But 
the fires in 1890 are considerably more numerous than 
those in 1889, and exceed the number in any previous 
year. In 1870, the fires bore an exceptionally high ratio 
to the population. But when we estimate the metro- 
politan population for last year, and compare it with the 
number of fires, the latter have a higher ratio than even 
those of 1870. London needs a powerful fire brigade and 
an ablechief. The brigade, we fear, is still unequal to the 
risks by which it is beset. As for the chief, the County 
Council have need to be very wary in their choice. It 
will not be easy to find an equal to Captain Shaw, and 
the difficulty is increased by the parsimonious spirit in 
which the Council have seen fit to deal with the subject 
of pensions. Captain Shaw, happily for himself, takes 
his superannuation under the old scale of allowance. His 
successor will have to furnish out of his own salary one- 
half the allowance he is to receive on retirement. The 
plan adopted by the Metropolitan Board was beiter, as 
inducing an officer to value his position. A felicitous 
suggestion is made by the Times, that some higher 
honour than the Companionship of the Bath, which 
Captain Shaw already enjoys, should be given to the 
retiring chief. The prospect of imperial recognition at 
the close of a useful career may encourage a higher 
class of candidates than would otherwise be attracted to 
the post, although there is a publicity and a distinction 
about the office which to many minds will appear as 
worth a good deal. Captain Shaw knew how to make 
the most of this, but at the same time he had the merit 
of fully mastering his duties, as well as gaining the 
entire confidence and support of his men. 


HEATING FEED-WATER WITH LIVE STEAM. 

Two or three years ago Mr. John Kirkaldy, of West India 
Dock-road, invented an apparatus for heating feed-water 
with what Americans have not inaptly called “live ” 
steam—that is to say, steam which, drawn fresh from a 
boiler, has done no work. It is well known that when 
the fires are lighted in a marine boiler, and for some 
hours afterwards, the bottom water remains cold. The 
boiler is thereby exposed to very severe strains, which it 
is most desirable to avoid. Mr. Kirkaldy's first idea was 
to heat up the water with steam from the donkey boiler. 
The result obtained was satisfactory. The primitive idea 
underwent a process of development, and finally a heater 
was devised through which all the feed-water was pumped 
and raised to a high temperature by steam drawn from 
the boiler. There was no intention of saving fuel. The 
sole object had in view was to do away with the mischief 
that every marine engineer knows is caused by pump- 
ing cold water into the boilers of a ship. With 
hot feed-water, leaky tube ends and rivetted seams 
no longer vex the soul of the engineer. It was found 
that the Kirkaldy heater answered its purpose perfectly, 
but an entirely unexpected result also followed on the 
use of the heater. Coal bills were reduced, and boilers 
which were before short of steam, now made it in abund- 
ance. Such was the statement made to us, and we 
received it with incredulity. But report after report, log 
after log, all told the same story, and the fact that 
shipping firms beginning with one heater on trial, went on 
and ordered others, was a fact not to be gainsayed. On 
the face of affairs the process of heating feed-water with 
live steam looks like taking money out of one pocket and 
putting it into another, and itis very far from easy to see 
how any economy in fuel can result. It is certain, how- 
ever, that finality has not been reached in the 
thermo-dynamics of the steam engine; and it was as 
difficult to dispute the testimony of those who paid for 
coals and said the live steam heater reduced the con- 
sumption, as it was to doubt the accuracy of the view 
that theoretically no economy was possible. Under the 
circumstances, nothing remained but to put the question 
to a practical test for ourselves. For some time no 
opportunity occurred. On Tuesday, however, thanks to 
the courtesy of Mr. Preston, the superintendent engineer 
of the General Steam Navigation Company, we were 
enabled to carry out experiments with a heater in a way 
and with results which we shall now proceed to explain. 

The Oriole is one of the little fieet of paddle-wheel 
passenger steamers plying during the summer months 
between London, Margate, Ramsgate, Deal, and Dover. 
She was built and engined by Messrs. Scott, of Kirkaldy, 
and is a very fast and beautifully-fitted vessel, com- 
manded by Captain Fishingdon. She is 386 tons 
register. She is propelled by compound engines, the 
cylinders lying side by side, and inclined at an angle of 
some 30 deg. with the keel. The cylinders are placed abaft 
the right-angled crank shaft. The air, feed, and bilge 
pumps are worked by a bell crank-lever from the low- 
pressure crosshead on the starboard side of the engine- 
room. On the port side is a double cylinder centrifugal 
pump for driving water through the surface condenser. 
The engines indicate about 1500 indicated horse-power. 
Steam is supplied by three boilers, of the low or Navy 
type. They are about 9ft. in diameter and about 13ft. 
long. There are in each three plain cylindrical furnaces 
opening into one combustion chamber, from which extend 
tubes about 6ft. long and 2}in. diameter to a smoke-box. 
There is a single elliptical funnel serving for all three 
boilers, which stand side by side fore and aft in the ship, 
forward of the crank shaft. The stokehold extends right 
across the ship, and is separated from the engine-room 
by a transverse bulkhead, in which are two doors to port 
and starboard. There are two firemen on watch, who 
have to feed nine furnaces; one takes the starboard, the 
other the port boiler, and they fire the central boiler 
alternately. Two furnaces are always fired at the same 
time. The coal used on Tuesday was North-country, of 
average quaiity, but with a good deal of small in it, and 
not very clean. 

In the aft corner of the stokehold, on the starboard 
side, stands the heater. It is a plain cylindrical vessel, in 
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which are copper tubes. The feed-water is always passed 
through this, entering at the bottom and escaping at the 
top to the boilers. ‘The steam enters at the top through 
a pipe 1}in. in diameter, drawing steam from the midship 
boiler. The condensed water is led through a small 
copper pipe into the hot well. The heater occupies a 
space 6ft. 10}in. high by 18in. by 2lin., and weighs about 
2lewt. By turning a tap on the steam pipe, steam can 
be admitted to the heater or not at pleasure. There are, 
of course, bye-pass valves, so that if the heater failed the 
boilers could still be fed in the ordinary way. The safety 
valves are loaded to 100 1b. 

It was impossible to make any experiments on Tuesday 
to ascertain the evaporative efficiency of the boilers. The 
only trials that could be made were, however, of much 
practical importance. Before the heater was put in the 
engines were always short of steam. A fan is provided 
on the crank platform in the engine-room, which delivers 
air into the stokehold, to work on the assisted draught 
principle. For some reason, however, not stated, this 
fan is not used, and it had been found impossible to keep 
the pressure up to 1001b. In some cases, indeed, when 
the coal ran dirty or small, 851b. could be maintained 
with difficulty. Since the heater was put in there has 
been no trouble of this kind. Mr. Harper, the able chief 
engineer, gave us on Tuesday, during a trip from London 
Bridge to Dover, every facility for carrying out any 
experiments we pleased. These consisted in working the 
boilers alternately with and without steam in the heater. 
Matters were so managed that the firemen did not know 
whether the heater was in action or not. Indeed, seeing 
that, as we have said, two men had to manage nine fires, 
they had, it may be easily understood, no time to think 
about heaters. Mr. Harper, like many other engineers, 
holds that it is on the whole more economical to be 
satisfied with about 22in. of vacuum, than to cool his 
feed-water below 140 deg., at which temperature it 
enters the heater. We used a standard mercury 
thermometer placed in a thin pipe on the top of the 
heater, just at the point where the feed-water left it. The 
temperature ranged between 318 deg. and 320 deg., 
corresponding to pressures of 88 Ib. to 90 Ib. 

No experiments were made until after the Oriole had 
left Blackwall, and could steam full speed without much 
chance of having to slow or stop. With the steam off 
the heater, and the feed temperature 140 deg., the pressure 
was 92 Ib., and the engines made thirty-four revolutions 
per minute. The firemen were fresh, and certainly did 
not spare themselves. And here we may say that all 
four—two being on watch at a time—were considerably 
above the average both in physique and skill. The pres- 
sure, however, did not rise above 92 lb., and was kept 
there indeed with some difficulty. At the end of about 
three-quarters of an hour steam was turned into the 
heater. The temperature of the feed began to rise, and 
in about a quarter of an hour attained 320deg. The 
boiler pressure steadily rose to 97 lb., and remained there. 
Obviously the work of firing was easier. The men could 
put down their shovels for a few minutes, and the rakes 
were not in requisition. We prolonged this experiment 
until there could be no doubt about the facts. The 
revolutions rose to 35}, an increase of a revolution and 
a-half. We then had steam turned off the heater, with 
the result that the pressure began to fall, went back to 
90 Ib., and was only got to 93 1b. by the vigorous use of 
firing tools. Once again we had the heater put into use, 
and the pressure was got up for some time to very nearly 
100 lb., and the revolutions rose to 36. Again, later in 
the day, the heater was thrown out of use, and the 
prickers were soon at work to push steam. The remainder 
of the trip was made with the heater in use. 

The broad facts which we ascertained were simply that 
the heater gave a higher boiler pressure by 5lb., and 
raised the revolutions of the engines from 34 per minute 
to 35} per minute. As regards economy, we have no 
data to go on, save that the firemen let the furnaces 
more alone with the heater than without. It may be 
taken as certain that an extra revolution and a-half was 
got out of the engines with less coal per hour when the 
heater was in action than when it was at rest, but how 
much less we cannot pretend to say. 

It remains to be considered how this remarkable result 
can be reconciled with thermo-dynamic laws. At first 
sight it appears to be, as we have said, impossible that 
any result of the kind could be got, or that any economy 
should result. But we think that an hypothesis may be 
constructed which will show that there is really nothing 
at all inconsistent with thermo-dynamic laws about the 
matter. If we take into account the well-known 
fact that heating surface is, for some reason not 
fully understood, more efficient with boiling water than 
with cold; that all grease is kept out of the boiler, being 
deposited in the heater, from which it is periodically 
removed with soda, and that so the surfaces are kept 
cleaner, we can at once see that a saving of 5 or 6 per cent. 
is not more than is to be expected. Putting the whole 
matter in another way, it is clear that the efficiency of a 
boiler working with hot feed will be greater than the 
efficiency of a boiler working with cold feed. The 
Kirkaldy heater is supplied with steam from a boiler 
working with feed-water at a very high temperature 
indeed, and the efficiency of each pound of fuel em- 
ployed to heat that feed will be greater than it would be 
if the steam were supplied by a boiler working with cold 
feed. From this point of view it will be seen that 
a moderate gain is just what may be expected under 
thermo-dynamic laws. The fact that there is a greater 
gain than calculation indicates as possible is explained, as 
we have said, by the more or less uncertainty which 
exists as to the influence of the density of the water in a 
boiler on the rate at which it will take up heat. Each unit, 
again, of heating surface will probably in a given time 
transmit about the same quantity of heat, whether the 
water in contact with it is 200 deg. or 350 deg., or even hotter, 
because the furnace temperature is always so much in 





obvious that, if the water be very hot, more steam will 
be produced in a given time per unit of surface than if it 
is cold. The result is equivalent to an augmentation of 
furnace-heating surface; and, as in the case of the Oriole, 
more steam will be made per hour than could be had 
from the same boilers with cold water. The steam used 
in heating the feed is used to the best possible advantage, 
the whole of its contained heat being utilised; whereas if 
the same steam were passed through the engine, not more 
than 12 per cent. of its heat could be utilised. 

Our readers must not run away with the idea that when 
a live steam heater is used something is being got for 
nothing. That is not the case. There must under any 
circumstances be work done by the fuel in raising the 
temperature of the feed-water. (Can that work be done 
more economically by using live steam than by pumping 
lukewarm water into the boilers, and using the live steam 
in the engine? The reply supplied by practice is that it 
can, and the theory we have advanced seems to explain 
why this should be so. It simply means, among other 
things, that a given weight of steam can be utilised to 
more advantage in heating feed-water than in turning a 
crank shaft ; and that a given weight of fuel can be used 
to more advantage in making steam than in heating 
water. 





THE CALEDONIAN RAILWAY EXTENSIONS. 


THE passage of the Lanarkshire and Dumbartonshire, and 
Kirkaldy and District Railway Bills through the House of 
Commons Committees are very important victories for the 
Caledonian Company, giving it access to valuable territory, 
hitherto exclusively held by the North British Company. 
What the fate of the measures in the House of Lords 
Committees will be is of course uncertain ; but in any case 
important progress has been made towards the ultimate 
attainment of the Caledonian Company’sends. The principal 
part of the Lanarkshire and Dumbartonshire scheme consists 
in the construction of a line, some twenty-six miles in length, 
from Glasgow to Loch Lomond. The projected railway leaves 
the Glasgow Central Railway, now in process of construction, 
at Stobcross, and proceeds by way of Yorkhill, Partick and 
Whiteinch down the north bank of the Clyde, as far as 
Dumbarton. Detours inland are made at Dalmuir to avoid 
Messrs. Thomson's shipbuilding yard and the Singer Manu- 
factory, and at Bowling to clear the Clyde Trustee’s land. 
From Dumbarton the line runs up the East bank of the 
river Leven, and through the viliage of Gartochran, reaching 
the shores of Loch Lomond at Balmaha, where a steamboat 
pier is to be constructed. The scenery in the neighbourhood 
of Gartochran is extremely beautiful, and the land admirably 
adapted for letting purposes, so that judging by the experience 
of other similar localities near Glasgow, a large all-the-year- 
round passenger traffic may be safely expected in the course 
of a few years; while the pier at Balmaha brings the whole 
Caledonian Railway and its south connections into direct 
communication with the largest of the Scotch lakes, insuring 
a large tourist traffic. The part of the line nearest Glasgow 
will be of great benefit to the dense populations of Partick 
and Whiteinch, and thence onward to Dumbarton it runs 
through a district of great and increasing industrial activity, 
which will be further stimulated by being brought into 
intimate contact with the iron and coal districts of Lanark- 
shire. The other part of the scheme under the Bill provides 
for the formation of two short branches connecting the 
Central Railway at Maryhill, with the proposed line at 
Partick, and with the Hamilton Hill line, so as to form a 
complete circular railway for the northern portion of the 
City of Glasgow. The Kirkaldy and district railway scheme 
is really the outcome of continued efforts on the part of the 
mine owners and manufacturers of Fifeshire, to relieve 
themselves from the monopoly held by the North British 
Railway Company. In 1883 they obtained a Bill for the 
construction of a dock and breakwater at Seafield, and of 
two short coast railways. This undertaking was not well- 
supported, and progress was very slow, but in 1889 its 
promoters again appeared in Parliament, seeking powers to 
extend the lines already authorised. Latterly negotiations 
were opened with the Caledonian Company—the result being 
the Bill which has safely passed through the House of 
Commons’ Committee. In the event of this Bill being equally 
successful in the House of Lords’ Committee, it is un- 
mistakeable that the North British Company, in view 
especially of the liability imposed by the enormous cost of 
the Forth Bridge, will suffer a severe blow, by the loss of its 
Fifeshire monopoly. The projected Fifeshire railway strikes 
off the Caledonian main north line at Larbert, running in a 
north-easterly direction to the Forth, which is tunnelled 
under at Kinkardine. Thence it proceeds by,way of Saline 
to Townhill at Dunfermline, and on to Cowdenbeath and 
Kirkcaldy ; the part of the line beyond Cowdenbeath having 
been previously authorised. The total length of the railway 
between Larbert and Kirkcaldy is about twenty-four miles. 
From the scuth side of the Forth tunnel a branch will run 
to Grangemouth, to give connection with the docks there, and 
this, with some smaller branches, will bring the total length 
of the line up to about thirty-one miles. There are no 
engineering difficulties of importance, the tunnel under the 
Forth, and the approaches thereto, being the only formidable 
works. The estimated cost is £700,000. Of this the 
Caledonian Company propose to subscribe £200,000, giving a 
guarantee of 4 per cent. for the remaining capital, which, 
under the circumstances, should be easily obtained. 


EXPLOSIVES IN BELGIUM. 


Wirth a view to obtain a greater control over the manu- 
facture and sale of explosives, the Belgian Government some 
time ago appointed a technical commissiomto consider the 
subject, and to draw up efficient regulations. This com- 
mission terminated its labours on Friday last. At present 
the most dangerous explosives can be purchased by anyone, 
and even the coal miners themselves buy the dynamite which 
they use for breaking up the coal seams. Retail dealers who 
sell gunpowder frequently keep dynamite in store, the only 
control, if any, being the taking out of a licence. The 
Government determined to terminate this indiscriminate 
trade, which often leads to disastrous results. According to 
the draft regulations drawn up by the commission, authority 
must be obtained from what is termed the “ permanent 
deputation ” before any person may manufacture or sell 
dynamite, and the payment for a licence or the permission 


excess of the water temperature that 100deg. or 150 deg. | of the local authorities will no longer empower the carrying 
one way or the other makes little difference; but it is | on of either branch of trade. This is, however, not all. The 





retail sale of dynamite will be prohibited, and the regulations 
concerning gunpowder will be more severe and restrictive. 
Each dealer in explosives will be obliged to keep a register 
for the insertion of the names of purchasers, and the mine 
owners or managers will have to supply the men according to 
the immediate requirements of the latter. In the course of its 
work, the Commission compiled statistics concerning the 
Belgian trade in explosives. It appears from the figures 
given that there are eight gunpowder factories and five 
manufacturing dynamite. These works produce annually 
2500 tons of gunpowder, of which 1000 tons are used in the 
country, and 250 tons of dynamite, seventy-five tons of the 
latter being used in Belgium. There are about 300 depdts 
where dynamite is on sale close to the collieries, and from 
400 to 500 gunpowder shops. The new regulations, which 
the Government will shortly publish, will amplify the ex- 
plosives legislation of 1881 and 1886, and it is expected that 
they will have a tendency to diminish the frequent accidents 
due to the careless handling and indiscriminate sale of ex- 
plosives. 


THE YORKSHIRE MINERS’ ASSOCIATION. 


THE annual report of this body, which has just been issued, 
discloses what a powerful factor it has become in the Midland 
coalfield. . It now numbers fifty thousand members, and has 
£100,000 of accumulated funds. Since 1888 the miners’ 
wages, thanks largely to the general restoration of confidence 
in the country, have been increased by 40 per cent., and the 
financial and numerical influence of the Coal Trade Union 
is swelling every week. The mining officials state that their 
constituents have received during the past year £9,000,000 
more in wages over and above the amount they received in 
the year 1887. They make the further statement that the 
coalowners have received £27,000,000 more in 1890 than 
than they did in 1887. We suspect the twenty-seven millions 
are rather exaggerated, but both coalowners and colliers have 
certainly done well during the last eighteen months, and are still 
doing well. The point which occurs to an outsider is—Where 
does the public come in? If the coalowner and the collier 
have got £36,000,000 more between them, the long-suffering 
public must have paid it. Is it all gain? Through dear fuel 
many industries are now languishing. The iron trade looks 
as if its back was broken. Rolling mills cannot make profit 
because it takes so much to give them power, and all 
appeals for cheaper fuel are met by the monotonous answer, 
“We can sell every ton we raise, and are content to take all 
we can get.” No one wishes the coalowner to scoop out the 
national cellars for nothing, or the miner to burrow under 
the earth for mere bread and butter. But the point has 
surely been reached, now that prosperity in coal has led to 
adversity in iron, accentuated by the speculation—or, should 
we not rather say “gambling ?’’—in warrants, when both 
parties should calmly survey the situation, and consider 
whether it is altogether advisable to continue the game of 
‘“ beggar my neighbour.” 








CHARLES PERCY BYSSHE SHELLEY. 


CHARLES Percy ByssHE SHELLEY was born in the year 
1827, at Epsom, his father’ being a physician and surgeon 
practising in that town. He received his early education at 
Dr. Pritchard’s School in Clapham, considered at the time— 
some fifty years ago—as one of the chief schools in London. 
From there he went to King’s College, London, and 
from thence to the applied sciences department at the 
same college, where he matriculated, and received the train- 
ing which was to fit him for the profession he had chosen 
to follow. After leaving King’s College he joined the firm of 
Messrs. Fox and Henderson, at Hirmingham, where he 
was engaged upon many different works, but principally upon 
the designs for the ironwork of the Great Exhibition 
building in 1851, a plan of which he afterwards pre- 
pared, and dedicated, by special permission, to His 
Royal Highness the late Prince Consort. Upon leaving 
Birmingham Mr. Shelley came to London, and set up in 
practice as an engineer in Westminster, and amongst many 
other and varied works upon which he was engaged he 
undertook and carried out the plans for the Thames Valley 
Railway, which became a branch of the London and South- 
Western line. In the year 1860 he became Professor of 
Manufacturing Art and Machinery in King’s College, London, 
in the same department to which he had formerly belonged as a 
student. This post he held for thirty years, only vacating it 
abouta year before hisdeath. During theearlier years of his pro- 
fessional career Mr. Shelley was very successful in the prepa- 
ration of young men for the Public Works Department of India, 
whilst later he had many articled pupils, most of whom are now 
holding important engineering appointments, either at home or 
abroad. Mr. Shelley was for many years one of the assistant- 
examiners in steam and mechanics at the Science and Art 
Department, South Kensington Museum. He also set the 
papers, and was examiner in those subjects, for the Royal 
Military College at Woolwich. Mr. Shelley was the author 
of two or three works, one of which, ‘‘ Workshop Appliances,” 
was well reviewed, and went through two editions, being also 
translated into Spanish. He was a member of the Institution 
of Civil Engineers, to which Society’s “‘ Proceedings”’ he con- 
tributed a valuable paper on ‘‘ Rope Making.” He was also 
a Fellow of King’s College, London. His death took place 
at Bromley, Kent, on the 16th of June, after a short illness, 
although his health had been failing for some time past. 
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THE JUNIOR ENGINEERING Socrety.—At the last meeting of this 
Society a paper on “ Electrical Storage Batteries” was read by Mr. 
H. B. Vorley, A.I.E.E, On the evening of Monday, June 15th, a 
numerously-attended visit of the Society tcok place to the City and 
South London Electric Railway. Assembling at King William- 
street City Terminus, the members were conveyed by special train 
to the Oval station, where they were met by Mr. T. Jenkins, the 
general manager, and Mr. Basil Mott, engineer of the line, who 
pointed out the various features of interest at that station. Pro- 
ceeding thence to Stockwell, the company’s depit there was 
inspected. The electric generating machinery consists of three 
Edison-Hopkinson dynamos, by Messrs. Mather and Platt. Each 
machine is capable of developing 450 amptres at 500 volts, and is 
driven by a vertical compound engine of 400-horse power, by 
Messrs. Fowler and Co. The hydraulic machinery was also shown. 
This consists of three 100-horse power engines and pumps, which 
deliver into an accumulator at 1200]b, pressure. Two engines 
only are used for the work, the other being kept in reserve. The 
boilers are six in number, Lancashire type, 28ft. long and 7ft. 
diameter. Vicars’ mechanical stokers are used for the preven- 
tion of smoke, ind the boilers are set on Messrs, Livet’s system. 
At the conclusion of the visit the thanks of the members were 
expressed by the chairman, Mr. Tennant, to whom Mr, Mott 
suitably responded, 
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JOHNSON’S DRUM ROTARY PUMP 





JOHNSON’S “DRUM” ROTARY PUMP. MENDING A BIG SHAFT AT SEA. 








THE accompanying engraving illustrates a rotary pump, 
made by Mr. J.Johnson, of Withington, Manchester. It will 
be seen that it differs from the ordinary rotary pump; the 
latter, like the direct-acting piston pump, is more or less 
intermittent in its action and breaks up the flow of the fluid; 
the “ Drum,” on the contrary, is so constructed that the 
inventor claims that the water passes through in one con- 
tinuous flow without interruption, and that, as a conse- 
quence, the great advantage of centrifugal action is obtained 
without the aid of additional power. It consists of a revolv- 
ing piston sweeping out the upper portion of the cylinder 


up of the shaft of the steamer Veendam, of the Royal Netherlands 
and United States Line, on her last voyage. The accident, which 
occurred in mid-ocean on Friday, May 15th, resulted in the break- 
ing of the screw shaft, the destruction of one of the bearings, and 


Fig. 1 
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injury to the thrust block. The break in the shaft was a diagonal 
one 2lin. in length. The shaft is 164in. in diameter, 224ft. long, 
and weighs about ten tons. When the break occurred, the con- 
tinued motion of the part of the shaft adjoining the engine acted 
as a cam, pushing the other part of the shaft laterally, breaking 
the pillar block and two of the couplings, and straining the thrust 
block, The shaft was shored up, the broken bolts of the couplings 
replaced, and a device known as the Thompson coupler, carried in 
the hold of the vessel for such emergencies, was applied to the 
| break. This coupling ccnsists of a sleeve formed of‘ three parts 

and having a bulge in the centre for inclosing the ordinary flange 


= 





every revolution—the revolving piston dipping into an abut- | 
ment or cylindrical drum, the openings in which are so | 
arranged that the piston passes through without friction, or | 
causing the slightest slip, or back pressure, contact only 
taking place at the point noted by the dots. When the revolving 
piston moves round from the drum abutment a vacuum is 
formed into which the water flows from behind, and is forced | 
by the front face of the piston subsequently. Being almost | 
air-tight no priming is required at starting. The two revolvers 
are geared together with accurately pitched gears, as shown 
in the small engraving, and the pump can be driven either | 
way by a direct-acting engine or by a belt; and as it will 
pump equally well at slow speeds, it can be worked by hand 
gear. The revolving abutment, having little or nothing to 
do, requires little power to drive; in fact, it acts as a fly-wheel. 

















THE BLANCO ENCALADA IN CALDERA BAY. 


WE are indebted to the courtesy of an officer of the U.S. Navy | 
for this sketch of the appearance of the Blanco Encalada as she 
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coupling. These parts are provided with flanges having 

| bolt holes in which are inserted heavy bolts for drawing 
them together and bringing the coupling into firm contact 
with the shaft. The difticulty of accomplishing this work will be 
pp wep when it is known that in the shaft tunnel there is room 
only for four men to work. 

It required three days to apply the coupling. The engines were 
| started up under slow speed, but at the end of seven hours, owing 
| to the wabbling of the shaft, the point of the shaft broke off, 
| eight of the coupling bolts gave out, and the coupler cracked. The 


SANDY BOTTOM 


TheiEncnzer” 


apunere lying on the bottom in Caldera Bay at half tide. It shows 
clearly the extent of the damage suffered from the torpedo. 
US. Army and Navy Journal. 








A Times correspondent says:—The new docks at 
Kidderpore, near Calcutta, were used for the first time on Friday | heavy chains and wire ropes, as shown in 
last, when the Government steamer re was floated in to be | ropes were made as taut as possible in wrapping them about the 
overhauled. Little now remains to be done to make the docks | coupling. Wooden wedges driven between the chains and the 
available for trading ships and steamers, | coupling exerted a pressure upon the coupling which was sufficient 


ig. 2. The chains and 


| been a flaw in the shaft. 


to create the friction required to turn the screw. With the shaft 
thus repaired the steamship made her way to this port under 
reduced speed, arriving here Wednesday, the 27th ult. 

The exact cause of the fracture of the shaft cannot be ascer- 
tained until the shaft is removed for repairs. The screw may have 
come into contact with a submerged object, or there may have 
Great credit is due to Captain Rogge- 


| veen and Chief Engineer E. H. G. Savenoye for bringing safely 


into port the steamship, which, with less competent engineering, 
might have gone to the bottom.—Scientific American. 








EXTENSION OF BRITISH TRADE WITH 
MOROCCO. 

ATTENTION is being directed to Morocco as a fresh market, and 
attempts made to induce the Government of that country to adopt 
a more equitable system and to encourage trade, so as to enrich its 
treasury by the amounts likely to result from the extension of com- 
merce ; but little expectations are entertained of a successful issue to 
these endeavours, although it is hopéd that the recent European 
embassies to the Sultan may be able to accomplish something 
towards the desired end. 

Those interested in promoting British trade with Morocco should 
carefully study a recent report of the United States Consul- 
General at Tangiers upon the commerce and industries of the 
country, and especially that part describing the prevailing 
hindrances to trade, according to which the Sultan prohibits the 
development of the numerous mines of various precious and 
valuable metals as well as coal, with which this country abounds. 
The autocratic system of government gives the population no 
chance of turning to account the treasures of the country, many of 


| the richest articles being prohibited to trade; while the less 
| valuable produce is so hampered with taxation that the producer 
| must sell his product at a very low rate, so as to allow shippers to 


realise a profit. 
The great drawback to unprotected trade in this country in 


| general, has been the want of confidence experienced by most 


foreign traders, rendering them loath to speculate in any branch of 
credit or trade, through the extreme difficulty of recovering their 


| debts from the natives, who are so ground down by exorbitant 


taxation as to find that all their products have disappeared before 


| they have their value in hand. The agriculturist is, on the one 
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THOMPSON COUPLER ON A BROKEN SHAFT 


| engines were again stopped, and the — was re-inforced by | 


side, dunned by his Government for taxes, and, on the other, by 
his foreign creditor, who also has to suffer from the results of the 
Government's exactions.. In many cases where the native is 
willing to pay his foreign creditors he dreads to show his 


A SPLENDID example of engineering skill is seen in the patching | resources for fear of having his property confiscated by the 


| 
| 
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unsalaried authorities, in whose eyes the greatest crime a man 
can commit is to possess property of any consideration. 

Under tke circumstarces, and in the absence of any proper 
tribunal where redress is likely to be obtained, foreign traders are 
chary of placing confidence in natives 
whose solvency may, from one day 
to another, become xi/ by a stroke 
from the functionary who has Jjuris- 
diction over them. Owing to the 
foregoing reasons, the progress and 
advancement of this almost virgin 
land must necessarily be slow.” 


i During the last twenty years 
wa imports into Morocco rose from 


£701,000 to £1,804,027, an increase 
of £1,103,027, or 157 per cent.; and 
exports from £649,326 to £1,560,128, 
an increase of £910,802, or 140 per 
cent. 

Germany, Belgium, and Holland 
: have of late come into active com- 
petition with England and France, Such articles as cotton, 
hardware, iron, sugar, and wool stuffs, though of inferior quality 
to those purchased in the old markets, are preferred by the 
natives on account of their cheapness, 

Birmingham and Sheffield are the chief sources for supply of 
hardware and iron, notwithstanding German and Belgian competi- 
tion in the lower qualities. Swedish and English iron manufactures 
are largely imported, as well as Belgian. Other metals, chiefly 
brass, copper, brass and copper sheets, bar tin, tin and zinc, are 
imported in small quantities for native manufacturers chiefly from 
England The rapid growth of the Eurupean population has given 
rise {to a proportionately increased 
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demand for building materials, 
principally bricks, cement, deals, 
gypsum, iron rafters, tiles, Ac. 


Bricks and tiles are mostly imported 
from France, and iron joists from 
Belgium. 

Were merchants to introduce their 
productions, and seek direct rela- 
tionship with the country, commerce 
would be materially benefitted, to 
say nothing of the advantages of 
opening direct trade with the coun- 
try, which is the stepping-stone to 
many points of Central Africa. The 
German Government has seen this, 
and acted accordingly for the benefit 
of German commerce, with the result 
that in eight or nine years the trade 
has increased ten-fold, and steadily 
keeps increasing. 


UNIVERSITY COLLEGE ENGINEER- 
ING SocrEty.—At a conversazione 
held in University College on Tues- 
day, June 30th, the Society gave an 
exhibition of machinery, instruments, 
models, and drawings in the engi- 
neering laboratory. The temporary 
electric lighting was undertaken by 
the Keys’ Electric Company, of 
London, The light was given by 
four are lamps, and an electrolier 
with six incandescent lamps, the 
necessary current being supplied by 
one of the firm’s 10-horse power 
dynamos working at 110 volts, ard 
running from a Crossley gas engine, 
indicating 8-horse power, at 25u 
revolutions. The installation gave 
every satisfaction. The same firm 
lent a very complete exhibition of electrical appliances. Messrs. 
Siemens Brothers and Co. and Messrs. Ferranti also lent 
many interesting instruments and apparatus illustrative of 
electrical engineering. There were several steam engines, a 
Worthington pump, small alternate current dynamo, model of 
Brotherhood’s three-cylinder engine and pump in motion ; whilst 
numerous models and photographs of Joy’s valve gear, Giffard 
injectors, Kennedy’s water meter, brickmaking machine, torpedo, 
Holden’s liquid fuel injector, Donkin’s spring piston-rods, gas 
exhauster, four-way valve, and model of Sulzer valve gear ; Hero, 
Savory and Newcomen engines, cylinder of Robey engine with 
valve and link motions, represented various branches of mechanical 


| engineering. The laboratory testing machine was described, and 


testing demonstrated. The engineering laboratory formed a centre 


| of attraction throughout the evening. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
SCREW PROPELLERS. 

Srr,—The contumacy with which Mr. Harrison, of Boston, tries 
to deny the existence of negative slip—which also is met with at a 
recent date—only seems to indicate that his understanding of the 
theory of propulsion is of a rather superficial character. Although 
the thrust of a propeller is derived mainly from the diminution of 
pressure or vacuum on the passive sides of the blades, the reaction 
from their active sides contributes a considerable part, which is 
lost when the slip is negative. 

Experiments similar to those explained in THE ENGINEER of 
February 6th, 1891, can be made for less than £1 if it is only required 
to ascertain the existence of negative slip. To find the exact 
number of revolutions requires certainly considerable work ; thus 
the moments of inertia of the propellers, &c., should first be ascer- 
tained by calculation, afterwards through pendulum experiments, 
to check the results. Such accurary is, however, not needed to 
point out the existence of 40 or 50 per cent. negative slip. Whena 
propeller weighing 0°35 lb. of the given dimensions flies 200ft. up in 
the air, pulled in the explained manner by a man, vain demon- 
strations and insinuations about the accuracy of the experiment 
are of no avail. Mr. Harrison must try the experiment himself, 
or else bring some more substantial arguments into the field. 

1 said that negative slip was a loss, and explained why it was so. 
In driving boats the positive slip found with the air or sail pro- 
peller was at least twice as great as with propellers in water. Not- 
withstanding this, the intrinsic efficiency of the sail propeller was 
higher, or about 70 per cent. in average. The great amount of 
negative slip was found when a propeller rose in the air, only sur- 
mounting its own weight, whereat the reaction from the under 
side was lost, and the efficiency became 64 per cent. 

Mr. Harrison makes a mistake in asserting that a rarefaction or 
vacuum is created on both sides of the blades of a ao sey 
constructed propeller. On the active or windward side, as 
formerly explained, the pressure decreases from the tip towards 
the boss, where the pressure is smallest, thus giving the fluid a 
tendency to move towards the boss from higher to lower pressure 
or against centrifugal force. Quite the reverse takes place on the 
passive side, wherefore centrifugal force is able to prevent move- 
ment to that side. 

Although centrifugal force by far predominates, as has been 
demonstrated by direct experiments formerly explained, the suction 
produced by the fluid passing the leading edge of the propeiler 
blade is not to be neglected as an agent to produce rarefaction ; 
but when the slip is negative this agent is lost, or may perhaps 
produce suction on the wrong side. With such propellers, which 
at times may not revulve or oscillate, as when a large bird 
sails along with motionless wings, the thrust of the wings is 
almost entirely caused through the rarefaction on the top of the 
wings, caused by suction from the air passing their front edges. 
The reaction from the under side of the wings does not counteract 
one-eightieth part of the weight of the body; when the wings are 
flapped, centrifugal force predominates. e thrust of a close- 
hauled sail is also for the greater part caused from suction, as just 
explained for the wing. Notwithstanding this, the rarefaction on 
the leeward side of sails is forgotten entirely, even in the best 
works on the action of sails. Concerning the theory of propulsion 
something is also forgotten, even in the best works, namely, this:— 
That the cohesion of fiuids is so small, that the only manner in 
which water or air can be taken hold upon and driven in the 
opposite direction to the ship, is by the means of a vacuum or 
diminution of pressure in front of the propeller. Water does not 
furnish any other means. 

The velocity V with which water rushes into a vacuum is given 
thus: V = ,/24H, where g is the acceleration of gravity, H the 
pressure height, consisting of the atmospheric pressure ho, equi- 
valent to about 34ft. of water, and the distance hk, from the 
surface, say 10ft., so that H = ha + Ae = 44ft. of water, then 

y= V/2gH = vV 64 x 44 = 53ft. per second; when conse- 
quently a surface moves, normally to itself, with that speed, a 
perfect vacuum is formed on its front side, which 10ft. under the 
sea level represents a different pressure equal to 2111 + 640 = 
2751lb. A revolving propeller needs not, on account of the 
centrifugal force, so high a speed component at some point of its 
blades as the said surface, to create a perfect vacuum at that 
point. When the speed of the propeller is greater than that corre- 
sponding with its pitch and revolutions—negative slip—it is simply 
centrifugal force, or more correctly the rarefied current over the 
blade produced by centrifugal force, which prevents the fiuid from 
striking the passive side ; the inertia of the fluid against rotation 
also counteracts flow to the passive side, so a rarefaction or 
vacuum may be formed whatever the slip may be ; but negative or 
too small an amount of slip is by no means economical. 

Copenhagen, June 26th. H. C. Voer. 





Sir,—I have been too much engaged to reply before to Professor 
FitzGerald's last letter ; I have read it three times, and each time 
with increasing amazement. Professor FitzGerald gave your 
readers to understand that he had devised a better method than 
any already known for calculating the elements of a screw pro- 
peller. Miles of correspondence ensued. To put the merits of his 
method to the test, I submitted a practical case to him, and it now 
appears that he is unable to supply any information whatever. 
That, in fact, his rules and formule cannot be used, because first, 
he does not know the diameter of the screw shaft! and secondly, 
because he does not know the periodic time of vibration of the hull 
of a yacht! Ido not think I ever saw anything more absurd in 
print. The screw shaft of the yacht will be 54in. in diameter and 
18ft. long. How the knowledge of this fact is to help him I do not 
know. There is not a syllable about screw shafts in his first 
communication to THE ENGINEER. 

As to calculating the periodic time of vibration of a hull, that 
passes the art of manto compass. If Professor FitzGerald had the 
least experience at sea, he would have known that it is entirely 
impossible to forecast it ; that it varies with the stowage, with the 
draught, with the speed. 

I supplied Professor FitzGerald with all the data on which we 
superintending engineers have, as a rule, to work. If I gave such 
an answer to my clients or employers as Professor FitzGerald has 
given me, I should simply be laughed at; I fancy my wife and 
children would soon want bread. Now I will tell Professor Fitz- 
Gerald what Iam going todo, I know by experience with some- 
what similar boats, that I will easily get a speed of 10°5 knots with 
about 210 indicated horse-power on a mean draught of 10ft., 
probably I shall get alittle more. I shall put ina propeller 8ft. 6in. 
diameter, with two blades, a modified Griffiths screw. The blades 
will be rather narrow, and will carry their width rather near the 
tips. The boss will be smaller a good deal than Griffiths’ would 
have been. The pitch will be such that I shall have 12 per cent. 
slip at 110 revolutions and 10°5 knots. 

I adopt a two-bladed propeller because I have one at work in a 
boat of much the same size and lines, and there is no perceptible 
vibration at any speed. This boat had a three-bladed and a four- 
bladed propeller tried in her and removed, as the two-bladed gave 
by far the best results. 

Thus, then, it appears that Professor FitzGerald, who undertakes 
to teach poor ignorant ‘‘ Superintending Engineers ” all about screw 
propellers, is unable to suppiy any information about the propeller 
of a moderate-sized yacht. He is not even sure what the diameter 
ought to be. 

As I feel certain that he will be unable to do without the last 
word, and he may express doubts as to the accuracy of my state- 
ments, I beg to send you the name of the yacht which has served 
me for an example in this case, She is a very well known boat, 





but for obvious reasons I de not wish her name published. Further, 
it may, perhaps, help Professor FitzGerald to a text if I tell him 
that the coefficient of fineness of the new yacht is nearly 0:56. 
She is sharp forward and aft, and full, with a flat floor, amidships. 
With these facts and the diameter of the screw shaft, perhaps he 
will have enough data to calculate the periodic time, and may be 
able to design a screw propeller which will be ever so much 
superior to that which I am going to put in. 
lackwall, June 29th. SUPERINTENDING ENGINEER, 





FORCE AND MOTION. 


Srr,—In continuation of my letter dated 1st June, will you allow 
me to remark that in all cases of acceleration, positive or negative, 
there are necessarily two free bodies, between which a force acts 
equally in opposite directions. To explain my meaning I will take 
the much-quoted Newtonian stone-and-finger example—“ If anyone 
presses a stone with his finger, his finger is p with the same 
force in the opposite direction by the stone.” If the stone is con- 
nected to the ground, as I take it the finger is supposed to be, the 
stone reacts against the finger by kicking back against the 
ground, just as the finger acts upon the stone by using the ground 
also as a fulcrum; so that the ground between the two offers a 
fulcrum both to the finger and to the stone; and the system 
remains in equilibrium, that is, either at rest or in uniform motion, 
as it happened to be before the action began. The finger and the 
stone are compressed equally, and the ground between them is 
stretched, also equally ; hence equilibrium. Now, suppose the 
stone to be a free body, inert but unconnected with the ground— 
observe that this supposition involves necessarily that the finger, 
and all that is connected with it, is also a free body, unconnected 
with the stone—it is obvious that in this hypothesis the force 
exerted by the finger equally on the stone and on the ground is 
simply one double-ended force, which must necessarily bring about 
the separation of the two free bodies between which it is acting. 
The stone, therefore, will yield in one direction, and at the same 
time the finger, though following the stone with its point, stretch- 
ing out as a spring, will recoil at its base, together with its fulcrum, 
with the globe in fact, in the opposite direction—globe and stone 
each moving with a velocity inversely proportioned to its mass. 

Any force must essentially act on two bodies at the same time 
equally and in opposite directions, But this double-ended action 
does not always or necessarily meet a similarly double-ended 
reaction—when it does equilibrium results, of rest or of uniform 
motion—when it does not there results disequilibrium, and of 
necessity a change of motion—acceleration or retardation—accord- 
ing to circumstances. 

I am aware that the manner I have sketched of viewing the 
phenomena is unorthodox ; but I do not see the necessity of 
adhering to the Newtonian phraseology when it manifestly jars 
with the facts given in so masterly a fashion by Newton himself. 
Surely Newton would have allowed, had the subject been discussed 
in his days, that the term reaction is a misnomer when attributed 
to inert isolated matter. That a spring pressed against a fulcrum 
should react against the agent that presses it is clear and intel- 
ligible according to the obvious meaning of the word reaction ; in 
this case there is no difference whatever between what the agent 
does to the spring and what the spring does to the agent, and it 
is, therefore, legitimate to say that the action evolves an equal 
and contrary reaction. But when we are told that ‘“‘ a horse 
towing a boat on a canal is dragged backwards by a force 
equal to that which he impresses on the towing-rope forwards” 
—Thomson and Tait—we find it difficult tc perceive how the 
boat, leaving friction out of the question, being simply a 
piece of inert matter, can draz the horse backwards at all; 
nor do we find it easy to r ile the stat t that it 
drags the horse backwards as much as the horse drags 
it forwards, with the fact that if the horse drags at all, 
acceleration takes place in the direction in which he drays, 
and not in that in which the boat is said to drag. If now we con- 
sider the matter in the way I have attempted to explain, the 
difficulty ceases to exist. The horse drags the boat in a given 
direction, and at the same time pushes the towing-path with equal 
force in the opposite direction. The globe is a free body; the 
boat—sup| without friction—and the horse constitute together 
another free body. The force of the horse acts equally on these 
two bodies—the earth and the boat and horse—in contrary direc- 
tions. There is nothing to balance this force, and the two bodies 
move in contrary directions in obedience to it, each with a velocity 
inversely proportioned to its mass. The horse simply plays the 
part of a spring drawing together two bodies free in space. th 
the bodies are dragged equally one towards the other; indeed, it 
is one and the same force which draws them together. But surely 
there is no need for introducing a paradox by saying that the boat 
is dragging the horse backwards with a force equal to that 
impressed upon it by the horse, whilst all the time the boat, as 
well as the horse, is gaining motion in the direction in which the 
horse pulls it on, leaving alone the other difficulty that the boat 
cannot exercise a pull on anything, because it has no fulcrum to 
act against on the other side. I need not repeat that I am con- 
sidering the boat without friction. 

I believe the confusion arises—in the mind of outsiders at all 
events—from attributing the power of reacting to inert matter, 
which is a manifest contradiction, and as such cannot fail to work 
mischief. In the case of this other Newtonian example, ‘‘ when 
one body attracts another from a distance, this other attracts it 
with an equal and opposite force,” it is clear that a power of action 
is sup} to reside in the two bodies, an idea against which 
Newton himself protested. The equal and opposite force will, no 
doubt, be found some day in the ethereal bombardment of Tolver 
Preston, or in some other such outside energetic arrangement. In 
any case, the attraction brings about acceleration. The two 
bodies act on one another; but they do not react against the force 
that pulls them together—they simply yield to it. 

To conclude, it appears to me that the phrase “equal and 
opposite reaction” should be limited to cases of equilibrium, 
statical or with uniform motion; and it would thus be made clear 
that when any force meets an equal and opposite force, each acting 
at once in contrary directions, there results rest, or uniform 
motion; and that whenever any force acts, in both its contrary 
directions, on free bodies, then and then only does motion or a 
change of motion—acceleration or retardation—take place. 

Palermo, June 26th. Ropert GIL, 





Sir,—Mr. Munro’s letter requires a reply as much as Professor 
FitzGerald’s, and I will deal with the former's letter first, because 
all that I need say concerning it can be said in a few words. 

I understand Mr. Munro to hold that motion is not a thing, but 
a condition. I am not aware that I have advanced anything to 
the contrary ; but I may call your correspondent’s attention to a 
circumstance which, no doubt, he has forgotten, namely, that the 
accepted definition of momentum is ‘‘ quantity of motion.” That 
must be, according to Mr. Munro, ‘‘ quantity of a condition.” I 
may also direct his attention to the fact that we speak of various 
concepts as things. Thus, for example, velocity, gravity, attrac- 
tion, light, time, and so on. Force, again, is certainly not a thing 
—neither I nor anyone else ever saw force exerted apart from 
motion. If Mr. Munro says gravity is an exception, and I say 
it is not, there the matter ends. Neither can prove the 
other to be wrong. As to energy, whatever the word may 
mean, that certainly has no existence apart from motion. For 
the rest, it would but waste mo and serve no good purpose 
of any kind to deal with Mr. Munro’s criticisms; we are 
on so much, that I fancy if your correspondent took a little pains 
to understand me differences would entirely disappear. 

Turning now to Professor FitzGerald’s letter, I have no idea 
what his incoherent apology means, but I assume that his intentions 
are good, and hasten to assure him that he need not apologise to 
me; he has not roused my ire in any way. 





It seems a curious thing that he cannot see that the case of the 
third law, as he has stated it, is precisely the case as I have stated 
it, and involves the hoary crux to the fullest extent. [am now 
= convinced that he does not understand the nature of the 

ifficulty at all, In the hope that I may yet succeed in enlighten- 

<— I resort to diagrams. Let 

A 10.1 a A be any mass of matter at rest, inocu- 

ous, doing nothing. To it approaches B, 

a similar mass of matter. There is a 

difference, in that B has within it a force 

—the only way I can draw a force is 

by means of an arrow; if I knew any 

better way I would use it. This arrow 

is shown in B, not outside it, and I direct Professor FitzGerald’s 

particular attention to this. 1 am unable to show on paper B 
moving towards A, but this can, I think, be imagined. 

At last B comes into contact with A and wishes to push it before 
it—I know “wishes” is not scientific, but it is expressive. Instantly, 
according to Newton, a force is developed in A—not outside it, I 
hope Professor FitzGerald will note—which is exactly equal and 
— to the force in B. We then have the conditivun shown 
in Fig. 2. 


eos 
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The effort of B to push A toward C is precisely balanced by the 
effort of A to push B toward D. We have two forces, one exerted 
by B on A, and the other exerted by A on B. The two arrows are 
the same lenyth—at least I hope your engraver will make them 
equally long—and this, by all the rules of graphics, denotes that the 
forces are equal. They are also opposite, therefore they are 
balanced. 

Mr. Munro seems not to be satisfied with my statement, which 
is Newton’s, that a force which was not in A before the contact of 
B, is by that contact called into existence. To show that others 
read + even as I do, I quote the following passage from Goodeve’s 
‘Manual of Mechanics,” a South Kensington text-book, pages 27 
and 28 :—*‘ A force called into action by another force is termed a 
reaction. Thus, if a man presses against an obstacle, the obstacle 
will, so to speak, resist that pressure by returning another pressure 
called reaction, and Newton's third law says that the return pres- 
sure or reaction is equal and opposite to the original pressure or 
action. In order to stretch a string, it is necessary that two — 
forces should act in opposite directions along the string.” Here 
we have two forces acting in one body. What does Professor 
FitzGerald think of this! 

I know that Professor FitzGerald hates to be asked questions, 
and I can only plead that I ask him the following in the interests 
of science, 

There is a stress between A and B. Let it be supposed, firstly, 
that B is unable to move A, secondly, that it is able to move A. 
Will Professor FitzGerald tell us what will be the difference 
between the two stresses in the two cases, or is there any diffe- 
rence? Again, will he categorically explain why the two forces are 
not balanced if in his opinion they are not’ If they are not, then 
one must be greater than the other. How is this fact to be recon- 
ciled with Newton's third law! Lastly, will he explain how and 
why B can move A, seeing that Newton says that the reaction or 
resistance of A is equal to the action or effort of B! If Professor 
FitzGerald objects to my circles, let me plead Keith's ‘‘ Dynamics 
of a Particle” as my excuse. I cannot think of any other shape for 
a particle than a sphere, A CRAMMER. 

June 29th. 





Sir,—I think Mr. Munro, who is evidently well versed in the 
subject, might easily clear up the point at issue by a very simple 
statement. 

There can, I think, be no doubt but that the action of a force is 
in all cases to set up stress. 

Now it is a matter of every day experience that some stresses 
are followed by motion and that others are not. In other words, 
sometimes a forve overcomes a resistance and sometimes it 
does not. 

If Mr. Munro would kindly define the precise difference between 
the stresses in the two cases, we should be on solid ground. 

I am unable myself to see that there is any difference, and for 
that reason I cannot understand how force causes motion. 


June 29th, Nemo. 





THE VALUES OF y AND J. 


S1r,—In the course of my investigations on this subject I have 
recently read those parts of the article on ‘‘ Heat” in the 
‘Encyclopedia Britannica,” written by Sir William Thomson, 
which have reference to the value of J, particularly the part 
which relates specially to the thermodynamic equation giving the 
absulute temperature of melting ice in terms of J and K, the 
specific heat of hydrogen at constant pressure, viz. :— 

Vo JK 
ve wv ° 
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in which ¢ is the absolute temperature of melting ice, V» the 
volume of unit of mass at temperature ¢, and pressure 7, 7» its 
volume at temperature ¢> and any other pressure p, and K the 
specific heat of hydrogen. On this equation Sir William Thomson 
makes the following remarks:—‘‘ Regnault finds—‘ Experiences,’ 


K alate 
vol. ii., p. 122—that the value of 7 for hydrogen agrees within 


4 per cent. with its value for common air, and for common air he 
finds K = 238.” Thus, with 423°5—the equivalent in kilogram- 
metres of 772 foot-pounds—for the value of J in metres, we find 
J K = 100°79 m., and Regnault’s observations on the density of the 
air give for * V. — or the height of the homog tmosphere 
at Odeg.C.—7990m. Hence fer common air, and therefore also 





JK 
for hydrogen, _ = ‘0126, and thus (32) becomes 


to = (1+ Y*) a re es eee 


with C = — 00049 for hydrogen. For this gas expanding under con 
stant pressure of une atmosphere Regnault found—‘“ Experiences,” 


i., p. 80 — E = ‘36613, which gives * = 27313 deg., 


hence (33) with v» = Vo gives 
to = 273°00deg. . . - » « » (34) 

This result appears to be a strong corroboration of the correctness 
of Joule’s value of J. On testing, however, I find that very large 
differences in the value of J make very little differences in the 
value of tj. Thus, the value of ¢, corresponding to the value 
854 foot-pounds of J diffess from the value corresponding to 772 
foot-pounds by only a few places of decimals of the second order. 
Equation (32) is therefore of no use for determining the value of J. 

Maxwell, in his treatise on ‘‘Heat” makes the following statement: 
‘“We know that the distance of the freezing point from the 
bottom of the tube is to the distance of the boiling point from the 
bottom in the proportion of 1 to 1°3665, since this is the dilatation 
of air between the freezing and the boiling temperatures. Hence 
it follows, by an easy arithmetical calculation, that if, as in the 
Centigrade scale, the freezing point is marked Odeg., and the 
boiling point 100 deg., the bottom of the tube will be marked 


vol. 
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— 272°85 deg.” In other words, in the absolute scale of tempera- 
tures, the temperature of melting ice will, in Centigrade degrees, 
be 272'85 deg. ‘I'he simple arithmetical calculation referred to is 
this: By the law of Boyle and Marriotte, when the pressure is 
constant, we have 


& + 100 _ volume at boiling point 
to volume at freezing point 
= 1°3665 
- thee 100 deg, = 272°85 d 
e'elo = 3665 2/2°30 deg. 


But this method of calculation applies to all gases, and, therefore, 
in accordance with Regnault’s experiments on hydrogen, we have 

~~ 100 deg. _ gra.1< st 

to 36613 273°13 deg ; 
the mean of these two, viz., 273 deg., is the genera'ly accepted 
value of 44, Now if Maxwell’s method of computing the tempera- 
ture of melting ice is right and exact, which it undoubtedly is, Sir 
William Thomson's must be wrong. Both cannot be right. With- 
out, however, going into the details of the investigation, it may 
easily be shown that equation (32) is, for primd facie reasons, 
wrong. Equations of relations between different quantities can 
exist enly (1) when all the quantities are constant, (2) when at 
least two are mutually interdependent variables. Equation (32) 
contains only one independent variable ~, and is, therefore, an 

impossible equation. 

Clearly equation (32) professes to give the absolute temperature 


corresponding to all values of the ratio Vo . Forvalues of v, greater 
than V, , the increments in the value of t, areinappreciable. Thus 
for the limiting value 7» = a, ¢o is equal to 273'13 deg.—the value 
according to Maxwell’s method of calculation. For values of ~ , 
less than V», there are iderable changes in the value of t,. 
When ¢, approaches the limiting value zero, v» is only about 745th 
part of V.. In the investigations, however, ¢. is stated to be the 
absolute temperature of melting ice ; sothat if equation (32) had been 
correct, it would not have contained either V. or vo , except in the 





form of factors, such as 3 b , a constant abstract number. 
Vo 


June 23rd, WILLIAM DoNALDSON, 





LOCOMOTIVE STAY BOLTS, 


Sir,—Kindly allow me a little space in your highly-esteemed 
journal for the following remarks. Much has been said and 
written about the breaking of stay bolts in locomotive fire-boxes, 
and the general theory seems to be the unequal expansion of the 
fire-box and shell, due to the great difference of temperature of the 
two. Now, I am much inclined to think there are sometimes other 
disturbing forces at work in the inside of locomotive boilers, which 
I have never yet seen discussed in any of the leading technical 
journals, and which I believe have never even been thought to 
exist ; and if you will be kind enough to bear with my very crude 
manner of expressing ideas, | will try, in as few words as I can, to 
explain to what other causes I attribute the breaking of stay bolts in 
the fire-boxes of locomotives besides unequal expansion, bending, 
and elongation of plates and stays. I began my career on the 
footplate of locomotives in 1855 when a very young lad, and when 
the highest boiler pressure did not exceed 801b. per square inch ; 
and have been on the footplate, both in and out of England, many 

ears, and have followed the increased boiler pressure up to date; 

nut only until the last few years did I ever know anything about 
broken stay bolts, or at least very little, and yet I have worked 
locomotives very hard and under trying circumstances — for 
example, in war time. Now, | know all about bulging from over- 
heated plates, and the drawing of stay bolt heads nearly through 
where incrustation has taken place, &c., but the breaking of stays 
was a thingy little known on any of the railways where I have been 
employed until late years. Perhaps you will say it is only during 
late years that holes have been bored into the stay ends, so that it 
may be seen when a stay bolt breaks—but it is about the handling 
of locomotives during these late years I want to try to explain 
what I think is the cause of stay bolts breaking otherwise than by 
unequal expansion, The introduction of powerful steam, air, and 
vacuum brakes has been one of the reasons for railway companies 
increasing the speeds and weights of trains, and that fact is, in 
my opinion, to a very great extent the cause of the stay bolts 
breaking, and it happens thus. Engine drivers having powerful 
brakes at their command, very often rush into wayside stations at 
a speed no engine driver of earlier years could have found possible 
to do, and the brake is applied to its fullest capacity to check this 
high speed in as short a nance as possible while the brake is on, 
and the momentum of the train being retarded the water is drawn 
to the front end of the boiler, and when the train is suddenly 
brought to a standstill the accumulated water rushes back, and the 
elastic force of 140 1b. or 160 1b, per square inch of steam following it 
strikes the back plates with terrific force, and in nine cases of tenaway 
goes one or more stay bolts, This practice is happily not carried out 
by intelligent drivers; but, we must not forget there are amongst 
engine drivers men whose ideas of handling locomotives do not 
come up to the intelligent standard, and it is these men who gene- 
rally have most stay bolts broken in their fire-boxes, You may 
rest assured there are not many gentlemen of the locomotive 
engineering profession ever get a chance of seeing such handling 
of engines as | have just mentioned, because drivers will take very 
good care to manage better when any of their superior officers are 
about. I have satistied myself that the practice is very common. 
I have tried to explain to the men whom I am connected with—and 
some of whom I knew abused the proper working of the brakes— 
the danger of such practice, and have frightened the worst of 
them; and, lo! nearly everything in the shape of broken stays 
vanished at once. Where we put new stays in daily we have now 
none, on this section of our line. 


Some time ago I was sent a distance down the line I am engaged 
on, and I —— to get on to the footplate of a passenger 
engine with a driver of the above-mentioned type, and I think he 
wished to show his superiority to an antiquated driver, as he con- 
sidered me, and on approaching a wayside station I asked him if he 
intended stopping there. ‘Oh, yes,” he replied, and when within a 
very short distance of the station at a high speed be applied the 
vacuum brake to its fullest capacity, and stopped the train right 
enough at the platform, but in such a manner that he satisfied me 
for ever riding with him any more. A few seconds before the 
train stopped all the water was out of the glass, and when it did 
stop with a suddenness that alarmed me, the water and steam 
rushed against the back end of the fire-box and up out of the safety 
valves with a force enough to knock the back plates out, and the 
consequence was a broken stay on the top row—of course where 
there was most steam room, and where the recoiling water and 
steam could act towards breaking the stays. 

It is well known that the conversion of, the static pressure into a 
dynamic force by suddenly opening a large steam or safety valve 
may produce a violent rush of steam and water against the part of 
the boiler whence the steam is drawn. The percussion of the 
water and steam in such cases has been known to terribly shake 
the boiler, and cases have been where safety valves have been lifted 
entirely off their seats, 

Now, what I would like is, would you, Mr. Editor, or any of your 
technical correspondents, express an opinion on the above matter ? 
Is the static pressure converted into a dynamic force by the water 
being drawn to the front end of the boiler on the application of 
the brakes and on the suddcu stopping of the train its rushing 
a the same as by the sudden opening of a regulator or safety 
valve ? 

Is it or is it not po.ible to bring about a disastrous explosion by 





the percussive force acting on some possibly weakened part? And 
lastly, is it not possible that the plates, and consequently the stays, 
are weakened more than usual by the fierce action of the fire during 
the momentary absence of all water from the back end of fire-box, 
and the plates being thus hotter than otherwise, and the stay-bolts 
in full tension, the recoiling water and steam rushes on to the 
plates at the top row of stays where there is least resistance, they 
will be bent, shell outwards and fire-box plate inwards—the stays 
will and must break there. G, BAILEY, 
Locomotive Foreman, States Railway, Denmark. 





STRESSES IN FLY-WHEEL ARMS, 

Srr,—I notice in your issue for this week a letter from Mr. 
Halliday referring to the above subject, and will, with your per- 
mission, reply to some of his statements. He first states that in 
my letter to you on this subject, and published in your issue of the 
lst May last, ‘‘I simplified my calculations by introducing graphical 
methods of construction.” Now, in fact, I did not use any graphical 
methods at all, but only gave three figures to illustrate my method 
of calculation, in the same manner that he has given a diagram to 
illustrate his calculations. He next refers to Professor Unwin’s work 
on ‘*Machine Design,” and says ‘‘that when Professor Unwin 
shows how to find the dimensions of the arm of a wheel, he neglects 
entirely the centrifugal force. He does not say why he does so, 
but I presume it is because he considers the factor of safety covers 
anything which may be expected from that quarter.” “Now I 
presume Mr. Halliday refers to Unwin’s latest edition, Part II., 
p- 185, where it is stated that ‘‘the arms are principally 
strained by the bending moment due to variations of 
velocity of the wheel.” Of course this would refer to starting and 
stopping, when the steam is suddenly admitted to the piston or 
cut-off, causing bending of the arms due to the inertia of the rim. 
Now, your correspondent ‘‘ Young Boss,” in his letter published 
in your issue of April 17th last, asks, ‘‘ Does or does not the stress 
due to centrifugal force augment in the arms of a fly-wheel as we 
get further from the centre?’ When I wrote my letter of May Ist, 
I assumed a fly-wheel running at a uniform rate of speed, and 
believe ‘‘ Young Boss” meant the same. I therefore based my 
calculations on this assumption, and am supported by Professor 
Unwin in his ‘‘ Machine Design,” latest edition, Part I1., p. 186, 
which says, ‘‘ Under the action of the centrifugal force there will 
be a tension in the rim, which, considered alone, would cause an 
increase of radius uniform all round, This uniform expansion of 
the rim is, however, hindered at the junctions cf the arms. The 
arms themselves lengthen partly under the action of their own 
centrifugal force, partly from the pull exerted on them by the 
rim ; but between the arms the rim saa outwards more than at 
the arms. The result is, the rim takesa form convex to the centre 
of the wheel at the arms, and concave between. The action is 
similar between each pair of arms.” I would refer Mr. Halliday tothis 
work, pp. 186 to 191, where calculations are given for the stresses 
in the rim and the arms of a fly-wheel rotating at a uniform speed. 
In my letter I stated that the result obtained was only approximate. 
I have designed many wheels of various types, and have found my 
method of calculation to answer very well in practice. When I 
wrote wy letter I simply gave my experience, for I believe it is very 
difficult to say what form of stress is applied to the arms of a fly- 
wheel due to the centrifugal force resulting from rotation, espe- 
cially if initial stress due to casting is taken into account. I have 
known a cast steel pulley, having the cross sectional area of the 
rim greater than the cross sectional area of the arms, where an 
arm has been cracked across when in use, and a space of about 
iin. existing between the fractured ends, a result certainly not 
consistent with initial compressive stress in the arm due to contrac- 
tion, but rather pointing to a tensional stress, 

Professor Unwin shows that the stress per unit of area in a fly- 
wheel arm is— 
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where F is the tension in the arm due to centrifugal force ; 8 = the 
least cross sectional area in square inches of any arm ; A = the 
cross sectional area of the rim in square feet ; G = the weight in 
pounds of a cubic foot of the material of which the wheel is made, 
so that (G A) is the weight of the rim in pounds per foot run ; 
A, = the mean section of the arm ; v = the linear velocity of the 
mean radius of the rim ; (2 a) = the angle contained between the 
centre lines of two contiguous arms ; g being the acceleration due 
to gravity. Mr. Halliday’s calculation does not take into account 
the weight of the arms, neither does he take into account the cross 
sectional area of the arms. He assumes the diametrical stress 


=.= “ y? acting upon an arm having its least cross sectional 
area equal to that cf the rim, which is not often the case. Taking 
the tension on each section of the rim on any given diameter, 
neglecting the sectional area of the arms, equal to 
Aw , 
ee ae 
g 
w being the weight of a cubic inch of the material of which the 
wheel is constructed. Taking the arms into account, we shall 
have total diametrical tension equal to twice this = a Aw e 
/ 
distributed between the two sections of the rim on this diameter 
and the total of the least cross sectional areas of the arms on any 
one side of this diameter. In the case of four arms, half is dis- 
tributed over the two sectional areas of the rim, and the other 
half over the least sectional area of the arm, which in this case 
may be considered at right angles to the chosen diameter. The 
9 
total stress on the arm becomes therefore Aw e?, and the stress 
2Aw.. ‘ . 
a we e*—neglecting the weight of the 
q 
arms. From this we get the following relation :— 
‘ 2Awe? __ds-d, _ 
dj-d, ~ 


per unit of area equal to z 


) ce 
From which we see that 

1 

(ds ik d,) a | 


That is to say, the elongation or strain produced in the arm varies 

inversely as the cross sectional area of the arm, from which it is 

evident that the cross sectional area of the arms must be considered 

when calculating the stress produced therein due to centrifugal 

force, EpwarpD J. M. Davigs. 
London, June 29th. 





CEMENT TESTING, 


Sir,—I find it difficult to believe in the theory referred to in 
your observations on my letter at p. 463 of THE ENGINEER, namely, 
that the slow slaking of free lime is the cause of cement bursting, 
often many weeks, or even months, after it has been gauged; for 
the free lime in cement is in small-sized particles, and these surely 
ought to slake as shortly after water is added as ordinary quick- 
lime does when water is added to it. A test glass often cracks 
from the expansion of freshly-mixed cement, and this also tends to 

rove that slaking takes place pretty rapidly. Bad cement, 

owever, often gives no sign of bursting till many weeks, or even 
months, have elapsed after it has been mixed with water. I and 
one of my friends have read a good deal of the literature about 
cement, but have not yet come across any evidence to prove the 
advantage of the German system of sand test, other than that I 
mentioned in my former letter, namely, that it induces manufac- 
turers to make fine cement. The fact that some of the principal 
harbour and marine engineers in the United Kingdom have not 
adopted the sand test, seems to show that they are not yet con- 





vinced of its utility; and they are as practically acquainted with 
cement and its properties as most engineers, as they constantly use 
and test large quantities of cement in the extensive works which 
they carry out, both departmentally and by contract. It is worthy 
of remark that, though the Germans are given the credit of 
initiating the sand test, they have not abandoned testing cement 
in the neat state. AN ENGINEER, 
June 16th. 


{Lime that has been ‘‘dead burnt” will slake slowly enough to 
produce the effects observed. The comparison which our corre- 
spondent institutes between ordinary quicklime and the free lime 
in cement is inexact on this account. The rupture of a glass 
vessel by freshly-mixed cement merely proves what is undoubted, 
namely, that expansion takes place, but does not serve to arraign 
the cause of the expansion to any particular agent. Although 
the use of sand tests is decidedly more rational than that of those 
made with neat cement, seeing that the former give some indica- 
tion of the power of adhesion of the particles of the sample under 
test to inert foreign matter, instead of merely gauging their mutual 
adhesion, it is not yet practicable, nor perhaps wholly desirable, to 
abolish tests with neat cement. But as the data upon which the 
Deval test is based were obtained by sand tests, it is therefore 
incumbent upon the user either to follow faithfully the prescrip- 
tion laid down by the author, or to accumulate for himself a fresh 
set of data for neat cement—no light task, if done thoroughly.— 
Ep. E. 





Sir,—Will some reader explain the following phenomenon ? 
have had years of experience with cement, but never met with a 
similar case. 

To make good a large flagstone much worn by feet I had it 
floated over with cement, gauged two to one with sharp washed 
sand. The cvating varies in thickness from l4in. to }in. about. 
The cement set beautifully, and the whole result was most satis- 
factory fora month. At the end of that time the cement began 
to crack all over—fine hair cracks. There is not a square inch, 
I think, without a crack. It is about a month now since the 
cracks showed, They have not extended, nor is the cement leaving 
the stone, 


London, June 23rd. —_ 





CYLINDER WALLS OF STEAM ENGINES. 


Sir,—Will you allow me to say a few words on this subject, 
which has been re-opened by Mr. Mudd in his last interesting letter 
to you! When he speaks of a cold cylinder he means no doubt the 
cylinder walls, and probably only the internal portion of these 
walls. I cannot agree with him that there is any “ lagging 
behind” in the temperature of the innermost portion of the walls. 
I believe this portion takes practically instantaneously the varying 
temperatures due to the varying pressures. I shall be glad to show 
him anengine working with lin. cylinder walls, and also the drawings 
of the thermal gradients. When the cylinder has no steam in the 
jackets the temperature of the outer seven-eighths of the wall is 
practically constant, and it is only in about the first eighth 
or tenth portion, nearest to the piston, that the heat goes into 
and comes out from the metal at each stroke. When working with 
steam in the jackets, even the innermost part of the wall does 
not vary in temperature. It is interesting to compare the 
mean temperature of the walls—without a jacket—with the mean 
temperature taken from the indicator diagram of pressures. The 
former seems always to be higher than the latter, and approximates 
to the mean temperature of the steam stroke portion of the 
diagram only, neglecting the exhaust stroke. Many experiments 
tend to prove that the heat penetrates this inner tenth of the 
cast iron walls instantaneously, even when the engine is running at 
200 revolutions per minute. A thermometer placed 14mm. from 
the working steam rises and falls slightly at each stroke, the 
mercury keeping time with the to-and-fro motion of the piston. 
In engine cylinders the steam seems always to be very foggy with 
steam jackets or not, although in the boiler it is clear and 
invisible. 

The density of the fog varies doubtless with the temperature of 
the steam pipes, passages, and cylinder walls. During admission 
dew is formed on the walls, is quickly re-evaporated during ex- 
pansion, and specially during exhaust. In the low-pressure 
cylinder of compound engines the fog seems thicker than in high- 
pressure cylinders. What with the fog, the alternately wet and 
dry walls and the oil, there is a curiously complicated wet mixture 
in the cylinder, the character and changes of which can be watched 
by the help of a small glass cylinder, jacketted or non-jacketted, 
and placed on the cylinder cover like an indicator. 

From experiments, the temperature of the walls of jacketted 
cylinders is found to be very much hotter than those non- 
jacketted. The best temperature of cylinder walls under a given 
set of working conditions has yet to be determined experimentally. 

Bermondsey, June 29th. BrYAN DONKIN, JUN, 





DECIMAL WEIGHTS AND MEASURES. 


Srr,—For several years the decimal question has been quietly slum- 
bering, but the development of foreign competition and other causes 
are now forcing renewed attention to it. The subject is certainly 
one of great importance, and our readers will doubtless be glad to 
have a short statement of the present position of the matter. If 
our coinage, weights and measures were decimal, fractions could be 
added, subtracted, multiplied and divided in the same way as 
whole numbers, and compound arithmetic would be superseded. 
From an educational point of view the advantage of such a change 
would be immense, and during the past year many of the leading 
School Boards petiticned the Educational Department in favour of 
decimals being taught on completion of the four simple rules. 
Chiefly in consequence of this, the New Code (1891) provides that : 
“The scholars in Standards V., VI. and VII. should know the 
principles of the metric system, and be able to explain the advan- 
tages to be gained from uniformity in the method of forming 
multiples and sub-multiples of the unit.” 

Various proposals have been made for decimalising some of our 
existing weights and measures, but the Select Committee of 1862 
(on Weights and Measures) pointed out that ‘‘it would involve 
almost as much difficulty to create a special decimal system of our 
own, as simply to adopt the metric system in common with other 
nations; and if we did so create a special national system we 
should, in all likelihood, have to change it again in a few years, as 
the commerce and intercourse between nations increased, into an 
international one.” The Weights and Measures Act, 1878, has led 
the way by providing for the verification of metric weights and 
measures used for purposes other than trade, and sets forth the 
equivalents in Imperial weights and measures. More recently the 
Board of Trade Standards Department has obtained metric 
standards of the highest scientific precision. 

Many persons think the metric system simple, rational, and good, 
but fear trouble if we adopt the French names usually associated 
with this system. The French metric tables are no doubt complete 
and symmetrical, but in the ordinary affairs of domestic and 
commercial life barely a third of these names are used, even in 
France. In the elementary schools of Germany only nine names 
are taught for the metric weights and measures, viz. : meter, deci- 
metre, centimetre and millimetre ; litre and hectolitre; gramme, 
kilogramme and centner. These names are sufficient for Germany, 
and there is no reason why we should have more. 

The Select Committee of 1862 reported very strongly in favour of 
the adoption of the metric system, and it is urged that good as 
their reasons then were, the need for the change is now very much 
greater, and it could be effected more easily than thirty years ago. 
Since then, elementary education has been made compulsory, and 
is controlled by the representatives of ratepayers, under Govern- 
ment supervision. The School Boards wish the change, and all 
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classes of the community are better prepared for it ; we have also 
seen that experience in other leading countries has shown that the 
French metric tables, formerly pro , can be greatly simplified. 
Apart from these considerations there is the important fact that, 
excluding our own dependencies, the United States and Russia, all 
the civilised countries of the world—with an aggregate population 
of nearly 330 millions—have now adopted the metric weights and 
measures. Putin another way, nearly 60 per cent. of our imports— 
excluding British Possessions—and over 70 per cent. of our exports, 
come from and go to countries which have adopted the metric 
weights and measures. Not only is this so, but the foreign makers 
who compete with us come chiefly from countries where the metric 
system is used exclusively. Thus while our foreign customers 
are troubled and perplexed with our weights and measures, 
our competitors are able to offer them goods and machines to dis- 
cuss modifications and prepare drawings in terms of the only weights 
and measures with which our customers and competitors are 
familiar. 

The Chambers of Commerce are all in favour of the proposed 
change ; and when a joint deputation of the London Chamber of 
Commerce and the Decimal Association waited on the Chancellor of 
the Exchequer the other day, he admitted that the change would 
be ap improvement, and that on theoretical grounds it was right: 
He did not even discuss the question on its merits, and merely 
referred to the difficulties of effecting the change. On this point 
the experience of other countries is reassuring, and the best 
example is probably that of Germany. In that country four years 
were allowed within which to effect the change, but as a matter of 
fact it was over practically inafew weeks. There certainly appears 
to be a primd facie case for adopting the metric weights and 
measures without further delay, and it seems desirable that a 
Select Committee should be appointed to consider the question in 
all its bearings, and especially in the light of our present require- 
ments. Over 150 members of the present Parliament signed a 
petition for further inquiry by a Royal Commission or Select 
Committee, and many other members are known to be in favour of 
such a course. The Education Department has already ordered 
that the metric system shall be taught in primary schools; the 
Chancellor of the Exchequer has just said that the Government 
will not oppose the appointment of a Select Committee ; and it 
now remains for the pressure of public opinion to make itself felt 
through the usual channels. 

In conclusion we may add that, as a step in this direction, the 
following memorandum is now being extensively circulated in 
workmen's clubs, &c. :—‘‘ We, the undersigned, after having care- 
fully considered the subject, are strongly of opinion that the reform 
of our present system of money, weights and measures is a question 
which is deserving the earnest attention and support of all trades 
unions and of the working classes generally. We believe that it 
would be to the advantage of commerce and industry, that it 
would tend to reduction of school rates, relief of mental pressure to 
scholars, and the simplification of accounts generally, were the 
decimal system, pow so universally in force in all civilised countries, 
adopted by the United Kingdom.” Signed by Thos. Burt, M.P. ; 
C. Genwick, M.P.; John Burns (London County Council) ; Tom 
Mann (President of the Dockers’ Union and Member of Royal Labour 
Commission) ; Malcolm McGregor (Labour Representative on School 
Board for Leith) ; and Henry Tait (General Secretary Amalgamated 
Society of Railway Servants for Scotland, and Member of Royal 
Labour Commission). The Decimal Association is actively 
engaged on this question, and it may be mentioned has its offices at 
Botolph House, Eastcheap, E.C. T. A. 

June 29th. 





HOW TO BECOME AN ENGINEER. 

Sir,—I am one of those who, through necessity, have been put 
to the wrong trade. I wanted to be an engineer, but that being 
out of the question I determined to get to the top of the tree in 
the line in which I was placed. After many years of hard work 
and study I got there, only to find that I am a failure, and the 
work is utterly unsuited to me. When I should be working out 
minute details my mind will persist in running on engines, &c. 
Mistakes follow, and I am thrown outof work. I have been out of 
work a long time, and don’t know what to turn to. If I had not 
engines to think about I think I should go mad. I have several 
good inventions, but have not the means to bring them out. Is 
there the remotest chance, at twenty-three years of age, of my 
getting to be an engineer? Can anyone give me any advice! 
Would my inventions be any use to me in place of money ? 

FIXxtT, 








ARMOUR PLATES IN THE UNITED STATES. 





A DECISIVE test of armour plates is about, says the Railroad 
Gazette, to be made at the new Indian Head proving grounds. The 
plates are to be of a thickness of 10}in. and of the usual 8ft. by 6ft. 
face. Carnegie, Phillips and Co., of Pittsburgh, are to furnish 
them. At this trial there will be representatives of the all-steel 
type of plate ; the steel and nickel plate of ordinary make and 
treatment ; the all-steel plate treated after the Harvey process ; 
also the nickel plate treated after the Harvey process. It is ex- 
pected that the Harvey treatment will this time be applied at the 
Washington Ordnance Yard. 

The essential conditions of the Harvey treatment are that the 
plates shall be so inclosed as to assure an absence of oxygen, a con- 
trolled presence of carbon, and an especially high and controlled 
temperature, such temperature being increased or dec 
according to the degree of hardness required when tempered. The 
higher the degree of temperature to which the plate is originally 
subjected the higher will be the temper possible to give the metal 
after treatment. The plate to be treated is carefully bedded in a 
finely powdered carbonaceous material, preferably hard-wood char- 
coal, the charcoal or carbonaceous material being inclosed to 
prevent it being consumed. Different portions or layers of the 
plate are subjected to different temperatures so as to vary the 
nature of the several portions or layers, giving them different 
tempering capacities, yet leaving the whole clean and free from 
scale or blisters. 

The heating process is conducted slowly, to permit the interior 
portions to be thoroughly and evenly heated to the re- 
quired temperature. After an assured and thorough heating is 
accomplished the plate is allowed to cool, care being taken that 
the heated portions shall be exposed to the air as little as possible, 
to prevent any oxidising of the face. 

The thicker the plates the longer time is necessary for the 

heating. The colour of the material after cooling defines its 
capacity fortempering. Thus, if raised to a temperature of 3000 deg. 
Fah. and allowed to cool to a temperature of from 200 to 300 deg. 
before being removed from the charcoal bed, the material will be 
found to be quite soft, will show a clean, smooth surface of a gray 
colour, and will be found capable of taking the highest possible 
temper. Lower degrees of temperature will give different corre- 
sponding colours, and different colours will give different tempers. 
Thus, for instance, a lower temperature will give a gold tint; 
material of a gold tint will take a temper almost as high as will the 
gray tint ; a still lower temperature will give when cooled a pale 
blue tint, which will be found to take a reduced temper ; a tempera- 
ture as low as 1500deg. Fab. will give, when cooled, a dark 
purple tint, and a moderately low temper will be the result. 
This next plate trial will settle in a great measure the nature and 
mixture of the armour plates for the new ships. It will be a 
similar trial to that of last September at the Annapolis proving 
grounds, except that no foreign materials will be used. American 
made projectiles of the Carpenter steel pattern fired from American 
6in. and Sin. guns are to be used. 

The aim and object of all these recent tests has been to ascertain 
the best possible combination and conditions for attack and 
defence. 

In the preparation of the plates for the coming trial, the best of 





care and ability will be exerted, and they being all constructed by 
the same company, there can be but little doubt as to the value of 
the final results. 
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Philadelphia elevated railway.—An elevated railway on Market- 
street, Philadelphia, Pa., is projected, and the city has advertised 
for bids for the franchise, the bids to be for a payment to the citv 
of a certain percentage of the gross receipts. The general specifi- 
cations have been very carefully prepared in the interest of the 
city. The structure is to be of steel or iron, double track, with 
steel or iron columns, and a clear headway of 18ft. Metal catch- 

ns are to be placed under the structure for its entire length. 

Vires for the railway’s use may be placed on the structure, and the 
city reserves the right to attach its wires also. Stations are to be 
not less than half a mile apart. The gauge is to be 4ft. 8hin. 
Bituminous coal is nct to be used as fuel for the engines. The 
company must erect and maintain an arc electric light under the 
structure at each street crossing. All plans to be approved by the 
Board of Public Works. Trains stopping at all stations are to be 
run at intervals of ten minutes during the day, except at intervals 
of five minutes from 6 to 9 a.m. and 4.30 to 7 p.m., and of half an 
hour from midnight to 5 a.m. The fare for the whole cr any 
distance to be 10 cents, except between 6 and 9 a.m. and 4 and 
7.30 p.m., when it is to be 5 cents. After two years the fare is to 
be 5 cents at all times. No freight trains are to be run. All 
lateral and connecting railways hereafter authorised by the city 
shall have the right to use the company’s tracks, on terms to be 
agreed upon. Work is to be commenced in six months after the 
contract is signed, and completed in two years. The contracts for 
construction to be approved by the City Council. The columns 
are mf be about 50ft. apart longitudinally, and 25ft. apart trans- 
versely. 

ir penal first 12in. steel gun made in the United States 
has been completed at the Watervliet Arsenal. It is the first of 
sixteen ordered by the Government, and is the largest steel gun 
yet made here. These guns and the new I2in. mortars are for 
coast defence. The gun weighs 52 tons, is 36°66ft. long, with a 
bore 34ft. long. . Its service charge is 440]b. of powder, and a 
1000 lb. projectile. The powder pressure at firing will be 16} tons 
per square inch ; initial velocity of projectile, 1940ft. per second ; 
muzzle energy, 26,000 foot-tons, with a penetration of 32in. of 
iron at the muzzle, and 20in. of iron at a distance of two miles. 
The tube and jacket forgings for this first gun were made in 
France, but all the forgings for the others will be made here. The 
tube is a single forging, over its rear end is shrunk a jacket 
extending two-fifths of its length, a number of other hoops being 
shrunk over the remainder of the tube and over the jacket. The 
trunnion band was then attached, and the gun rifled and sighted. 
The tube and jacket forgings were made from solid steel ingots, 
forged, tempered in oil, annealed, and finally bored out. From 
January, 1889, to December 31, 1890, this arsenal turned out fifty 
3-2in. and one 3°6in. field guns, one 3-6in. field mortar, one 8in. 
and one 10in. steel guns for coast defence. A 12in. muzzle-loading 
steel hooped mortar has been converted into a breech-loader; and 
the rifling has been done and breech mechanism made for a 10in. 
cast iron wire wrapped gun. The first of the 74 12in. mortars for 
coast defence is nearly completed. The Watervliet Arsenal has 
recently been equip with an extensive plant of the most modern 
type for a gun foundry. 

Mang mese steel.—A paper on this subject was read at the meet- 
ing of the American Society of Mechanical Engineers at Providence, 
R.I.,in June. The predominant effect begins when the propor- 
tion of manganese is about 25 per cent.; beyond this, and up to 
6 per cent., strength and ductility diminish while the hardness 
increases. Beyond 6 per cent. the strength and ductility increase, 
while the hardness slightly diminishes, the maximum of the two 
former qualities being reached with about 14 per cent., when the 
metal is so hard as to be cut with difficulty with steel tools. As 
the proportion of manganese rises above 15 per cent. the ductility 
diminishes suddenly, while the strength diminishes in the same way 
at 18 percent. Among the peculiar properties of this metal are 
its freedom from blow-holes, its non-adaptability for welding, its 
increase in toughness caused by quenching from a yellow heat, its 
high elastic resistance, and its low thermal conductivity. It hasa 
remarkable degree of hardness — which cannot be materially 
diminished by annealing—and great tensile strength, combined 
with a very high degree of toughness and ductility. Strips were 
exhibited which had been bent double while cold, and yet could 
barely be filed. It is not hard under all conditions of service, 
however, and has a lower degree of resistance to impact than had 
been expected when the experiments and tests were commenced. 
For this latter reason it has not been found a suitable material for 
stamp blocks for horseshces, nor for the knuckles of automatic 
ear couplers. It has shown great rigidity under shock, as ex- 
emplified in the tests of armour plate, car axles and car wheels, in 
competition with steel armour — carbon steel axles, and car 
wheels of soft carbon steel and chilled cast iron. 








LAUNCHES AND TRIAL TRIPS. 


On the Ist July Mr. D. M. Cumming, Blackhill Dock, Glasgow, 
launched a steel fore-and-aft screw ferry-boat, being the second of 
two which he has just built to the order of the trustees of the 
Clyde Navigation, for their cross harbour traffic. Dimensions :—- 
5lft. by 12ft. 6in. by 4ft. 2in.; the engines being supplied by 
Messrs. Kesson and Campbell, Parkhead. 

On Wednesday last the screw steamer Mazatlan, built by Wm. 
Simons and Co., Renfrew, went on her trial trip on the Firth of 
Clyde. The measured distance was run at Skelmorlie, when the 
vessel attained a speed in excess of the contract. The vessel has 
been built for service on the Mexican coast, and is handsomely 
fitted up for the accommodation of passengers. She is propelled 
by one pair of triple-expansion engines, and mild steel boiler con- 
structed to Lioyd’s requirements for 1601b. working pressure. The 

sropeller is of manganese bronze, the propeller and crank shafts 
foe made of Vicker’s steel, Kirkaldy’s feed heater being also 
provided. The trial was in every way a , the hinery 
during a six hours’ run working with great smoothness, 

On Wednesday the trial trip of the s,s, Ethiopa, a steel screw 
steamer which Messrs. Sir Raylton Dixon and Co., of Middles- 
brough, have just completed for Messrs, Elder, Dempster, and 
Co., of Liverpool, took place from the Tees. This vessel is built 
on the web frame principle, with raised quarter deck and partial 
awning deck. Her chief dimensions are:—Length over all, 307ft.; 
breadth, 40ft.; depth moulded, 21ft. 4in.; with a carrying capacity 
of about 3600 tons. Her engines have been fitted by the 
North-Eastern Marine Engineering Company, of Sunderland, 
having cylinders 22}in., 37in., 6lin., by 3%in, stroke, which gave 
every satisfaction. After the trial the vessel proceeded on her 
voyage to Cardiff. 

On the 25th ult., the Angola, a steel screw steamer built for 
Messrs. Elder, Dempster, and Co., of Liverpool, by Sir Raylton 
Dixon and Co., of Middlesbrough, proceeded from the Tees on her 
trial trip. This vessel is built on the three-decked rule, having 
poop, bridge, and forecastle, fitted with large saloon and cabin 
accommodation in central house for twenty-four first-class passen- 
gers, electric light, &c. Her leading dimensions are: Length over 
all, 324ft. 9in.; breadth, 39ft.; depth moulded, 27ft. 5jin.; with a 
deadweight capacity of about 4200 tons. Her engines, which bave 
been fitted by Messrs. 'T’. Richardson and Sons, Hartlepool, having 
cylinders 23in., 38in., and 6lin. by 42in. stroke, gave every satis- 
faction on trial. 

On the 23rd ult. there was launched from the shipbuilding yard 
of the Nava) Construction and Armaments Company, Barrow, 
the second of three new passenger and cargo steamers they are 











constructing to the order of the British and African Steam 
Navigation Company, of Glasgow. The vessel was christened the 
Loanda, by Mrs, Blechynden, Barrow. The dimensions of the 
Loanda are: Length, 328ft., breadth 39ft. 3in., and depth 
25ft. 6in. She is built to the highest class at Lloyd’s. She is 
specially built for the African trade, and amidships arrangements 
are also made to carry forty-five first-class passengers. ‘I'he 
saloon is very commodious for a vessel of this class, Ventila- 
tion is excellent, and a complete installation of electric light will 
be fitted. The engines are of the triple-expansion type. 

On the 27th ult., there was launched from the Naval Construc- 
tion and Armaments Company’s yard, at Barrow, the first of three 
steel screw nger and cargo steamers being built for the West 
India and Pacific Steamship Company, of Liverpool. Mrs. Alice 
Guisburg, of London, christened the wessel West Indian. The 
Marquis of Hartington, who was present, afterwards gave the 
toast of ‘‘Success to the vessel.” She bas been built to class 
100 Al at Lloyd’s, and will fulfil all the Board of Trade require- 
ments. Her dimensions are :—Length, 318ft.; breadth, 40ft.; and 
depth moulded, 28ft. All the ry requir ts for the 
American Passengers’ Act are provided, and there is accommoda- 
tion amidships for fifteen first-class passengers, The dead weight 
carried will be over 4000 tons, and she will be propelled by triple- 
expansion engines, with cylinders 24}in., 39in., and 62in. LY 4din, 
stroke. The vessel will chiefly engaged in the West Indian 
cotton trade. 

The Fjeld was launched on Wednesday, the 24th ult., at the 
Southampton Naval Works. She has been built to the order of 
Mr. Consul Monsen, of Tonsburg, Norway. This vessel has been 
specially designed for fast sailing, and has in consequence very fine 
lines and a very large spread of canvas. In order to enable her to 
carry her canvas well, the proportion of beam to depth is great. 
This also enables the vessel to carry her cargo, which isa very large 
one, on a light draught. She has not been built, asso many modern 
sailing ships are built, upon the basis of so much per net register 
ton, but after her design had been settled in negotiations with 
Mr. J. H. Biles, the general manager of the Southampton Naval 
Works, upon the basis of producing the best type of ship irrespec- 
tive of cost, a price was given and agreed upon between Messrs, 
Dessen Brothers and the builders. She is built in many respects 
in excess of Lloyd’s requirements, and will also take the 
highest certificates with the Norwegian Veritas. Her measure- 
ments are:—Length, 277ft.; breadth, 43°2ft.; depth, 13-11ft. 
She will stand and shift empty with her large rigging fully 
set. She is fitted with the latest and best improvements in 
fittings and gear, has two powerful steam winches worked by an 
ample donkey engine which can also drive the windlass, which is 
one of Clarke, Chapman’s patents, and also the pumps. She has 
also the new patent double halyard winches for hoisting topsails 
and topgallant sails, patent stoppers on the forecastle for the 
hawsers, lighthouses on both sides so arranged that the side lights 
can be hoisted into position direct from the lamp rooms, patent 
steering gear, and many modernimprovements. A large platform 
with lifeboats on either side, so that these can be launched instantly. 
From the platform a gangway leads over the whole length of the 
ship, so that the officers can move quickly to all parts from poop 
to forecastle. The deck is of Oregon pine strengthened with tea 
at many places. The arrangement of the p is handsome and 
convenient and the crew space is ample, and a special saloon is set 
apart to be used in case of severe or infectious illness. The lamp 
rooms, sailmaker’s shops, carpenter's shop, smithy, &c., are like 
other storerooms, handy and convenient. A water condenser 
capable of condensing 30 gals. per hour ; ports for loading timber, 
and so arranged that such cargo can be easily stowed away and 
carried. She has been built under the close personal supervision of 
Captain Carl Neilsen of Tonsburg, who will command the vessel on 
her first voyage, and whose great practical experience and know- 
ledge have been of considerable assistance to the builders in 
producing such a fine vessel, 











WatTER Supply, CHEsHUNT.—A Local Government inquiry was 
held on Saturday, the 27th ult., at the Public Offices, Cheshunt, 
before Major-General C. Phipps Carey, R.E., in respect to an 
application to the Local Government Board for sanction to borrow 
£2700 required for the completion of waterworks recently con- 
structed by the Board for this district. The works have been in 
progress during the last two and a-half years, and consist of a deep 
well, 9ft. diameter, carried down into the chalk 300ft.; 700ft. 
galleries, 6ft. by 4ft.; horizontal compound pumping engines in 
duplicate, 100-horse power each ; covered service reservoir, having 
a capacity of 1,000, rallons ; and about eighteen miles of water 
mains, e total cost has been £30,000. The whole of the works 
have been designed by, and carried out under the supervision of, 
Mr. T. Bennett, Assoc. Mem. Inst. C.E., engineer and surveyor to 
the Cheshunt Local Board, and who explained the plans to the 
inspector. At the conclusion of the inquiry, the inspector 
announced that he should report favourably on the proposal of the 
Cheshunt Local Board, 

BaBoock AND WiLcox, LimireD.—The growing popularity of 
water-tube boilers is manifested by the increased demand for them. 
The Babcock and Wilcox boiler seems so far to be more in favour 
in this country and the United States than any other. A pro- 
spectus has just been issued of the Babcock and Wilcox Company, 
Limited, with a capital of £240,000 in 10,000 6 per cent. cumula- 
tive preference shares of £10 each, and 14,000 ordinary shares of 
£10 each. The company has been formed for the purpose of 
carrying out an agreement with the Babcock and Wilcox Company, 
of New York, for the purchase of the patents, and the goodwill and 
plant of the business as a going concern, in connection with the 
manufacture and supply of water-tube steam boilers heretofore 
carried on by that company in Glasgow, London, Paris and else- 
where, other than in the United States of America and Cuba. It 
is interesting to note that whereas in 1882 the horse-power at 
11°5 square feet per horse made, was 1994, in 1890 it reached 
46,412-horse power. A good board of directors has been formed— 
we notice among the names that of Sir William Arrol. The 
company obtain no fewer than thirty-two British and fifty-three 
foreign and colonial patents. 

STRANGE PHENOMENON IN CALIFORNIA.—The special corre- 
spondent of the Standard, telegraphing from New York cn 
Wednesday night, says:—‘‘ A geological phenomenon of consider- 
able importance has appeared in San Diego County, in the extreme 
south of California. It consists in the almost sudden formation of 
an inland sea. On Saturday a trickling of water was observed to 
damp the ground around the Salton Salt Works, and now it has 
expanded into a lake ten miles square, and froin 3ft. to Sft. deep. 
Then at Indian Wells, sixty miles south of Salton, another new sea, 
forty miles square and from 3ft. to 5ft. deep, has been formed. It 
appears possible that these bodies of water may unite, and form 
a lake fifty miles long and 400ft. deep. Indian runners have been 
employed to go round the rising waters, and as they have failed to 
find any surface inlet, a beat has been provisioned for a week, and 
started to explore and try to discover the connection with the 
Colorado River, whence the water is believed to come, whether 
above ground or by a subterranean communication. The so-called 
Colorado Desert, lying to the east of the new lake, resembles the 
bed of a dead sea, It has an area of three thousand miles, and lies 
270ft. below the ocean level. Shells and other marine deposits 
abound. Engineers have often planned to make this area fertile 
by irrigation, after the manner of the Valley of the Nile, which 
would add two millidn acres to the State, but all their efforts so far 
have been in vain. The Southern Pacific Railway crosses the 
Colorado River at several places 160ft. above the ocean. For 
twelve miles near Yuma (Arizona City) only a loose, water-sodden 
ridge, 9ft. high and a mile wide, separates the district from the 
Salton Sink, All the district appears now to be reverting to the 
condition described in Indian tradition. The stoppage of severa 
artesian wells conflicts with the theory of a subterranean ocean 
having a current running inland,” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THe approach of the quarterly meetings, which come off next 
week, operated on ‘Change in Wolverhampton yesterday, and 
to-day in Birmingham, to prevent any large amount of business 
being done, Exeept in pig iron buyers are disposed postp 
purchases, and makers left ‘Change to-day with only very small 
additions to their previous order-books, The prevailing tone was 
one of quietness though hopefulness, and expectation ran high as 
to what the quarterly meetings are likely to develope. 

It is not assumed that there will be much alteration in prices, 
but buyers prefer to wait on the off chance of there being some 
event that may turn the market more in their favour, At present 
marked bars remain at £8, with £9 10a, for best, and £10 10s. for 
double best, and there does not seem to be much likelihood of any 
alteration in this connection. But marked bars are not of the 
importance to the market as affording a criterion of the course of 
prices that they once were, and other clements than the action of 
the marked bar firms now enter into calculation, 

The business dving in marked bars bas become so small compared 
with the trade in second and third-class sorts, and in hoops and 
sheets, that the best irons have almost ceased to rule the market, 
and the course of second-class bar prices and sheets has almost 
become a thing of more ey pt These are now, quoted 
at £6 10s, to £7 for bars, and £7 to £7 53, easy for sheets and 
doubles, 

The condition of the sheet iron trade was to-day in Birmingham 
a matter of much complaint. Do what they will, makers are unable 
to force a trade or to bring out orders, and actual contract prices 
have been reduced to a point lower than for a very long time past. 
A few more orders are about, it is true, but they are in the hands 
of so few that they are difficult to get, and when got are quickly 
executed, The mills are making short time in all directions, and 
singles are changing hands at extraordinarily low figures, £6 15s, 
being hardly the minimum, Lattens are easy at £7 17s. tid. to 
£8 5s, 

Some of the galvanised corrugated sheet iron makers report 
themselves rather better off, and certain firms are getting 
Australian orders in considerably increased numbers, One or two 
firms there are in the Wolverhampton district who report that 
the orders arriving from Sydney and Melbourne are in some cases 
larger than for five and six years, and as a result they are keeping 
their works running night and day. Such firms are, however, 
decidedly exceptional, and their position is one that is coveted by the 
majority. Prices of galvanised sheets are low, at £11 and £11 10s. 
upwards for corrugated doubles in bundles, delivered Liverpool 
for export, but the strong position of the spelter market assists to 
maintain rates at a higher level than they would otherwise he. 

A valuable new invention in the galvanised sheet iron trade has 
been patented by Davies Brothers and Co., of the Crown Galvanised 
lronworks, Wolverhampton. It is a new process of galvanising 
iron sheets, whereby all the work is done by machinery instead of 
by hand. A great saving of expensive skilled labour, and of 
spelter used, is effected, at the same time that the work is done 
much more expeditiously, and a brighter and more uniform surface 
is produced. 

The process consists in substituting a series of rolls and brushes 
and rollers working in connection with a wire tramway for the 
present system of hand labour. The sheet is taken by the rolls in 
its black state after leaving the annealing furnaces, and is passed 
through the various picklirg and cleansing and galvanising pro- 
cesses, wholly automatically, and by means of the tramway reaches 
the operatives engaged at the other end of the shopping in piling 
the sheets ready tor boxing, without having been handled at all. 





of Lords, and the second reading in the House of Commons, 
Tuesday was the last day for opposing petitions, and none were 
presented. The Commissioners, continued the Chairman, by a 
that the powers sought for would enable the owners to raise fifty 
million tons of coal in forty years, representing some fifteen 
millions sterling. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The outlook for business throughout all branches 
of the iron trade in this district shows no improvement. There is 
a continued want of confidence in the future which completely 
checks operations of any moment being entered into. Growing 
evidences of the declining activity in some of the principal iron- 
using industries of course deter consumers from buying largely, 
whilst makers and manufacturers of iron are so handicapped by 
the continued high price of fuel and high rates of wages, that they 
are quite unable to see any remunerative return out of the business 
which they manage to secure; complaints being made in many 
cases that the larger the business dune the greater the loss to the 
producer, and, as a result, they are naturally not anxious to 
commit themselves to very heavy engagements. With regard to 
fuel, there is little or no prospect of any material concession being 
obtained in prices, at least during the present year, and, with 
regard to wages, although there are indications that the question 
of some reduction in this direction is steadily forcing itself to the 
front, which will, of course, mean a keen struggle between capital 
and labour, such a conflict is not likely to be entered into, at least 
for the present. 

The Manchester Iron Exchange on Tuesday was moderately 
attended, but business remains in much the same lifeless condition 
reported for some time past, there being little or no disposition to 
buy beyond pressing hand-to-mouth requirements, So far as prices 
are concerned, makers’ quotations generally are steady at late 
rates, but in the open market there is a good deal of underselling, 
and to secure orders of any moment prices in most cases have to be 
cut extremely low. Lancashire makers of pig iron, although they 
have not yet actually restarted their furnaces on common iron, are 
making preparations for resuming the production, and are quoting 
about 43s. 6d. for forge to 45s. for foundry, Jess 24, delivered equal 
to Manchester, but these prices scarcely come within the range of 
some of tie cheaper district brands that are offering in this market. 
For the leading district brands makers’ quotations remain 
nominally the same as those given last week, but buyers who have 
orders of any weight to place upon the market are not disposed 
to pay the full rates, and makers in some instances are willing to 
accept low prices to effect sales, For Lincolnshire iron quotations 
average 43s, 6d, for forge to 45s. for foundry, less 24, delivered equal 
to Manchester ; but 6d., and as much as ls, per ton, under these 
figures has been taken in someinstances, With regard to Derbyshire 
iron there has been so little doing in this market for some time past 
that prices are scarcely more than nominal ; delivered equal to 
Manchester, however, forge qualities still average 43s. 6d. and 44s., 
with the better class foundry numbers quoted at 47s. 6d. and 48s. ; 
but there are lower class brands of foundry offering at fully 1s. per 
ton under the above quotations. Outside brands vary considerably 
according to delivery ; good foundry Middlesbrough is still quoted 
at 49s, 4d. to 49s. 10d., Eglinton at about 57s., and Glengarnock 
at 58s, 6d., net cash, for prompt delivery equal to Manchester. 
Scotch brands, however, can be bought for delivery over the next 
couple of months at 6d. to ls. per ton under the above figures. 

A rather stronger tone is reported in the manufactured iron 
trade, but this is due more to the fact that makers are becoming 
more indifferent about selling at unremunerative rates than tu any 
material increase of new business coming forward. Some of the 
forges, however, are better supplied with work, and the leading 
La i 





In addition tothe advantages already named, there is a der- 
able saving in the machinery already employed at some of the 
works, since the rolls, instead of being placed inside the pickling 
vats, where they become corroded by the acids, are wholly outside 
the vats. The invention seems likely to have an important intiuence 
upon the galvanised sheet iron trade. 

The pig iron trade note, that compared with the prices of a 
month ago, the Scotch warrant market shows a reduction of 6s. 9d. 
to 6s. 10d. per ton, while Middlesbrough warrants at Glasgow are 
exactly the same price now as a month back. Hematites at 
Glasgow show a fall since the beginning of June, of 1s, 9d. to 2s. 
per ton, These figures, added to the fact that Scotch warrants 
are now plentiful, increase the conviction among pig iron buyers in 
this district that there is now nothing more to fear from the 
London ‘‘ Corner,” unless they should commence operations in 
Cleveland and hematite warrants, and a cause which previously 
tended to unsettle this market a good deal has been removed. 

Present business in Midland and Staffordshire pigs consists in 
the making of contracts for supplies over the next three and six 
months in advance of the quarterly- meetings, and by some sellers 
a considerable business is being done. 

Derbyshire and Northampton pigs are selling at 45s. at stations 
in this district, while Lincolns are 47s. to 47s. 6d. upwards, and 
hematites 60s. to 62s. 6d. for mixed numbers of good quality. 

Barrow hematite warrants delivered down here are quoted this 
week at 61s, 6d. for mixed numbers, equal to 51s. 6d. at the 
furnaces, Makers’ prices are generally 6d. per ton above warrants, 
but at the present time they can in some cases be had for less than 
warrants. 

The Staffordshire Steel and Iron Company, Bilston, near 
Wolverhampton, are giving attention to the manufacture of rolled 
girders for colliery roofing purposes, and the new introduction has 
proved so great a success that it seems likely to prove a valuable 
new branch of the steel trade, Until recently timber has been 
exclusively used for roof-propping in the Staffordshire mines, 
Now, however, steel is commencing an excellent competition, and 
the girders which are being turned out are found to answer every 
purpose. So successful are they, that at one large colliery alone on 
the Cannock Chase 12,000 girders have been already put in position, 
and the new order of things is also being adopted in some of the 
Derbyshire and South Yorkshire mines, who are sending orders to 
the steel works here. 

The price of the steel girders is £6 10s, perton. This is 25 per 
cent. more than timber, out there are very great advautages, <A 
steel girder of 5in. by 5in, diameter is equal in breaking strain to 
a timber bar 12in. by 10in. diameter; while, instead of four to six 
men being required, as in the case of timber, to lift a girder into 

»osition on the roof, with the steel article two are amply sufficient. 

‘his enormous saving of labour is a most important consideration 
to colliery owners; and, in addition to this, the life of the steel 
girder is from twice to six, and eight—and even ten—times that of 
the timber bar, according to the condition of the mine, The 
departure seems to be one which will not only greatly benefit the 
steelmasters, but also the colliery owners. 

The colliery owners have this week announced that there will be 
no reduction in the prices of ironworks’ fuel this summer, The 
present quotations of 8s, to 9s. for forge coal, 10s. for furnace coal, 
and 6s, to 6s, 6d. for slack will remain in force. The announce- 
ment has ioned iderable dissatisfaction to jironmasters 
who declare that some relief ought to have been afforded them. 
The colliery owners state that the present decision has been forced 
upon them by the men’s action on the hours and wages question. 

Progress was reported on Wednesday at the monthly meeting of 
the Mines Drainage Commissioners in the good work which is 
being done by the Commissioners’ engines in various parts of the 
drainage area, and interesting information was also forthcoming 
touching both surface and deep works, 

According to custom, a resolution was passed requiring every 
occupier of a mine within the drainage area to make a return of 
the number of acres, and the number of tons raised by him during 
the half-year ending June 30th. The Chairman announced that 
the Mines Drainage Bill had passed the third reading of the House 








hire makers are not quoting under £5 17s. 6d., whilst the 
North Staffordshire houses are holding to £6 per ton for bars 
delivered in the Manchester district ; favourable specifications 
could, however, in some instances still be placed at under these 
figures, and there are common Lancashire bars to be bought at as 
low as £5 15s. per ton delivered. Sheets remain unchanged, the 
better qualities averaging £7 5s. to £7 7s. 6d. per ton delivered in 
the Manchester district. Hoop iron makers are holding firmly to 
their combination prices, and although at first buyers held back 
from paying the full rates, these are now being obtained without 
difficulty, and a fair t of busi is reported at about 
£6 2s. 6d. for random lengthsand £6 7s. 6d. for special cut lengths 
delivered equal to Manchester or Liverpool. 

In the steel trade there is still only a very slow business doing, 
and prices remain weak. For good ordinary foundry hematites, 
quotations do not average more than 58s, 6d, to 59s., less 24, with 
steel billets readily obtainable at £4 15s. net cash, delivered equal 
to Manchester. Very few orders of any moment are being given 
out for steel plates, and it is quite exceptional where anything 
more than £7 [. per ton is being got for the best boilermaking 

ualities delivered to consumers neighbourhood of 
anchester. 

In the metal market there is a moderate business doing, but the 
expected official advance on list rates for manufactured goods has 
not come into effect, and although 4d. per pound advance is being 
asked upon some description of goods, manufacturers are not hold- 
ing firmly to the top prices where they interfere with actual 
business being eile § 

There is no specially new feature to report with regard to the 
engineering industries of this district, but official returns as to the 
actual state of trade, which are now being collected, fully bear out 
my reports for some time past. These returns are to the effect that 
although activity was well maintained until Whitsun-week, there has 
since been a decided slackening off so far as the weight of new 
work coming forward is concerned ; and, although in specialities 
engineers are still booking a very fair amount of new orders, 
generally, the work giving out or in prospect is considerably less 
in weight than the orders that are running out, whilst there is a 
steady downward tendency in prices to secure the new orders that 
are being placed. 

Some time back Messrs. Richard Johnson, Clapham, and Morris, 
of Manchester, introduced an improvement in paper wires, a 
speciality of which is that the rolled cable not only has a cable 
warp, but also a cable weft, which prevents the wire cracking, and 
as a consequence insures much longer wear than the ordinary kind 
of wire for the same purpose. These improved rolled cable wires 
have already been applied for thick brown paper with very satis- 
factory results, as they have been found much more durable than 
the ordinary woven wire; and the firm are now adopting their 
special wire for fine paper, with regard to which they expect to 
secure equally good results, 

The demand for all descriptions of fuel continues to quiet 
down and stocks are beginning to accumulate, but not to any 
great weight. Prices are still well maintained, and in the better 
qualities suitable for house fire purposes there is no appreciable 
giving way upon winter rates. The lower qualities of round coal, 
which have of late been meeting with a gradually lessening demand 
for iron making, steam, and general manufacturing pur s, show 
some easing down, but not to any generally quotable extent. 
Engine classes of fuel remain much the same as reported of late, 
the better sorts moving off fairly well, but common descriptions 
continue a drug, and are pushed for sale at very low figures, At 
the pit mouth best coals average 12s. ; second qualities, 10s. 6d. to 
1ls.; common house coals, 9s, to 9s. 6d.; steam and forge coals, 
7s. 9d. to 8s. 6d.; the better qualities of burgy, 7s. 3d. to 7s. 6d.; 
common sorts, 6s. 9d. to 7s.; the better qualities of slack, 5s, 6d. 
to 6s.; with inferior descriptions obtainable at 3s. 9d. to 4s. 3d. 
per ton. 

The shipping trade remains quiet, with common steam coal 
offering at 9s. to 9s. 6d., and better qualities averaging 9s. 9d. 
to 10s. per ton, delivered at the ports onthe Mersey. 

Witb regard to contracts, fairly large quantities have been 
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placed recently in locomotive fuel at about 8s. 3d. to 8s. 6d. per 
ton at the pit mouth, and in good screened gas coal at 9s. 6d. to 
10s. per ton, these figures representing a concession of about Is. 
per ton on locomotive fuel, and 6d. per ton on gas coal, as com- 
pared with last year’s prices. iat pee 

Barrow.—The tone of the hematite pig iron trade of this district 
is still steady. This firmness has been maintained throughout the 
week, despite the fact that very little new business has been done. 
This points to the fact that speculative infl are at work to 
keep the market up. Thed d for B qualities of iron 
is quiet, and there does not appear to be any sign of an improve- 
ment which it would, at first sight, lead to believe, and there is no 
inclination on the part of buyers to place orders for future delivery, 
as the belief is entertained by not a few that prices will come 
down, and before long. The orders that are being placed are for 

rompt delivery. Makers have a fair amount of work in hand to 
roe them employed for some time. Prices are firm, at 51s. 44d. 
for warrants net cash, and makers are asking 53s. per ton net, 
f.o.b., for mixed numbers of Bessemer iron. There are forty-one 
furnaces in blast. Stocks of warrants have been reduced 1916 tons 
during the week, and now stand at 132,594 tons. 

The steel trade is quiet, and very few orders are being placed. 
Rails are quiet at £4 7s, 6d. for heavy sections, £5 10s. for light 
sections, and £6 10s. for colliery rails. There is not much doing 
in steel shipbuilding material, but a brisk state of affairs may be 
expected. Plates are at £6, angles at £5 15s., and boiler-plates 
at £6 15s, Tin-plate bars are quiet at £4 17s. 6d., blooms are 
slow at £4 5s, A fair trade is being done in hoops at £6 to 
£6 10s. Slabs and blooms are a poor trade at £4 10s. each. Wire 
rods are in poor demand at £8 5s. to £8 7s. 6d. for No. 5 and 
No. 6 standards. Spiegeleisen is in fair request at 95s. per ton. 

In shipbuilding the Naval Construction and Armaments Com- 
pany has secured an order from the Admiralty for the construc- 
tion of three of the six torpedo gunboats which completes the 
building operation of the Naval Defence Act of 1888. The gun- 
boats are to be 230ft. long by 27ft. beam, to run at 20 knots. I 
hear that the same company has been instructed to put triple 
expansion engines into one of the Clan Line steamers. Messrs.- 
Westray, Copeland, and Co. have also received an order for the 
tripling of a Clan Liner. 

Iron ore is quiet at 9s. 6d. per ton net at mines. 

Coal and coke are in fair consumption. East Coast coke is still 
at 18s, 6d. to 20s. 6d. per ton delivered. 

The shipments for the week from West Coast ports amount to 
23,333 tons, compared with 14,955 tons last year, an increase of 
8378 tons. Up to date 498,279 tons have been shipped, against 
519,431 tons last year, a decrease of 21,152 tons. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE last of the locomotive coal contracts for the year 1891-92, 
in the Midland district, went in on the 27th ult., the Great Eastern 
Railway being the closing company to receive tenders. This com- 
pany consumes 350,000 tons of coal every year. For two years it 
has obtained supplies principally from Derbyshire at prices ranging 
from 9s, to 9s. 3d. per ton. Supplies are now being sought for in 
South Yorkshire, and it is expected that the contracts will be placed 
chiefly in the Sheffield and Barnsley coalfield at 10s. per ton, the 
current quotation for that class of fuel. In 1888-89 the price of loco- 
motive fuel was 6s. The difference of 4s. a ton is estimated to 
mean from £180,000 to £200,000 more to the London and North- 
Western; to the Midland, £160,000; to the Great Western, 
£150,000; and to the North-Eastern, £130,000. To the Great 
Northern, Lancashire, Lancashire and Yorkshire, Hull and 
Barnsley, Cheshire lines, &c., the rise is a serious factor in the 
expenses. But the rate this year is 6d. less per ton than in 1890. 
Steam coal continues to be sent in large quantities to Hull, 
Grimsby and Goole. An increasing tonnage, both by rail and 
river, is going to Hull. Several important foreign contracts are 
being completed from Grimsby. From 10s. to 10s. 3d. per ton is 
being obtained for coal for export to the Baltic ports. To London 
there is a heavy tonnage, both by the Midland and the Great 
Northern. There is no likelihood of any general ‘‘ drop” in prices 
this summer. The pits are working full time in nearly all direc- 
tions, and the demand is equal to the supply. Winter stocking 
will soon commence, and thus all the circumstances are in favour 
of retaining present values. 

. There is no improvement to report in iron. The local call for 
manufactured iron is absclutely unimportant. Uncertainty prevails 
in the trade to an extent which has rarely existed before, and con- 
sumers will not order forward except at an advantage which the 
makers cannot be induced to give. For Bessemer, Siemens, and 
other steels largely used in the production of railway material, a 
fair demand is still reported; but the South American market is 
closed through internal troubles, and orders are not coming in 
from other districts to replace those which are being worked out. 
There is not much doing even in the crucible steel trade. 

The old staple trades of the towns are by no means brisk. For 
the home market there isa good deal doing; foreign demand is 
dull. Tke exception to the home market is London, where 
travellers find tradesmen with their stocks, laid in before the 
season began, very little touched. Two causes are given—the 
troubles in the money market and the influenza. The first caused 
people to be economical; the second prevented social functions, 
with the disuse of cutlery, silver, and other appointments. 

A very pleasing industrial incident occurred here on Tuesday, 
On that day Mr. H. 1. Dixon, J.P., of Stumperlowe Hall, attained 
the jubilee of his partnership in the tirm of James Dixon and Sons, 
silverworkers and platers, &c., Cornish-place, Sheffield. The work- 
people, over seven hundred of them, presented their employer with 
a fine Italian clock, a sterling silver tea and coffee service, and an 
illuminated address. Among the workpeople present were several 
who had been employed by the firm for upwards of half a century ; 
onefor sixty-five years. Workmen aged eighty-five and eighty-three 
and an old dame who had helped to ‘‘ chair” Mr. Dixon round the 
grounds at Page Hall when he came of age, were there. The old 
lady was one of four, but the influenza took the other three. During 
the fifty-years Mr. Dixon has been a partner there has not been a 
strike or a lock-out—not even a serious disagreement—at the 
works, During the recent outbreak of influenza, Mr. Dixon, who 
was from home at the time, forwarded a cheque for £100, accom- 
panied by a letter of sympathy, the money to be used in sending 
those recovering from the malady to the sea-side. All the workers 
were entertained at Stumperlowe Hall on Tuesday, after the 
generous fashion which is characteristic of the old Hallamshire 
houses, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Business in the iron and steel trades becomes less favourable 
every week, and this is resulting in the discharge of numbers of the 
men who have had no lack of employment for the last three years, 
the reduction in the wages of others, and the stoppage almost alto- 
gether of some of the works. Even the coal trade is feeling at last 
the depression that has overspread the manufacturing industries, 
and lessened consumption means lessened production, so that the 
colliers have not such regular work, and efforts are now 
being made in various quarters to adjust their rates of 
remuneration, They and the coalmasters have profited most by 
the recent spell of good trade, for the prices of fuel of all 
kinds and the wages of miners ran up so quickly, that 
the profits of consumers of coal were kept within rather narrow 
bounds. Manufacturers say there is really nothing now to be got 
out of the production of finished iron or steel, and they have not, 
for a score of years, known business so unsatisfactory, the year 
1879 not being excepted. Merchants and brokers, too, also find 
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their occupation almost gone, and of the few inquiries they 
receive scarcely any result in orders, as consumers lack confidence, 
and the course of the warrant market does not tend to bring that 
back, but rather to intensify the depression. A quiet time of the 
year has arrived, and no one looks for any material improvement 
till the autumn; indeed, it is | doubtful whether any- 
thing better will then be experienced. It may fairly be said 
that there are no indications of an early revival, and the 
future of the trade is altogether very doubtful, so much so that no 
one is prepared to buy or sell ahead, and there is a total lack of 
commercial enterprise. A Epes many think the depression has not 
yet reached its worst, and even speculation is for the present 
almost suspended, especially in Scotch warrants, in which it has 
lately been so active. The members of the Glasgow “ring” may 
practically ‘‘shut up shop,” for there is nothing for them to do ; 
they dare not “‘ bear,” because if they did the London syndicate 
would speedily make them pay dearly for their temerity, seeing 
that the “‘ bears” would have to go to the London people to 
purchase the warrants they sold, and the syndicate could com- 
a them to pay whatever price they chose. Not envugh 

tch iron can now be had from the makers to satisfy current 
requirements, and so it cannot be obtained for warrant making. 
The London Syndicate have secured practically the whole of the 
half million tons in Connal’s Scotch warrant stores, and they reall 
regulate the prices of pig iron. There is now next to no face, | 
for Scotch warrants, and there has not been for some time past, 
because the price has been too high compared with Cleveland iron. 
Scotch warrants being till lately 10s. to 16s. 6d. above Cleve- 
land, instead of the usual 5s. Naturally, consumers would 
not buy Scotch when they had so much more to pay for it, 
and have purchased Middlesbrough iron instead. This has un- 
doubtedly told seriously upon Scotch iron, and the efforts of 
holders of it seem at present to be directed to re-creating a market 
for it. After putting down the prices of Scotch very much, the 
move now appears to be to push up the prices of Middlesbrough 
warrants so that the difference between the two may be brought 
to the normal figure, and sales of Scotch iron may ‘again be 
brought about. The difference is now about what is usual, 
but Scotch iron is not going off any better, because it is not No. 3 
Middlesbrough warrants that compete in Scotland with Scotch, it 
is No. 4 foundry and No. 4 forge, and these have not advanced at 
all in sympathy with No. 3, seeing that No. 3 is 3s. 6d. to 4s. a ton 
dearer than grey forge, instead of the usual shilling, and at the 
higher price No. 3 can be much more readily sold than grey forge 
at the lower. One result of this is that Cleveland makers are 
directing their efforts more towards producing No. 3, which costs 
them under ls. more than grey forge, and yet brings them in 
3s. 6d. to 4s. more. A large proportion of the No. 3 sold is still 
required for sending into the public stores. Owing to the specula- 
tion in Middlesbrough warrants last month the stock in Connal’s 
stores increased 14,487 tons, this being much more than in any 
month for several years past. 

Pig iron prices in this district have not altered much during the 
week, sellers asking and securing 41s. per ton for No. 3, g.m.b.; 
but they could only get this price from people who are obliged to 
send the iron into the public stores, 40s. 9d. was taken when 
the delivery was for shipment and was not urgent. At the close of 
last week sellers of Middlesbrough warrants offered them at 41s. 
9d. cash; on Monday 42s. was asked, and 41s. 10d. offered; 
on Tuesday 41s. 9d. was offered, and 41s. 104d. asked; and 
on Wednesday 41s. 9d. was sellers’ figures, buyers offer- 
ing 1d. less. For grey forge 37s. 6d. was quoted, but that 
could seldom be obtained, as the supply is in excess of the 
requirements, which are falling off hosel , and to Scotland are not 
as large as they were. Loval brands of hematite iron can be 
bought at 50s. per ton at works for mixed numbers. Messrs. 
William Whitwell and Co., at the Thornaby Ironworks, South 
Stockton, will by the end of the week have Races out a furnace 
which for some time past has been producing hematite iron, and 
they will at once proceed to reline it. Their other two furnaces 
are producing hematite iron. 

The pig iron produced by the Skinningrove Iron Company, 
whose furnaces are situate near Loftus, in Cleveland, is now 

i as a ‘*G.M.B.” brand, and it is shipping it freely 
from the harbour it has just constructed near the works. 
This harbour has given facilities which enable the company to ship 
to Scotland and the Continent even more cheaply than the 
majority of firms in the Cleveland district. 

e N — Tuesday the quarterly iron market will be held at Middles- 
rough. 

In the present state of the trade it will be rather a matter of 
surprise that when the representatives of the Cleveland ironstone 
miners settle the wages question they claimed a 74 per cent. 
advance. Certainly this does not err on the score of modesty, so 
they su uently reduced their claim to 5 percent. This the 
employers did not see their way to grant, indeed they intimated 
that a reduction was more justified, for the men are now being 
paid as if the average realised rate was 41s. per ton, whereas the 
next ascertainment will probably report it under 40s. The 
employers showed that they could not make contracts on the basis 
now quoted. However, they would be prepared to continue the 
present wages for three months longer, or refer the whole matter 
to arbitration. The men are to give a definite answer next 
Monday which of the alternatives is to be adopted. 

The Cleveland Ironmasters’ statistics for June are not yet 
issued, but the shipment returns are, and they are very dis- 
appointing, the quantity of pig iron exported being only 78,044 
tons — 82,363 tons in May, 1891, and 82,158 tons in June, 
1890. ey are below the average of the month, and the figures 
of the exports to Germany are very poor. The total quantity of 
iron and steel shipped during the month was only 111,466 tons, 
against 126,512 tons in May, 1891, and 125,680 tons in June, 1890, 
there being a great decrease in steel—}4,033 tons against 21,226 
tons in May. 

Wages at the Consett Company’s steel works have been reduced 
24 per cent. for July, August, and September, it having been 
ascertained that the prices of steel realised by that firm during 
March, April, and May had fallen. At Messrs. Bolckow, Vaughan. 
and Co.’s n Steel Works the wages question has been adjusted 
till the end of the year, with the exception of the wages of engi- 
neers, firemen, boiler-minders, and cranemen, who refuse, as usual, 
to abide by the general arrangement. It is agreed that the 
present scale is to continue in force until the end of the year, 
when the new manager takes office. But the ed cent. bonus 
which was given when times were good is to be abolished now that 
the state of trade does not justify it, and the men’s representatives, 
with the exceptions named, consented to that without demur. The 
Enginemen’s, &c., Association fights at every available opportunity 
to gain the official recognition of the employers, who are loath to 
have the men dividing themselves into so many sections. 

Mr. J. M. White, who has for several years been the manager of 
the Darlington Steel and Ironworks, has been appointed general 
manager of the Barrow Hematite Works, in succession to Mr. 
David Evans, who becomes general works’ manager for Messrs. 
Bolckow, Vaughan, and Co. at the end of the year. 

At the mills and forges work is very slack, and it is rumoured 
that owing to the few orders on the books, and their unremunera- 
tive character, some of the establishments will shortly be closed. 
Orders at nearly all places are worked off much more quickly than 
they are replaced, and such is the slackness, that an order given 
out can be commenced within a day of the specifications being 
furnished. Prices continue unchanged, common bars being 
£5 10s.; best bars, £6; iron ship-plates, £5 10s.; steel ship-plates, 
£6; iron angles, £5 5s.; steel angles, £5 15s.; all less 24 per cent. 
discount and f.o.t. Last week a steamer was launched at West 
Hartlepool by Messrs. Irvine and Company, and within twenty- 
four hours the Central Marine Engine Company had 
fitted on board engines of 500 indicated horse - power, 
with boiler, funnel, and all connections, &c., and in 24 days from 
the time of launching, the vessel was ready to receive cargo, the 





engines having been tried in the presence of the surveyors. It is 
claimed that so large a set of sonstineny has never previously been 
= on board in such a short space of time in any port. The 

entral Marine is one of the most important marine engineering 
factories in the North of England. Last half year the Tees shi 
yards launched 70,000 tons, and the Hartlepool builders 46, 
tons, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been quiet, the amount of 
business done being very small, particularly so in Scotch warrants. 
On one or two days scarcely any business took place in this class of 
iron, and operators continue to keep clear of it, except in cases of 
absolute necessity. The business in Cleveland and hematite has 
been on a moderate scale. Prices of Scotch warrants have been 
from 47s, to 47s, 3d., cash; Cleveland, 41s, 9d. to 41s. 104d.; and 
hematite from 51s. 44d. to 51s, 6d. 

The prices of makers’ iron, which show comparatively little 
change, are as follow :—G.m.b., f.o.b. at Glasgow, per ton, Nos. 1 
and 3, 49s.; Govan and Monkland, same as above; Carnbroe, 
Nos. 1 and 3, 49s. 6d.; Clyde, No. 1, 57s.; No. 3, 53s.; Gart- 
sherrie, No. 1, 59s.; No. 3, 6d.; Summerlee, No. 1, 59s.; No. 
8, 55s.; Langloan, No. 1, 61s.; No. 3, 57s. 6d.; Coltness, No. 1, 
6ls.; No. 3, 55s. 6d.; Calder, No. 1, bs Me, & og 
Glengarnock, at Ardrossan, No. 1, 59s. 6d.; No. 3, 52s. 6d.; 
Dalmellington, No. 1, 53s.; No. 3, 52s.; Eglinton, No. 1 51s.; No. 
3, 50s.; Shotts, at Leith, No. 1; 61s.; No. 3, 57s, 6d.; Carron, at 
Grangemouth, No. 1, 62s.; No. 3, 55s. 

Tbe shipments of pig iron from Scotch ports in the 
were in reality 5403 tons; but they are returned officially as 
5235 tons, which compares with tons in the corresponding 
week of last year. Of the total, Italy took §32 tons, Holland 705, 
Canada 525, United States, 412, Australia 280, Germany 195, 
India 160, Belgium 150, other countries 283, the coastwise ship- 
ments having been 1693 tons against 3958 in the same week of last 


t week 


year. 

Since last week three additional furnaces have been put in blast, 
the whole of them on ordinary pig iron. There are now fifty 
furnaces producing ordinary iron, as compared with forty-seven at 
this time last year. It is therefore apparent that considerabl 
large additions will soon be made to stocks, unless the deman: 
for consumption and export should be materially increased. 
Of this there unfortunately seems to be no immediate prospects. 
But the ironmasters are aged to i the output by the 
comparatively good prices which are at present Arne § 

There is no increase in the production of hematite pig iron, and 
this fact goes to show that the demands of the steel-makers, present 
and prospective, are very easily met. The stocks of hematite 
warrants are light, but our steel-makers can readily supply them- 
selves direct from the Scotch ironworks. 

The manufacture. of steel joists and similar structural material, 
which was commenced a few months ago by Messrs. Merry and 
Cuninghame, at Glengarnock, promises to be quite a success. 
The orders coming to hand are quite as much as can be overtaken, 
and the larger proportion of them is from home consumers. It 
will not now be ni for builders, as it has hitherto been, to 
depend upon the Continent for supplies of this material. 

e steel trade generally is quiet, the fresh work offering being 
inconsiderable. Some of the makers are busy getting out sup- 
be that are required before the annual trade holidays, which 





in about a fortnight hence. Prices of steel are a shade easier, 
and, where handy orders are obtainable, it is said they are not in 
all cases closely adhered to. Angles are quoted £5 17s. 6d. to 
£6 ; ship plates, £6 5s. to £6 7s. 6d. ; bars, £6 10s. to £6 15s, ; 
boiler plates, £6 15s. to £7, all less 5per cent. discount for de- 
livery in Glasgow district. 

There is little change to note in the position of the fi iron 
trade. A fair business is being done in bars, and there seems to 
be an impression that an improvement in trade is likely to be expe- 
rienced early in autumn. The prices of finished iron are nomi- 
nally as follows:—Lowest grade of eommon bars, £5 15s.; second 

e, £6 ; highest grade, £6 2s. 6d.; best bars being 10s. per ton 
higher ; sheets, £7 10s.; all subject to the usual 5 per cent. dis- 
count. 

In the course of the past week there were exported from Glasgow 
locomotives worth £8600 ; sewing machines, £17,795; machinery, 
ramen steel goods, £14,895; and general iron manufactures, 

595. 

There is an easier feeling in the coal trade. The shipments are 
good, but supplies of all sorts of coals are heavy, and sellers are 
generally anxious to do business. Prices are a little lower than 
last week in the West of Scotland, the figures, f.o.b. at Glasgow, 
being for main coal 7s. 6d. to 7s. 9d., splint 8s. 6d., ell 9s. to 
9s. 3d., and steam 10s. to 10s, 9d. The coalmasters of Fife have 
reduced prices 3d. per ton, and agreed to allow an additional 
drawback of 3d. on all cargoes for Cronstadt, with the object, it is 
said, of fostering business with that important Russian port. 

During June there were launched from the Clyde shipyards 43 
vessels, with a total tonnage of 42,400, compared with vessels 
of 27,929 tons in the same month of 1890. During the half-year 
the vessels launched number 170, with an aggregate tonnage of 
174,280, against 138 vessels and 176,594 in the same period of last 
year. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE prominent incident in the coal trade this week has been the 
issuing of a notice by the Coalowners’ Association of Monmouth- 
shire and South Wales to terminate the sliding scale agreement on 
the 3lst of December. There isa good deal of t expressed 
that so excellent an arrangement, which has produced so much 
good feeling between coalowners and employed, and led to sixteen 
years of freedom from strikes of any account, should come to an 
end; but it is of vital importance that coalowners should 
protect themselves, and the notice must be regarded as only 
a@ precautionary measure, in the event of the colliers’ appeal 
for payment of small going against the employers. In that 
event a re-arrangement of prices is imperative, and the im- 
pression of those well able to form an cpinion is, that if 
re-arranged, and the price paid for large uced in ratio with 
output of large and small, the collier will be none the better 
off. We are now unmistakeably entering upon easier times as 
regards prices. Best steam is quoted freely at 14s., and at mid- 
week were by no means firm ; second class could be bought freely 
from 12s, 9d., and as for small itis becoming adrugat5s. Swansea 
prices are much the same, only that seconds are selling from 12s. 
At Cardiff house coal is still quieter, and the best is on sale 
from 13s, 3d., through at lls, 6d., and small is at 8s, 3d. 
Patent fuel is in sympathy with a falling coal market, and is 
selling Swansea and Cardiff from 13s, Coke remains dormant at 
18s, furnace and 20s. foundry, and no animation can be looked for 
until there is a revival in the iron and steel trades, These remain 
dull, but the make of steel bar is still tolerably good, though this 
may be ex to lessen daily. In fact, a rumour has been 
circulated that some of the steel works contemplate closing for a 
time, the same as the tin-plate works. This may be the case if tin 
bar—now the staple trade—is not required, but this is taking a 
view that is not justified by the indications on’Change. The whole 
of the steel works are now working upon a 5 per cent. reduction 
and day-by-day arrangement, so any course can be quickly 


adopted. 

Prices rule very low, and yet little trade is obtained. With the 
exception of tin bar, and some colonial rails and sleepers, there is 
not much booked, and home railways are not likely to enter upon 


any but very necessary renewals. I am informed of an examina- 


tion made lately of a steel rail, which, after eighteen years’ hard 





work, showed rg! slight signs of wear, My informant thinks it 
imperative that further outlets for steel should be sought, and 
cites steel boxes as being an important une, Avrated water manu- 
facturers would hail a steel box, fitted, say, with wooden case, and 
boxes for transmission of most articles of commerce would probabl 
answer. At all events, the idea is one worth considering. Pit 
props of steel, as a substitute for pitwood, have also been named, 
with wide base and top. 

Swansea Exchange prices midweek were as follows: Pig, Glasgow 
47s, 3d.; Middlesbrough, 41s. 9d.; Welsh hematite, Boe; Welsh 
bars, Os. to £5 12s, 6d. ; sheet iron, £7 5s, to £7 8s.; steel, 
£8 to £9. Bessemer blooms, £4 15s.; bars, £5 2s, 6d. Siemens 
bars, best, £5 7s, to £5 10s. 

Tin-plate continues to engross a good deal of attention. Prices 
this week are as follows: Cokes, 13s, tu 13s. 3d.; Bessemer, 13s. 3d. 
to 18s, 6d.; Siemens’, 13s, 6d. to 138, 9d. Ternes from 26s., char- 
coal from 17s, Wasters, as a rule, 6d. to ls. less than primes. 
The shipments of tin-plates have now sunk almost to insignificance, 
The total last week was only 4880, boxes, while the quantity 
received from works amounted to 29,210 boxes. Orders for Batoum 
and France are being completed, and some American shipments 
are mage | next week, 

The closing of so many tin-plate works is naturally the subject 
of much discussion, and during the last few days another subject 
has come to the front for discussion and animated correspondence, 
and that is, the probable wages which will be offered at the re-start. 
Will the former ones be continued, or will—as some of the men 
threaten—higher ones be demanded! Anyway, I hope that a great 
industry will be rescued from the paralysis which some contempo- 
raries prophesy. 

Iron ore is but little in demand at 13s. Rubio ore is quoted at 
this figure, and a few consignments are coming in. 

The increase of dock accommodation at Cardiff continues to 
form a leading subject of discussion with the Corporation. They 
have had also the waterworks in their own hand, and offer 6d. per 
hour to navvies, nine hours per diem. 

I have repeatedly noticed cases of quick despatch at Cardiff. 
Now an instance of very creditable work turns up at Newport, 
Mon. The steamer Carthagena, in Alexandria Dock on Friday at 
12 a.m., finished at 5 p.m. on Saturday ; total cargo and bunkers, 
$260.13. The coal was supplied by Watts, Ward, and Co. Bute 
Docks last week showed a total coal export of over 156,000 tons. 
Newport keeps well up, and last week despatched 56,235 tons. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE movement on the general iron market in these parts has, 
during this week, been of a comparatively measured character, 
not showing any marked symptoms of either up or down. Those 
branches which had experienced a turn for the better have in most 
instances been fortunate enough to secure the improvement, while 
in other less favoured lines of the industry no reanimation has 
ap to relieve the dulness hitherto existing. 

ilesian iron trade remains on the whole in much the same 
inanimate condition reported of late, A limitation in the produc- 
tion of pig iron is taken more and more into cunsideration, and 
some b furnaces will most likely be blown out before the 
inning of the new quarter. The employment of the rolling 
ills has not altered since last week. The plate and sheet mills, 
more fortunate than other branches, are reported in most lively 
activity, a amount of orders coming in regularly. The wire 
mills of Gleiwitz have secured some very good orders lately, and 
fairly satisfactory employment is going on in that quarter. 

On the Austro-Hungarian iron market changes of importance 
have not taken place since last report, the generally improved 
tone of the preceding weeks having continued. In the pig iron 
business demand is fairly good, and prices are easily carried, 
There is also a healthy business done on the malleable iron market, 
bars, for instance, showing a rising inclination. Girders, on the 
other hand, are weak ; hoops have not changed, either in price or 
demand. Plates for boiler-making and other p continue 
in good cail. With to foundries and machine-factories, 
satisfactory employment is to be noted. 

The Belgian iron market appears in depressed, the slight 
improvement of the foregoing weeks having Sook only of a tem- 
porary and jal character. Both demand and prices are 
complained of as being anything but satisfactory. The stagnation 
of the Belgian iron market is proved by the figures of export trade 
during the first five months, just ss They show export 
in rails to have decreased by 13,000t., against the same period 
last year ; manufactured iron, 1000t.; steel manufactured good: 
7000 t.; nails, t.; rolling material, 5000t.; machines in rood 
number, 53,000t. French iron industry now shows a decided 
tendency to firmness, which is generally considered as an improve- 
ment per se. Prices are well maintained in the various special 
branches. Rars in small lots for prompt delivery have been paid 
with 175f.; girders ditto with 1908, p.t. 

Professor W. Weber, the great natural philosopher, died at 
Gittingen on the 24th inst., in his eight; -seventh year. 
His name and his fame have been so long established as almost to 
appear to be rising from a former neration, and they have been 
intimately familiar ‘‘like household words” to the savant not 
only, but to the commercial man, and to the pupil ene the 
elementary principles of natural philosophy. Wilhelm Edward 
Weber was born at Wittenberg October 24th, 1804, as the son of 
the learned divine, M. H. Weber. Before even he had finished 
his studies at the University of Halle, he took an interest and 
activity, assisted in the investigations and experiments of his 
brother, the celebrated anatomist, Ernst Heinrich 

The result of these labours was the publication 
of the ‘‘ Willenlebre.” was nominated Professor 
of Natural Philosophy at a comparatively early e, first 
at Halle, then at Gittingen. At the latter ce he 
met and intimately associated with Gauss, To their united 
studies and experiments the present age owes the electro-magnetic 
—— since 1833. Weber was also one of the seven Gittinger 
- essors who protested against the p’ i of the former 

noverian Government, and who were dismissed from office in 
consequence and thrown upon their own resources, Having retired 
into private life, he was then called as Professor of Natural 
Philosophy to Leipzig, but in 1849 returned to Gittingen, where 
he has since lived, quietly and diligently pursuing those paths of 
inquiry and investigation which his genius had marked out for him, 

















AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 28rd, 1891. 
THE monetary situation throughout the States is somewhat 
better than two weeks ago. The surplus reserve has inc to 
about sixteen million dollars in this city. Gold exportations have 
virtually been discontinued. The Western States are better sup- 
plied with money this year than last, the increase in all States being 
about fourteen million dollars, Last week over five million dollars 
was received from the interior, which has had the effect of easing 
up the market. Collections are made with considerable ease. 
Immense crops give a strong undertone of confidence to 
the market. Very little speculation is observable in any 
channels of trade. The volume of business continues at about 
20 per cent. below last year. There are no indications of any 
sudden or general improvement, The iron trade is without an 
special feature. Rail mills, as a rule, are fully employed, an 
selling prices are 30°50 dols. to 31‘00dols. Heavy transactions have 
just beén closéd in Bessemer pig. Heavy transactions are also re- 
ported in steel billets and slabs, The Western Penna. Iron 
market is improving, principally in crude irons. The merchant 
bar mills are in better condition than they have been for a month. 
Steel billets are quoted at 26°00dols., at Pittsburgh ; old rails at 
22°50 dols, Blast furnace coke 1°90 dols, 
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NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 


Avondale Iron Company, Limited, 


This company was registered on the 22nd —_, 
with a capital 2 £50, 000 in 10 and £1 shares, to 
take over the business of the Avondale Iron Com- 
pany, and to carry on trades or businesses of 
galvanisers, annealere, manufacturers of iron, 
steel in sheets, &c. The subscribers are:— 


G. A. Newall, Longreach House, tie, onan 
Somerset, engineer 1 

L. Thomas, Seabourne, Wheatley road, Clifton, 
Bristol, edge tool manufacturer 1 

F. C. Hewlett, Brooklyn Villas, Kingsley- read, 
Cotham, Bristol, clerk.. .. 1 


+= = _Restall, nan Head House, Keynsham, 


E. w. “Hl Halliday’. ‘Bella’ Vista, “Bushy ‘Park, 
Bristol, engineer 

R. Ri att forst House, 

Sou ville, Bristol, accountant, . 

hard, 4 , Cothain- sarees Bristol, ‘chartered 

accountant es e 


The number of directors is not to be i than 
five, nor more than seven, The ing 
director shall be Mr, G, A, Newall, Po a 1 be 
in office for five years, Qualification £500 in 
shares or stock, red office, Ke: 
Somerset. Solicitor, C. R. Hancock, Lucas Hall 
Chambers, Baldwin-street, Bristol. 


1 
‘Greville-road, 

1 

1 





Brinton’s, Limited. 

Registered by Chester and Co., 36, Bedford 
row, with a capital of £150,000 in £10 shares. 
Object, to acquire the undertaking of Jobn Brin- 
ton, Limited, in accordance with an agreement 
made May 12th, between John Brinton, William 
Henderson, H. G. Henderson, J. H. Pearse, 8. J. 
C. Brinton, A. J. Day, and G. N. Preen of the 
one part and H, W. Gethin, on behalf of the com- 
pany, of the other pet and to carry on business 
as manufacturers of, and dealers in, ca —— rugs, 
worsted yarns, and fibrous substances of all kinds. 
The first subscribers are :— 

Shares. 
‘ Brinton, Moir Hall, Stourport bis 
J. H. Pearse, Kidderminster .. .. 
H. G, Henderson, Kidderminster 

G. N. Preene, Kidderminster .. ; ese Se 

H. J. Chaytor, M.A., Kidderminster | 
8. J.C. Brinton, Utrecht Mansions, West. Ken- 


sington 
H. F. Pearse, Franche, Kidderminster | ee 


There shall not be less than three nor more than 
seven directors. The first are J. Brinton (chair- 
man), J. H. Pearse, H. G. Henderson, G. N. 
Preene, and R, Schlensz-Miilheimer. Qualifica- 
tion £1000, Remuneration, £500 per annum, 
divisible. 
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D, Steuart and Company. 


Registered in Scotland, with a capital of 
£100,000 in 10,000 shares of £10 each, Obj ect, 
to adopt and carry out an agreement, dated Oth 
inst., between Duncan Steuart and Co, and Mr. 
Duncan Steuart, the sole partner of that firm, to 
purchase the property, e ects, and business of the 
firm of Duncan Steuart and Co,, as carried on by 
them at London-road Ironworks, Glasgow, and 
elsewhere, as engineers, millwrights, boilermakers 
coppersmiths, founders, and general merchants, 
and to carry on the business of iron and steel 
manufacturers, and manufacturers of machinery 
of every description, with power to purchase or 
lease lands, houses, or manufuctories, buildi 
machinery, or engines, to build or hire shi aed 
barges, and to enter into a ments for s 

rofits or union of interests with other cmmmas 
in similar businesses, The first subscribers are:— 


D. Steuart, engineer, ane Road lronworks, 


London- -road, G 

Ww. ere vengier, 12, ‘Connon street, ‘London, 
1 

A. J. J. Davey, accountant, 86, * Brook- -street, 
1 

Hi. ae engineer, ‘London-road Ironworks, 
a ee 1 
J. Fostee pul ner, Glasgow ‘6 we die) ws 1 
R. Walker, G 94 wan? tae 1 
D. J. Lindsay, > = A “Glasgow ‘ 1 


The number of directors is not to be less than 
two nor more than seven. Qualification, holding 
of nominal value of £2000. The first directors 
are Messrs. Duncan Steuart, William Graham 
Loyd, Arthur Jex Davey, and Hugh Duncan, 
For the first year the remuneration of Mr. Steuart 
is to be £1000, of Mr. Loyd £600, and of Mr. 
Davey £450. 





Fawcett’s Ventilated Fireproof Constructions, 
Limited, 

This company was registered on the 18th inst., 
with a capital of £20,000 in £1 shares, to acquire 
a patent upon the terms of an agreement referred 
to in clause 8 of the articles, and to use, exercise, 
develope, grant licenses in "respect of, or other- 


wise turn to account any such patents. The sub- 
scribers are:— 


Shares, 
*M. Seam, 86, Beaufort-street, Chelsea, -— 


*B. rg Elphicke, 50, Queen Anne's Gate, ‘S.W., 
architect * 


100 
‘J. H. West, 48, * Alexandra-road, Wimbiedon 100 
H. Cheston, 5, Union-court, Old Broad-street, 
E.C., architect... .. a 100 
F a yes 158, Sloane-street, 8.W., builder .! 100 
Baily, 9, Upper George: «street, bib 
accountant A 100 
KE. Vigers, jun., 38, Parliamentstreet, ‘S.W., 
architect .. 100 
Cc. W. Stephenson, “38, ‘Parliament: street, aw 
surveyor .. .. os ee 100 


The number of directors is not to be less than 
three, nor more than seven; the first being 
A. Causton and F, E, Eddis, in addition to the 
subscribers denoted by an asterisk. Qualification 
£200. Remuneration to be fixed at the general 
sun, 8 . J. B. Seatle, 13, Sloane- 

rk . Registered office, 50, Queen Anne’s 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal of 


Patents,” 


Application for Letters Patent. 


*,” When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 
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402, Rorary Printine Macuints, E. C. Kingsnorth, 
ndon, 

10,4038. Supmarine Mining, A. C. Snell, Saltash, 

10,404. Rotary Enoine, W. H. Murch, Southampton. 

10, yo pereiiianie Hanpsi.t Distrisutor, H.T. Wells, 


10,406, ‘Banas Hoopixe Macuivery, J. Johnson — 
D. Morrison, United States ) 
10, ir Pavino for Roapways, J. and A. Duckett, 
ndon. 

10,408. Musica InsTRUMENT, W. Fischer, Glasgow. 

10, 409. Stream Boivers, J. E. Gresty, Manchester. 

10,410. Penno.pers, H. White, gv ene 

10,411. BicycLe FRAMES, C, E. Edmondson, Work- 
ington. 

10.412. Rearinc Younc Birps, G. 8. Hazlehurst, 
Liverpool. 

10,413. ‘Topacco Pipes, C. M. P. H. Triscott, Southsea. 

10,414. Crariryine Liquips, W. Bergitis. "46. Liesen- 
berg, Germany.) 

10,415, TREaTMENT of Sat, A. Collingridge.—(V. Cornet 
and . Jones, France.) 

10,416, Construction of Steamsuips, P, Ferguson and 
W. Y. Fleming, Glasgow. 

—_ a EartH or Base PLATES, &c., R. R. Main, Glas- 


10 


1054) a8, Fo.pine Furniture, T. Sloper, Devizes. 
10, 1419. Coxnzctiso Roeser for Pirges, J. N. Wates, 


ve a Ore Bricks or Biocks, &c., H. Bird, 

ve 

10,421. Takinc- up Motioxs, The Oldham Velvet 
Manufacturing Company, Ld., and B. Marshall, 
Manchester. 

10,422. Marine and other SicNa.uine, R. J. Crowley, 

. Salter, and A. de V. Hunt, London. 
10, 428. Suirs SIGNALLING APPARATUS, J. Silvester, 


10,424. ‘Daconens for ANGLING PurRpPosgs, J. Walker, 
ndon. 
10, oe ccs Rovunpasouts, F. W. Dickinson, 
lu, 426. Grssncoun Dust from Air, E. Fiechter.—(L. 
B. Fiechter, Switzerland. 
10 ose Gases and Sream, R. Wainwright, 
on, 
10, 4 Boots, Suozs, and the Lixe, W. Church, Liver- 
0429. see mn and like Inpicators, W. Morgan, 
 Birm 


10,480. , P. A. Martin, Birmingham. 
10, 431. Sora Bottoms, H. Horwood and D. Bird, Bir- 


mingham. 
10,432 Srove and Lamp Burners, W. H. Parker, Bir- 

mingham. 
10, =  __e, Ba.anceD S.ive Vatve, P. Wright, 


10, ‘4. Mere, P. E. Singer, London. 
10,435. Governino MecuanisM, J. H. Hamilton and A. 
Sandiacre. 


10,436. Fenper Mounts, W. Sanders and G. Payne, 
Birmingham. 
10,437. PaPeR-MAKING Macuines, J. Jardine, [= 
10, 438. Dyemne SILK Faprics, Yarns, &., E. 

man, Nottingham. 


of CoLtar Srups, W. Wykesmith, 
ag ran hy Suave of Two-wHEEL CarRiacEs, R. Whittell, 


os " amnsceme Go._p from Orr, G. Bamberg, 


10,442. Laur Burner Exrinauisuers, H. J. Clarry, 
Liv erpool, 

10,448. CLeanine Sausace Skins, C, L. Taws, North 
Bhiclds. 


10,444. — and Po.isHinG Boots, E. J. Picker- 
ing, M 
10,445. Posrrea Licut Articies, &c., G. Phillips, 
Shrewsbury. 
10,446. ae Corron Wastes, J. and J. Barlow, 
ancheste 
10,447. Dovscx- “aaa Lever, A. B. Crossley.—(J. S. 
mes, 
10,448; Gor Cus Heaps, C. J. Rivett-Carnac, Nagpur, 


10,449. Rxve.orgs for Jars, C. J. Dams.—(K. Faist, 
Belgium.) 

10,450, CenTRirucaL Grain Sirrer, &c., F. Berg, 
on, 

10,451. ELectric Licut Posts, W. Haywood and C. H. 


iver, on. 
10,452. TREATMENT of Pear, E. Rischgitz and the 


Mining and eg mt Trust, Ld., London. 

10,453. CLosets, J. W. _ , London. 

— MaKING TANKS and Boxes of ‘ausma, J. Arm- 
stong, London. 


10,455. IMPROVEMENTS in "ADVERTISING, J. Bennett, 
London. 


10,456. Przzometers, Barometers, &c., H. L. Callen- 
dar, London. 

10,457. Vatve Gear, A.-M. Sykes and C. C. Webber, 

ndon. 

10,458. Rims or Feviors of Bicycies, &c., A. Farey, 
don. 

10,459. Game, F. R. Holt, London. 

10,460. Links, A. Armitage, London. 

10, 461. Securinec Winpow Sasune, T. Nicholson, 
London. 

10,462. Sasu Fasteners, A. Kellar, Lond 

10,468. Curr Livks, A. Griffith "and J. "E. Briggs, 
London. 

10,464. Sasu Fasteners, W. J. Bowen, London. 

10,465. Device for THREADING NEEDLES, H. E. Williams, 
London, 

10 466. Water CLosetT Apparatus, A. Sweetnam and 
J. Winkworth, London. 

10,467. Scissors, W. M. o— London. 

10,468. Spoon - HOLDING ATTACHMENT, 

ndon. 

10,469. WHEELS, W. Foley, London. 

10, 470. Sasu Fastensk, J. Powell, London. 

10,471. Links, C. F. Paton, London. 

10.472. Cisterns for Wasn-outr C.osets, T. Salter, 


E. Corbyn, 


ndon. 
10,473. WasH-outT Cioset Apparatus, T. Salter, 
Lon on, 
10,474. Means for Secunrnc Winpow Sasues, H. C. 
Evans, London. 
10,475. ConverTING CrupE Pxospuates, C. Braconier, 
ndaon. 
10,476. MakKING Bartum Compounps, C, T. Brochocki, 
ndon. 
10,477. Removat of Winpow Sasues, A. Carter, 
Lon on, 
10,478. Apparatus for Surveyinc Lanp, J. D. F. 
4 er, London, 
10,479. Compounp for CLEANSING GoLD, J. Abrahams, 
London, 
10,480. Pors, D. W. Wilson, London. 
: 20th June, 1891. 
10,481, SyNcHRONISING TELEGRAPH INSTRUMENTS, G. A. 


Cassagnes, London. 
10,482. Fiasn Lieut, J, A. Forret and F. D, Todd, 
Ed urgh. 
10,488. ConTRoLLInc Hamorr#acE, Davidson and 
slic, fast. 
10,484. Device for AtracninG Cans, A. W. D. Boeck 
and J. W. ‘ht, London. 


10,485. PREVENTING CATTLE Gorinc, I. Jude and 
H. R. Everitt, Norwich. 





~~ s Lockxine the Wueers of Carts, W. Wright, 
r 


iy. 

10 487. Gas ControLina, J. Clarke, W. Haynes, and F. 
Robinson, Leicester. 

10,488. Bout and Lockxine Box Piate, W. M. Holdom, 
Bu rbiton, 


10,489. Gass Water Gavuce Firtines, J., W., and G. 
Roberts, London 
10, $00. Wasuixo ‘heune, J., W., and G. Roberts, 


London. 
10,491. Biscurr Currine Macuinzs, E. E. Thompson, 
ow. 
10,492. Testinc Sampies of Mitk, &c., J. Laidlaw, 
ow. 
Cosine the Tar Hoes of Casxs, C. Coldicott, 
on, 
10,494, Fastenixc Souitaires, C. W. Kreussler and F. 
. Thomas, London. 
10, —s Dust Proor Lupricators, T. H. B. Hitching, 


10,496. tom Fastener, J. V. Berg, London 

10,497. Brace with Crank and RaTcHEeT aeaue, A. A. 
Tat tersall, Glasgow. 

10,498. BRACKETS, F. H. Ayres and E. Grimsdell, 
London. 

10,499. RecorDInG ARTICULATE Sounps, C. Adams- 

dall, London. 

10,500. RecuLatine the Tension of Warps, R. Wilby, 
Huddersfield. 

10,501. Bir for Puttisc Horses, W. L. Orpwood, 
Oxford. 

10,502. STRINGED Musica [nstRuMENT, J. 8. F. Pizzuti, 


mdon. 

10,503. CrrcuLaR Ris KyirTinc Frame, A. Roscher, 
Manchester. 

10,504. Movipinc of HeticaL Toornep WHEELS, 

Barry, Henry, and Co., .» and R, Jackson, 


we 
10,505. Pire for Smoxina Topacco, F. W. Wilson, 
Manchester. 
~~ ce Camera and Suutrer, E. J. Clifford, 
ublin. 


10,507. Raitway Venicies, A. J. Boult.—(J. N. Buch 
and W. Coenen. Germany.) 
10,508. Orcans, R. Hope-Jones, Liverpool. 
10, 50. Macuines for PRINTING Envevorss, R. Sproule, 
vi 
10,510. Umpre vas, M. E lino, Manchester. 
10,511. Napprinc Macuines, A. Montfort and J. Ewer- 


» London. 

10,512. Fug, Economiser, The Mills Patent Sectional 
Boiler Company and J. Gresty, Manchester. 

7. ag a Gear for Rotary Enornes, A. F. G. 

‘OW. 

10, 314. Stoprerinc Botties, W. Bower and T. W. N. 
Crawfo ion. 

10,515. Kerries, C. Wellin, London. 

10, ee, Compound for CLEANSING, R. J. Jordan, 


London. 
10,517. Fire Escape for Factorigs, &c., J. Hayden, 
London. 


10,518. Learninc the Art of Sxatine, H. B. Chalon, 
London. 

10,519. Cuz Rest, C. H. Harvey, London. 

10, pod Macuine for Cieaninc Boots, J. T. Milne, 

10. = = Sappies for Cycizes, J. Thompson, jun., 

10,522, Meoen, D. G. Lewis, London. 

10,523. Baa, TN. Mapleston, London. 

10,524. Manuracture of InpIA-RUBBER, A. I. Rath, 
Manchester. 

10,525. Makino Terry Fasrics, W. Warrington, 

anchester. 
10,526. Tower, Suir, or Barret Suip, A. Hodge, 


ASZOW. 
10,527. VaLvE Mecuanism of Power Hammers, A. W. 
Wills and J. Evans, London. 

10,528. DEvVULCANISING INDIA-RUBBER, &c., A. F. B. 
mess, London. 

10, pot AUTOMATICALLY WEIGHING Tega, A. W. Southey, 
mdon. 

a er CoIn-OPERATING Macurines, A. Hollinshed, 


London. 
10, pod Sream Boirers, W. Close and C. J. Pepper, 
mdon. 
10,532, Wait Brackets, J. Kay, London. 
10. aga for InFLAMMABLE Liquips, J. Treichler, 
ndo 
10,534. Biscuits, T. E. Marriott, London. 
10,535. Pittow SHam Howper, W. W. Horn.—(F. J. 
Waite and D. McArthur, United States.) 
10,536. Sweerinc Macurng, W. W. Horn.—{J. S. Good- 
now and R, Lichtenstein.) 
10,537. Tire Ticntener, W. W. Horn.—(J. J. Phare 
and § E. Foster, United a 
= — Sream Enoines, R. Haddan.—(J. Konig, Ger- 


ry.) 
10,58 389. i eee A. H. Overman and w. 
wn, Birm’ 
10,540. PassENGER pod Guarp CommuNIcaTION, G. 
Davis, Abingdon. 
mee. CatTcHiIne Fires and other Insects, D. Boyd, 
t 


ast. 
> ee Sueep and Lamas, &c., E. Kelly, 
u ne. 

10,543. ImPREGNATING Fisrous Marteriats, W. R. 
Comings, London. 

10,544. Scissors, G.. Addy, Sheffield. 

10,545. paren, &c., IRE Batts, T. Reynolds, Bir- 

am. 

10,546. Urizisinc Pressure in Cy._inpers, The Man- 
chester Oxygen (Brin’s Patent) Co., Ld., and W. M. 
Jackson, Manchester. 

10,547. Apparatus for Warminc Arr, M. Shillito, 


mdon. 
so ae ExectricaL Wires, W. Sharrow, 


10, 40 "Tikes for Ware.s of Crcies, J. F. Kean, 

10, 1580. Mop Gvanps for VELocIPEDES, R. M. Woodhead, 

— Area Grates and Frames, J. Derbyshire, 
on, 


gton. 
10,552. Boots and Sxogs, F. Slack, Bradford. 
10,553. Microscorss, T. T. Johnson, London. 
10, 554. TRANSFORMERS, 8. Z. de Ferranti, London. 
10, roel MepicinaL CapsuLes, W. Oppenheimer, 
ndon. 
10,556. Decorticatinc TexTILE Materiats, A. M. 
Clark.—(La Société La Ramen, France.) 
10,557. Gear for Prope.tiers, R. McGlasson, London. 
10,558. MouLpinc - Suapine Cakes, &c., E. A. Weir, 
Newcastle- on- 
10,559. KiTCHEN scans, J. Walker, we & 
10,560. Benpino Iron Wire or Bars, A. E. Jenks, 


irmingham. 
10,561. Fires, J. L. Stewart, and J. and B. Overend, 
Bradford. 


oe 


10,562. Conveyors and Exevators, J. 


~ 


wosrs. Maxine Cast Curtine Toots, C. J. L. Lefiier, 

effield. 

10,574. Apparatus for INHALING, 
London. 

10,575. Enxoine, R. Wilcox, London 

10,576. — of Corton Corps, J. H. Open- 
shaw, Bur: 

10, poad " Wisbow or Sasa Fastener, G. A. Farini, 


10,578. 
G 


A. Wassmuth, 


, for Curtixne Sucar, W. Richmond, 


‘ow. 

10,579. Postar Letrer-soxes, A. J. Hewett, St. 
Leonard’s-on- Sea. 

10,580. Lockxine Apparatus for Bicyciss, J. Jackson, 
Birmingham. 

10,581. VenTiLatine Hats, E. J. Sharp, eg Fe 

10,582. Sueer Meta Vessets, T. F. Braim 

10,583. MeTaLiic Writinc Pen, C. W. dg ion 
staple. 

10,584. Pneumatic Tires, R. Mansell-Jones, Brighton. 

10585. Urizisine the Heat of Enoines, J. H. Parkin- 
son, Lancashire. 

10,586, Piston Resistance Brake, C. J. Fox, Liver- 


pool. 

10 587. Coatinc Meta Sxeets, Davies Brothers ard 
Co. and M. Bayliss, London. 

10,588. Bencu Hooks, G. Halls, London. 

10,589. Comn-rREED DeLivery Apparatus, J. H. 
Boeken, London. 

10 590. Hanp-patine Stamps, H. T. Pritchard, London. 

10,591. Cast Iron SectionaL Borvers, O. Lindemann, 
London. 

10,592, Fish Frvers, E. J. Austin, London. 

10,593. Expiosive, &c., Prosectites, E. Davies, 

London. 

10,594. Sprinc Supports, L. P. Halliday, London. 

10,595. Corrins, L. O. Mueller and L. Stader, London. 

10,596. TREATMENT of Size, B. and W. J. Cannon, 
London. 

10,597. Pe “ACTUATED Macuines, H. Y. Dickinson 
A. G. MacCulloch, London. 

10,598. Corn- “ACTUATED Boot CLEANING Macuine, H. 
Y. Dickinson and A. G. MacCulloch, London. 

10,599. Apparatus for Atomisinc Liquips, F. F. 
Bourdil, London. 

10,600. Fasteninc for Gioves, W. 8. Barwick, London. 

10,601. Manuracture of WHEATEN FLovur, J. Amos, 
London. 

10,602. SasH Fasteners, E. Culver, London. 

10,603. Soprraires, J. Thornelow, London. 

10,604. Sasm Fasteners, W. Ford, London. 

10,305. SLEEvE Links, F. W. Jones, London. 

10,606. ComBineD Mrixinc, &c., Macuings, F, West- 
meyer, London. 

10,607. Musica InstRUMENT, W. Buschek, London. 

10,608. Securinc UMBRELLA Runners, W. J. Dixon 
and F. A. Ellis, London. 

10,609. ComBrneD Matcu-pox, &c., 
London. 

10,610. O11 Lamps, T. Reed, London. 

10,611. PLaten Printinc Macurnes, H. Rowbottom, 
London. 

10,612. TRANSFORMER, Siemens Brothers and Co., Ld. 
—(Siemens and Halske, Germany.) 

10,613. Grow Lamp, Siemens a and Co , Ld.— 
(Siemens and Halske, Germany.) 

10,614. Stonz Divipine, &c., Macuine, P. K. Rohr, 


P. 


A. Douglass, 


mdon. 
10,615. Stone Dressing MACHINE, K. Rohr, 


ndaon, 
10,6135. Steam ConpEeNnsinG Apparatus, E. Theisen, 


mdon. 
— Propucinc Hyprocuioric Acip, W. Wolters, 


ndon. 
10,618. Rivets, J. Y. Johnson.—(H. S. Reynolds, United 
State 


8 

10,519. Dve Srurrs, J. Y. Johnson.—{The Badische 
Anilin and Soda Fabrik, Germany.) 

10,620. Distriputinc Macuine, J. H. Kerridge and 
C. E. and A. Lane, London. 

10,621. Removine CaTTLe on Suirs, J. G. Sims, Liver- 


pool 
10,622. BuckLe for Harnessinc Purposes, G. Morand, 
London. 
10,623. Drawinc THREAD, M. Mouradian and R. Clegg, 
Manchester. 
10,624. PLantnc and SawinG Macune, D. B. Morison, 
mdon. 
10,625. Borers, J. Galt, London. 
10,626. TREaTING Gas and Vapour, A. C. Southwell, 
mdon. 
10,627. Game, C. Spear, London. 
10, — MEASURING APPARATUS, E. G. Fromage, 
ndon. 
10,629. Conpensinc Acip, E. Edwards.—(9. Gutmann 
and L. Rohrman, Germany.) 
10,630. Maxine Potassium CaRbOnaTE, A. Dupré.— 
(F. Dupré, Germany.) 
10,631. Rotary Knitrinc Macuings, C. H. Aldridge, 


London 


10,632. STAMPING, &c., Soap, A. F. and A. G. Beyer, 
London. 


28rd June, 1891. 
10, i. Looms, A. G. Brookes.(W. F. Draper, United 
tates 


10, Ost. Looms, A. G. Brookes.—(W. F. Draper, United 
States. 
10,635. A ae A. G. Brookes.{W. F. Draper, United 
States.) 
10,636. ELectric TeLeGRaPH Printinc, M. A. Wier, 
m-on-Thames. 
“=. Warer-cLosets, R. Brown and Son and R, 


rown, Ww. 

—. Huss for VeLocipepe WHEELS, A. J. Powell, 
mdon. 

10,639. Firinc Guns, R. Scott, Newcastle-on-Tyne 

10,640. Fasric and CarpsoarRD SHowcarp, 8. 


, Leeds. 

10,641. Covruines, J. G. Hallas, London. 

10,€42. Botriz, H. O. Flodin, London. 

10, 643. CLoTH, ‘Sir E. Armitage and Sons, Ld., and P. 
Dunkerley, Manchester. 

10,644. CompounD for Sizinc Yarn, &c., R. Ingham, 
London. 

10,645. Prorecrine Pencit Ponts, H. H. Bowman, 

alifax. 
10,646. Fastenincs for Doors, &c., J. Gregory, Man- 


chester. 
C. L. Redfield, 


10,647. 
London. 

10,648. Sash Batance, W. E. Gedge.—({The Marshall 
Improved Window Furniture Co., United States.) 

10,649. Rivettinc Macuines, J. Y. Johnson.—(W. 
Sellers, United States.) 

10,650. AvuToMATICALLY RecuLatinc the Tension of 
Warps, R. Wilby, Marsh. 

10, ot GovERNORS for ComprEssep Gases, G. Glydon, 


H. 


Die Curtinc MACHINES, 





ndon, 
10,563. Treatment of Sewace, A. Hossack and H. C. 
Bull, London. 


22nd June, 1891. 
10,564. Guiet for SappLe Trees, T. L. Woollatt, Bir- 
mingham. 
10,565. Steam GENERATOR FLUE, G. — Barnsley. 
10, 566. Protector for Loom Firtines, T. Nuttall, 
Ramsbottom. 
10,567. Packines, H. G. Small, Manchester. 
10,568, Pr PROPELLING SAFETY Bicy cies, E. Snell, Not- 


gha 
— Fann Appuiance, A. and J. Womersley, 
ax. 
10,570. Printine Raitway Tickers, T. J. Edmondson, 


anc r. 
10,571; Carn for FuneraL Purposrs, T. Fowden and 
The Ashton, Stal ae Hyde, and District Car- 
ton-under-Lyne 
10,572. CLIPPING Macaig, P. Ash rry and W. Barnes, 
Sheffield. 





10, ae RaILway Brakes, H. E. Williams, Chip- 


10,653. Pi Piston Vatves for Tanpem Enornes, F. Tosi, 

ndon, 

10,654. Crank Suart Governor, F. Tosi, London, 

10,655. Apparatus for Sawinc Strong, G. F. Clark, 
Manchester. 

10,656. Fumication, J. C. Buckwell, Brighton. 

10,657. Buckets, R. Rhodes, Birmingham. 

10,658. Sour LeatHER Buttons, T. F. and A. L. Nott- 

ch, London. 

10,659. CooLinc Brewers’ Wort, H. Wilson, Bristol. 

10,660. FEEDING FUEL BELOw the Fire in Grates, &c., 
D. Provand, Lanarkshire. 

10,661. KILys, W. W. Pilkington, Liverpool. 

10, $62. Lirrers for PhotoarapPuic Piates, L. Hughes, 
Liverpool. 

10,663. Pin Fasteninc or Catcu, T. H. Casey, 
Portsea. 

10,664. INsuLATION of ELectRicaL Conpuctors, H. T. 
Harris, London. 

10 665. PHotocraPHic FoLpinc Piate Drarners, W. 
Tylar, Birmingham. 
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10,666. Sreerinc Peranxsuiators, R. Bowker, Bir- 
mingham. 
10,657. Automatic Propuction of Oxycen, F. Fanta, 


London. 

10,668. Tone-propucinc Apparatus, E. Guerre and 
H. Martin, London. 

10,669. Jacguarp Looms, R. Britton, Liverpool. 

10,670. ArTicLe of Furnitures, 8. 8. Parry, Liverpool. 

10,671. Burrows, E. Berman and Co., London. 

10,672. AspHa.re Pavine, C. E. W. Young, London. 

10,673. Boots and Suozs, W. Wills and G. W. Beattie, 
jun., Northampton. 

10,674. Wrenou for Pires and Rops, D. Provand, Lan- 
arkshire. 

10,675. PLusn, &c , H. Miillers and A. Spindler, Man- 
chester. 

10,676. SHaprinc Mepiums, F. Lehmann and W. Jones, 
Manchester. 

10,677. Trp Cats, I. Trolley, Grantham. 

10,678. Treatment of Corton, E. and G. E. Sutcliffe, 
Manchester. 

10,679. Seatinc Lock for Hampers, &c., D. Savory, 


ing. 

10,680. Wixpow Fasteninc Appuiances, T. Smith, 
London. 

10,681. VeRmMirucrE, R. W. Barker.—{J/. 
United States ) 
10,682. FrEepers, 
United States ) 
10,683. Cnoprinc Kyire, A L. Hutchinson and R. E. 

Farris, London. 

10.684. Books, J. D. Meto, London. 

10,685. Partour Game, 8. P. Clarke, London. 

10,686. Carvinc Forks, J. G. Smeaton, London. 

10,687. Prixtinc Macaiyes, T. Coulthard, London. 

10.688. Macatne for Sewine, &c., A. V. Deshayes, 
London. 

10,689. Razor Srrops, A. M. Lawrence, London. 

10 690 Rarcroap Switcues, C. A. Day.—(A. C. Dailey, 
W. J. Butterworth, and J. L. Dailey, United States.) 
10,691. Composition applicable to LEaTHER Straps, P. 

Boydell, London. 

10,692. ComBineD Biinp Ro ier, &c., J. A. Walker, 

mdon. 

10,698. Automatic Expansion Gear, 8. C. Harris, 

mdon. 

10 694. Maxine Cicaretres, H. H. 
Ludington Company, Uiited States.) 

10,695. Heatrisc Metat Bars by Ecvecrricirty, E. E. 
Angell, London. 

10,696. Srparatinc Iron from Paper, H,H. Lake.— 
(B. D. Rising and C. H. Atkins, United States.) 

10 697. Prorectinc Evecrric GENERATORS, H. H. 
Lake.—(The Thomson-Houston International Electric 
Company, United States.) 

10,698. Rartway Spikes, E. E. Angell and 8. Porter, 
London. 

10,699. SHovet, R. Evans, London. 

10,700. Hotper, &c., for Manre. Boarps, R. Evans, 
Lond 

10,701. 


McCrossie, 
R. W. Barker.—(Z. J. Sicoboda, 


Lake. — (The 


on. 
Fiap Trap fur Drains and Sewers, J. Smith, 


London. 
10,702. GLope for Om or Gas Lamps, J. E. Thrower, 
London. 
10,708. Arms of TeLeGraPH Po.es, H. C. Jobson, 
mdon. 
10,7¢4. Evecrric Directinc Apparatus, A. Douglass, 
London. 
10,705. Bicycies, F. H. 8. Moynahan, London. 
10,706. Guns, J. J. Langley, London. 
10,707. Wrencues, O. Imray.—(C. F. Donahue, United 
States.) 
10,708. Curss, J. A. Bostwick, London. 
10,709. Cicaretres, F. T. Rushton and C. Hindle, 
ndon. 
10,710. CoLLapsipLe Matit-cart, A. 8. and J Muir, 


‘ow. 

10,711. Swans for Liquip Buiackinc, G. 8. Wolff, 
mdon. 

10,712. Ripinc or Driving Harness, J. Webb, 


London. 

10,713. Vatve Gear for Steam Enorves, F. H. Ball, 
London. 

10,714. Forminc and Hoorixc Barres, J. Pleukharp, 
London. 

10,715. Crozinc and CHAMFERING Macuines, J. 
Pleukharp, London. 

10,716. Automatic Guns, J. 8. Wallace, London. 

10,717. Currmsc Screw-THREADS, H. H. Lake.—(F. C. 
Thurmer, Denmark.) 

10,718. Sasa Fasteners, W. G. Ley, London. 

10,719. Sasa Fasteners, W. G. Knight, London. 

10,720. NEEDLes, J. M. Duncan, London. 

10,721. Sasu Fasteners, W. Downs, London. 

10,722. Seasoninc Timper, W. T. Ramsden, London. 

10,723. Nutr Locks, D. C. Terry and W. Teeple, 


mdon. 
10,724. Horper for Bep CiotHes, C. A. Angell, 
mdon. 

10,725. Conpensers for Marine Encines, P. Decker, 
London. 

10,726. Covupiincs for 
Bentley, London. 

10,727. VeLocipepes, J. Barwell, London. 

10,728. Meta Fisre, A. Torkington, London. 


Rattway VeEuicies, W. 
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10,729. Dynamo or E.Lectro-motor Rixc ARMATORE 
Construction, G. B. Liickhoff and E. H. Hunger- 
biihler, London. 


10,730. Seatinc Metatitic Wires, H. B. Baker, 
London. 
10,731. Reoisterinc Macurse, H. Weatherill, Man- 


chester. 

10,732. RounpDaBouts or MERRY-GO-ROUNDS, T. Walker, 
Tewkesbury. 

10,733. VenTILATED Hats or Caps, &c., J. T. Hudson, 
London. 

10,734. Boots and Suogs, A. White, Custom Scrubbs, 
near Stroud. 

—. Terra Cotta Piant Boxes, J. W. Green, 

mdaon. 

10,736. Friction Ciutcues, J. Smethurst and J. Wood, 
Manchester. 

10,737. Ticket Printinc Macuines, J. M. Black, 
London. 

10,738. Incorporatinc Supstances, C. H. Hafibold, 
Stockton-on-Tees. 

10,729. Tosacco Pirg, E Spinner, Portsmouth. 

10,740. Smuscte L'rr SHarr Macuine, T. Halliday, 
Manchester. 

10,741. SHuttte Guarp for Looms, &c., E. Fielden, 
Manchester. 

10,742. Appareiy for CaLminc Waves, B. B. B. D'Ales- 
sandro, Paris. 

10,743. Frame PLaTes 
Sheffield. 

10,744. Recutatixc Suppiy of O11, to Lamps, H., W., 
and I. Darby, London. 

10,745. VARIABLE Banp Pu.iey, T. Wilson, Man- 


for Wacons, &c., T. White, 


chester. 

10,746. Hair Apsustixc Bopkix, R. C. Huime, 
Warrington. 

10,747. Nitratinc Cotton, J. Selwig and B. Lange, 
Germany. 


10,748. Courtine Enps of Broom Hanpies, J. F. 
Millard, London. 
10,749. Makinc Fiexinte Suarrs, J. W. Newall, 


London. 

10,750. Cuirrmxc Harr or Woot, J. W. Newall, 
London. 

10,751. ADVERTISING, J. Armstrong, London. 

10,752. Recenerative Gas Furnace, G. Grondal, 
London. 

10,753. Pattern Book, H. Goebel, London. 

=o Harmonic Cora and Be ts, R. E. Eades, 

mdon. 

10,755. PNeumatic CusHion or Sappie, R. Muschamp, 
London. 

10,756. Topacco Pires, T. Dunker, Birmingham. 

10,757. Towacco Pires, T. Dunker, Birmingham. 

10,758. Fasteners, A. and L. Myers and E. Hunt, 
Birmingham, 





30,759. Distrisvtinc Vapours into Rooms, H. Ellis, 


10,760. Poto Bauxs, T. Ritchie, Straffan. 

10,761. Luymnes for Bessemer Converters, C. W. 
Bildt and G. and E Ashworth, Manchester. 

10,762. Catt Boxes, G. T. Cashmore, Birmingham. 

10,763. Brace Buckues, P. A. Martin, Birmingham. 

10,764. CurLinG Pins, G. Breyer, London. 

10,765. Pumps, H. Bowman and J. H. 
London. 

10,766. Perroratinc Macutnes, &c., T. C. C. Sloane, 
a > 

10,767. Tires for Use in Concrete WALLs, J. Dent, 

mdon. 

10,768. Hats, T. Webster, London. 

10,769. Cocks, J. Dewrarnce and G. H. Wall, London. 

10,770. O1ine Axues, A. M. Linney, Bedworth. 

10,771. Preventine Borter Corrosion, W. J. Tranter 
and 8. Hale, Birmingham. 

10,772. Foor Brake for Bicycies, &c., H. Thomas, 


Vickers, 


ay nen 

10,773. Conrrotutinc Ratmway Sicnats, W. E. 
on, Derby. 

10,774. Sasm Fasreners, T. W. Bailey, London. 

10,775. Fryrsc Macurng, E. Green, Barrow-in-Furness. 

10,776. GrometricaL Puzzie, L. Lowenthal, Bristol. 

10,777. Lapres’ Jackets and Coats, D. F. Cocks, 


ndon. 

10,778. Locktsc Rattway Sienaxs, J. A. F, Aspinall 
and H. A Hoy, London. 

10,779. OrrHoptics, F. Elkington, London. 

10,780. Rotter Lirrer for Printing Macaines, W. 
Johnson, London. 

10,781. FLancrnc Macuuinyes, H. J. Allison.—{ W. Clark, 
United States.) 

10782. AppaRatrs fur Maxine Ca.tcuLations, J. 

wyer, London. 

10,783. Puriryine or Sortine Grits, C. Haggenmacher, 
London. 

10,784. Wueets for Bicycies, &c, G. Barker, Bir- 
mingham. 

10,785. Transmission of Power, 
Miniszerski, Poland.) 

10,786. Auromatic ExtinauisHers for Oi. Lamps, J. 
Stark, London. 

10,787. LxsuLatine Evecrric Conpuctinc Wires, Xc , 
G. A. Cannot, London. 

10,788. Matca, &c, Howpers, E. 
Senners, London. 

10,789. Doc Carts, W. Stewart, Glasgow. 

10,790. Pumps, D. McKellar, Glasgow. 

10,791. Secorinc Rupser Tires to Cycle WHEELS, 
A. K. Leitch, Glasgow. 

10,792. BuTTon-HoLe, &c., Macuunes, V. Witte and 
8S. B. Cochrane, London. 

10,793. Traction of Venictes, H. H. Lake.—(M. M. 
Buir, France.) 


G. Shenton.—(/. 


Drews and R. 


25th June, 1891. 
10,794. SHow Mepats, G Lawson, King’s Lynn. 
10,795. Nicotine ABSORBER for Pires, J. Hartill, 
Dudley. 
10,796. Fisn-pLates, C. L. Jackson and D. Hopsburgh, 


mdon. 

10 797. Fiyers used in Spriynino Macuints, D. Moseley, 
Manchester. 

10,798. Suutrers for Cameras, J. Kershaw, Man- 
chester. 

10,799. AnimaL Trap, G. W. Herbert, Birmingham. 

10,800 Securrnc Wueets to Toy Venicies, G. W. 
Herbert, Birmingham. 

10,801. Gancway Bat Ro.iers, T. Foster and D. 
Moss, Hull. 

10,802. Fair Leap for Trawiinc Gear, J. Laing, 
Aberdeen. 

10 803. Fixixc Tikes to Bicycle WHEELS, R. W. Edlin, 
Dublin. 

10,804. Printinc Macutnes, C. Butterfield, Notting- 
am. 

10,805. TooL-HoLpER for SLortinc Macuines, T. R. 
Wollaston. Manchester. 

10,806. Tires for VeLocirepgs, J. D. de Benjumea, 


on. 

10,807. Hot-waTer Pipes, J. B. Russell and J. F. 1 
Bradley, London. 

10,808. Arrixinc Lasets to Bott es, J. G. Smeaton, 
London. 

10,809. Dress Prorectrors, F. Evans, Manchester. 

—— Fiusuine Sypsons, M. J. Adams, 
York. 

10.811. CLeaninc Tux and Terne Pvartes, EF. A. Bath, 
London. 

10,812. Forminc Warps for Looms, J. H. Stott and T. 
Crabtree, London. 

10,818 Propucixc CorrucaTep Wire, C. Scholl, 
London. 

10,814. CaLcULATING Apparatus, T. R. Glover, London. 

10,815. DiscnarcE, &c., Nozzies of Taps, J. McPhail, 
Liverpool. 

10,816. Detacninc Hook for, Boats, A. B. Hagberg, 
West Hartlepool. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


447,734. Evectric Moror, E. B. Meyrovwitz, Ridge- 
Jield, N.J., and F. Buchhop, New York, N.Y.—Filed 
May 24th, 1890. 

Claim.—{1) A spherical electric motor comprising an 
equatorial frame plate with the binding posts attached 
to its periphery, field magnets supported by said 
plate within its perimeter, an armature rotating 
between the poles of said magnets, a pair of hemi- 
spherical or nearly hemispherical casing parts adjoin- 
ing said frame plate on its respective sides, a motion- 
transmitting spindle which protrudes from within the 
casing, and suitable electrical connections and acces- 
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sories, substantially as hereinbefore specified. (2) In 
a spherical electric motor, an equatorial frame plate 
having binding posts attached, with interposed 
insulators to its periphery, in combination with a pair 
of field magnets having cores attached to said plate 
within its perimeter and magnetically connected 
thereby, an armature rotating between the poles of 
said magnets, a motion-transmitting spindle, and 
suitable electrical ti and ries, sub- 








stantially as hereinbefore specified. (3) In a spherical 
electric motor, an equatorial frame plate having a 
suitable opening therein, in combination with a pair 
of field magnets having cores attached to said plate 
on its respective sides at diametrically opposite points 
and curved in one and the same circular line, a central 
armature rotating between the poles of said magnets, 
a motion-transmitting spindle, and suitable electrical 
connections and accessories, substantially as herein- 
before specified. (4) In a spherical electric motor, the 
combination, with an equatorial frame plate having a 
suitable opening therein, of a central rotary armature, 
an armature spindle in the plane of the frame plate, 
curved field magnets attached to said plate and sur- 
rounding or partly surrounding said armature, a com- 
mutator carried by the armature spindle, insulated 
brushes carried by said plate, and suitable electrical 
connections, substantially as hereinbefore specified. 
(5) In a spherical electric motor, the combination, 
with an equatorial frame plate, of insulated binding 
posts attached to its periphery, field magnets 
attached to its respective sides and magovetically 
connected parang a central rotary armature, an 
armature spindle in the plane of the plate, a commu- 
tator carried by the armature spindle, insulated 
brushes attached to the respective sides of the plate, 
and insulated wires connecting the positive bindin 
post with the coils of the field magnets in series, sai 
coils with one of the brushes and the other brush with 
the negative binding post, substantially as herein- 
before specified. (6) In a spherical electric motor, an 
equatorial frame plate having a suitable central open- 
ing and divided diametrically, in combination with a 
pair of field magnets, the cores of which have heels 
whereby the magnets are attached to the respective 
sides of the plate and the parts of the plate are united, 
an armature rotating within said opening, a motion- 
transmitting spindle, and suitable electrical connec- 
tions and accessories, substantially as hereinbefore 
specified. 

447,340. Srurrinc-nox ror Steam Hammers, 7. H. 
Mirkil, jun., Philadelphia, Pa.—Filed November 
27th, 1888. 

Claim.—(1) In a steam hammer, the combination of 

a stufting-box gland, a space formed in the cylinder 

head and perforated with elongated holes or slots to 

admit the heads of T-headed bolts, bolts secured by 
their heads in the space and passing through the 
flange of the gland, and bearings formed in the heavy 
castings of the tool for the outer surface of the gland, 
all substantially as and for the purpose specified. 
(2) In a steam hammer, the combination of a stuffing- 
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box gland, a = formed in the cylinder head and 
perforated with elongated holes or slots to admit the 
eads of bolts, the T-headed bolts secured by their 
heads in the space and passing through the flange of 
the gland, and an annular flange formed integral with 
and extending beyond the piston head and having 
bearings formed in it for the edges of the flange of the 
gland, all substantially as and for the purpose specified. 


447,386. Excentric, 4. Vuillier, Brooklyn, N.Y.— 
Filed November 29th, 1890. 

Claim.—(1) The combination, with the rotary shaft 
having an excentric pin or lug, of a sleeve provided 
with an excentrically-located bore, said sleeve and pin 
or lug being provided with corresponding cogs and 
sockets, substantially as described. (2) The combina- 
tion, with a shaft having an excentric lug or pin 
rotating with the shaft and provided with cogs and 
sockets, of a sleeve having an excentrically-located 
bore adapted to receive the excentric lug, and being 
provided with cogs and sock ets to engage the cogs and 
sockets of the lug, whereby the sleeve can be adjusted 
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and its degree of excentricity changed at will, sub- 
stantially as described. (3) The herein-described 
excentric, consisting of the excentric pin carried by a 
shaft and the sleeve on said pin provided with an 
excentric bore, said sleeve being capable of adjust- 
ment on the pin to vary the degree of excentricity, 
said pin and sleeve being provided with means, sub- 
stantially as described, for relatively holding or locking 
said parts together in the desired position against 
separate rotation, as set forth. 

447,396. Surrace Conperser, C. C. Worthington, 

Irvington, N. Y.—Filed, June 24th, 1890. 

Claim —{1) A surface condenser having an adjust- 
able condensing surface, substantially as descnbed. 
(2) The combination, with the main of a pumping 
engine, of a surface condenser through which the 
water of the main passes, the steam exhaust entering 
said condenser, a discharge pipe for connection to the 
air pump and hot well, aud means for adjusting the 
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condensing surface of the condenser, substantially as de- 
scribed. (3) The combination, with the main ofa pump- 
ing engine, of a surface condenser through which the 
water of the main pass«s, the steam exhaust entering 
said condenser, a discharge pipe for connection to the 
air pump, and means for adjusting the level of the 
discharge port, substantially as described. 


447,451. Macuine ror Formino Giass Borr.es, 
T. B. Howe, Scranton, Pa.— Filed May 14th, 1890. 

Claim.—In a bottle forming machine, the combina- 
tion, with the vertically-movable tubular plunger 
connected to an air supply adapted to enter the mould, 
and the lever for 0} meg the same, of the separable 
mould composed of the halves hinged together at the 
bottom, one half connected to the frame and the other 
carrying the mould bottom and connected to an opera- 
ting lever, whereby the mould can be opened and the 
bottle resting on one half turning to one side by a single 
operation, substantially as described. Ina bottle form- 
ing hine, the bination, with the separate mould 
composed of two sections hinged ther at the 
bottom and a hand lever pivotted to the frame and 
one of the mould sections for opening the latter, of the 
the vertically movable plunger operating in bearings 








above the mould, the hand lever pivotted thereto, and 
a link connecting said lever and the frame, the air- 
pressure supply pipe communicating with the plunger 
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and the foot lever for elevating the piston bottom, 
substantially as described. 


447,925, Saarr Courtine, W. B. Turner, Schenectady, 
'N. ¥.—Filed September 20th, 1890. 

Claim.—(1) In a shaft coupling, the combination of 
a casing inclosing the shaft to be coupled, a bearing 
rigid with said casing, a bearing movable transversely 
to said casing and shafts, a pair of levers fulcrumed on 
the casing and engaging the movable bearing by cam 
surfaces, and operating connections between the levers 
inside the lines of engagement of their cam surfaces 
with the movable bearing, substantially as described. 
(2) The combination, with the shafts C D, rigid bear- 











ing B, caps E F, and casing A, of the levers G, ful- 
crumed upon the casing and having cams g engaging 
the caps K F, and operating connections between the 
levers, substantially as described. (3) The combina- 
tion, with the shafts C D, rigid bearing B, caps E F, 
and casing A, of the levers G, fulcrumed upon the 
casing and having cams yg engaging the caps E F, 
inclined seats a upon said caps for receiving said cams, 
and operating connections between the levers, sub- 
stantially as described. 
448,121, Rotary Enoine, W. Carter and L. Carter, 
Spokane Falls, Wash.—Filed June 26th, 1890 
Claim.—(1) A rotary engine consisting essentially of 
a shaft fixed in suitable supports, having a central 
crank portion and having central bores extending 
from each end and opening through ite sides of 
the crank portion, a separable case mounted loosely 
upon the shaft, a transversely divided cylinder bolted 
together at its inner ends and there mounted loosely 
upon the crank portion of the shaft, pistons movable 
in opposite ends of the cylinder and connected by a 
frame, as shown, and a transverse shaft mounted in 
the case and connected with one end cf the piston 
frame, substantially as described. (2) A rotary engine 











consisting essentially of a shaft mounted in suitable 
supports, having a central crank portion having discs 
formed at each end of the crank portion, as shown, 
and having central bores extending from each end of 
the shaft and opening through opposite portions of the 
crank, a longitudinally separable case mounted loosely 
upon the shaft and having a flattened outer surface, as 
shown, a compound cylinder mounted upon the crank 
portion of the shaft, so as to extend frcm opposite 
sides of the same, pistons movable in the cylinder ends 
and connected by a suitable frame, and a shaft mounted 
in the case and connected with the piston frame, sub- 
stantially as described. 


448,126. Five Hore Currer, W. XR. Craig, Shelby, 
Ala,—Filed September 6th, 1890. 

Claim.—(1) The herein-described flue hole cutter, 
consisting in the combination of the mandril, the 
circular cutter head provided with teeth, and the 
wedge for connecting the mandril firmly to the cutter 
head, so that the device — be «employed for cutting 
holes in metal, substantially as described. (2) In a 
flue hole cutter, the combination of the cylindrical 
cutter head A, having the teeth C, and the mandril B, 
passing through said cutter head, the point of the 
mandril extention through the head and forming a 
centre guide for the cutting teeth, and the wedge 
passing through a slot in the mandril and the head 
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and connecting them together, substantially as de- 
scribed. (8) In a flue hole cutter, the cylindrical 
cutter head A, provided with a series of three or more 

C, said teeth having a point c?, a straight edge 
c3, and a curved edge c', which latter edge runs froin 
the point ¢? to the opening c, substantially as de- 
scribed. (4) In a flue hole cutter, the combination of 
the cutter head A, having the cylindrical bore A} and 
the teeth C, having points c?, straight edge c’, and 
curved edge c'!, and the mandril B, having shoulder ) 
and end B’, and the wedge D, passing through a slot 
in the mandril and the cutter head, and provided with 
a flange d, substantially as described. 
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MACHINERY OF pee apenas STEAMSHIP 
COT. 


THE propelling machinery of the Scot consists of two 
sets of triple-expansion surface-condensing engines, sup- 

lied with steam at a pressure of 1701b. per square inch 
8 six double-ended tubular boilers, each having six 
furnaces, there being thus thirty-six furnaces in all. Our 
illustrations show plan, side, and end view of one 
of the sets of engines. The high-pressure cylinder 
is at the fore end of engine-room, and the three 
cylinders have diameters of 34}in., 57}in., and 92in. 
respectively; the length of stroke in each being 5ft. All 
the cylinders are fitted with liners of hard, close-grained 
iron, and they are steam-jacketted, the pressure in each 
of the three jackets being regulated by an Auld reducing 
valve, so that the most economical jacket pressure may 
be maintained. The cylinder casings and receivers are 
covered with asbestos, protected with sheet steel, and 
bound with steel bands. The piston-rods do not pass 
through the top cylinder covers, but in the centres of the 
latter are manhole doors and escape valves. The cylin- 
ders rest upon three cast iron columns in front, and on 
columns cast upon the condenser behind; the front 
columns serve as oil tanks, and are connected with copper 
pipes to the filling apparatus on deck. 

All the pistons are of cast steel, cone shaped, and packed 
with McLaine’s patent packing, while the piston-rods 
are of ingot steel, fastened to the pistons and crossheads 
with cones and nuts. Steam is distributed by one piston 
valve for the high-pressure, two piston valves for the 
intermediate, and one slide valve for the low-pressure 
cylinder. The latter valves are between the cylinders, and 

l are worked with ordinary link motions, controlled by 
a Brown's combined steam and hand starting gear of a 
powerful character. White metal linings are fitted to 
the excentric straps, and McLaine’s packing rings are 
fitted to the piston and slide valves. Guide faces are 
provided on both front and back columns, the guide blocks 
are lined with Stone’s white metal, and are easil 
adjustable. The connecting rods are of ingot steel, wit 
double gun-metal bearings at top and circular brasses at 
bottom, lined with Stone’s white metal ; also the whole of 
the shafting—crank, tunnel and propeller—is likewise 
of ingot steel. The thrust shafts are next to the crank 
shafts, and they are within the engine-room. The thrust 
blocks are of cast iron, fitted with horseshoe collars of 
the same material, lined with Stone’s white bronze, and 
a thrust collar is provided on one of the tunnel blocks to 
serve when the propeller is running disconnected. The 
supports of the propeller shafting on the outside of the 
vessel have already been described, but it is worthy of 
remark that the stern frame forging and the two cast 
steel propeller brackets were temporarily fitted and 
fastened together at the engine works, so as to secure a 
sound and accurate job before being permanently fitted 
in place at the ship. The propellers are three bladed and 
of cast steel, the blades being sheathed with brass upon 
front and back, in accordance with a method devised by 
Mr. C. Dusautoy, the superintending engineer to the 
Union Steam Ship Company. 

All the copper piping in the machinery space of the 
Scot is jointed in the peculiarly simple and efficient 
manner invented by Mr. R. B. Pope, a partner of Messrs. 
W. Denny and Co. In this system all jointing material 
is dispensed with, and absolute tightness insured. ll 
the main steam pipes are strengthened with bands of 
steel rod, spaced about 6in. apart and shrunk upon the 
pipe, thereby increasing the strength of the pipe very 
considerably, localising any hidden defect and reducing 
the risk of bursting toa minimum. We understand this 
excellent precaution is due to Mr. P. Denny, jun., a 
member of the firm. ~ 

The boilers are six in number, as already mentioned, 
and are of Siemens-Martin steel. They were tested 
satisfactorily with hot water to double the working pressure 
before being put on board, and are fitted with Fox’s 
patent corrugated furnaces, Martin’s patent doors and 
fronts, Adams’ patent spring safety valves, Durham's 
“Alert” water-gauge glasses, and Dewrance’s test and 
salinometer cocks. The boilers are covered with asbestos 
non-conducting composition, and this is protected with 
galvanised iron covering. 

The funnels, which are two in number, are elliptical in 
section, and extend to a height of about 120ft. above the 
furnace bars. As remarked by us elsewhere, this unusual 
height does not detract at all from the appearance of the 
vessel, while it is quite certain that it contributes largely 
to the steam-producing capabilities of the boilers. There 
is a growing tendency just now to induce draught in this 
way rather than by artificial means, and Messrs. Denny 
and the Union Company are to be congratulated upon the 
success which has attended the arrangement in the case 
of the Scot. The ventilation of stokehold and engine- 
room is excellent. 

A donkey boiler of large size, having two of Fox’s 
corrugated furnaces, is placed on deck, being constructed 
for a working pressure of 120]b. The steam from this 
boiler is led to a distributing chest, from which the 
various pipes branch for working the auxiliary engines 
and cargo gear. As may be supposed, in a vessel of 
this kind the auxiliary engines are numerous. The 
circulating water for each condenser is supplied by two 
of Gwynne’s centrifugal pumps, each having a separate 
engine. The ballast pump is one of Cameron’s quadruple- 
acting; while the general engine-room donkey, the donkey 
boiler-feed, and hot-water bath, are all Cameron’s double- 
ram pumps. Fresh water is also lifted from the after 
tanks by a donkey pump. The main boilers may be fed 
by the main feed pumps; but generally the feed-water is 
delivered by Weir's patent pumps, of which there are two 
in the engine-room, either one of which is capable of 
feeding the boilers when the main engines are running at 
full speed. These pumps are combined with one of 
Weir's feed-heaters, and are automatic in their action, 
supplying feed-water to the boilers at a temperature of 
218 deg. Fah. The pumps are also adapted, according to 








Mr. Weir’s latest design, for circulating the water in the 
main boilers when getting up steam, and they can also be 
used for emptying the boilers; thus avoiding the risk of 
blowing down, or the inconvenience of bilges filled with 
water. 

Two of Weir's evaporators, of large size, are also fitted 
for making good the loss of fresh water in the boilers, 
which loss in a vessel carrying a large number of 
passengers is necessarily heavy, in consequence of the 
demand on steam for baths, pantries, &c. 

Each main engine is fitted with one of Churchill’s 
Velometer governors, controlling a throttle valve on the 
main steam pipe, and also regulating valves upon the 
low-pressure cylinder. Each of the starting engines is, 
moreover, fitted with Brown’s patent safety control, which 
was described in our issue of the 5th June. As we then 
stated, in the run of the Scot from the Clyde to South- 
ampton she made 18 knots easily, the engines then 
running at 75 revolutions per minute, and indicating 
about 8000 horse- power. During her trials on the 
measured mile 80 revolutions were maintained and at 
times exceeded, and never at any moment was there a 
trace of a hot bearing or any significant noises in the 
engine-room. The engines are without doubt a first-class 
job, and fully worthy of the ship. 
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Ir will be seen from Table II., given at p. 7 of our last 
impression, that the foot-pounds expended per pound of 
wheat in sheaf thrashed by the Foster machine was 2601. 
A mean of the whole of the wheat runs by the five 
machines was 2486, or, if we omit Gibbons and Robinson's 
final run for reasons hereafter to be referred to, the mean 
was 2289. At Cardiff, in 1872, the mean for the second 
runs on wheat was 2572'5. There is thus shown a con- 
siderable improvement in this respect since 1872, although 
the first machine tried does not share in it. It may 
also be here noted that the mean friction of the whole 
machine as found at Cardiff was 7°28-horse power, while 
that of the machines working on wheat was 9°59-horse 
power. The friction of the machines was thus 75°9 
per cent. of the whole of the power required to 
work it on wheat. The machines of 1891 are therefore 
in this respect also very superior to those of 1872, for, 
with the exception of the Coultas machine, the highest 
friction per cent. is 55°83, or 20 per cent. less than in 1872. 
In connection with the final run of Messrs. Foster’s 
machine, the figures in columns 9 and 17 should be 
omitted. The power consumed during this run was not 
tested on the dynamometer, as this was not required to 
satisfy the judges on the points for which they decided to 
make the run. The number of minutes of running was 
not given in Table II. It was 27°5 minutes. 

The trials were made with a previously fixed length of 
time, the quantity thrashed in that time being afterwards 
found. At Cardiff, on the other hand, a given quantity 
of corn (a ton) was weighed out, and the time occupied 
in thrashing it noted. The Doncaster trials may, there- 
fore, be taken as time trials, and the Cardiff as quantity 
trials. The grain, chaff, &c., obtained from the re-thrash- 
ing machine were not separated by that machine, the whole 
of the products of the thrashing being taken from the 
first dressing shoe, the grain not being allowed to pass 
into the elevator box. These mixed products were after- 
wards separated by passing them through a hand-power 
winnowing machine. 

Turning now to the second machine tested, namely, 
that of Messrs. Tasker and Sons, who were also com- 
petitors in 1872, it will be seen that their machine took 
less power than the others, but it also thrashed less than 
others of wheat, though it exceeded some on oats 
and barley. It will also be noted that it took less 
power per pound of corn thrashed than any other 
machine, if we except Foden’s very remarkable final 
run on wheat. The figures given in Table I., p. 6, show 
that on all the points regarding areas, speeds, and inter- 
relations, the machine made by Messrs. Tasker is a good 
one, and it did very good, clean thrashing. There was, 
however, too much broken wheat in the seconds, though 
not so much as in the first machine, and a little too 
much was done to the barley, a good many grains showing 
clipped ends. This was not surprising, as the barley 
thrashed was remarkably tough, and to get the beard 
off, Messrs. Tasker not only stopped up part of the 
concave with a plate for the purpose, but they did a 
little too muchin the awner. The separation gave rather 
too much good barley in the seconds, and in the oats 
the separations were not as good as is desirable. This 
may have been partly due to variation in crop, but there 
were some “ shapes,” or empty oats in both the firsts and 
seconds showing that the second dressing had been 
incomplete, and that it had left for the screen, which can 
only dress by size, some of the dressing which can only 
be done by weight. Although a well-proportioned 
machine, the details were not in all cases so com- 
mendable as in at least one of the other machines. It 
should be noted that in the screen of this machine the 
wire is of a V section, with the point of the V inwards. 
With this arrangement it should of course be easy for 
the brush to keep the screen clean, but it is very 
questionable whether this disposition of the wire does 
not facilitate the packing of large and small grains in 
the V space between each pair of wires, and prevent the 
rapid action of the screen. As regards the machine 
frame, it may be noted that the customary iron ties are 
put in the wrong direction, that is, they are in the 
direction which should be given to struts, an office 
they cannot perform efficiently. 

The third machine tested was that of Messrs. Jas. 
Coultas and Sons. As will be seen from the Table I. 
this is a machine which in nearly all respects pro- 
mised well, and ought to have done better work. In 


sheaf thrashed than any other, and its mechanical 
efficiency was less than any of the others, 7.c., the propor- 
tion of power consumed when empty to power taken 
when at work was greater. The adjustments were not 
Properly made, and the concave was tooclose to the drum, 
with the result that although the samples of wheat were 
clean, there wasa good deal of broken grain, and the screen 
had too much separating to do to do it well. There was 
a noticeable quantity of grain in the chaff, and when 
working on barley, several stops were made, one being 
due toa broken elevator strap and one to choking in the 
delivery from first dressing to the elevator box. A boiler- 
plate punching was found to have passed through the 
machine, but it was not clear that any mishap was caused 
by it. Messrs. Coultas’ machine had been at work acon- 
siderable time, but this did not improve its performance 
or that of the feeder and server. 

The fourth machine tested was that of Messrs. Gibbons 
and Robinson. In this machine there is but ore crank 
shaft instead of three, as in the other machines. This 
arrangement saves a large number of bearings, the 
shakers and riddles all receiving motion from the one 
crank shaft. The directions of motion of the caving riddles 
and lower dressing shoe are of course, as usual, opposite, 
but the device illustrated by the accompanying engrav- 


wVSS ity, 
GIBBONS AND ROBINSON’S MOMENTUM SPRINGS 


ing is employed to relieve the crank shaft of the shock 
due to momentum of these parts. The result of the 
employment of these “momentum springs” is that at a 
comparatively slow speed the shakers and riddles can 
be kept in motion by reciprocating a pair of the shaker 
boxes by hand. In order, however, to obtain a sufficient 
number of reciprocations for the riddles, a similar num- 
ber must be given to the shakers, and although the speed 
tends to produce better work by the shakers, it is pos- 
sible that some extra power is taken to perform this 
high speed reciprocation, although at slow speed the whole 
apparatus works so easily. This, at least, would appear 
to be indicated by the fact that the friction of the 
machine is about the same—see columns 1 to 5, Table II., 
p. 7—as in the machines with three cranks. There is, 
however, to be noticed the fact that from some cause 
it took nearly a horse-power more to work the drum 
alone—see column 8, Table II.—of Messrs. Gibbons and 
Robinson’s machine than it did either of the others, and 
except that one of the drum spindle bearings ran warm, 
and for a time hot, there seems nothing to account for this, 
although the drum is a heavy one. Ifit may be assumed 
that this excess of power absorbed by the drum would 
cease, and that it would fall after use to about the same 
as that of the other machines; then there would appear 
to be a very considerable gain due to the single crank, the 
few bearings, and the momentum springs. This reduction 
would make about 1-horse power difference in the power 
used in driving the drum, and would reduce the friction 
of the machine to about 44 per cent. instead of 53, and 
make the mechanical efficiency of the machine very 
high. This cannot, however, be assumed, and could only 
be ascertained by further experiment. When the drum 
bearing was running hot, the power taken by the drum 
alone was higher than that given in the table. The 
machine worked well, and ran very steadily, the shaking 
and separations were good, except with the barley, the 
yield of which was heavy and beard very tough. The 
toughness of the barley was remarked by everyone, and 
Messrs. Gibbons and Robinson fitted a plate at the back 
of their concave, after the manner of that of Messrs. 
Tasker, when they found what sort of barley -had to 
be dealt with. The power was rather high in pre- 
portion to results, but this may be partly referred 
to whatever was the cause of the high power taken 
by the drum. On the final run made with this machine 
on wheat the feeding, or rather the serving, was almost 
as bad as it could be, and the feeding was, of course, 
correspondingly bad. This final run was made after the 
trial of the fifth machine, but we have taken it in the 
order given in the table. It will be noted that the foot- 
pounds of work consumed per pound of corn thrashed 
considerably exceeded the Cardiff figures. During this 
final run stops amounting to 8°5 minutes were made, one 
of them being in consequence of an uncut sheaf being 
fed in. The total weight of corn in sheaf served out 
during this run is given in Table II. as 5984. A curious 
cause of error makes it necessary to correct this and 
some other figures. By a reference to the Society’s 
corrected tare weights of the horses and carts, it has 
been found that during the men’s dinner hour the horses 
of two carts were changed; this makes 132 lb. difference, 
reducing the above weight to 5852lb. Thisincreases the 





action, however, it took more power per pound of corn in 





yield from 87°8 to 38°5 per cent., and as the total time of 
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running was 35:5 minutes, the corn in sheaf thrashed per 
minute, col. 9, becomes 164 Ib.; grain minute, col. 17, 
should be 63-5; grain per minute per H.P., col. 18 =6°33, 
and the mean 4°98; foot-pounds per minute, col. 20 
=5661, and the mean 3761; and foot-pounds per minute, 
col. 21 = 5276, making the mean 7005. The weight of 
the firsts of Messrs. Gibbons and Robinson’s barley was 
8085°5, instead of 3346°75. This correction involves no 
others. 

It must be here mentioned that the weight of grain 
given in the table as obtained from second thrashing 
after the final runs has been estimated from the weights 
obtained in the first runs on wheat, and with reference to 
the observed quantity in the spoutings, and to the quality 
and quantity of the feeding. This has been done forthe pur- 
poses of general comparison. Without this the total quan- 
tities are respectively 70°25, 41°75, 64°25, 51°75, and 49°75. 

We now come to the last machine, that of Messrs. 
Foden, Sons, and Co., as illustrated on page 505, vol. 
lxxi. The working of this machine was described, and 
need not be repeated. The machine is thoroughly well 
made throughout, and the proportions, relative speeds, 
and areas are nearly all very satisfactory. During the 
first run on wheat the machine ran rather heavily, but 
after easing one drum bearing and removing a bolt against 
which the main belt was rubbing, it worked more easily. 
The feeding was exceedingly good, the two men acting as 
one. The power taken was rather less than at Cardiff, 
and the separations were good. In the first run on wheat 
a considerable proportion of that which became seconds 
was split grain, partly due to too close a concave and partly 
to the worn condition of the concave bars. Otherwise 
there was little to complain of in the samples, and from 
Table II. it will be seen from the quantity obtained by 
re-thrashing that the thrashing was clean. With refer- 
ence to the quantity of barley so obtained, it has to 
be mentioned that this should be 23°25 lb., not 33°25 Ib. 
as given in the table, the proportion of the whole being 
0 008 or 08 of l per cent. The sample of barley was 
good and of the oats also. The final run on wheat with 
this machine was a remarkable performance. The 
feeding was almost absolutely continuous, so that although 
an enormous quantity was put through the machine, the 
power was so well used that less was consumed, and the 
foot-pounds per pound of corn thrashed fell to 1841, or 
only 52°8 per cent. of the power used on wheat at Cardiff. 
In spite of the rate at which the work was done it was 
well done, and the separations good, although in the 
spoutings there was a good deal of sprouted corn. The 
machine ran steadily, and only three men were employed 
in working it, four having been employed with all the 
other machines. When thrashing as @ canvas trunk 
was attached to the large fan delivery, and the chaff 
delivered about 20ft. away from the machine. 

Without any knowledge of the value assigned by the 
judges to each machine under the various heads for 
which points were offered in the conditions of trial, we 
have in Table III. assigned points as they appear to us 
to be due to the several machines as worked at Don- 





In the figures below, comparing the first prize machine 
at Doncaster with the first at Cardiff, the foot-pounds 
given per pound of wheat thrashed by Foden are those 
of the second run. The power taken during this run was 
phenomenally light, namely, 1341 foot-poundsas compared 
with 2460 foot-pounds in the first run, and this was less 
than that taken by two of the machines. On the other 
hand, the figures given for Cardiff are for wheat; those 
of the second trials when half the machines had been 
weeded out ; and for barley and oats the third and fourth 
trials, when only four machines were tested. In the 
second runs at Cardiff on wheat, the machine by J. 
Gilbert took the least power, namely, 2294 foot-pounds, 
and the machine of Messrs. Marshall, Sons, and Co., 
which gained the first prize, took 2648 foot-pounds per 
pound of corn threshed. We have not the yield of 
the wheat at Cardiff, so the comparison cannot be carried 
further. With regard to power consumed, it is note- 
worthy that at Cardiff the single-blast machines, not 
finishing, required more power than the finishing 
machines, the average horse-power being 12°16 horse- 
power, and 2941 foot-pounds per pound of corn thrashed. 
So very much depends on the men working the machines, 
and on their making the necessary adjustments, that 
short runs may be misleading in some respects, but 
although this is the case the comparative results have 
their value. 

It will be observed that we have bracketted together 
in Table III. the points given for clean thrashing, clean 
shaking, and cavings free from corn. This has been done 
because these three products, as well as the chobs, &c., 
were put through the re-thrashing machine together, and, 
of course, any grain obtained from them was also mixed, 
and together gave the weights printed in columns 13 and 
14, Table II. Thus the grain obtained from the second 
thrashing is not an indication of either of the three 
things separately, and we have, therefore, put them 
together. Frequent observations, however, during the 
trial enabled the judges to form an appoximate estimate 
of the relative, if not actual, cleanness of the thrashing, 
shaking, and riddle work. In all cases the grain that 
was put into the re-thrashing machine with the chobs, 
&c., was by far the larger proportion of the whole, and 
this fact enables us to say that in some cases at least the 
thrashing and shaking were very clean, and the riddle 
work well done. In Messrs. Tasker’s case, for instance, 
the whole of the grain obtained from second thrashing 
was but 41°75 lb., including the spoutings, which weighed 
not less than about 301b., leaving only 11°75 1b., which 
might have gone away with straw or cavings if not re- 
thrashed, or only 0:17 of 1 per cent. 

Looking over the whole of these trials it must be 
admitted that they do but give evidence of general 
inferiority in the machines, and of degeneration in 
machine making ingenuity. With the exception of the 
tentative and partly retraced step made by Mr. Foden, 
by which he endeavoured to perform the whole of the 
dressing operations by one exhaust fan, not one improve- 
ment worthy of note has been made since the competi- 















































TaBLE III. 
Points arranged by Society as representing perfection. | —————_—— te : — . —————_— 
| Foster. | ‘Tasker. | Coultas. | Gibbons. | Foden 

Clean thrashing . 30 | 
Clean shaking ... 10 30 40 | 30 40 | 40 
Cavings free from corn ... 5 | 
Chaff free from corn ban dae oe 6 3 6 0 6 | 6 
Chaff free from cavings, seeds, and dirt ... 6 5 5 5 5 | 3 
Straw unbroken 5 2 1 | 1 i. 
Corn uninjured SS. 2 4 8 | 4 10 | 12 
Cleanness of delivery from machines (i.¢.,absence oflodgment) 2 2 2 | 0 2 } 2 
Perfection of finishing (7.¢., screening or sorting) ... 5 2 | 4d | 0 4 5 
Construction and convenience of working 6 | 2 2 | 3 6 6 
Power in proportion to results 5 | 3 i «J 0 Prag 5 
Economy of attendance... 4 0 0 | 0 0 | 4 
Price ... 2 | 0 0 | 0 2 | 0 

Total ... 100 | B | 2 o | % | 8 

TaBLE IV.—Summary of Power Results, and Comparison: Cardiff, 1872—Doncaster, 1891. 

Whole Whole machine full. | Bay | Foot-pounds per Ib. of corn thrashed. 

|e | wheat | Barley. | Oats. — ‘Wheat. | Barley. | Oat, 
Doncaster, 1801... .. ... | 843 35 | Bes | | 808 | Bon | ghggh | Fomisgounas | Pootspeenae 
Cardiff, 1872... ... ... ... | 7°28 9°59 8°71 | 7°78 75°9 2572 | 2305 2515 
Doncaster, 1st prize machine 5°79 9°34 10°07 11°35 | 62°0 1341 | 3441 2428 
Cardiff, let prize machine... 7°5 10°07 | 8°97 | 8°53 74°5 2643 | 2073 2152 








caster, and in accordance with the observed and deduced 
values given in Tables I. and II. 

In Table IV. will be found a a summary of the results 
of the trials at Cardiffand at Doncaster so far as concerns 
the mechanical efficiency of the machines in 1872 and 
1891. From this it will be seen that, although the power 
required to run the machines empty is less now than 
nineteen years ago, the output of the machines per foot- 
pound of work done by the engine is not more, but is in 
some respects less. The power consumed at Doncaster 
to thrash a pound of wheat was less than at Cardiff, but 
a mean of the power consumed on all kinds of corn was 
greater than at Cardiff. 





tion at Cardiff. For nineteen years the thrashing art 
has stood as still as it did from the days that were too 
early for a date, down to the time of Andrew Meikle. 
The nineteen years have been used in nothing better than 
the production of that uniformity which is only now and 
then departed from by some inferior workmanship. The 
brain of the thrashing mechanists has got into the groove 
which highly trained mediocrity loves, and ‘‘ whatever 
is is best’ has become its creed. The thrashing machine 
is one mass of mechanical patchwork. A piece of 
patchwork which did great credit to those who 
previous to 1872, produced it, but far from equal 


'Forart on the early thrashing machines see THE ENGINEER xIvii. p- 462. 





credit to those who since that date have accepted the 
Cardiff machine as final, instead of merely a good starting 
point. The machine is a jumble of discrete mechanism, 
only concrete as to its frame, and hardly that. It is a 
constantly-repeated set of facts, out of which no maker 
has yet deduced a guiding principle. All makers have 
learned this set of facts, and in nineteen years they have 
produced uniformity in everything “a paint, and 
weight, and cheapness of manufacture. This uniformity 
has made the working results of all machines as much a 
personal matter as is the scoring from a tennis bat, and 
the same uniformity has made one half the manufac- 
turers quite certain that their machines are about as 
good as those of the other half, and better too if their 
best feeder and best server happens to be at hand to 
work them. 

The thrashing machine as now made consists of a rude 
form of grinding apparatus in which the grinding parts 
are set so far asunder that they do not grind, but only 
rub or knock the straw and break only part of the grain 
fed between them. From this apparatus, which mixes 
grain and straw, the latter goes to a heavy complex 
shaking thing made in several parts about 11ft. in length. 
Allexcept the straw next falls from this to a big riddle, and 
the more valuable part of the products go to a shoe 
moving in the opposite direction, and containin 
another riddle, and then another riddle or two, an 
in their progress they are blown at by a fan, so that 
some sorting and dressing are done. This having been 
found insufficient, another and separate shoe or frame with 
more riddles was added in another part of the machine. 
Then another fan was added to blow the products in 
this second dressing apparatus, and the latter not giving 
a sufficiently sorted grain product, a screen was added, 
and so the unwieldy conglomeration has grown until 
a machine with a 4ft. 5jin. drum now weighs as much 
as 4 tons 6 cwt., or 96321b. It is questionable whether 
the Royal Agricultural Society did right in conferring 
with the Agricultural Engineers’ Association as to the 
points that should be taken as representing perfection. 
The Royal Society did not need at Doncaster a number 
of machines all of which had been raised to the highest 
common multiple of complex uniformity. The Society 
wanted a new machine that should weigh as little as 
possible consistent with plenty of strength—say, half 
the present weight—and that should take half the power. 
The Society might have offered a prize for the machines 
that reached the nearest to this ideal. The points repre- 
senting perfection might have been sonathing like the 
following :— 








Power in proportion to results... 15 
E in attend eee 15 
Smallness in bulk and weight... 20 
Clean thrashing ... Bene 10 
Clean shaking 10 
Uninjured grain... a ee ee ee a 
Clear chaff ... 5 


Perfection of separations and simplicity of apparatus 15 





100 
For all we have said, the Royal Agricultural Society 
is to be congratulated on the results of its offer of prizes 
at Doncaster. Not that it has brought out any valuable 
improvement, but because it has shown the foreign 
machinists that finality in English thrashing machines 
has long been reached, and that the foreigner may sup- 
ply himself for ever hereafter by copying any one of 
English machines, and thus As Ba. ngland of a manu- 
facture which those concerned say does not pay. 








HOLDICH’S LADLE STOPPER. 


THE system hitherto adopted for closing large ladles has been 
the employment of a suitably shaped refractory substance 
attached to one end of an iron or steel rod, which is itself 
protected by a refractory material similar to that employed 
in the formation of the stopper, and used inside the ladle. 
There are certain difficulties connected with this arrange- 
ment which Mr. A. H. Holdich, Rowbottom-square, Wigan, 
overcomes by the device illustrated below. The engravings 
represent @ ladle with the form of stopper or valve which he 
fits to the bottom, and an enlarged sectional view of 
the discharging nozzle and valve. The refractory stopper A 
is fitted in a lever B, pivotted at one end to a boss C formed 
= @ plate or nozzle box D, at the bottom of the ladle. 
The stopper A is formed of a refractory substance, having a 
flat smooth surface, and is made so as to fit into a socket a 
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formed in the lever B, which it slightly overlaps. The upper 
surface of the stopper A presses closely against the lower part 
of the discharge nozzle bof the ladle, which nozzle is of the 
ordinary form and material. To insure free movement of the 
lever, and for adjustment, washers are interposed between the 
boss at the end of the lever B and the boss C. 
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HARBOURS AND WATERWAYS. 





THE River Wear Commissioners have decided to carry out 
the southern pier at Sunderland recommended by their engi- 
neer, Mr. Wake, and approved by Sir John tate. The 
Roker pier has already m carried out 2200ft., and it is 
intended to continue this another 500ft. or 600ft. further. 
This pier is one of the finest examples of sea walling in the 
kingdom, and reflects very great credit on Mr. Wake, the 
engineer, not only for the wall itself, but for the whole arrange- 
ments for carrying on the works, which are of the most 
complete and well organised character: Already the depth of 
water at the entrance and the scour have been greatly increased. 
It has now been decided to proceed with the south pier, which 
~ is tocommence on the shore about 500 yards south of the 

entrance, and to run out in a-north-easterly direction for 
about 2870ft.,so as to form acurve. The foundations will 
be made with bagwork concrete, and the wall of concrete 
-blocks with granite facing. The concrete blocks will be of the 
same character as those in the north wall, the largest of which 
weigh about 45 tons each. The dredging of the river and 
harbour entrance will also be proceeded with. When these 
-works are finished complete protection will be afforded, and 
Sunderland become a valuable harbour of refuge on the 
rorth-east coast. 

It has been decided by the directors of Barry Dock to pro- 
ceed with the construction of a low-water entrance, so as to 
make Barry Dock practically independent of the tides, and 
enable vessels to enter and leave at almost all states of 
the tide. This lock, the sill of which will be 10ft. below the 
bottom of the dock, will be placed by the side of the present 
entrance and parallel with it, and between it and the pro- 
posed new graving dock, which will be proceeded with at the 
same time. Considering the large traffic which has to be 
dealt with at Barry, a second entrance will safeguard the 
dock against the risk of delay that might occur from any 
block or accident at the single entrance now in existence. 

The water was let into the Eastham section of the Manchester 
Ship Canal on the 18th of June. An opening was made in 
the bank which shut out the water of the Mersey near Elles- 
mere Port, about three and a-half miles above the Eastham 
locks, and the water allowed gradually to fill up the canal, 
and four days afterwards a depth of 23ft. was obtained. 
Works have been pushed. on very rapidly lately to permit of 
this being done, in order that the traffic from the Shropshire 
Union Canal may be diverted from Ellesmere Port to the new 
canal. When this is done the present opening to the Mersey 
at this point will be filled up, and the bank of the canal 
completed. The soil of the bank, where the water was let in, 
was firm clay, and the opening first made was only 12ft. 
wide. This allowed the bottom of the canal to be gradually 
covered with a thin layer of water before any great rush took 
place. As soon as this was accomplished, the opening was 
enlarged to 60ft. The size of the opening was regulated by 
piling and shutters, so that the flow of the water was under 
complete control. The section between Ellesmere Port and 
the Weaver, a length of about six miles, will shortly be com- 
pleted and filled with water in a similar manner, and the 
craft conveying the salt from Northwich passed through the 
lock at Weston, and so along the canal to the Mersey at 
Eastham. The traffic will pass through the small lock at 
Eastham, which is 350ft. long and 50ft. wide, and a narrow 
channel is to be dredged between the locks and the deep 
water of the Mersey, to facilitate the passage of the craft. 
Some slips in the banks of the canal have given trouble, but 
they are of no serious consequence, and are being rectified. 
The principal slip has been caused by a bed of sand, which 
let down the stone pitching. 

The thirty-seventh annual meeting of the Suez Canal 
Company was held in Paris in the beginning of June, at 
which a net dividend of 86f. 75c. — £3 10s.— was declared. 
During the year several improvements and new works have 
been carried out costing about £421,000. The receipts during 
1890 amounted to £2,818,436, and the expenses to £1,293,101, 
leaving & i}~ of £1,525,335. A steam tramway is bein 
constructed along the banks of the canal between Port Sai 
and Ismaila, for the purpose of giving communication 
between the stations, workshops, depéts, and hospital. This 
has hitherto been effected by means of boats, which, with 
the increasing traffic, have become a source of inconvenience 
and danger. The tramway will also be used for the convey- 
ance of passengers and goods. The canal has been widened 
during the year 49ft. for 8 kilometres from Port Said, making 
a total of 24 kilometres of widening now completed. The 
banks for a considerable distance have been lined with stone, 
and a large number of additional mooring posts fixed on the 
banks. The tolls paid by the 3389 vessels which passed 
through the canal in 1890 amounted to £2,617,089, equal to an 
average of £772 for each vessel. 

A canal revival, similar to that which is now operating in 
this country, is also in action in America. Numerous 
schemes are being projected for enlarging the existing water- 
ways, or making new cuts and “ship” canals. The railways 
absorbed many of the minor waterways, and for a time 
hindered all improvement of communication by water, but a 
revival has now set in. 

Nowhere in the world does there exist a more magnificent 
system of natural water communication than in North America 
and Canada. The traffic over the chain of lakes between 
America and Canada has assumed enormous proportions. The 
tonnage conveyed through the Sault St. Marie Canal, con- 
necting Lakes Superior and Huron, is larger than that on 
any canal in the world, and greater than that passing through 
the Suez Canal. 

Chicago, situated at the south-west corner of Lake 
Michigan, is more than 1000 miles inland from the nearest 
seaport on the St. Lawrence, and about the same distance 
from the mouth of the Mississippi, in the Gulf of Mexico, 
and 2000 miles from the Pacific; yet it has a very large 
navigation, second only to that of New York. Its quays and 
docks extend over several miles; the traffic by the canal and 
lake amounts to over eleven million tons in a year, and a 
project is now on foot for running steamers direct from 
England to this inland city. From the accompanying 
sketch-map it will be seen that it is situated about mid- 
way between the Atlantic and the Gulf of. Mexico. 
The great waterways of the St. Lawrence and the Lake 
system are brought within about 200 miles of that of the 
Mississippi at Chicago. Lake Michigan is 581ft. above sea 
level, and its waters, which now flow north-eastward to the 
St. Lawrence, are only prevented by a slight elevation near 
the lake of 8ft. above the surface from flowing to the 
Illinois, and thence to the Mississippi. In 1848 a canal was 
made from Chicago to connect Lake Michigan with the 
Illinois, and communication was thus opened with the 
Mississippi. The summit level of this canal is 8ft. above the 





lake, and 21 miles long. Thence the water falls 146ft. in 
st pve to Hennepin, where it joins the river. This canal 
had locks 110ft. long by 18ft. wide and 6ft. deep. From 
Hennepin the course by the river Illinois to the Mississippi 
is 225 miles. The navigation is, however, not good, the 
river being much impeded by shoals. Several schemes have 
been contemplated for improving this line of communication, 
the question being complicated by sanitary considerations, 
and the necessity for providing an outfall for the sewage from 
the city of Chicago. For this p se the canal was lowered 
about twenty years ago so as to do away with the rise to the 
summit level, and to allow a free flow from the lake to the 
Illinois. Owing to the rapid increase of the city the water 
flowing down this cut is no longer large enough in volume to 
dilute the sewage discharged into it sufficiently, so as to 
prevent its being a nuisance, and further works have become 
imperatively necessary. The attention of the municipal 
authorities and of the Government engineer has been directed 
to the construction of such an enlarged waterway as will 
dispose of the sewerage question, and at the same time provide 
a navigable waterway for vessels of large draught. The 
municipal engineer advocates a cut 22ft. deep from Lake 
Michigan to Lake Joliet, and a junction with the Illinois 
River, which is to be trained, deepened, and improved. In 
1882 a Bill was passed by Congress directing inquiry to be 
made, and as a result the Government engineers have advised 





boats of sixty-five tons, and paid well up to the time that it 
was sold to the railway company. 

The Erie Canal, which gives communication between 
the lakes and New York, was opened in 1825. It is 
one of the longest canals in America, being over 360 
miles in length. It carries about five million tons of 
traffic a year. The construction of this canal was looked 
— as one of the most important features in the history 
of transportation at the time when it was opened. It 
runs from Buffalo on Lake Erie to Albany, where it joins 
the Hudson River. It has been twice enlarged, and is now 
available for boats of 250 tons capacity, its present available 
depth being 7ft. The Erie Canal is reported to have returned 
to the State in revenue a sum greater than its original cost. 
It is now free. 

Lake Superior and Lake Huron are connected by the 
River St. Marie, 75 miles in length, and it forms the boundary 
between Canada and the United States. This river is 
obstructed by rapid falls, the water falling 18ft. in the course 
of amile. In 1852 a canal was made a little more than a 
mile in length to avoid these rapids, and two locks were 
placed near the lower end, each 350ft. long by 70ft. wide and 
12ft deep. In 1870a commencement was made to enlarge 
the locks. In 1881 the new lock was opened. It is 575ft. 
long, 80ft. wide in the chamber, narrowing to 60ft. at the 
gates, with 17ft. of water on the sill and a lift of 18ft. The 
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an enlarged waterway along the present canal to Hennepin, 
and thence by a new cut to the Mississippi at Rock River 
Island, this line being known as the Hennepin Canal. The 
surveys have been completed and the new cut staked out. It 
is estimated that if this canal were made, a traffic of over 
two millions a year would be gathered by the steamboats 
from the north-west provinces. 

Another project for connecting the lakes and interior 
rivers is one advocated by the Pennsylvania Ship Canal 
Commission, whose report has recently been made, for con- 
necting the Ohio at Pittsburg with Lake Erie at Conneaut 
Harbour. The length of this canal would be 130 miles. As 
designed it would have a bottom width of 100ft., with 15ft. 
depth of water. The locks to have an available length of 
300ft., by 45ft. in width, being of the same length as those 
on the Welland Canal connecting Lakes Erie and Ontario. 
Lake Erie is 573ft. above sea level, and the river at Pittsburg 
699ft., giving a rise of 126ft. The summit level is over twenty 
miles in length. Of the total distance of 130 miles, four 
miles upon the Ohio, and fifty-two miles on the Beaver and 
Shenango rivers, have already been excavated by nature, and 
there only remains seventy-four miles of full canal construc- 
tion. It has been proposed heretofore to connect the Ohio 
with Lake Erie by an enlargement of the Miami Canal, 
extending from Cincinnati to the upper end of the lake at 
Toledo, and also by the Wabash River to Toledo. Surveys 
of both routes were authorised by Congress in 1880. These 
canals were only to have locks 110ft. by 18ft., with a depth of 
7ft. The Wabash route would have required twenty-five locks, 
and the cost was estimated at 35,000,000 dols. The length 
of this route is 400 miles longer than the Beaver-Conneaut 
line. The Cincinnati and Toledo route would require a 
lockage equal to S882ft., and the estimated cost was 
28,557,178 dols. The length is 238 miles. The old canal 
connecting the Ohio with Lake Erie was capable of taking 









Ls 


UNITED STATES 


traffic doubled in the four years after the new lock was 
opened, and has continued to increase so rapidly that it has 
become neces: still further to increase the accommodation. 
The canal and the river are to be deepened so as to give a 
depth of 21ft. throughout. The two old locks of 1855 are 
to be replaced with one lock 800ft. long, 100ft. wide in the 
chamber, with 21ft. on the sill. The Sault St. Marie Canal 
is the means of affording an unbroken water communication 
for vessels 200ft. long, 44ft. wide, and 12ft. draught, and 
carrying 2000 tons, between Duluth, on the western extremit; 
of Lake Superior, and the Straits of Belle Isle at the mout 
of the St. Lawrence, a distance of 2384 miles. The differ- 
ence in level between these points is 600ft., and fifty-five locks 
have to be passed through. The traffic on the Sault St. Marie 
Canal exceeds that of the Suez, the return for the 228 days in 
1890, during which the waterway was open, amounting to 
10,557 vessels and 8,454,435 net tons, or about 23 per cent. 
greater than the traffic on the Suez Canal. 

The large sums appropriated by Congress for canals does 
not meet with universal approval; the counties which do not 
benefit by the canals, and the railway interest protesting 
against an expenditure which, by the statistics furnished to 
the Senate by the Superintendent of Public Works, appears 
to have amounted to over 20,000,000 dols. during the last six 
years. 








In the House of Commons last Friday, Mr. Curzon 
asked the President of the Board of Trade when the final report 
of the Ribble Navigation Commissioners appointed under the 
Preston Corporation—Ribble Navigation—Act of 1889, and pro- 
mised beforé the end of 1890, was likely to be issued. In reply, 
Sir M. Hicks-Beach said the commissioners had informed him that 
they are now considering their final report, and hope to issue it 
during next month. The subject is very complex and difficult, 
and requires much consideration and careful survey. 








Juty 10, 1891. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl _ pint 


FORCE AND MOTION. 


Smr,—Before answering the first part of ‘‘A Crammer’s” 
letter, I will answer his last question, There is no difference in 
the stress between A and Bin the two cases, If B cannot move 
A, two forces must act on A, namely, that exerted by B, and that 
exerted by some other body. A cannot, of itself, exert any force 
on itself which will prevent its own motion, There must be an 
obstacle exerting the secund force on A. If there is no obstacle, 
the force it exerts does not exist ; A is then acted on by one force 
only, namely, that exerted by B, and A will be set in motion, In 
both cases A exerts a force on B equal and opposite to that which 
B exerts on A. In the first case A remains at rest, not because 
the force it exerts on B is equal and opposite to B’s effort, bu 
because the obstacle exerts a force on it equal and it A 





of our 


before considering the stresses on the arm of this pulley that it is 
a pulley and not a fly-wheel, and that the metal in the rims of 
pulleys is mostly scattered and disposed in such a way that it 
soon loses its heat when cast, and that the rim of a fiy-wheel is 
generally kept well together. Well, this pulley which Mr. Davies 
introduces to us had its arm broken when in motion, and when 
examined by Mr. Davies it was found that a gp of tin. wide was 
left between the broken surfaces, showing, as Mr. Davies thinks— 
and I a sense with him—that the arm had an initial tension. 
Well, then, did Mr. Davies take account of this kind of thing when 
he was explaining to ‘‘ Yo Boss ” how to find the size of the arm 
of a fly-wheel? Did he introduce a factor in his calculations 
which would take account of that kind of thing? He has given a 
quotation from Unwin’s new edition. Does that quotation contain 
anything which will direct the draughtsman to the effect of the 
shape of the rim and of the arm? Does he point out there that 
under certain circumstances one may get a breakage and a gap 
of jin. between the broken surfaces! Does his formula—big as it 
is—say anything about it, or does it entirely neglect the 





Pp to B’s 
effort. In the second case, the force exerted by A on B does not 


interfere with A’s motion because it is not exerted on A; for 
bodies are not set in motion or stopped by forces which are not 
exerted on them. 

I have categorically and yore | given as the reason wh 
action and re-action are not balanced forces this reason that fol- 
lows, that is to say, they are not forces which both act on the 
same body. ‘‘A Crammer” has made no attempt whatever to 
justify the application of the term balanced forces to forces one of 
which is exerted on one body and the other on another, When 
such forces are the only ones acting on a pair of bodies they in- 
variably produce motion, as is easily tested by experiment. 

Goodeve, in speaking of the stretching of a string, was not, I 
take it, refe to the case of a heavy elastic string whose 
motion as a whole is accelerated by forces applied at its ends, 
He does not, in the eso far as it is quoted, specify that the 
force acting on one end being action the force on the other is the 
corresponding reaction of any external body in contact with one 
end of the string. 

In ‘‘ A Crammer’s” figures he re-hashes the hoary crux by again 
failing to specify what body eacb force acts on, and mixing up 
forces that act on a body with forces in a body, whatever he means 
by the latter. He carefully explains that his arrow in B, Fig. 1, 
does not mean a force exerted by B on anything or by anything on B; 
it means a force in Bsimply. Similarly for A; yet in Fig. 2 no 
sooner does he find he has two arrows point to point than, hey 
presto ! he imagines that these indicate forces in a a that 
is, two forces both exerted on one body, when all the time his 
arrows—as he carefully explained—do not mean forces exerted on 
anything at all. 

And “ A Crammer” actually tries to make it appear that New- 
ton, of all men on the face of the earth, says that a body can tend 
to alter its own state of rest or motion, else how does the develop- 
ment of a force in A have any influence on whether A begins to 
move or not! Newton’s inmost soul would have renounced, 
abhorred, and utterly abjured the truly medisval conception of a 
force in a body, exerted by nothing on nothing, distinct and 
separate from any force exerted by the body on any other body, 
and also distinct and separate frem any force exerted on the body 
by any other body. How about an arrow in B, Fig. 1, if B were 
a heavy free in motion? Should it be drawn or not ? 

“A Crammer’s” would do well to look up Cotteril and Slade, 
pp. 97-99 ; also in p. 105 the line ‘‘in no case must we ever reckon 
the kinetic energy of a body as exerted on itself,” and pp. 249-250 
on the governor. Mavrice F, FitzGerap. 

Belfast, July 4th. 





THE VALUE OF y. 


Srr,—As Mr. Donaldson is pursuing his investigations on the 
values of y and J, and is finding errors in everything—generally 
where none exist—perhaps I may be permitted to call his 
attention to some experiments which have been made for the 
purpose of determining y. The results were obtained by the 
observation of the thermal effect accompanying adiabatic expan- 
sion and compression of The first trustworthy experiments 
seem to have been made, in 1819, by Clément and Désormes, who, 
by allowing compressed air to expand, obtained the value y = 1°352, 
Gay Lussac and Welter—1821—next found 1°375, by allowing air 
to rush into a partially evacuated vessel. ~— the same method 
Hirn found 1-485 ; Dupré, 1°399; Weisbach, 1°4025; and Masson, 
1°419. In all these ne tape it was assumed that the changes 
took place subject to the condition that heat was neither lost nor 
gained, and evidently the greater the volume of air used the more 
nearly was this condition fulfilled. Later, Cazin—1862—by a series 
of experiments found that for air, oxygen, and nitrogen, yy was 
equal to 1-410, 

Kohlrausch—1869—improved the method by using an aneroid 
for registering changes of pressure. He could not, however, 
measure with accuracy one of the pressures concerned in his equa- 
tion, and, furthermore, he used only very small volumes of ; 80 
that his value, yy = 1°296, must be looked upon as a doubtful one. 

Réntgen, in 1870, having found that an ordinary aneroid was 
not sufficiently trustworthy, used a specially constructed one, and 
obtained the value y = 1°41 for air. Three years later he pub- 
lished the most trustworthy experiments yet made in this direc- 
tion. He used a very large volume—70 litres—of gas, and the 
changes of pressure were registered very carefully. The heat lost 
or gained during the changes in pressure of the gas were allowed 
for by Kohlrausch’s method. he mean of a series of closely 
agreeing experiments gave ‘y = 1°4053 for air. 

I do not think that Mr. Donaldson mentioned, when speaking of 
the aie | of sound, the most accurate way of measuring that 
velocity. refer to Kundt’s dust figures, which give very exactly 
the wave-length corresponding to any given note. By using this 
method we may make absolutely certain of the dryness and tem- 
perature of the gas experimented on, and also, I may add, we can 
show that, the temperature being constant, changes in pressure do 
not affect the velocity. The most probable value of y, deduced 
from experiments so performed, is 1°4063, and taking the mean 
between this and Riintgen’s value, we get y = 1°4058. Using this 
to calculate J, we find J = 774. CALEDON, 





STRESSES IN FLY-WHEEL ARMS. 


Srr,—Mr. Davies, who kindly points out that the new edition of 
Unwin takes up specially the stress produced by centrifugal force 
in a fly-wheel arm, has mistaken me when he says that ‘‘ he 


assumes the diametral stress = 8 = 12 y2 acting on an arm 


having its least cross sectional area equal &c.” I did not say any- 
thing about the least cross sectional area of the arm. He is also 
= right when he says that he did not use graphical methods ; 

was writing from memory at the time, and in a place where I do 
not keep my ENGINEERS ; but I know that his method ought to 
have been worked by graphics, and that it led up to graphical 
solution if simplicity was aimed at. 

I had not read ‘‘ Machine Design,” new edition ; but I see from 
the quotation supplied by Mr. Davies that the differential con- 
traction of the arm and rim is not taken into consideration, nor 
in the methods for calculating the stresses produced by centrifugal 
force does Mr. Davies include a factor which will tend to give a 
correct result. The long formula—I had almost said repugnant 
formula—for repugnant it certainly will be to the average 
draughtsman ; this long formula is entirely silent about the effect 
of unequal contraction of rim and arm, and, if so, the working of 
it will be labour in vain, and the dimensions got from it, if 
dimensions can be got from it, will be quite useless. 

For —— let us consider the instance of the pulley which 
Mr, Davies first introduced to our notice ; and it must be observed 





p of the gap? If Prof. Unwin’s formula, which is 
provided for draughtsmen to find the dimensions of a fly-wheel 
arm, and Mr. Davies’ calculations, neglect this and do not give a 
factor to — for it, then are they entirely misleading. 

It would be worth while making a simple calculation to find 
what stress is represented by a gap of jin. I will suppose the 
pulley 4ft. in diameter, that when one arm breaks the initial 
tension is taken off the opposite one, and so the gap is due to the 
whole 4ft. of arm—roughly—being relieved. if the arms had 
been stretched alone, they would have lengthened by 3}, of their 
length. But the rim bent inwards no doubt. Suppose their 
deflection was just half of the whole. This being so the arms 
would have stretched ,}, of their length, say ;};. This means 
that the stress on the arms was 21,000 lb. per square inch. And 
yet Prof. Unwin and Mr. Davies get out elaborate calculations 
and a terrible formula for a few paltry pounds due to centrifugal 
force, and entirely neglect the factor which should account for 
these enormous stresses. 

Fly-wheels are made with their rims thick as compared with 
their arms, while pulleys are made with their rims thin. The 
chances are that the arms of fly-wheels will be under initial com- 
pression while the arms of pulleys are under initial tension. Any- 
thing such as centrifugal force, which tends to stretch the arm, 
wil! relieve the initial compression on the fly-wheel and accentuate 
the tension on the pulley arm. I am still, therefore, of the 
opinion that any formula or calculations which do not contain a 
factor for accounting for this differential contraction of the rim 
and the arm is misleading, and until that factor is provided, 
centrifugal force may be neglected when designing the arm of the 
fly-wheel, and the factor of safety got from experience depended 
on for pulley arms, 3EO. HALLIDAY. 

July 8th. 





SCREW PROPELLERS. 

Sm,—‘‘ Superintending Engineer,” for obvious reasons, objects 
to publishing the name of his boat. I have no mind to be at the 
mercy of so persistent an anonymous misconstruer as ‘‘ Super- 
intending Engineer ” shows himself to be. If he wants his questions 
answered he must publish the boat’s name, her builder's name, 
and his own; and he must expressly withdraw the misstatement 
that I profess to be able to design a propeller ever so much better 
than others, and substitute, therefor, the statement that I profess 
to have proved that it is impossible to design a screw that will be 
much, if anything, better than an ordinary good screw. 

I said truly the data ‘‘Superintending Engineer” gave were 
totally insufficient for a close estimate of the speed of this boat. 
** Superintending Engineer” has let the cat out of his bag in 
admitting that his own estimate was founded on data in his 
possession as to the performances of several similar vessels ; and it 
now appears that he knew that such data were necessary, yet did 
not give them. 

His revolutions will be less than 110, or his indicator cards will 
show more than 210-horse power, at 10°5 knots, with the screw he 
proposes, unless he makes his blades so narrow-tipped that he 
had better have a screw of smaller diameter. The best possible 
screw he could put in would not, probably, differ from that he 
Lae age by more than two or three per cent. efficiency. If he 
wishes to prove me wrong he can only do it by making a screw 
ever so much better than this ; for my articles go to prove that 
it is impossible to do so, and that is one of the things they were 
written to prove, Maurice F, FirzGERap. 

Belfast, July 4th. 








CYLINDER CONDENSATION. 


Sir,—I have read with much interest Mr. Mudd’s letter in your 
last issue relative to the presence of condensed water in steam 
cylinders. Some two years ago I indicated a non-condensi! 
engine with 18in. by 24in. cylinder, running at 72 revolutions, fit 
with automatic expansion gear; the cylinder being jacketted with 
live steam. I was for some time at a loss to account for the rise 
of the expansion curve, as shown by the indicator, over the 


better effect horizontal springs, either laminated, or spiral, or of 
rubber. His statement that a play of hin. is usually allowed in the 
leading-boxes of six-wheel] engines unfortunately does not accord 
with the results of my own experience in certain of the leading 
shops of the country, the usual practice being to make all a good 
fit. The object of my letter was not to elicit personal disparage- 
ment, but to call attention to the lordly disregard of expenditure 
in the engineering pene of our railways, and to question the 
policy of crowding the road with an expensive type of express 
engine, which cannot far surpass in efficiency many of its prede- 
cessors that are perforce reduced to working light branch trains 
that would be more efficiently handled by such engines as the No. 1 
class—Mr. Johnson’s sterling little productions. 

An even more general extravagance is found in systematic under- 
work, in point of hours of running. Unwarrantable obedience to 
the doctrine that an engine requires as much rest as its human 
pilot, results naturally in underwork of the former or sad overwork 
of the latter, if a fair mileage is to be recorded. The design of 
English locomotives has, with very few exceptions, resolved itself into 
a re-arranging of previous contributions with a careful eye to out- 
ward effect, untrammelled by the repressive influence of a commercial 
balance-sheet ; consequently little real progress has nm made 
towards a better distribution of steam, easier treatment of the road 
with diminished frictional resistance, and more economic use of the 
ee materials now at our disposal. 

irmingham, June 30th, 


AIR COMPRESSORS AT HAMPTON WICK. 


Sir,—In your issue of the 3rd inst., what appears to be a one 
sided comparison is made between Atkinson’s air compressor at 
Hampton Wick and our own. A claim to 18 per cent. more work 
for the same gas burnt is recorded. It seems at first that this 
difference is attributable to us, or to our inefficient plant ; but it is 
not so. Against our advice and wish we were asked to use a geared 
air pump, and the gearing thus introduced, along with a pump 
inferior to Atkinson’s, but not of our make, are the causes of the 
difference. We enclose a cut of a well-tried direct-acting pump, 
such as we would have liked to supply, and which was rejected. 

But the main point is the efficiency of the gas engines. On test 
here the gas engine supplied by us for this job gave an indicated 
horse-power for about 13 cubic feet of gas per hour. This is better 
than was obtained by Atkinson’s engine or by our own at the 
Society of Arts’ trials two years ago. We can, therefore, see no 
reason to doubt that had our engine at Hampton Wick been fitted 
with Atkinson’s excellent direct-acting pump instead of the geared 
arrangement we were asked to adopt, we should have obtained at 
least as good a result as that you have recorded. 

Reference is made to locking up the engine-house with the engine 
working all day, and finding all right in the evening. This is 
nothing new in our practice. It has been done since 1879. 

We may also say that we offer an excellent self-acting air cut-off 
as shown in the cut ; and that the statement of air-pump efficiency 

iven in your report, which is put at 92°46 for our pump, and at 

‘833 for Atkinson’s, apparently requires correction. ‘The official 
trial of our pump by Messrs. Shone and Ault, on October 9th last, 
gave an efficiency of 97 per cent. This correction greatly changes 
the alleged economical advantage. We submit that trials should 
not be made under the circumstances reported. Both competitors 
should be on the spot. 

CrossLEY BROTHERS, LIMITED. 

Openshaw, Manchester, July 7th. 





HOW TO BECOME AN ENGINEER. 


Srr,—Allow me to add a few remarks upon the subject. I 
myself have had close upon ten years’ hard work, both in the 
shops and various engineers’ drawing-offices. Whilst serving my 
time I worked hard. After having been at it all day in the shops, 
I two or three times a week attended classes at various well-known 
institutes in London, not getting home sometimes till after 11 p.m., 
and had to be out of bed again very early in the morning. I have 
since worked my way as draughtsman in various engineers’ offices, 
many times working from first thing in the morning, and have been 
kept constantly at work till late the following day without a single 
stop—except, say, to get something to eat—and seldom received 
thanks for so doing; but, of course, those who wish to be engineers 
—as it has been remarked in your valuable paper—must expect 
these things. But now I am ata standstill; I do not and never 
did want to be a draughtsman all my life, but how to get any 
further I fail to see. I have advertised and answered advertise- 
ments, right and left; but the better positions appear somehow to 
be filled by influential people. I do not blame them; let those who 
have influence make the best use of it they can. I should do so 
myself, if I had it ; but, like many more, I have not the smallest 
fraction’s worth of interest. The question is, how to get further? 
There is an old saying in offices, ‘‘ A pennyworth of influence is 
worth a pound’s worth of brains.” Let me advise those who are 
thinking of entering the shops, to be careful where they go. Large 
firms are always good, when you can getin; but for those who have 
to be contented with small works, select a good firm who have good 





theoretical expansion curve, which showed in a marked 
towards the end of the stroke, representing considerable re-evapora- 
tion, especially at early cut-offs. Aftersome consideration I came 
to the conclusion that some of the steam had been liquefied during 
compression, and re-evaporated during the subsequent expansion. 
The influence of the cylinder metal would be infinitesimal in con- 
densing the steam during the admission period, for the steam in 
the jacket would be at the same temperature as that admitted to 
the piston. The cylinder walls would also have acquired the same 
temperature. Following out this reasoning, it would appear that 
re-evaporation had taken place at the expense of the heat in the 
jacket steam, and that the losses due to cylinder condensation are 
measured by the amount of water condensed in the steam-jacket 
minus the quantity condensed therein by direct radiation. 

In the case of unjacketted cylinders the effects would doubtless 
be very different. The incoming steam would be condensed by the 
cooler walls of the cylinder and metal of the piston. The cylinder 
metal would require time to take up heat from the steam, and the 
temperature of the metal would consequently lag behind that of 
the incoming steam, as shown in Mr. Mudd’s hypothetical diagram ; 
the heated metal restoring a portion of this heat during the expan- 
sion period, causing re-evaporation. This action of the heated 
metal on the steam would of course be assisted by the increased 
heating surface exposed by the travel of the piston. 

Inthe case of unjacketted cylindersit would appear that re-evapora- 
tion takes place at the expense of the heat stored up in the cylinder 
walls, and the losses due to cylinder condensation would be more 
apparent on the indicator diagram than they would be in the case 
of jacketted cylinders. As for high speed engines, owing to the 
increased number of admissions of live steam, the cylinder would 
be kept hotter, consequently the effects of condensation and 
re-evaporation would not be so apparent. The difference in tem- 
— between the live steam and the cylinder walls would be 

ess than in the case of slow running engines, and the lagging 

behind process of the cylinder metal temperature would be 
dec . I quite agree with Mr. Mudd that further discussion 
and experiments bearing upon this interesting subject would be 
very useful. GEORGE ADAMS, 

Loughborough, July 6th. 


SINGLE U. COUPLED LOCOMOTIVES. 

Sir,—On the next occasion that ‘‘Twirler” extends his gyra- 
tions beyond his immediate environment, he should pursue a 
course, regrettably unusual with railway men, and by use of his 
eyes determine that the Midland Company at any rate can satis- 


he fi reat Britain, for one bogie laterally 











t and do thorough good work of their kind, as the first 
thing that is asked when you apply for another job is, ‘‘ Where 
did you serve your time?” and, in nine cases out of ten, the man 
who has been with the best firm will get the job, and the rest will 
depend upon his brains whether he sticks there. rt % & 
London, July 6th. 





REPAIRING A SCREW SHAFT. 


Str,—In yesterday’s issue of your valuable paper is an extract 
from the Scientific American referring to the ability displayed by 
the engineers of the s.s. Veendam in coupling the broken screw 
shaft in mid ocean by means of Thompson’scoupler. It goes un to 
state that ‘‘ great credit is due to Captain Roggeven and Chief 
Engineer Savenoye for bringing safely into port the steamship, 
which, with less competent engineering, might have gone to the 

ttom.” 

Now, Sir, I have been struck by the constant occurrence of 
instances in which the captain or mates get equal, but generally 
the greater share of the credit or praise for skill displayed by the 
engineers alone—indeed, in some cases the engineers are often 
entirely overlooked, although all the labour, anxiety, and danger 
has fallen to their lot. : 

In this case I fail to see where the great credit to the captain 
comes in, unless it is in navigating his vessel into port at reduced 
ae a common every-day occurrence. In my humble opinion all 
the credit is due to the engineers for their ingenuity in getting a 
twisted broken shaft into something like line in a confined tunnel, 
in fixing the coupler over the fracture, and in regulating the 
engine’s speed and attending to the bearings at risk of death. If 
wrong in my conclusions, will some experienced captain enlighten 

2 


me? A. V. CosTER. 
11, Park-street, Hull, July 4th. 








Tue Times correspondent, writing from Venice under 
date July 6th, says :—‘‘ The new ironclad Sicilia was launched here 
to-day. The Royal Family were present, the weather was superb, 
and the Grand Canal crowded with steamers, and the gorgeously- 
decorated barges of fantastic shape presented a a 
tacle, impossible to be wit d except in Venice. The Cardinal 
Patriarch blessed the Sicilia, making a tour round her, accompanied 
by his Canons. The ceremony of espousing the vessel to the 
Adriatic was performed by the Queen. The Sicilia is the second 
largest ship in the Italian Navy. She is 122 metres long. Her 
armament will include four guns of 34 centimetres, eight of 15 
centimetres, and sixteen of 12 centimetres. It is calculated that 
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she will have a speed of eighteen knots.” The engines were illus- 
trated a short time ago in THE ENGINEER. 
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THE SERPOLLET STEAM PHXZTON. | 


Some time since we referred to a steam phzton constructed 
by M. Serpollet, and supplied with steam by his now well- 
known boiler. This pheton has traversed over 600 miles in 
France, and is now fang made the subject of a report by 
Professor Kennedy. 

Through the courtesy of Messrs. J. and O. G. Pierson, of | 
Rue Lafayette, Paris, representing M. Serpollet, we are now | 
able to give a section of this pheton. 

The phzton is put in motion by means of the handle or | 
lever C ; this lever works a pump, and injects water into the 
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THE SERPOLLET BOILER 
boiler ; the engine once started works a pump E, and continues | 
to feed the boiler automatically. The handle G steers the 
pheton in the ordinary way like a tricycle. Attached to this 
handle is a smaller handle M, which is attached to a valveF. 
By turning this handle M upwards the water will be pumped 
back to the tank, by turning it downwards the water will go 
all to the boiler. This allows the driver to give more or less 
or no water at all to the boiler, and increase or lower the 
— or stop the carriage altogether. Thus it will be seen 
that the work done by the engine is regulated by the quantity 


| chimney I absolutely invisible. 


| sufficient to carry the 
| foot brake L is attached to 





of such water sent into the boiler. We give a section of the 


boiler in its most approved form. The steel tube is enclosed, 
it will be seen, in cast iron sections. 

The engine is a two-cylinder horizontal one. To it is 
attached a gear-wheel, from whence the power is transmitted 
to the wheel of the pheton by means of a chain. This gear- 
wheel can be put in three different positions, the intermediate 
or central position will disconnect it from the engine, the 
left-hand position will connect it to the high speed and the 
right-hand to the slow speed motion. The boiler is of the 
Serpollet type, composed of three coils placed one above the 
other; each coil is composed of a flattened steel tube, the 
opening left for the passage of water being only ;', to 3; of 
aninch. The water is first injected into the bottom coil, 
evaporises immediately, and turning through the successive 
two upper coils, becomes largely super-heated to about 
550 deg. Fah. to 600 deg. Fah. The exhaust steam returns 
to a silencer placed above the boiler, and there is superheated 
before leaving the pheton; it therefore comes out of the 








THE SERPOLLET BOILER 


Coke is used as fuel, and this 
prevents smoke. On each side of the boiler is a receptacle, 
containing coke for fifty miles. They are connected to the 
fire box, and the ree of the pheton on the road is 
gern as required. A powerful 
pheton. The average con- 
sumption over 200 miles proves to be 3 lb. of coke and 15 Ib. 
of water per mile. We shall have more to say about the 
Serpollet carriage when we have a copy of Professor Kennedy’s 
report. 








ELECTRIC TRACTION ON TRAMWAYS. 


Witu the exception of two or three experimental lines, English 
tramway companies have refrained generally from adopting 
electricity as a motive power, They have, in fact, taken little 
interest in the subject, and it was only a year ago at the annual 
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meeting of the Tramways Institute of Great Britain and Ireland 
that the question was first brought prominently under their notice. 
On the 2nd inst., at the annual meeting of the same Institute, the 
members of which are the directors, engineers, and managers of the 
eS tramway companies in the United Kingdom, held at the 

estminster Palace Hotel, 8.W., the subject of electric traction on 
tramways was seriously considered from ays point of view. 
The assembly was presided over by Mr. W. J. Carruthers-Wain, 
managing director of the Birmingham Central Tramways Company, 
&c., and electricity as a motive power was under consideration 
during nearly the whole of the meeting. Three papers were read 
dealing with electric traction. The first was by Mr. Gisbert Kapp, 
on the “ Lineff System of Electric Traction ;” the second by Mr. 
A. J. Jarman, on ‘Self-contained Electrical Tramcars;” and the 
third by Mr. J. Gordon, on the ‘‘ Gordon Closed Conduit System.” 
The main point of interest in the paper on the Lineff system, which 
was described in THE ENGINEER, was the statement that the 
insulation resistance of the tramway had been increased from 4475 
ohms to 35,000 ohms per mile of line. This improvement had been 
effected by dispensing with the ordinary conductor which was laid 
at the bottom of the channel along its whole length, and by 
substituting a copper trough supported on insulators at certain 
intervals, the principle being similar to the method adopted in the 
laying of bare electric light mains by certain metropolitan 
companies. In addition to this, it was now possible by the 
arrangement of boxes at intervals to withdraw the iron strip or 
upper conductor for renewal or cleaning without disturbing the 
surface of the street, 

In the second paper Mr. Jarman described his system of storage- 
battery traction. The principal feature of the Jarman system is 
the employment of a compound or double-armature motor, and by 
means of which it is claimed that more power can be developed 
with a given consumption of electrical energy than in the case of a 
single-armature motor. It is frequently assumed that lead accumu- 
lators have reached their maximum efficiency; but the author 
exhibited to the meeting a storage battery which he claimed would 
bear at least half as many more discharges as any existing traction 
cell, before any renewal of the positive plates was necessary. The 
principle of this improved cell was, it was described, the mixture 
of aluminium and lead, this alloying stiffening the — and, it 
was stated, increasing the capacity of the negative plate to absorb 
and retain hydrogen. Experiments with this t of cell had 
shown that the plates would not buckle when discharging up to 
300 amperes. 

The third paper describe: .-hat is termed an improved closed 
conduit system. The general principle of this is the arrangement 
of a series of contacts, charged by automatic magnets, placed in a 
box in the ground at intervalsof about100yards, The system is being 
experimented with at Messrs. Merryweather and Sons, at Green- 
wich, The discussion of the three papers was takenseparately, but it 
came practically to the same result. The tramway companies ex- 
pressed themselvesin favour of substituting electric for horse or steam 
traction, provided electricity could be worked economically for 
traction purposes. What they really required were data re- 
garding the practical working of any particular system, and with a 
view to obtain this, and to ascertain what were the commercial 
prospects of electric traction, several of the tramway directors 
offered to permit experiments being conducted on their lines. 
Should the results be favourable, they would adopt electricity, but 
not otherwise. Electric traction engineers have now the oppor- 
tunity of demonstrating their different systems, and upon the 
results of their laboursjin this direction a: to depend the 
extension of electric power on tramways in this country. Except 
for this promised facility for running cars, however, matters stand 
much as they were. e slow process of arriving at a result by 
trial and error is apparently as necessary to-day as it was a hundred 
yearsago. , 

At the same meeting Mr. Humphreys Davies, F.S.I., was 
appointed surveyor and valuer to the Institute, and he read a 
paper on the valuation of tramways, 
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RAILWAY MATTERS. 


Txe London and North-Western Railway Company 
have purchased for £37,000, and taken over, the Central Wales 
and Carmarthen Junction Railway. 


Lorp Morey, the Chairman of Committees in the 
House of Lords, has appointed the Select Committee to inquire 
into the merits of the cashire, Derbyshire, and East Coast 
Railway Bill. The Committee will consist of Lord Basing, chair- 
man, Lord Truro, Earl Cairns, the Marquis of Bristol, and Lord 
Wimborne. The Committee met for the first time on Wednesday. 


Engineering News says the Multiple Speed and 
Traction Company is to be authorised to construct at once a short 
experimental line of this system in Jackson Park, at Chicago, with 
a view of testing its merits for the rapid transportation of large 
crowds. This is the device of Mr. M. E. Schmidt, described some 
time ago, and consists of several platforms of gradually increasing 
speeds. 

Tue Athens correspondent of the Times, writing under 
date of July 6th, says :—The new railway in the Morea was opened 
at Tripolitza by King George to-day in the presence of a 
numerous and enthusiastic crowd. The inaugural ceremony was 
followed by a banquet, which was given to the King by the 
Belgian Company, who have built the line, and to which one 
hundred and fifty guests were invited. 


THE two lines of railway which traverse the N.-W. 
Provinces and Oudh, and which are worked by eng enterprise, 
appear, says Indian Engineering, to be in a highly prosperous 
condition. The Bengal and North-Western Company will declare 
a dividend of 44 per cent. per annum, and the Rohilkhund and 
Kumaun Company a dividend at 5 per cent., in each case free of 
income-tax, both English and Indian. 


Tue French Government have for many years had most 
complete provision made for service in the event of its army being 
required for active duty. The plan consists of full and minute 
instructions to all the railways in the country as to the mode of 
procedure in securing the most rapid conveyance of the troops to a 

iven quarter on the briefest notice. These orders are kept asa 
State secret, and are carefully guarded by every railway official in 
charge of a railway station. No rehearsal of the scheme has yet 
been carried out, but, a contemporary says, an inspection is from 
time to time made to insure that the documents are in perfect 
safety and the seal intact. 


THE omnibuses and tramways of Paris carried, in the 
year 1889, 214,296,940 passengers, an increase of 22,079,683 
passengers over 1888. The Exposition of 1889, of course, 
accounted for much of this gain in travel. On January Ist, 1890, 
La Compagnie Generale des Omnibus owned 13,485 horses and 911 
vehicles of all types. Of this number 275 were omnibuses with 
forty places or seats, and 258 ran on tramways. Of the total of 
214,296,940 passengers in 1889, 58 per cent. rode in the interior of 
the vehicle, and the remainder rode on top for a cheaper fare. The 
grand total of receipts for fares was 30,744,111f. This is divided, 
in a report given in Le Genie Civil, as follows :—Average, 94s, per 
trip of vehicle ; 6s. 7d. per trip per horse; and nearly 2d. per 
passenger. 


Iy a recent article on the railway communications of 
the metropolis, says the Railway News, we referred to the enor- 
mous work done by the railways in carrying passengers to and 
from the City, and the results of the Corporation Census show 
how large has been the development of this traffic. Taking three 
of the stations, the numbers entering the City on the day of the 
census are returned as under :— 


1891. 1881. 
Great Eastern Railway, Liverpool-street .. 52,413 33,890 
North London Railway, Broad-street .. .. 43,042 30,444 
Metropolitan Railway, Bishopsgate. . 13,180 9,325 


These figures only relate to the numbers brought in, most of whom 
would be conveyed out of the City again the same day. 


AccorDINnG to statistics just issued there are 957 street 
railways in the United States and Canada. Of this number 589 are 
worked by horses, 49 by cable, 246 by electricity, and 73 by steam. 
The total value of these combined properties is estimated at 
164,400,000 dols., distributed as follows:— Horse railways, 
58,900,000 dols.; cable railways, 49,000,000 dols.; electric railways, 
49,200,000 dols.; and steam railways, 7,300,000 dols. This com- 
bination of motive power does service over 8818 miles of track. 
The smallest town in the United States which hasan electric street 
railway in operation is Southington, Conn., with a population of 
5400. The largest electric railway is at Boston, Mass. The entire 
system comprises 284 miles of track, 60 of which are electrically 
equipped, and there are 312 motor cars in operation. During the 
month of August they had 300 motor cars in service, making a 
total mileage of 314,700,000. The mileage of the tow cars was 
59,948,000, making a total car mileage of 444,648,000. In seven 
days 700,000 passengers have been carried by these cars. In one 
month the motor cars in operation made a mileage of 343,466,000, 
and the mileage of tow cars was 56,047,000, making a car mil 


NOTES AND MEMORANDA. 


THE rainfall at Greenwich in 1890 was 21°9in., being 
2°7in. below the average of the preceding forty-nine years. 

THE creosoted wood floors of a building recently 
burned in New York were the only portion of the structure not 
destroyed. They were only charred. 


RECENT surveys and soundings of Lake Geneva, by 
M. A. Delebecque, give its length along its axis 44°6 miles, the 
broadest part 9°5 miles, and the greatest depth 310m., or 1017ft. 
The average depth is nearly 500ft. 


THE number of deaths registered last week in twenty- 
eight great towns of England and Wales corresponded to an annual 


rate of 17°7 per 1000 of their aggregate pulation, which is estimated 
at 9,405,108 persons in the middle of this year. The deaths ranged 
from 13°1 at Birkenhead to 24°6 at Wolverhampton. 


THE following is said to be a useful recipe for a mixture 
to clean the iron portions of machinery and ordinary tools, Take 


two to three cents’ worth of paraffin, chipped fine, added to one. 


litre of petroleum in a stoppered bottle, which for two or three 
days should from time to time be shaken up until the paraffin is 
dissolved. To apply it, the mixture is well shaken, spread 
upon the metal to be cleaned by means of a woollen rag or brush, 
and on the following day rubbed off with a dry woollen rag. 


Tue number of hours of bright sunshine recorded at 
Greenwich observatory during 1890 by the Campbell-Stokes sun- 
shine instrument was 1255, which is about 35 hours below the 
average of the preceding thirteen years, after making allowance 
for difference of the indications with the Campbell and Campbell- 
Stokes instruments respectively. The te number of hours 
during which the sun was above the horizon was 4454, so that the 
mean proportion of sunshine for the year was 0°282, constant sun- 
shine ca represented by one. 


Ar a meeting of the Paris Academy of Sciences, a 
paper on the action of nitric acid of different degrees of concentra- 
tion upon iron at various temperatures, was read recently by 
MM. Henry Gautier and Georges Charpy. The authors conclude 
from their experimental results that “‘iron is always attacked by 
nitric acid, whatever its concentration. The action may proceed 
in two wa) 1) rapid, and accompanied by the disengagement of 
gas ; (2) slow, and without evolution of gas. The latter corresponds 
to what is known as the passive state of iron.” 


THERE were registered in London last week 2458 births 
and 1363 deaths. Allowing for increase of population the births 
were 181 and the deaths 57 below the average numbers in the 
corresponding weeks of the last ten years. The annual death rate 
per 1000 from all causes, which had declined frrom 28-9 to 19-0 in 
the name five weeks, further fell last week to 16°8. Duri 
the four weeks ending on Saturday last the death rate Smee: | 
20°5 per 1000, being 3-2 per 1000 above the mean rate in the 
corresponding periods of the ten years 1881-90. 


In some experiments described in the Comptes Rendus 
on the specific heats of some solutions, by M. W. Timofeiew, 
alcoholic solutions of bichloride of mercury and cadmium iodide 
were used. It is shown that the difference bet the molecul: 
specific heat of the solution and solvent is sensibly equal in the 
case of both salts, the mean value being 52. Taking this value to 
rep t the molecular specific heat of the salt in solution and the 
specific heats of the alcohols to be expressed by the formule, 
Cmethy) = 0°56755 + 0°001633* ; Cethyl = 053574 + 0°002132* ; 
it is shown that the observed and calculated specific heats of the 
solutions are very nearly the same in each case. 


TuE following mixture is stated to have been used with 
great success for the cementing of iron railing tops, iron gratings 
to stoves, &c., with such effect as to resist the blows of a sledge 
hammer. This mixture is composed of equal parts of sulphur and 
white lead, with about one-sixth proportion of borax, the three 
being mapas ag * oo epee together, soas to form one homo- 
geneous mass. When the application is to be made of this com- 
position, it is wet with strong sulphuric acid, and a thin layer of it 
is placed between the two pieces of iron, these being at once 
pressed together. In five days it will be perfectly dry, all traces 
of the cement having vanished, and the work having every 
appearance of welding. 


Tuer German Society for the Encouragement of Industry 
offers the following prizes, according to a contemporary :—(1) 
How far is the chemical composition of steel, especially the carbon 
present, a measure of the usefulness of cutting tools? Prize, a 
silver medal and £300; date, November 15, 1891. (2) A silver 
medal and £150 for the best chemical and physical investigation of 
the most common iron paints. Date, November 15, 1894. (3) A 

ld medal and £150 for the best work on the magnetism of iron. 

is should comprise a critical conparison of previous observations ; 
also personal observations on steel and wrought iron bars of the 
most various chemical composition possible, examination being 
made both of thestrength of temporary magnetisation with absolutely 
measured and varying magnetising force, and the strength of 











of 399,513,000. The receipts per car per day were 27°65 dols., and 
the cost of operating 6°65 dols. 


THE Times’ correspondent at Zermatt, Switzerland, 
writing under date July 6th, says the new mountain railway, which 
bas been in course of construction for the past two years, between 
Vitge and Zermatt, was formally inaugurated to-day, when the first 
train, containing the directors of the new company and about 100 
other persons, went over the line. It leaves the main line of the 
Jura Simplon, which runs up the Rhone valley from Geneva and 
Lausanne to Brieg, at Vitge, and goes thence through Stalden and 
St. Nicholas to Zermatt, thus bringing tourists into the very heart 
of the Alps, and to the foot of the Matterhorn. The difficulties 
encountered en route were exceedingly great, and the railway 
“ee is a marvellous piece of engineering skill upon the part 
of M. Stockalpe, who took part in the construction of the 
St. Gothard Railway. Hitherto passengers have only been taken 
as far as St. Nicholas. The formal authorisation of the Federal 
Railway Department is now only required to open the whole route. 
This will probably be granted within the next fortnight. The new 
railway will bring within easy reach one of the wildest and most 
eg districts of Switzerland, the journey from the Simplon 

ilway at Vitge to Zermatt occupying but three hours, instead of 
nine or ten as formerly. 


Ir is reported from Inverness, in connection with the 
proposed railways for the Highlands, that Major-General Hutchin- 
son, her Majesty’s Inspector of Railways; Admiral Nares, and 
Mr. Tennant, late general manager of the North-Eastern Railway, 
who have been requested by the Government to report on the six 
lines of railway suggested by the West Highland Commission, will 
begin their inquiry in the North at an early date. Mr. Murdock 
Paterson, chief engineer of the Highland Railway, who is intimately 
mene with the districts interested, has prepared a map on the 
ordnance survey scale showing the six routes proposed—namely, 
first an extension of the Dingwell and Skye line, from Strowe Fe: 
to Kyeleakin ; second, a line from Fort William to Mallaig ; third, 
a line from Achnasheen by Lock Maree to Aulibea ; fourth, a line 
from Garve to Ullapool, for the construction of which parliamentary 
powers have already been received; fifth, a line from Lairg to 
Laxford, on the north-west coast of Sutherland ; and sixth, a line 
from Lairg to Lochniver. At Inverness the Commissioners will hold 
a conference with the directors of the Highland Railway, and 
thereafter will make an inspection of the various routes. On their 
report the Government, if so advised, will givea grant or guarantee 
for the construction of the line recommended, 





per t magnetism and its durability with regard to temperature 

changes and vibrations. Date, Novem 15, 1893. (4) Investiga- 

tion of the trustworthiness of the usual methods of determining the 

—_ iron. Prize, a silver medal and £150; date, November, 
, 


M. Le CuarTeier describes in a recent number of the 
Annals des Ponts et Chaussées a method which he had adopted for 
measuring the strains in the members of an iron or steel bridge. 
For this purpose a bracket carrying a lathe centre is attached by 
small screws to the member the strain in which is to be measured. 
At another point of this bar a second bracket is fixed, in which 
slides a short steel rod pointed at both ends like a lathe centre. 
Attached to the same ore is a water chamber closed by a 
flexible diaphragm of German silver and connected to a fine open 
tube, in which the water, on being expelled from the chamber, 
flows, and serves to measure on a highly magnified scale any motion 
of the diaphragm. One end of the double centred rod presses 
against this a and a bar is supported on the other centre 
point of this rod, and on that of the fixed bracket afor tioned 
Any extension of the bridge member, therefore, causes a motion of 
the diaphragm and a fall of the water in the fine tube. Successful 
measurements are said to have been made on this system when 
the fixed points between which the extension was taken were only 
eight inches apart. 


An American paper publishes the following as a curious 
———- made several years ‘by an American engineer”:— 
“*He took ajlarge funnel fitted with a stop cock, and screwed the pipe 
into the top of a boiler containing steam of about 401b. pressure. 
He then filled the funnel with cold water and opened the stop cock. 
It would naturally have been predicted that the steam would have 
blown all the water out of the funnel. It did nothing of the kind. 
On the contrary, the water rushed into the boiler. Asa result of 
this and several other experiments, a boiler feeder was designed 
and patented, and worked with tolerable success. It was found, 
however, that it was not certain in its action, and the injector 
coming into high favour at the time, the inventor spent no more 
money on his ingenious idea. The inrush of water was due to the 
fact that the steam condensed in the long pipe of the funnel and 
the water hammer action then drove the water into the boiler. 
Practically just below the cold water there was a vacuum into 
which the water was driven by its own weight plus the pressure 
of the air.” We may inform this American paper that this one 
thing was not done by an American engineer but by Mr. H. Davey 
in England, and that it became the subject of a patent about 
twenty yearsago, 








MISCELLANEA. 


TxeE Royal Counties Agricultural Society’s meeting this 
year takes place at Portsmouth from the 14th to the 17th inst. 
inclusive, 


In Greater London last week 3294 births and 1718 
deaths were registered, corresponding to annual rates of 30°4 and 
15°8 per 1000 of the estimated population. 


Amonest those members of the Inner Temple who 
were recently called to the bar, there ap) the name of Dr. Ryan, 
Professor of Engineering in the University College, Bristol. 


Messrs. CHARLESWORTH, HALL, AND Co. announce that 
Messrs. John Rankine and Sons, Africa House, Leadenhall-street, 
London, and North Shields, have been appointed their agents for 
the Tyne, Wear, and Tees shipbuilding centres. 


Ir is stated that a German engineer has devised a new 
method for fixing a foundation under water. By means of a 
powerful jet of compressed air he drives dry cement down into the 
sand or mud at the bottom of a stream. e action of the water 
immediately fixes the t, and it b like solid rock. 


Wirs reference to the notice recently published relative 
to the invitation of the municipality of Sofia for tenders for the 
canalisation or drainage of Sofia, a complete set of the plans has 
now, says the TJimes, been received at the Foreign Office, and 
may be i ted there bet the hours of eleven and five. 


Tue electrical welding plant of the Johnson Company, 
at Johnstown, Pa., the Hnyineering News says, is being enlarged. 
‘‘ This is already one of the most extensive in the country. "The 
company manufactures street railway rails, and of the five 
pos wl now in place one is used for joining rails for switches 
and crossings, and the others are for large welds of 4in, and Sin. 
sections, The new plant includes five 100-horse power and two 
150-horse power Ball engines, and a special boiler-house. All of 
the electrical ap’ tus used is of the Thomson type.” What has 
become of it in land ? 


At the recent meeting of the American Institution of 
Mechanical Engineers the secretary read a paper by J. T. Henthorn 
on the ‘* Test of a Triple Expansion Engine.” The following from 
the paper is given by an American contemporary :—In determining 
the duty of this engine the — developed in the engine of the 
condensing apparatus and that of the main engine has been used 
collectively, and thus treated as one engine ; and this factor, when 
divided by the total water, which includes all that discharged from 
the surface condenser, and that also from the two receivers and 
the three cylinder jackets, gives as a result 12°94 lb. of water per 
indicated horse-power. This is accomplished with exceedingly wet 
steam, and of 125lb. pressure only. e engines were originally 
designed, however, to carry a working steam pressure of 1601b., 
as that was fixed by the mechanical engineers of the electric 
station as the ultimate pressure for all machines. With that 
pressure and dry steam only 12°6 lb, of water would be required 
per indicated horse-power, 


Tue Liverpool correspondent of the Manchester 
Guardian, referring to the Manchester Ship Canal, telegraphs :— 
** During the last few days marked progress has been made at the 
Eastham section of the Manchester Ship Canal. The breach in 
the embankment, which up to a few days ago entirely shut out 
the waters of the Mersey, has been sufficiently widened for 
steamers of small tonnage to from the Mersey at high water 
into the canal. The channel is from ten to twelve feet deep, and 
the dredging operations now actively carried on will very soon add 
to this depth. The Eastham section up to Ellesmere port will 
be opened towards the end of the present week, and the first 
barge coming down from Ellesmere to Eastham will arouse much 
interest. The next section on which the engineers will concen- 
trate their efforts is that between Ellesmere Port and Runcorn. 
Here very great p has been made within the last few weeks, 
and it is hoped that before many weeks are over communication 
between the Mersey and Runcorn may be an accomplished fact.” 


Tue industry of rolled steel girder or rolled joist making 
has now become firmly domiciled in England. Engineers and 
architects have long been dissatisfied with the common and inferior 
rolled iron joists which almost all come from the Continent, 
and which are rolled from common phosphoric iron with low limits 
of strength and elasticity. At the Leeds Steel Works, Hunslet, 
near Leeds, an important installation of plant has been made 
whereby there will * produced rolled steel girders 6in.“high with 
6in. flanges, down to small joists 4in. high and 3in. flanges. These 
works are well equipped in the fashion of modern steel works, and 
contain cold-sawing machines, punching and drilling presses, Xc., 
in order to carry out all the needful work upon the rolled stee 
girders that is usually demanded by iron merchants and ironwork 
contractors. A large stock is kept of various sections required in 
modern structural work, including these large girders. Leading 
English engineers have already adopted them, and tests made at 
various public testing establishments in this country show the high 
qualities of these English rolled joists. 


Tue July circulars of the Emigrant’s Information 
Office, 31, Broadway, Westminster, 8.W., and the penny and other 
handbooks, with maps, show the nt prospects of emigration to 
the Colonies, As to Canada, it is important to note that no 
emigrants, other than female servants should go out later than the 
end of July, unless they have e ments prepared for them. 
In Australasia there is a dem ‘or female servants, miners, 
navvies, farm hands, dairymen, ploughmen, bushmen, general 
labourers, and men who understan pruning fruit trees, vine grow- 
ing, and market gardening. Such men and women will under 
certain conditions get free or reduced f ges to Q land and 
Western Australia. In none of these Colonies, and least of all in 
Victoria and Queensland, is there an active demand for mechanics. 
In South Africa, carpenters, masons, bricklayers, and other useful 
mechanics, navvies, and female servants are in demand, and may 
under certain conditions obtain reduced to Cape Colony 
and Natal. Fruit growers with some capital will find good 
openings in all these Colonies. It has been found necessary to 
publish special warnings against emigration to Brazil, and under 
present circumstances to the Argentine Republic or Chili. 


A JAPANESE capitalist, says the American Manu- 
Sacturer, named 8, wakanni, in an interview in Pittsburgh 
relative to the search for oil in Japan, said :—‘‘ In Japan we have 
laboured under a great disadvantage in searching for oil. Instead 
of drilling the wells like you do in this country, it has been neces- 
sary to dig the wells. The shafts in Japan are square in shape, 














being about 8ft. at the opening and tapering off ually as they 
become deeper. DConcilesable time ape to dig wells of 
this kind. It entails the expenditure of about the same amount 


of money as the wells drilled in Pennsylvania. The cost of labour 
is much less. Five wells have been put down to a depth of from 
400ft. to 500ft. in this manner. They produce an average of five 
barrels per day. This nets big profits considering the price the 
oil brings. In Japan American oil and the home product sell 
for about 1 dol. per gallon. There is a small refinery near 
Tokio, It refines the product of these wells. In a letter 
from a friend who imported a rig from this country about 
a year ago he says his well at Echizawi is producing thirty 
barrels an hour at a depth of 720ft. This is strong evidence that 
there is plenty of oilin the country. People who speculate in oil 
in Japan are corisidered eccentric or crazy. Capitalists have been 
on slow in putting money into the enterprise. Another draw- 
back has been the cost of importing the tools and derrick. The 
transportation of these cost in the neighbourhood 1000 dols, for a 


complete outfit.” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GrroLp and Co., Booksellers. 

LEIPSIC.—A. TwieTmeyveR, Bookseller. 

NEW YORK.—INTERNATIONAL News Company, 88 and 85, 
Duane-street. 





PUBLISHER'S NOTICE. 


*," With this week's number is tamed a Two-page Supplement of 
“an engraving of the Machinery of the Twin-screw Steamship Scot. 
HKwery copy as by the Publisher includes a of - 
y vont Men 4 and subscribers are requested to notify phe of 
they not receive it, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tuk EnGineer, or containing ques- 
“tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a ston. of good faith. No notice what- 
ever can be taken of s comm 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
* fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

An OLp Susscriper.—Nothing can be done to economise fuel while you 
work at 35lb. pressure, and we presume that your boilers will not carry 
more. It would probably repay you to have entirely new and economwal 
engines and boilers, but on this point you must judge for yourself. 

Tyne.—You want to know “ How to measure the stroke of a tug boat?” 
We suppose you mean the stroke of the piston in a grasshopper engine. 
Unless you can measure the length of the crank and the distances between 
the centres along the side levers, you cannot ascertain the stroke by calcu- 
lation, and if you are in a position to measure the crank, &c., you can 
more easily measure the stroke of the crosshead directly in the guides 
than you could calculate it. 








UPROOTING TREES. 
(To the Bditor of The Engineer.) 

Sir,—Can any reader oblige us by informing us whether there is any 
machinery made in England for drawing trees up by the roots and 
clearing ground awa; iy . AND G, 

Liverpool, July 6 


DYNAMOMETER FOR MEASURING HORSE DRAUGHT. 
(To the Editor of The Engineer.) 





Sir,—If your correspondent “ D. 8." will apply to Messrs. Easton and 
on mg hitehall-place, I have no doubt that he can obtain what he 
wants. “ Dynamometer Horse,” invented by the late Mr. Rich, and 


used at the “Bedford trials of the R.A.8., will just suit him. 


Bedford, July 8th. Trip Gear. 





COAL ANALYSIS. 
(To the Bditor of The Engineer.) 

Srr,—In the article on ‘‘ How to Analyse Coal,” which appeared in your 
— a. April 20th, 1888, the formula for calculating the specific gravity 
should be :— 

Specific gravity = A +*- =O 
In bsg 
= Weight of coal in air. 
= Weight of specific gravity bottle filled with water at 60 deg. Fah. 
C= Weight of specific gravity bottle filled with water at 60 deg. 
‘ah. + the coal. Tae WRITER OF THE ARTICLE. 
July 8rd. 
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MEETINGS NEXT WEEE. 


LiveRPOOL ENGINEERING Society.—To-morrow, Saturday, 11th July. 
Excursion to Thirlmere Aqueduct. The party to leave Lime-street 
Station, Liverpool, for Keswick to-day at 5.15 p.m. 

Lonpon CHAMBER oF ComMERCE. — Monday, July 13th, ¥.. —— 
House, Eastcheap, London, E.C., at 8 p.m. A dress ‘on “ British Trade 
Prospects in the Soudan,” by Mr. H. Russell (late of aan 
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THE BURSTING OF A GUN ON BOARD H.M.S. CORDELIA. 


On June 29th a 6in. breech-loading gun burst at its 
seventh round on board H.M.S. Cordelia in gun practice, 
while the vessel was proceeding from the Fiji Islands to 
Noumea. The gun, No. 3, on the port side had been 
charged with common shell. ‘“ On firing, nearly all those 
who stood round the gun were killed. Huge pieces of 
iron flew in all directions. ‘The lift to the fore-royal 
yard was cut. The breech-block and a large portion of 
the gun-carriage were hurled across the deck ; the upper 
deck was burst through, and part of the gun-carriage was 
blown down into the main deck. Fragments of the 
shattered gun fell into the sea hundreds of yards away to 
starboard.” We quote the above from the Times. 
Terrible as the accident is in itself, we fear that its full 
significance will hardly be appreciated at first. 

The Cordelia carries ten six-inch guns. There are 
about 3840 six-inch guns carried in wunarmoured 
ships and 190 on armour-clads. In numbers alone 
then, the class to which the burst gun belongs is 
very important; but this is a very imperfect way 
of looking at the question. If we miscalculate 
the strength of one gun, why not of another? Unless 
a burst can be accounted for, confidence becomes 
shaken in all our guns. Our naval officers and men will 
no doubt behave as if they had confidence in them. In 
old days cast iron guns burst occasionally, and our men 
are quite ready to take their risk; but we have no notion 
of accepting this as a necessary risk, and if unnecessary 
it must be prevented. France has had the last fatal 
accident from a gun bursting. Subsequent investigation 
led to the conclusion that the weapon was very faulty, 
and sweeping changes in the armaments followed. We 
have heard of no guns bursting in Germany for many 
aes A burst might occur and be kept from public 

owledge under some circumstances; we think, how- 
ever, that one attended by loss of life would leak out. We 
take it, then, that there has been no fatal accident of this 
kind in Germany for many years past. 

We lay stress on the fatal character of the explosion 
not alone on account of its terrible significance to those 
individually concerned, but because it argues generally 
a different kind of miscalculation as to the strength of a 
gun than most of the accidents which we have had since 
that which took place on board the Thunderer on 
January 2nd, 1879. These chiefly consisted in the gun 
yielding near the muzzle, and were to be accounted for 
by the fact that we have pushed the principle of slow 
burning further than the construction of the gun would 
bear. Our officers had been delighted to find that they 
obtained higher and higher velocities from powder whose 
maximum pressure in the bore was kept low. This was 
owing to the fact that the powder was keeping up this 
pressure by more and more gas being developed as the shot 
moved towards the muzzle. Low asthe pressure was for 
the thick breech end of the gun, it was of course too much for 
the thin chase near the muzzle. Until latterly there was 
little danger of the gun being taxed there because the 
pressure of gas decreased much faster than the strength 
of the gun. Experience, however, taught us that we had 
arrived at making powder that burned slowly at first, 
and then generated gas so fast that as the shot moved 
forward the gas acted on parts of the gun whose strength 
diminished faster than the pressure of the gas. This was 
obviously a difficult matter to measure by pressure gauges, 
and we unfortunately learned it by our guns yielding 
near the muzzle. Such a burst seldom or never caused 
loss of life, and, the reason being apparent, the remedy 
was at hand. The accident we now have to consider is 
another matter. The gun has burst near the breech end, 
and with extreme violence. It reads like the case of a 
shell wedged in the bore. Suppose a wedge were 
entered at a little distance in front of a common shell, 
such as was in this gun, we might expect the shell to 
jamb, and then the pent up force of both the firing 
charge and bursting charge of the shell would burst 
the gun with great violence. This extreme violence 
unfortunately is sure to be found in the accidents with 
guns of the present day. An Armstrong 64-pounder of 
old type had a bore of 6*4in. diameter. Its largest charge 
was 101b. for a projectile weighing 64 lb., that i is, it was 
one-sixth of the weight. The present 6in. gun is a much 
more powerful piece, and it is fairer to compare with it 
the Tin. gun of 90 cwt., which fired a projectile of 112]b. 
with a charge of 221b. The 6in. guns, however, are not 
all of the same pattern. Some earlier guns weighed 
81 cwt. only. This fired a projectile of 80 lb. weight, 





with a charge of 341b. Then came a pattern of 89 cwt., 
with a shell of 100 lb. and a charge of 34 Ib., and lastly 
a gun of 5 tons, firing a projectile of 100 lb. with a charge 
of 42 lb. It is difficult to make sure of the pattern of the 
Cordelia gun. Lord Brassey’s Annual gives it as the 
81 cwt. pattern, but the official gun factory book con- 
tradicts Brassey’s Annual as to the Heroine and Satellite 
6in. guns, which throws a doubt on the Cordelia guns 
also. It may probably be safely concluded that the 
burst gun belonged to an early and weak pattern. Of 
these two patterns about 101 still exist pre 4 We must 
not suppose that these lighter guns are to be compared 
for strength and safety with the later and heavier pattern. 
Nevertheless, we must not let this pass as an excuse. A 
gun issued for service ought to be a thoroughly safe gun, 
and the occasion should be taken to investigate the 
condition of cur strongest pattern. It is just possible 
that we are dealing with a danger which may beset all 
new type guns, should it turn out that either the 
charge or the projectile is in fault. Let all go well, 
and we deliver at the muzzle a projectile with an energy 
of 2665 foot-tons from the 6in. instead of one with 1325 
foot tons from the old Jin. gun. The pressure is low, and 
everything is satisfactory. Let anything jamb, however, 
and we have to reckon with nearly double the explosive 
prec for our low pressure depended on the space behind 
ojectile increasing before our gas was developed. 
We Teles repeatedly dwelt on this before. With quick- 
burning powder the charge was like a violent dwarf, now 
it is like a giant who exerts his strength slowly and 
scientifically, but woe to us if he misbehaves. If the 
charge becomes disintegrated as to its granular form 
and so burns rapidly, the gun is exposed to a 
very great strain, but the account of the accident in 
this case reads more like the account of an absolute 
jamb in the bore, such as might arise if a shell yielded 
at the base, and the fragments all wedged up in the 
manner of the front projectile of the Thunderer gun, 
which was burst in the Arsenal to investigate this question. 
We are, however, far from wishing to prejudge the 
matter; our object is to urge a practical investigation. If 
necessary several guns ought to be devoted to the work. 
It would be very important to examine the condition of 
the powder in all the cartridges left in the Cordelia, as 
well as the common shell. Broken up or injured pebbles 
would mean one thing ; the condition of the shell another. 
It is to be feared that not a single fragment of the 
common shell from the burst gun was recovered. Should 
there be fragments found crushed, scored and polished, 
we should think we had strong evidence that the shell 
broke, jammed, and wedged open the gun. No gun, we 
believe, would resist this action. We are by no means 
repared, however, to say that this isso. Our guns must 
‘ thoroughly proved and tried, even if it necessitates 
several being tested to destruction. 


ENGINEERS IN THE NAVY. 


Ir has been semi-officially announced that the Govern- 
ment, as represented by the Lords of the Admiralty, con- 
template effecting important changes in the position of 
naval engineers. We are unable to say whether these 
changes will or will not involve an increase in pay. It 
is certain, however, that the status of the corps will be 
raised, and that more consideration will be shown for their 
comfort on board ship and in harbour. The cause of this 
somewhat sudden change in Admiralty policy is to be 
found in the circumstance that the Government has failed 
to get the requisite number of recruits in the guise of 
students. Ata recent examination there were no fewer 
than forty-five vacancies, and only forty-four candidates 
could be picked out as qualified. An appeal to the 
engineers of the private workshops resulted, moreover, in 
only three men presenting themselves to fill ‘the vacancies. 
Parents and guardians appear to be at last adopting the 
method which we have already recommended. So 
long as the Admiralty can get plenty of engincers, so 
long will the pay be small, and the position of 
engineers unsatisfactory. By limiting the supply, 
or cutting it off entirely, the Admiralty will be 
compelled to take steps to attract young men to the 
service. The Admiralty, as we think unwisely, —s on 
a very special training for engineers, and speci 
trained men are costly, and by no means easily ros | 
If it is essential that a man shall be highly educated, he 
will not be slow to regard it as also essential that he 
should be treated as a rather valuable article. If an 
engineer must know a good deal more than alieutenant and 
not much less than a naval surgeon, he has a legitimate 
right to be treated at least as well as any of his brother 
officers. The Admiralty will have to pay, and it is quite 
right and proper that it should pay, and we congratulate 
the engineers of the Navy on the probability that they will 
ere long be better off in the matter of both pay and 
position than they are now. 

Having said so much, however, in favour of the 
engineers, we may now permit ourselves to say a few 
words on the side of the taxpayer, and to ask in what 
consists the necessity for the presence of highly 
scientific engineers in our ships of war? It is a 
remarkable fact that in all the letters which we have 
from time to time received from engineers in the Navy, 
we have not received one which tells us what a naval 
engineer does in the course of, say, a week while at sea. 
Engineers keep logs, of course. The publication of a 
few log sheets in our pages would be interesting and 
instructive. It may be urged that such publication 
would be against the rules of the service. We should be 
the last to advise the least infraction of service rules. 
But we do not think any harm would be done by the 
publication of, say, just so much of a private diary as 
referred to events in the engine-room. With such a 
statement before us, we should be placed in a position to 
understand why engineers in the Navy should of 
necessity be so eminently scientific. Lacking the definite 
information, it appears to us that the scientific attain- 
ments of the naval engineers are simply costly super- 
fluities. We arrive at this conclusion by a direct process 
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of analogy. In the first place, a steam engine does not 
know whether it is in a man-of-war or an Atlantic liner. 
It has no respect whatever for the Admiralty or the 
articles of war; and what is good or bad for it ina 
passenger or cargo ship is or bad for it in a man-of- 
war. This being the case, it further—by analogy—seems 
to be evident that the engineers who can successfully run 
our ocean steamships are equally competent to run a 
man-of-war. The only argument we have ever heard 
adduced to the contrary was that there were more 
engines on board a man-of-war than there are in a 
merchant ship. To this statement, however, we take 
direct exception. Thus, for example, the Scot has 
certainly twenty engines, of one kind or another, on 
board her; and when we get to twenty, a few more 
steam cylinders make very little di‘erence one way or 
the other. In point of fact, we have never yet seen or 
heard an attempt made to prove that the engineers of 
the mercantile marine did not know all that need be 
known about the management and care of marine 
engines and boilers. Now it is no disparagement to say 
that we do not suppose there are more than half a dozen 
chief engineers afloat at this moment who could pass 
an Admiralty examination. We shall go further, and 
say that just the same statement holds good of the 
superintending engineers of our mercantile fleets. Yet we 
have only to look at the position of our mercantile steam 
navy to-day to see how admirably the existing system 
has worked. The Admiralty, for some reason the nature 
of which we quite fail to understand, has gone in for 
science in the wrong place; and finding that compara- 
tively high mathematics and a great deal of science did 
not, after all, qualify a man to take charge of very costly 
machinery, were driven to establish the class known as 
engine-room artificers; and it is very commonly 
reported that the artificers really do the work, and that 
the engineers are superfluous. Of course this is not all 
true, but we are disposed to believe that there is a great 
deal of truth in it. Our doubts could, however, be set at 
rest at once by the publication of such a statement as 
that for which we have asked. 

It must be clearly understood that we are not in any 
way depreciating the merits or the abilities of the engineers 
of the Royal Navy. On the contrary, our contention is 
that as far as can be seen they are a great deal too good 
for their work. What would be thought, for example, of 
a railway company which insisted that all its engine 
drivers must not only be skilled mechanics, but well up 
in the calculus and thoroughly versed in thermody- 
namics as well? or, to put the matter closer, what 
would be thought of the Board of Trade if it substituted 
examinations based on an education of the Admiralty 
type for that now used in passing chief engineers ? 
That a high scientific education may be a very good 
thing no one—we ourselves least of 2 Ta een’ But 
there is a place for everything; and an engine-room is 
not the place in which high scientific attainments are of 
any real value. That there ought to be in the Navy a 
few engineers of eminent attainments we are certain, 
because such men would have ample scope for the 
exercise of their powers in designing machinery, pre- 
paring specifications, or dealing with specifications and 
proposals made by contractors for engines and boilers, 
&e. But their place would be on shore at our principal 
dockyards. They would fill, in short, much the same 
position as that occupied by the superintending 
engineers of the mercantile marine. The Admiralty 
would have no difficulty whatever in obtainin 
the services of such men, provided it was prepare 
to pay them adequately; but the notion that men 
of the proper type can be obtained for about £500 
a year, and the chance of a small pension, must be 
denounced as ridiculous. As for manning the engine- 
rooms of the Navy, there would be no difficulty about that, 
if only the Lords of the Admiralty would abandon the highly 
scientific theory and rest content with attainments whic 
have satisfied every demand in the mercantile marine. 
No shadow of proof has ever been vouchsafed that this 
educational system of the Admiralty is the best, or nearly 
the best, for the end in view. It remains to be seen now 
if any of the Admiralty engineers can show that they 
have not to all intents and purposes wasted their time in 
acquiring information which they have no opportunity 
of utilising in any way. Half the discontent which 
exists among engineers in the Navy is due to the fact 
that the men eat their own hearts out, feeling as they do 
that their education has as far as possible unfitted them 
for the life they are driven to lead. They have been 
educated for one level and are compelled to live at another. 





MACHINE MINING IN ILLINOIS. 


THERE is very little doubt that in some of the American 
coalfields the use of mining machines is far more common 
than it is in this country. In the official report of the 
Bureau of Labour Statistics of Illinois, just issued, we have 
some instructive details as to the working of these machines. 
It leads to the sub-division of the labour of the mine; and 
in some cases it has certainly favoured a very large increase 
in the average yield. According to the summaries for the 
State of Illinois, there are 266 mining machines in use in 
that State; and they produced or “cut” 2,881,983 of the 
short “‘tons ” common in mining statistics in America. Of 
these machines there are seven types in use, by far the most 
general being the Harrison. The men who follow the 
machine and expedite its work are of several classes, the 
“cutters,” “ helpers,” “ blasters,”’ “‘ loaders,’ and so on; and 
their pay varies, the blasters having an average of slightly 
over 8s. per day worked, and the cutters over 9s. In one of 
the mining inspector’s districts, he recorded the fact that 
“there are now fourteen collieries operated by coal- 
mining machines.” Taking one colliery as an example, 
270 men are classed as “machine operators,” the largest 
number being loaders, and the next helpers. The average 
earnings do not contrast in total well with those of the hand- 
miners, because in machine-mining a few skilled operators 
obtain large daily wages, and the bulk of the remainder are 
unskilled—practically mere labourers. The yield of the 
machine-miners varies very greatly with the thickness of 





seam, the hardness of the coal, &c.—but one of the highest out- 
puts recorded is that with machines in one of the mines, a daily 
record of which is given. Over a year the average yield per man 
per day was 4°80 short tons ; whilst a large number of other 
mines worked by hand labour yielded on the average from 
2°50 tons to 3°80 tons. But whilst the work of the men does 
not very materially vary, the work of the machine and its 
attendants improves, as the men grow more accustomed to 
the machine and to its work. There is very little doubt that 
the growth of machine mining in America will continue, and 
this because there are some special circumstances in 

to the output and the consumption of coal there that seem 
to lead to enl: demands through long seasons. Some of 
the collieries ship considerable portions of their output over 
a limited time, and the time of the greatest briskness is not 
always as with usin the winter months. But there is the 
more general advantage that the machine gives, in the fact 
that the skilled labour employed is comparatively small, 
whilst a large amount of unskilled labour is introduced, 
which may be gradually trained by observation and experience 
to do the work that is needed in directing and following up 
the cutting of the machine. Nothing is stated as to the cost 
of these coal-cutting machines, and it is obvious that the 
question of the — will in degree depend on the first cost, 
as wellas on the relative return. But the official figures 
given in the report we have alluded to are well worth the 
attention of the coalowners in this country. 


THE RAILWAY HALF-YEAR, 


THE railway half-year just concluded has been one on 
the whole of extension. Most of the great railways have to 
record enlargement of the traffic receipts, though not 
ae | at so rapid a rate as was the case a year ago. The 
Midland Railway shows the largest addition to its receipts— 
an increase of over £8000 weekly on the average—and that 
addition proves that over its great district the trading interests 
are sound. Three other of the great railways—the Great 
Western, London and North-Western, and Great Northern— 
have also large increases, though much below that just 
named; and some of the smaller lines, especially the Irish 
railways, have added considerably to their income, whilst 
railways such as the Metropolitan have proportionately 
large additions. In one case only is there any decrease of 
moment, and that is in the case of the North- Kastern 
Railway, which had last year an enormous increase, and which 
has added to its passenger receipts, but has not been able to 
keep the mineral receipts up to the high standard of a year 
ago. Some of the passenger railways, too, felt the inclement 
spring weather, and have been stationary in the receipts. 
But, taken altogether, the railways have increased their 
trade in the past six months, and that in the face of climatic 
influences that were adverse. It may be hoped that the 
fuller traffic will lead to extensions of lines, and to the 
tapping of new sources of revenue to enable them to main- 
tain that improvement which they have recorded for a year 
or two. Ina short time we shall have on the great railways 
having termini in the metropolis the revised rates and 
classifications in force; and though it is quite probable that 
the change will be less than many of the traders imagine, 
yet probably it will be in general in the form of a reduction 
of maxima, if not of actual receipts. Itis, therefore, needful 
that the companies should be able to maintain their revenue 
by an enlarged service; and it may be assumed that they 
will have some reduction in at least some of the items of the 
cost of working, such as that of the cost of locomotive fuel, 
which has begun to recede from the very high rate it reached. 
Changes in the labour market may benefit the companies, 
but against any such relief will have to be set the cost of the 
larger number of servants which it is likely legislation will 
enforce. Railway perry however, are fairly good for the 
future, for they will benefit by the cheapness of em the 
growth of population, and the tendency to travel will give 
them increased traffic, and it can scarcely be thought that 
there is permanence in the very high rate of working expenses 
believed to have been general in the half-year just ended. 


THE COURSE OF TRADE. 


Orrictat figures for the first half of the year, as afforded 
by the Board of Trade returns, enable us to see how we stand 
in the world’s markets. Up to April there was not much 
difference between the business done in the first four months 
of 1891 and 1890, the figures being £82,887,380 and 
£83,082,369 respectively. May made the pendulum swing 
against us. In some measure this was owing to the fact 
that there were five Sundays in that month. One working 
day less, however, left three-fourths of the falling off un- 
accounted for. The decrease was simply due to the 
diminished business done in all the leading classes of exports. 
With June a rather more favourable face was set upon affairs. 
There is a net decrease on exports for the six months 
amounting to £3,489,713. Of that no less than £2,131,756 is 
owing to the shrinkage in the shipments of textiles, and the 
balance to the lessened business done in metal manufactures. 
The McKinley Tariff Act, working precisely as it was intended 
it should work, is responsible for nearly £2,000,000 of the 
decline. On the other hand, the account is balanced by an 
increase of £2,279,930 in the value of tin-plates exported to 
the States. This is easily explained. The increased duties 
levied under that Act upon tin-plates were postponed until 
the 1st of this month, the idea being to give the United 
States people time to take up the trade, which they had left 
severely alone. The tin-plates exports, practically a specula- 
tive operation, are, therefore, not a factor we may expect 
to see repeated. The conclusion is that the next half-year, 
in the absence of the favourable tin-plate movement, will 
show much worse than the first six months, and the end of 
1891 is certain to exhibit British trade with the United States 
in a seriously diminishing quantity. Compensation must be 
looked for, and diligently sought, in other quarters. 








LITERATURE. 


Architecture Navale. Theorie du Navire. Tomes I. et II. 
Par J. Pottarp et A. DvupeEsour, Ingénieurs de la 
Marine, Professeurs a l’Ecole d’application du Génie Mari- 
time. Paris: Gauthier Villars. 1890. 

Tus is the most complete treatise in existence on the 

mathematical part of the science of naval architecture. 

The noble volumes of Scott Russell and Rankine and 

Barnes, in our language, are principally concerned with 

the practical details of construction and erection of 

ships; while Mr. W. H. White’s “ Naval Architecture ” 

and Sir E. J. Reed's “Stability of Ships” adopt a 

popular method of exposition, so as to serve generally as 








text books of reference for the sailor and amateur, more 
than for the naval architect who performs all the 
laborious calculations. It is gratifying to notice in the 
volumes the frequent reference to the valuable papers 
in the Transactions of our Institution of Naval Architects, 
of Woolley, Froude, Macfarlane Gray, John, Denny, 
Elgar, Jenkins, Spence, Benjamin, Heck, and others ; 
and an introductory and very complete Notice historique 
et bibliographique adds considerably to the interest of the 
volume. 

But for the Institution of Naval Architects this mari- 
time country of ours would perhaps make a poor show in the 
highest science of the subject; and it is curious to notice 
the effect of medimval prejudice in our Admiralty 
management, in sacrificing public advantage to considera.- 
tions of mere social status, in that our corps of Naval 
Constructors should date from only about five years ago ; 
poor the naval architect was a humble individual, 

ept well in the background, and compelled to make 
ruinous sacrifice of scientific principles in his designs to 
suit the whim of the naval officer. 

These affairs are managed better in France, where the 
Génie Maritime has had a long and successful career ; 
their ships being so much better than our old man-of-war 
tubs, that we were formerly content to copy slavishly 
their models, when a prize occasionally fell into our 
hands. A visit tothe Naval Exhibition will show that our 
Victory and other line-of-battle ships and frigates did 
not compare favourably with creations of the French and 
Spanish dockyards. 

As we have said, the authors concern themselves only 
with questions of calculation in connection with theoreti- 
cal naval architecture, the construction of the ship being 
treated in the Cours de construction navale by M. A. 
Hauser, 1886, their colleague, M. Hauser, having taken 
this part of the subject off their hands. 

Our theoretical student of Naval Architecture at the 
Royal Naval College, Greenwich, will now find all the 
mathematics he is likely to require given at full length 
in these volumes, insomuch that they constitute almost 
a complete course of pure mathematics, as a reference to 
the table of contents will show: formulas of quadrature, 
exact and approximate; planimeters; application to 
ships, floating, upright, or inclined; geometry of the 
ship and of the associated surfaces; positions of equili- 
brium; diagrams of stability, statical and dynamical ; 
small oscillations, free and resisted; measurement of 
rolling and pitching, &c. 

Being a treatise for Government students, the illustra- 
tions are all taken from ships of war; but this does not 
prevent the book from being generally useful to students 
of private yards. The mathematical formulas and treat- 
ment in these volumes, though abundant, are elegant and 
restrained, and should present no difficulties to the 
student who is not terrified by an array of symbols; at 
the same time, graphic methods and verifications abound, 
such as the engineer loves who betakes himself to his 
drawing-board as amore convincing and certain mode than 
page after page of symbolism. It would take too long to 
point out AT the subjects of interest in these volumes; 
we must content ourselves with mentioning as very 
elegant the treatment in Part IV. of the dynamics of 
rolling, when the delay due to resistance is taken into 
account; also the investigation in Part III. of the 
stability of a ship which has taken the ground, or is 
partly supported, as in launching, or in being hauled up 
on aslipway. The work will — indispensable to the 
student of naval architecture, who must now-a-days study 
these theories to keep himself abreast of his foreign 
rivals; it will also be interesting to the mere mathema- 
tician, who will find here the origin and development of 
some of the most important and refined theorems of solid 
geometry as arising from the practical requirements of the 
shipbuilder, 





Part II. : Electrical 
E. and F. N. Spon, 


A First Course in Machine Drawing. 
Engineering. By Gro, Hauiipay. 
London, 1891, 

Wuitst discussion on the subject of an engineer's educa- 
tion is growing weekly more energetic in our columns, it 
is not without favour that we notice the publication of a 
new work for students, which certainly tends to start 
them on the correct lines. Mr. George Halliday, of the 
Finsbury Technical College, who has already produced 
several books for the use of his students in the drawing- 
office, has sent us a book of designs—working drawings 
of dynamo details—compiled expressly for electrical 
students. Mr. Halliday, we are glad to perceive, is of a 
very practical turn of mind. He points out in the intro- 
duction to the present work the absolute necessity that 
an engineer should be a good draughtsman, and he says, 
very wisely, that as students after leaving the college 
enter into an apprenticeship with some firm, and that 
as they will commence the drawing-office course in this 
apprenticeship at tracing, he therefore considers it 
rational to start his students on tracings—it gives them 
a knowledge of the use of their instruments, and acquaints 
them simultaneously by degrees with the details of 
draughtsmanship and the construction of machines, &c. 
We commend Mr. Halliday’s method, which has a decided 
touch of the “ practical” about it. If the same idea was 
carried out all through the courses at our numerous scientific 
colleges, the student on leaving would find himself started 
on his new career with knowledge which would assist his 
progress instead of retarding him by causing a confusion 
in his mind between college theory and workshop practice. 
We believe this book is the first work of its kind on elec- 
trical matters. It consists of a number of uniformly 
well-executed plates, measuring 13in. by 9in., represent- 
ing various parts of dynamos and motors as working 
drawings would represent them. Only the leading 
<a are given, but, of course, the drawings are to 
scale. 








THe cost of American smooth-bore cast iron guns 
ranged from 125 dols. to 150 dols. per ton; now, says the American 
Engineer, our rifled steel breech-loading guns cost from 859 dols. 
to 1000 dols, per ton, 
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THE ROYAL NAVAL EXHIBITION. 
No, IX, 


Mr. A. G. Mumrorp, of Colchester, exhibits in the 
Camperdown Verandah his well-known ‘ Favourite" 
steam donkey pumps of the latest design, made single 
and double-acting, with many improvements. These 

umps have been ip rrmes worked out to meet the 
Tatest requirements of high boiler pressures. 

Mr. Mumford also exhibits “‘ Mumford and Anthony's ” 
patent duplex pumps, horizon- 
tal and vertical types of which 
we illustrate. These pumps are 
being shown worked by steam 
and pumping against varying 
pressures as required. They 
claim to be the simplest and 
most trustworthy type of “ Du- 
plex’ pumps yet introduced, 
and they certainly possess many 
excellent and novel features ; 
the very small space occupied 
when fixed is a great advan- 
tage, so is the fact that all valves 
and pipe connections are so 
arranged as to be immediately 
and easily accessible. We have 
had various opportunities of 
seeing this pump in operation. 
It isa very ingenious and in 
some respects curious inven- 
tion. The arrangement of the 
ports in the steam cylinders 
compels the pump plungers to 
work in the same direction as if 
driven by cranks at right angles, 
thus one of the most important 
points in pumps is secured, viz., 
one or other of the plungers is 
always moving when the other 
is at the end of its stroke. Thus 
a steady flow of water is main- 
tained, avoiding jerks or sudden 
pressures in the main. It is 
impossible for both pistons to be 
at the end of their stroke at the 
same time. In the steam cylin- 
ders there are literally only two moving parts, namely, the 
pistons. There are no slide valves, levers, pins, or tappets 
to get out of order. Each piston serves as the valve for 
the admission and eduction of steam to the twin 
cylinder, in addition to bearing its own duty as an ordi- 
nary piston, driving the pumps direct, and this without 
any separate working part. The ports are so arranged 
that the pistons will start in any position. There are no 
dead centres, and throughout severe tests we quite failed 
to get the pump to stick or 
— of its own accord. 

The steam pistons are 
perfectly balanced by a very 
simple and effective arrange- 
ment of port or steam pas- 
sage, which reduces the fric- 
tion to that of an ordinary 
piston. A _ perfect steam 
cushion is given at each end 
of the stroke, suflicient to 
prevent the pistons striking 
the covers; but the full 
length of stroke is insured, 
and in the event of the pres- 
sure being suddenly taken 
from the pump, the cushion 
is maintained and the pistons 
do not strike the cylinder 
ends, or cause inconveni- 
ence in any way. In addi- 
tion to boiler feeding, &c., we 
understand that these pumps 
have given the best possible 
results as air and circulating 
pumps. Messrs. Davey, 
Paxman, and Co. are supply- 
ing the whole of the boiler 
power for working the elec- 
tric light engines for this 
Exhibition, and using the 
duplex pumps only for feed- 
ing the boilers; and the 
pumps can always be seen 
at work in the boiler sheds, 
pumping in this instance 
against 160 1b. pressure. We 
do not describe the construc- 
tion of these pumps, because 
it would be impossible for 
us within the space at our 
command to make it intelli- 
gible. A sectional model 
renders it clear ina moment. 
The pump depends for its 
action on the arrangement of 
the passages and the posi- 
tion of the ports where 
they open into the steam 
cylinders, and the pump in its present form is really the 
result of very extended experiments. The total absence 
of all external working parts is a peculiarity which can 
scarcely fail to attract attention. The handle shown on 
the vertical pump is intended to be used for filling a 
boiler by manual power before steam is got up. We can 
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vertical or horizontal, and can be sold at a very low price, | shackles, and has for one of its handrails a length of— 
we believe. We may add that the pumpsare not shown din. diameter—extra best best cable iron, manipulated 
by Mr. Mumford, but by Messrs. Price and Bellshaw, | at about its centre into a massive representation of one 
of Queen Victoria-street. lof the company’s trade marks. This consists of a 
Messrs. N. Hingley and Sons, of the Netherton Iron- | wonderfully regularly formed Staffordshire knot, and 
works, Dudley, are the exhibitors of some very fine | was tied cold, the makers state, at the Netherton 
specimens of anchor and chain work, the more weighty Board of Trade test house under a strain of 140 tons. 
of which are placed on a platform in the grounds, Amongst the company’s exhibits in the case near the 
immediately facing the entrance to the Peninsular and Victory are to be found large scale models of various 
| Oriental Company's kiosk, and about thirty paces there- | types of anchors, samples of cable and other iron, in- 
cluding twists, bends, knots, 
ram’s horn tests, &c.; a sample 
of very heavy mooring cable, 
4in. Tleeten probably the 
largest size ever supplied for 
the purpose; some links from 
a 2%in. cable, which, when 
tested to destruction, parted at 
261 tons 7 cwt. (= say, 40} tons 
per square inch) or 90°5 per 
cent. over Admiralty strain. 
There is also shown in this case 
a specimen of 2}in. cable, which 
after being tested to 157} tons, 
or 40 per cent. over statutory 
requirements, was proved to 
190 tons without breaking. The 
testing was then carried to 
208 tons, 85 per cent. over proof, 
and more than double the Ad- 
miralty requirements, and this 
without sign of flaw,or fracture. 
A portion of a chain originally, 
it is stated, thirty-two miles 
long, and links from which— 
lin. diameter— broke when 
tested at 36 tons, or 200 per 
cent. overAdmiralty strain; and 
also links from jin. and jin. 
chains, which broke respectively 
at 5tons and 13} tons, or 213 
and 192 per cent. more than 
the Admiralty requirements for 
these sizes, are also shown. The 
fractures in every case show 
HORIZONTAL DUPLEX PUMP. that the articles have been made 
from a clean, well-wrought 

from; while the lighter articles, such as models of anchors, | metal possessed of good fibre. ‘ 
specimens of iron, samples tested to destruction, &c., are | Messrs. Brown, Lenox and Co., of Millwall, E., exhibit 
to be found in a case on the extreme right of the Camper- | in the Camperdown Gallery a full-size wooden model of 
down Verandah. Chiefly conspicuous amongst the | their 5}-ton Inglefield and Lenox patent anchor, as used 
heavier articles is an Admiralty pattern anchor of | in the Royal Navy. Anchors of the pattern represented 
very large size, weighing some 7} tons, and in every respect | have the flukes and tipping piece constructed separately, 
suitable for the first-class line-of-battle ships now building. | the three pieces being afterwards connected together and 
Near this are to be seen several other large anchors; one | to the shank by a pivot. These anchors are being supplied 
weighing 84 tons, and intended for the P. and O. 8. N. | to twenty-five of her Majesty’s ships, including the Royal 
Oak, Inflexible, Trafalgar, 
&e. It may be interesting 
* to here note that this firm 
. have supplied to the Ad- 
r A miralty, during the past 
fifty years, upwards of 
30,000 tons of anchors and 
chain. A case near by con- 
tains thirty-three highly- 
finished models of various 
anchors manufactured by 
the firm, and is interest- 
ing in that it allows the 
gradual development of the 
tipping piece to be traced. 
The case also contains 
models of two curious 
anchors, made one with 
two and the other with 
four flukes placed at right 
angles to each other. These 
anchors were made to spe- 
cial order. The firm are 
also exhibiting a mush- 
room anchor and a large 
mooring screw, together 
with samples of cable 
links from }in. to 2}in 
diameter, various stoppers, 
shackles, &c., and a speci- 
men of l}in. lightship 
mooring chain as broken 
at Lloyd’s testing house, 
the object being to show 
the very fine fibrous na- 
ture of the iron used in 
its manufacture. We also 
noticed on this stand a 
number of Lenox’s patent 
cast malleable iron blocks 
and sheaves of different 
types, and ranging from 
4in. to 12in. diameter. 
These blocks are said to 
possess the strength of the 
ordinary form with a saving 

of nearly half the weight. 
Messrs. Henry Wood and 
Co., of 38 and 40, Queen- 
Company’s Himalaya, being of Rogers’ patent improved ; street, Liverpool, have on their stand, located in the 
box stock type, while two others, each weighing about | Camperdown Gallery, some very finely finished samples 
8} tons, are constructed on Hingley’s patent self-canting, | of cables, special crane chains, shackles, &c., the links of 
and Trotman’s improved box stock systems respectively, | 5in. cable shown being probably the largest of any in the 
the former to Admiralty specification. A Hall’s patent | Exhibition. Among the samples tested to breaking we 
stockless anchor shown on the same stand, and weighing | noticed some links of their 2,%,in. Admiralty pattern cable, 








VERTICAL DUPLEX PUMP. 


say, from personal experience, that it is a very clever | upwards of 30cwt., though it appears a comparative | which only gave out after a strain of 227} tons (or 92-2 
invention very well carried out. pigmy, would undoubtedly render good service, and more | per cent. over Admiralty tensile test) had been applied, 

Another novelty on this stand is Mumford and Dalby’s | especially for holding in soft ground. The platform, | while in the case of a 1,';in. mild steel chain of Messrs. 
patent direct-acting steam pumps, also shown at work, | carrying also two large size Government pattern mooring | Wood’s make the links did not part until they had 
and perhaps the simplest and most trustworthy pump | swivels, is appropriately surrounded by a length of 3in.| been submitted to a load of 574 tons, or 180 per cent. 
of that type yet introduced. They are made either | navy strand cable, provided with connecting and anchor | in excess of Admiralty requirements. Similarly the 
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links of a 2in. special cable parted at 1362 tons, 
or 84 per cent. over Admiralty stipulations, and the 
sample shown of a }iin. special crane chain is cer- 
tified to have stood a strain of 29,3, tons before it gave 
out. A very massive mooring swivel, constructed on 
Hardy’s plan, a Senhouse slip, a clear hawse slip, and a 
Blake’s stopper for riding bitts complete this small but 
interesting display. 

The Whitecross Company, Limited, of Warrington, 
exhibit, in the Camperdown Gallery, samples of the 
iron and steel wire rope rigging and hawser ropes as 
supplied by it to the Admiralty during the last four 
years. It also has in the case mounted specimens 
of the steel wire rope supplied for the construction 
of the North Sydney Suspension Bridge. These ropes, 
7iin. circumference, broke under a test strain of 210 tons, 
or 110 tons per square inch sectional area of metal. 

The Improved Martin’s Anchor Company, of Adelphi- 
terrace, Strand, W.C., exhibit in the Camperdown 
Gallery, by permission of the Lords Commissioners, one 
of the company’s well-known type of anchors weighing 
5 tons 17} ewt., and destined for one of the new battle 
ships now building for her Majesty’s Navy. A large size 
model of the bows of an ironclad fitted with models of 
these anchors, shows how they can be snugly housed out 
of the line of fire of guns even when trained to fire 
right ahead. A number of photographs of anchors as 
supplied to the Russian, Spanish, Indian and other 
Governments, are also exhibited at this stand. 

Mr. George Tyzack, of South Shields, has one of his 
improved patent triple grip anchors in the grounds, at a 
point between the area and the lake and near the band 
stand. This anchor is of cast steel, stockless and weighs 
about two tons, the tipping piece and flukes being formed 
inone. The tipping piece is formed with points, some- 
what like small flukes, so as to render it more effective. 

Mr. John Shaw, of the Yorkshire Wire Rope Works, 
Sheffield, is exhibiting in the Camperdown Gallery a 
comprehensive selection of his improved special flexible 
steel wire ropes, as supplied for ships’ hawsers, cables, 
hoisting gear, &c. A hawser of this description, and 
4}in. circumference, 140 fathoms of which size is shown 
coiled on a very compact double-acting winch, is equal to 
a tarred hemp hawser three times the circumference and 
twice the weight, the breaking strain being equivalent to 
40 tons. Some very neat examples of splicing from Hin. 
to 5in. in circumference, and a selection of Major Rock’s 
patent shackles and self-releasing hooks, complete this 
exhibit from the naval point of view. 

Messrs. Harfield and Co., of Mansion House Buildings, 
London, E.C., have erected a specially high stand at the 
“Victory ” end of the Camperdown Gallery, whereon to 
show a set of their patent compensating steering gear as 
supplied for her Majesty's cruisers Sirius and Spartan. 
On the same stand the makers also show a set of their 
ordinary right and left-handed screw steering gears, the 
two sets being so arranged as to allow of either of them 
being put in or out of gear with a weight of 25 cwt. 
placed beneath the platform, and so suspended that to 
move it about its leverage of 3ft. Tin. might be taken 
as fairly indicative of the work to be done in moving a 
full-sized rudder. 

In the compensating set the pinion gearing with the 
rudder quadrant is set excentrically on its spindle, the 
curve of the quadrant being generated so that three of 
its teeth are always in gear with those of the pinion, and 
as the periphery of the latter is furthest from its spindle 
when the rudder is in the fore-and-aft line, it follows that 
the greatest speed is given out when moving the rudder 
from 0 deg. to, say, 15 deg., and the greatest power when 
moving it from, say, 15 deg. to 40 deg., one turn of the 
wheel setting the rudder over 12 deg., and 3} further 
turns continuing it on to 40 deg. 

When tested as to turning effort required, it was found 
that with the compensating gear, the application of 25 lb. 
overcame the load at 5 deg., and 77 Ib. at 40 deg., whereas 
with the ordinary screw gear it required an exertion 
equal to 36 Ib. to balance the weight at 5 deg., and the 
application of 288 lb. to move it at 40 deg. 

A model illustrating the method of fitting the anchor 
gear on board H.M.S. Collingwood is shown, and also a 
small working one of a double-clutch controlled pair of 
vertical capstans, so arranged that either capstan may 
be at rest or be rotated in either direction and indepen- 
dently of the other. One of the firm’s well known type 
of cable stoppers is also exhibited. 

Messrs. John Rogerson and Co., Limited, Stanners 
Closes Steel Works, Wolsingham, near Darlington, show 
some of their productions on Stand No. 5184, St. Vincent 
Gallery, consisting of 6 and 9-pounder shot and shell; 
4‘7in. forged steel armour piercing shell; 6in. and Qin. 
cast steel common shell; girders for gun carriages; gun 
jackets, pivots and cradles for 6-pounder guns; one 
6-pounder and one 9-pounder and mounting com- 
plete, both for naval purposes. Visitors will do well to 
note on viewing this exhibit a worn-out bevel pinion, 
which shows in a very striking manner the amount of 
wear that steel will undergo without distortion or break- 
age, as compared with cast iron. 

The 6-pounder Rogerson-Downie quick-firing gun 
shown on this stand may be naturally compared with the 
Hotchkiss and Nordenfelt guns of that calibre. It is 
claizned for the former that there is a less number of 
parts, and that it exposes a less amount of front to the 
enemy than either the Hotchkiss or Nordenfelt guns. The 
gun can be aimed and fixed by means of a “pistol 
handle” attached to the shoulder-piece, or non-recoiling 
portion of the gun. The gun can also be readily changed 
from hand-firing to semi-automatic firing. That is tosay, 
the act of placing a cartridge in the breech will auto- 
matically close it; while the action of recoil near the end 
of the stroke will automatically open the breech, eject the 
empty case, and cock the hammer, leaving the breech 
open for the reception of the next cartridge. The two 
guns exhibited are well turned out and finished. 

The Practice Cartridge Syndicate, Limited, exhibit 
their adapter for enabling practice to be carried on with 


miniature cartridges. Anyone can test the action by 
firing a magazine arm with the adapter and miniature 
cartridge fitted in it. This was described in THE ENGINEER 
of February 27th last. 

Morris's tubes naturally claim precedence to the above, 
as the first invention for enabling practice to be carried 
on in miniature. The difference between the two is that 
whereas the practice cartridge mentioned above is a device 
for enabling a full-sized bullet to be fired with a miniature 
charge, which is applicable to small arms only, Morris 
screws an entire tube carrying miniature ammunition 
into a piece of any size. These may be seen applied to 
the guns of the Elswick exhibit, and anyone can practise 
with them at targets. Thus practice in using the sights 
of heavy guns may be obtained in the easiest possible way. 

To Messrs. Grenfell Accles’ exhibit at the Royal Naval 
Exhibition has been added, since the time we last visited 
it, a new gun sight and range indicator, invented by 
Captain H. H. Grenfell, R.N., which is novel and 
ingenious. The system is applicable to all guns, and 
offers notable advantages over the methods of sighting 
hitherto in use. The necessity of an improved method of 
sighting for field guns is fully recognised. The range of 

weapons has of late been enormously increased, and 
no adequate degree of accuracy of laying can be obtained 
with existing service sights, the unaided eye being 
incapable of discerning distant objects with suflicient 
distinctness to align accurately the present sights upon 
them, and the sights themselves are too roughly 
designed and formed to admit of fine laying. Efforts 
have been made to remedy these defects, notably 
by the Scott telescopic sight. This sight, how- 
ever, requires minute adjustment with levels, micro- 
meter screws, and verniers. In action, verniers and 
minute scale divisions are undoubtedly objectionable. 
Captain Grenfell applies a telescope to the head of the 
day sight, the bar of which, instead of being straight, is 
formed to such a curve as to enable all the increment of 
elevation for the different ranges to be made of equal 
length on the bar. The special advantage taken of this 
is the application of an indicator, in which the range 
Saemunaiing to the elevation set to the scale at any 
moment is seen in clear good-sized figures. If the 
elevating bar is moved up or down, the figures are moved 
automatically, the hundreds being carried into thousands, 
very much in the manner of acalculating machine. This, 
if trustworthy, as we see no reason to doubt it can be 
made, offers a great advantage in simplicity in laying. 
Captain Grenfell objects to the inversion of objects in 
the Scott telescope, and uses the necessary combination 
for an erect image. Scott’s telescope, however, has the 
necessary eye piece for this if preferred, but dispensing 
with it, and taking the image as it naturally comes 
through tae object glass in the inverted position, gives 
advantages which cause it to be preferred 7 instructors, 
who ought to be good judges of the confusion liable to 
arise with an inverted image; namely, increased light, 
increased field of vision, andashorter instrument. Clearly, 
however, this question cannot be connected with any 
special system of sighting. The indicator, whose use 
seems dependent on the curved bar and equal divisions, 
is the most distinct advantage we see in the Grenfell 
day sight, as compared with others. The electric night 
sights, before noticed, are admirable, and have been 
adopted to some extent already, we understand. 








THE IMPROVED LINOTYPE COMPOSING 
MACHINE. 


AsouT a year and a-half ago we illustrated and described 
the Linotype composing machine!, which at that time had 
been introduced into this country from America. The 
inventor, Mr. Ottmar Mergenthaler, of Baltimore, U.S.A., has 
now made several important improvements which are embodied 
in a machine recently arrived from America, and which was 
at work in the Printers’ Exhibition held in the Agricultural 
Hall, Islington. 

In this improved machine several of the working parts 
have been reconstructed and made more accessible, and many 
movements have been so modified that the output of this 
composing machine is now, we are informed, 10,000 letters 
per hour. The old pattern of machine has been at work 
for several months in the offices of some of our daily con- 
temporaries, and the results obtained by them show a 
minimum average of four men’s work for each machine. 
The before-mentioned figure, therefore, for the new machine 
shows a marked advance. We cannot, without drawings, 
give a detailed description of this machine, but may say that 
the work performed is exactly the same in character as in 
the machine described some time ago. The compositor, b 
aid of keys like those of a typewriter, builds up a mould, 
against which hot metal is forced by a pump; the line thus 
obtained is trimmed for “ height’ by being revolved against 
a knife, and it—the line—is pushed through a sh ed 
die which makes it uniform in thickness. Whilst this is 
being done the matrices, which formed the ‘“ composite ” 
mould from which the line is cast, are automatically dis- 
tributed, or put back into their respective magazines again, 
where they remain ready for use. Many of the mechanical 
details are altered. The metal plates or “‘ matrices,” which 
formerly had to be pushed out of their tubes or magazines, 
are now ejected by a spring, thus making the release positive 
and independent of the operator’s touch ; the man depresses 
the key as before, but this action only sets the ejector spring 
in motion. This spring is put in tension again by means of 
an automatic cam. 

In the old machine an air blast was used to place the 
matrices in position as they fell from their tubes; this blast 
is now done away with. As each matrix is ejected from its 
magazine, it falls by gravity on to an inclined quick-running 
belt, which conveys it over and in front of a four-leaved 
pinion or pusher, when it is arranged in line with the pre- 
ceding matrices, which form the “‘composite’’ mould alluded 
to above. This is a great improvement, for not only is the 
machine thus rendered practically noiseless—a matter not to 
be lost sight of in the composing room—but the power expended 
in creating the blast is saved; this power, we are informed, 
was 53 per cent. of the total amount required to run the 
installation. 








‘ The Linotype was described in the issue of Taz Enorneer for July 
12th 1889, No. 1750, vol. xviii. 





The original means of justification is retained. As described 
in our former article, each e is formed in the shape of a 
double wedge, and by pushing these wedges together the 
line of matrices is expanded to the set length or measure. 
Here the inventor has profited by experience, for in the old 
pattern a very indifferent justification was obtained when the 
machine was put on to a long “‘measure;” this made it 
nearly exclusively a “newspaper” machine. Now this 
difficulty is quite overcome, so the use of the machine is 
extend in Geaeenee, and it will now cast lines 30 pica 
“ems” long—bdin. 

A very ingenious arrangement has been introduced to pre- 
vent the formation of a conglomerate mass of matrices, metal 
and space wedges, which was the case in the old machine 
when a careless operator sent a short line to be cast. Should 
this happen now, the vice jaws, between which the matrices 
and spaces are held, close up automatically in front of the 
metal pot mouth, and stop the same up, thus averting what 
was at one time a serious accident. An electric circuit was 
closed when a matrix fell wrongly in the old machine and 
stopped the distribution; now a mechanical clutch does the 
same, and has been found to work very well. 

The shape of the metal plate or matrix has also been 
slightly changed. This is in order to meet the require- 
ments of that part of the machine which locks the matrices 
before casting, a perfect alignment being obtained. When 
stamping a matrix of the former shape the metal was much 
distressed, and a bad “ position” of the character was often 
obtained. This is now rendered impossible, because the 
brass is so distributed that it bears the strain without dis- 
tortion. It is also noteworthy that the furnace for melting 
the metal is now well lagged. This not only keeps the 
heat from the operator, but produces a great economy in gas ; 
in the old machine gas was a serious item when the con- 
sumption was taken into account. Now about eight cubic feet 
per hour is sufficient to keep the metal at a constant tem- 
perature. In the old machine thirty cubic feet jd hour 
were consumed. The actual power required to drive the 
machine when at full work is, we are informed, 0°13 actual 
horse power. In our description of the old machine we said 
it was “one of the most remarkable machines ever invented.” 
We must now congratulate the inventor on having still 
further improved this remarkable composing machine. The 
new machine, it may be mentioned, is now being manufac- 
tured in Manchester. 








STRENGTHENING STEAM PIPES. 


Ir is well known that the tensile strength of copper greatly 
decreases with a rise in the temperature, and copper steam 
tubes on that account are liable to cause serious accidents. 
The Fairfield Shipbuilding and Engineering Company, of 
Govan, has recently carried out some experiments with a 
view of strengthening the sg steam tubes, by having wire 
coiled round them. As Delta metal is known to lose com- 
paratively little in strength with increasing temperatures, as 
shown by Professor Unwin’s experiments about a year ago, 
the Fairheld Company tested Delta wire against copper, both 
cold and at the temperature of melting tin—442 deg.—and 
obtained the following interesting results :— 


Tensile Stress of Delta Metal and Copper Wire made by the Fair- 
field Shipbuilding and Engineering Company, Limited, Govan, 
Glasgow. 
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Tue Royal AGRICULTURAL SocieTy.—Intending competitors for 
the prizes for ploughs offered by the Royal Agricultural Society of 
England in connection with its meeting at Warwick next year, are 
reminded that the entries close on Saturday, the 25th July instant. 
Copies of the detached regulations may be obtained on application to 
the Secretary at 12, Hanover-square, London, W. 


Botton TECHNICAL ScHooL.—At a meeting of the Bolton 
Technical School Committee last week, it was announced that the 
Bolton Technical School E tive C ittee met last week. 
The late Mr. Edward Cross’s promised subscription of £500 will 
be given by Mr. J. C. Cross, The Engineering Department re- 
ceived the attention of the committee. Estimates and d 
were received from the most noted firms of tool makers’ in 
Lancashire and Yorkshire, and the designs and specifications were 
reported on by practical men under the direction of the chair- 
man, Mr. Ald. Schon, J.P. Messrs. M. Buck and Son, of 
Bolton, are supplying a 10in. centre double-gear self-acting slide 
surfacing and screw-cutting lathe, with gap bed 12ft. long, and 
one of their improved shaping machines, with traversing head, 
having an adjustable spoke up to ten inches. Messrs. Cunliffe 
and Croome, of Manchester, are making a six-inch centre 
back-geared screw-cutting lathe, to work by power or as a foot lathe. 
This has a gap bed 5ft. long. It has a compound slide 
rest, self-acting, with twenty-two change wheels. There is also a 
milling table to attach to carriage, and an attachment to fix 
to top of rest for cutting small wheels, and it will be fitted with 
special chucks, ‘The self-acting planing machine has all their 
latest improvements ; it will plane 4ft. long by 2ft. wide and 2ft. 
high, and self-acting in vertical, horizontal, and angular cuts. This 
firm is also making the radial drilling machine, which has arm 3ft. 
radius to drill holes up to 2in., and bore up to 8in. diameter. The 
arm will swivel round pillar a complete circle, and the headstock 
has a screw-locking motion for adjusting along arm. Messrs. 
J. Dickinson and Co., of Keighley, have been entrusted with 
the Universal and twist drill milling machine. It will cut 
rhymers, twist drills, taps, and cutters, spur, bevel, worm, and 
scroll wheels, and do all sorts of plain milling. This firm also sup- 

lies the cutter grinding machine. Space is left for additional 
athes and machinery which may be made by the students in the 
schools, as is done at Manchester, Bradford, and elsewhere, the 

hine tools sup being taken as models. It is hoped that a 
testing machine may be fixed in this department. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany : Coal and iron trades, 1885-1889.—The United 
States Consul-General at Frankfort reports:—The effects 
of scarce and costly coal! were most directly felt in the 
iron and steel markets. For the domestic ore supply 
Germany relies mainly upon the great deposit extending from 
France theough Lorraine and Luxembourg, and some smaller 
deposits in Silesia and Westphalia. The production in 1889 
was 11,001,042 tons, an increase of 336,735 tons, or 3°15 per 
cent. over 1888, and of 1,649,936 tons, or 18°5 per cent. over 
1887. Imported ores, chiefly from Spain, Holland, and 
France, amounted to 1,234,789 tons—71,416 tons, or 6°15 per 
cent., more than in 1888, and 198,572 tons, or 19°15 per cent., 
over 1887. According to the best attainable records, the 
course of the pig iron market in Westphalia, from 1882, has 
been :— 





























Prices per ton 
Description. ae Cn eT ten Tee eo. 1 spi 
1882.+ 1886. | 1887.* | 1888.* | 1889.* 
PG £aaj/£an4a/)£8 aif. d. | £ 8. d. 
Bessemer pig... .. .. 8 9 5/2 18/2 8 64 21110|3 5 5 
Forge pig .. | 8 4 9 11810/8 6 8/310 oy} 3 8 8 
' 

Foundry pig .. “| 814 44)2 8 7/214 5/2 8 74) 8 10 8 
‘uu t Maximum. t Minimum, * Average. 
During 1889 prices were, per ton, for :— 
Description. January. | June. | Sept. | October.) Nov. | Dec. 
: lenal|€and\£and\£na/£84/£ 8, a 
Bessemer pig | 214 64) 2 19 ~ 5 5314 44.4 7 8| 412 2 
Forge pig 212 6} 219 6/8 6 54) 818 44/319 444 9 8 
Foundry pig..| 219 6/8 2 v4) 9 12 | si7 4}4 9 8/418 2 








Notwithstanding the buoyant market and an insatiable 
demand, the product of pig iron—4,524,759 tons—only 
increased by 187,638 tons, or 4°3 per cent. over 1888, and 
by 837,325 tons, or 22°7 per cent. over that of 1885. 
Between that date and the end of 1889, Bessemer and 
Thomas pig and spiegeleisen increased by 665,217 tons, or 
51°15 per cent.; forge pig by 20,025 tons, or 1:05 per cent.; 
foundry pig by 152,075 tons, or 31°25 per cent.; scrap iron 
dec: by 982 tons, or 6°7 percent. Under such circum- 
stances there was a serious decline in exports of German pig 
iron. The United States imports, mainly spiegeleisen, 
decreased by 57,099 tons, or 26°7 per cent. under those of 
1885, and there was a similar decline in exports to Austria, 
Belgium, France, and Russia. 

It is estimated that Germany consumed in 1889 4,760,000 
tons of pig iron, an increase of 740,000 tons, or 18°35 per 
cent., over 1888, and of 1,720,000 tons, or 46 per cent., over 
1885. One-fifth of this is used for foundry purposes, the 
castings in 1889 having increased by 255,509 tons, or 35:8 
per cent., over 1885. The rest is converted into finished iron 
and steel, the net yield and value of which, during 1889 and 
the four preceding years, are estimated at :— 





Description. 1885. | 1886. 1887. 1888. | 


| 
1,644,448 | 1,654,427 
£6 0s, 11d.|£6 178. 8d. 
1,862,677 | 2,046,147 


£6 3s. 4d. \ee 12s, 33d. 
In addition to this, 22,582 tons of angle and bar iron were 
es during 1889, ~ a | from England and Sweden, 
and 217,010 tons exported. This was only a slight falling off 
——- with the two previous years, the decline in exports 
to the United States having been measurably balanced by 
increased shipments to the Argentine Republic, Italy, and 
Russia. In rails, rail fastenings, and railway sleepers there 
was @ slight increase over the product of 1888—456,513 tons 
of steel rails, and 123,561 tons of iron sleepers. These last 
are daily coming into more general use in this country. The 
rice of steel rails averaged in 1882 £7 3s.; in 1887, £5 4s.; 
in 1888, £5 7s.; in September, 1889, £7 5s.; in December, 
1889, £8 5s.; and during the early of 1890 £8 15s. a-ton. 
Germany: Coai miners’ wages.—The United States’ Consul 
at Cologne reports: The average net wages earned per shift 
in the principal coal mines of Germany in 1886, 1887, 1888, 
1889, and the first three months of 1890 were :— 
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Iron .. tons! 1,505,063 | 1,415,611 | 1,624,978 
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The duration of an average shift in the Upper Silesian coal 
mines is, including ascent and descent, eight hours for 
10 per cent. of the workmen, ten hours for 33 per cent., and 
twelve hours for 57 per cent. In the Lower Silesian mines 
eight hours for 12 percent., and ten hours for 88 per cent. 
In Dortmund and Saarbrucken eight hours for all, exclusive of 
pit ascent and descent. In Aachen nine and a-half hours for 
all, including ascent and descent. The strike was for shorter 
hours of labour and increased wages, both of which were 
granted on a compromise. 

Germany : Commercial relations with France.—The United 
States’ Consul at Manheim reports: The year 1892 will see 
most of Germany’s commercial treaties with other States 
draw toanend. Every effort will be made for their renewal 
upon the best possible terms. Those best informed say that 
the importance of Germany’s commercial relations with 
France are above and before all. The stipulation in the 
treaty of Frankfort, pledging France to accord to German 
the same privileges as to the most favoured nation, is expec 
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1} Tae Enorvexr, June 26th, page 508. 





to exert favourable influences not only on the treaty to be 
made with France, but on those to be made with other 
nations. In 1888 exports from Germany into France had 
decreased by £4,200,000, or 24 per cent. under those of 1880, 
and Germany deposed from her position of No. 8on the list 
to that of No. 4 by Spain. Exports from France into 
Germany during the same period decreased by £4,200,000, or 
24 per cent., but the position of Germany in the export table 
—No. 3—remained unaltered. These figures, which are 
regarded by Germans as far from favourable to them, will 
have a large influence upon the conclusion of anew commercial 
treaty with France. 

Germany: Agricultural machinery in Breslau. — The 
United States Consul at Breslau sg or tg annual exhibi- 
tion of agricultural machinery, held in June, at Breslau, 
and said to be the principal one in Germany, was formerly 
attended by American agents of manufacturers in consider- 
able numbers, but owing to the Germans having copied 
whatever they considered of value, and covered the field 
with machines of their own construction, American manu- 
facturers and their machines have been driven out. The 
only American manufacturers represented were Deere and 
Co., Moline, Illinois, by a riding and walking plough; an 
Ohio firm by the Acme harrow ; the McCormick Manufacturing 
Company, Chicago, by a mower, self-binding reaper, and self- 
raking reaper; Osborne and Co., New York, by a mower, and 
self-raking reaper; Woods and Co., New York, by a mower, 
self-binding reaper, and self-raking reaper. There were dozens 
of machines either entirely or partially imitated from American 
inventions. The land working machinery consisted of a 
large variety of ploughs—either one, two, or three—set in 
gangs, in a frame on a single beam, one in front of the other, 
the smaller one first, which very considerably increases the 
draught. No American farmer would take any of the ploughs 
exhibited at a gift, as they look like the work of a country 
blacksmith of forty years ago. The soil here being sandy, 
ploughs do not require the fine polish and steel required in 
the United States, where the loam sticks to everything not very 
hard and highly polished. There were a quantity of harrows, 
including German-made Acmes and flexible iron frames—a 
harrow with a wooden frame not being made here. There 
were several cast-hollow farm rollers, in sections, and weighing 
a ton, also circular clod-crushers with rough projections 
for crushing the lumps, some having a combination of 
bevelled castings and sh edges, presumably intended as a 
modification of the American disc w. There was an 
endless variety of cultivators, from the three-shovel one for 
potatoes to the large one nearly 9ft. wide for sugar beets. 
None of them would be used by an American farmer, his 
cultivators being in every way superior, more easily adjusted, 
and much lighter. There were no forks, gardening tools, 
hoes, scythes, shovels, or spades. Nearly all these imple- 
ments in common use here are made by the village black- 
smith, and are exceedingly crude, heavy, and ungraceful, 
although unusually durable. Apart from the American 
mowers and reapers, there were none worthy of notice. 
Three or four German manufacturers have endeavoured to 
copy American mowers, but as far as outward appearance 
goes with no success. The use of these machines inGermany 
is not so common as supposed, there being still a prejudice 
against them among the farm labourers. In thrashing 
machines there were about a dozen English and German 
firms represented by portable engines from 10 to 50-horse 
power, with thrashers and stackers of proportionate size. 
The manufacture of steam machinery has reached perfection 
in both England and Germany, and nothing except in com- 
mendation of this exhibit can be said. The thrashing 
machines were clumsy, huge-looking, neither elaborately 
decorated nor finely finished, but durable. In size the drums 
ranged from 2ft. to 6ft. long. Automatic stackers were 
attached to the larger machines, but there were no automatic 
grain registers. Small fanning mills were shown in great 
variety, as were cylindrical grain separators, for sorting the 
grain into different sizes. There was an abundance of 
wire-tooth spring hay-rakes and hay-tedders, both heavy and 
roughly constructed. Machines for opening or making holes 
for planting potatoes were plentiful. They consisted of spuds 
revolving with the wheels, and taking out enough of the soil 
to allow the seed potato to be dropped in. The display of car- 
riages and farm wagons was good. The carriages were heavy, 
| the farm wagons huge affairs with ponderous woodwork 
and rough blacksmith’s work. Lawn-mowers were formerly 
impo from Philadelphia, but now the Germans have 
begun their manufacture. Like all they undertake, they 
have increased the weight of the castings and made them 
clumsy looking. It has been claimed by a certain class of 
American political economists that the American farmer 
paid more for his machinery than the European farmer. 
The agricultural machinery at the Exhibition, if a fair sample, 
would, with the exception of the steam engines—none of 
which are self-propelling—meet with nothing but expressions 
of disgust from American farmers, being coarse, heavy, rough 
and wholly unsuited to work in any but a gravelly or sandy 
soil. The prices given below are, with the exception of the 
American-made machines on exhibition, to be compared with 
second or third-class machines made by some amateur 
workmen in a backwoods country shop some thirty or forty 
years ago. 

Retail Prices of Machinery. 


American— £s. 4. 
Deere and Co., 12in. plough with rolling cutter .. .. 810 4 
- - ding plough ei a - 1300 
McCormick's mower, 5ft. cut .. .. .«. . hs 
PA »  8elf-raker, complete .. .. .. 2916 0 
- »» _ reaper and binder, complete .. 5912 0 
Osborne and Co.'s self-raking reaper.. .. 30 0 0 
ct Pe ee ae 20 0 0 
pe ant binder complete .. - 5710 0 
»  Self-raking reaper complete .. - 8 00 
9 » $s ht be - 2710 0 
Ohio firms acme harrow... .. .. .. «. « « 870 
Philadelphia lawn mower, 14in. cut, 8in. high - 810 0 
” ” ” l6in. cut, 4in, high 7. «ee 
ae * »  1éin, cut, Sin, high . -—-— . 
English— 
Portable engine, 12-horse power . 2007 0 0 
Thrasher, 54in. di odtn dae tee - 155 0 0 
GRROGR ce cn ae ce ve «40,0 
German— 
a a ee ee 7 6 6 
Base burner for soft coal, very plain and poor 8 0 0 
Cast iron kettles, 90 gallons... .. .. .. .. - Seg 
pump, with iron tube 10ft. long 43839 
Coal shovel—common dirt .. .. .. 22 
Cultivator for sugar-beets .. .. .. 19 0 0 
a five-toothed for potatoes .. 160 
pS us) Gp as ck ts ice 310 0 
| ae ae ee ee 1112 8 
- P bck eu pereimne det Ge ee 915 0 
Gas engine, 2-horse power equals 4 American 75 0 0 
Grain oe ES a rein ” 2 : 
” » 8ft., self- Aa . 
Hayrake, wire tooth, oft. <a 615 0 
| A aa SRY tig Aig iy 10 0 0 
Ice chest, very crudezinclined .. .. 1. os os 190 








pe minute 336 
Iron pump, cay 12 ons ju . 
iran tole thee tenee ceed 3 ton 1610 0 
Machine for peeling osier willows .. .. 2710 0 
PON) dene ant oh 20m) 90 | <0 48 18 0 90 
Mower and reaper combined—self rake .. 2400 
Ploughs for deep ploughing, 12in. cut 415 0 
” common two-horse, 10}in. deep .. 318 5 
” ” PP double gang 810 0 
Portable steam engine, 12-horse.. .. .. 131 5 0 
I soc xe ge am Stal ie 014 6 
Potato digger, common .. al ai 8 26 
pS eee 2 00 
Scythe without snath, best quality .. 040 
I 5 ad a tk oe as ss on 0k te Oe ee 
Thrasher, 36in. cylinder., .. .. .. «- «2 «- «- 181 5 0 
pS Pa me en ae ee 
Wringer . « ree 








MORISON’S SUSPENSION FURNACE. 


THE accompanying sketch represents a section of the 
furnace of an ordinary type for multitubular marine boilers, 
now being made under Morison and Fox’s patents by the 
Leeds Forge Company. A furnace of this section—37in. 
outside diameter and ;,in. thick—has been tested by the 
Leeds Forge Company under cold-water pressure and resisted 


Pe ee 


1140 lb. per square inch before deformation took place. This 
result is equal to that which has been obtained by any other 
form of furnace yet experimented upon, and Lloyd’s registry 
for calculation of working pressure allowed the formula of— 
1000 x (T-2)__wp 
GD , 


T = thickness in sixteenths of an inch, 

G D = greatest diameter of furnace, 

W P = working pressure in pounds per square inch,— 
until the further series of tests now in progress for the 
information of the Board of Trade are completed. The 
furnaces are rolled from Leeds Forge mild steel, and are now 
being fitted to several steamers under the survey of Lloyd’s 
and Bureau Veritas. 











THE MOENCHENSTEIN BRIDGE CATASTROPHE. 


On p. 27 we give two views showing the wreck of the 
Moenchenstein Bridge, on the 19th of June. The scene was 
photographed by Messrs. Bulacher and Kling, before any of 
the débris had been cleared away, and our engravings have 
been prepared from these excellent photographs. 

On the Continent it has long been the custom to calculate 
the proper proportions of bridges by the most rigorous hyper- 
mathematical methods, in order that no material may be 
wasted. We direct our readers’ particular attention to the 
result of this method, as shown by the top member of the bridge. 
Photographs do not lie; and it seems that on the Continent 
those who roll plates are quite able to meet the demand made 
upon them by the scientific engineers for thin plates. So 
far as we can learn the bridge was made of steel, and not of 
tin-plate; and that the steel was of excellent quality can 
hardly be doubted. It is to be said in favour of the scientific 
system, that the bridge actually stood for several years. It 
was built by MM. Eiffel and Co. to designs supplied them 
for —— company; by whom it was designed we have 
not . 











SOCIETY OF CHEMICAL INDUSTRY. 

THE following detailed programme has been issued concerning 
the Dublin meeting, 1891. It has been very fully carried out :— 

During the meeting the office of the honorary secretaries to the 
reception committee, and the office of the secretary to the Society 
of Chemical Industry, will be in the entrance hall, Trinity College, 
Dublin. To those invited to attend the meetings, as well as to the 
members of the Society, the privileges in connection with those 
meetings are personal only, and not transferable. Special arrange- 
ments have been made for all meetings and for each excursion. 
Those joining in them can only be admitted on production of their 
cards of invitation. Irish time is approximately twenty - five 
minutes later than Greenwich time. 

Tuesday, July 7th.—The secretaries’ office will be open from 
3 o’clock p.m. to 8 o’clock p.m. in the entrance hall of Trinity 
College, Dublin, for the registration of addresses, issue of detailed 
programmes, and for affording information in reference to the 
meeting and the proceedings in connection with it. The office 
will also be open from 10 o'clock a.m. for the same purpose on 
Wednesday, Thursday, and Friday, July 8th, 9th, and 10th - 
respectively. Members’ and visitors’ letters can be addressed, 
during the meeting, to ‘‘ The Office of the Society of Chemical 
Industry, Trinity College, Dublin.” Ladies’ cards can be obtained 
for the conversazione on Wednesday evening, July 8th, and for 
the garden party on Thursday, July 9th. 

Wednesday, July 8th.—10 a.m.: Secretaries’ office open in the 
entrance hall of Trinity College. 11 a.m.: Annual meeting cf the 
Society in the examination hall of hg g Segoe. or Business of 
the meeting: (1) Notice of subjects to brought before the 
meeting; (2) treasurer’s report; (3) report of council; (4) Presi- 
dent’s address; (5) miscellaneous business; (6) election of office- 
bearers; (7) settlement of place and date of next annual meeting. 
1 p.m.: Luncheon in the Antient Concert Hall, Great Brunswick- 
street, by invitation of the reception committee. 3 p.m.: 
Excursion A, steamer trip in Dublin Bay, by invitation of the 
reception committee; or Excursion B, to Victoria Hill, Killiney, 
County Dublin, by invitation of the reception committee. Mr. 
Samuel Boyd, J.P., has kindly invited members of the Society and 
their friends to pass through his grounds, Ilerton, Killiney, on 
their return from Victoria Hill. The works in Dublin, enumerated 
in a list given are also open for inspection on this and the following 
day. 8p.m.: Conversazione, by invitation of the reception com- 
mittee, to be held, by permission of the Lords of the Committee 
of Council on Education, at the Science and Art Museum, Kildare- 
street, on which « ion the r tion of the Society will take 
place by the Right Hon, the Lord Mayor of Dublin, chairman of 
the reception committee. 

Thursday, July 9th.—10a.m.: Secretaries’ office open in the 
entrance hall of Trinity College. 10.30a.m.: Excursion C, special 
tramcars will leave College-green for Messrs. John Power and Son’s 
distillery, John’s-lane, and Messrs. Arthur Guinness, Son, and 
Co.’s (Limited) Brewery, St. James’s-gate; or, 10.30 a.m., excur- 
sion D, special tramcars will leave College Green for Kingsbridge, 
whence a special train will convey visitors to the Great Southern 
and Western Railway Co.’s Works, Inchicore. 4 p.m.: Garden 
party, by invitation of the R tion Committee, with the kind 
sr of the Royal Zoological Society, in their grounds in the 

hoenix Park; admission by special ticket. 7 for 7.30 p.m.: 
Annual dinner of the Society in the Town Hall, Kingstown— 
evening dress. Special train for Kingstown will leave Westland 
row station at 7.12 p.m., returning at 11.12 








.m™m. 
Waberwees at Round- 





Friday, July 10th.—Excursion E, to City 


wood, County Wicklow, by permission of the Waterworks Com- 
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mittee of the Corporation of Dublin, probably returning by Glen- 
dalough and Seven Churches; or, ion F, to iskerry, 





’ 
Dargie, and waterfall in Powercourt demesne, County Wicklow, by 
permission of the Right Hon. Viscount Powerscourt, K.P. 

The numerous works and places of interest, in addition to those 
for which special visits or excursions have been arranged as set 
forth in this programme, will be open to the b isit 
during the meeting for their inspection, on presentation of their 
cards of membership or invitation. 

The Chamber of , Dame-street, the Library, Reading- 
room and Conversation-room of the Royal Dublin Society, are 
kindly placed by their respective councils at the service of members 
and yisitors during their stay in Dublin. 














THE MANCHESTER SHIP CANAL. 


On Friday last a party of fifty Northern civil engineers connected 
with the newly-formed local association of members of the Institu- 
tion of Civil Engineers, on the invitation of Mr. Leader Williams, 
M.LC.E., paid a visit to the Canal works. The North-Eastern 
Railway Company attached three special saloons to the express 
arriving at noon for members and friends who joined at New- 
castle, Sunderland, and Stockton. After lunch the party reassem- 
bled at the Pomona Dock, Stretford, where they were met b: 
Mr. J. Kyle, the resident engineer of that section, and Mr. P. 
Gask, the assistant-engineer of the adjoining nm section. The 
Pomona Dock was found to be in an advanced of completion, 
the whole of the walls of the five trenches being carried to 
their full height, the 28ft. of general canal depth below water 
mark being of concrete, the remainder of blue Staffordshire brick 
with massive Cornish granite coping. Very little more excavation 
remains to be done beyond a few feet of sandstone, which was 
being actively pushed forward ay Sees of blasting whilst the 
party was there. The western boundary of the Pomona Dock 
will be the present bed of the river Irwell, Manchester’s and 
Salford’s main sewer, whose ink-black waters are only retained in 
their course by a few feet of timber piles and earthwork, and 
awaiting, as we trust and believe, the purifying administration of 
the Rivers Pollution Act. On the completion of the eastern side, 
the waters of the river will be diverted into that part of the dock, 
and the river bed lowered to the 26ft. by means of coffer dams 
and ing. The first road diversion occurs at the entrance to 
Pomona k. The Old Trafford road is at present carried across 
the Irwell by an iron girder bridge. This will be removed and a 
swing bridge substituted at a point some yards further west. The 
approaches are well in hand and the swing abutment almost ready 
to receive the bridge. 

The Salford Dock has already several feet of water in it. The 
acreage of the Manchester new ks is 114 acres, with 5} lineal 
miles of quays. 

The next sight of interest was the large shed in which the lock 

tes were being built. Those under construction were for the 

locks at Barton, six in number, and weighing 230 tons each, 
and constructed entirely of greenheart timber. At the present 
time the Canal Company require the whole supply of greenheart 
in the market. 

At the end of this section are the Mode Wheel Locks, one 
600ft. long and the second 350ft., with four sluices for deali 
with flood water ; the lift at these locks is 13ft. 6in., giving wi 
the locks at Barton, Islam, and Latchford, a total lift of 60ft. 6in. 

From this point the Barton section commences, and the party 
was conducted over it by Mr. P. T. Gask. The canal proper also 
begins here with its sloping banks, and along a portion of it to 
Barton aqueduct the water is permanently flowing within a few 
feet of its final level. The historic aqueduct conveying the Bridge- 
water Canal over the Irwell at Barton is to be removed, and in its 
stead is being constructed a wm | aqueduct, the abutment for 
which is built to its full height, and the steel framework with its 
rollers being rivetted together. This point was the limit of the 
excursion for the day, and the visitors returned to Manchester by 
rail from Eccles. 

A dinner was held at the Grand Hotel, Manchester, in the even- 
ing, Mr. Henry H. Wake, M.I.C.E, of Sunderland, vice-president 
of the association—in the absence of Mr. P. J. Messent, M.I.C.E., 

resident—in the chair, supported by Mr. J. Watt Sandeman, 

-LC.E., Mr. D. Balfour, M.1.C.E., Mr. A. O. Schenk, M.LC.E., 
Mr. P. Bulmer, M.I.C.E., along with Mr. R. A. Bartram, Mr. 
John Todd, Mr. A. T. Shepherd, Mr. J. Hobson, and others ; Mr. 
P. T. Gask, representing the Canal Company, Mr. M. Longridge, 
M.LC.E., and Mr. W. L. Spence, president and chairman of 
Council, representing the chester Association of Civil 
Engineers, and Mr. E. Leader Williams, M.I.C.E., the engineer-in- 
= of the Canal. " “ 

© party spent the night at the Grand Hotel, leaving early on 
Saturday morning for Liverpool, proceeding by sag se sng 
This end of the canal is practically completed, and there only 
remains a small t of ting in the river approach. 
Water to the depth of 26ft. isin the whole length from ham 
to Ellesmere Port, and traffic for small boats will commence in a 
fortnight’s time. Mr. Whately Elliot, the resident engineer, met 
the party and conducted them round the engine-house and locks. 
The three locks are of the following dimensions :—600ft. by 80ft., 
350ft. by 50ft., 130ft. by 30ft., with two sluices for overflow. Their 
construction is in nearly every detail identical with those at Mode 
Wheel. The line of canal from Eastham follows the course of the 
Mersey, vié Ellesmere Port, for some miles, a portion of it being 
cut off from the foreshore of the river. After inspecting about a 
mile of this the visitors returned to Live 1 to dine. Leaving 
Lime-street station in the evening, the party returned to the North, 
reaching Sunderland and Newcastle before midnight. 

The canal extends to 354 miles betwixt Liverpool and Manchester. 
Various railways and cross overhead at a height of 75ft. The 
bottom width of canal is 120ft. minimum, and water width 230ft. 
maximum, while the slopes average 14 to 1 inclination, and are 
fortified generally with stune penning. The sectional geology 
on sandstone, clay, and sand, the deepest excavation 

ing 

The late Mr. T. A. Walker was the sole contractor for the 
Manchester Canal, as he was also for the Severn Tunnel, Barry 
Docks, and other British and foreign works of magnitude. 

_The total staff of 15,000 workmen have been employed under 
eight sections, and the electric light has been throughout in use. 
It is estimated that seventy vessels a day can pass the locks. The 
revised total estimated cost to the Canal Company, assisted by the 








Manchester Corporation, is about £9,000,000, the original estimate 
being about £5,000,000, and comprising the Parliamentary expenses 


of £150,000, from an —— extending over three years ending 
in 1885. It is expec that Mr. Williams’ great work will be 
completed in about eighteen months. 








LAUNCHES AND TRIAL TRIPS. 


Launched on 4th inst. by Messrs, Hall, Russell and Co, Aberdeen, 
a steel screw steamer of 700 tons fitted with triple expansion 
pana of 95 horse-power, for Messrs, John T. Rennie and Son, of 

ndon., 

Messrs. Sir Raylton Dixon and Co. launched from their No. 2 
nee oy on Wednesday, an iron steam trawler for Messrs. C. A. 
Marshall and Co., of Grimsby. This vessel’s leading dimensions 
are :—Length between perpendiculars, 96ft.; breadth, 20ft. 5in.; 
depth, moulded, 11ft. 8in. Her engines, which will be supplied by 
the North-Eastern Marine Engineering Company, Sunderland, are 
on the triple-expansion principle, with cylinders llin., 17in., and 
28in. diameter, by 2lin. stroke. On leaving the ways the vessel 


was named the Lark. 
On Wednesday there was launche by Sir Raylton Dixon and 





Co., from their No. 2 Dockyard, an iron steam trawler, which has 
been built to the order of Messrs. Ellis and Johnson, Grimsby. 
The following are the leading dimensions of the vessel :—Len 
between ndic 96ft.; breadth, 20ft. 5in.; depth, moulded, 
1lft. 8in. She will be fitted by the North-Eastern Marine En- 

ineering Company, Sunderiand, with triple-ex ion engines, 
— cylinder llin., 17in. and 28in. diameter, by 2lin. stroke. 
The vessel on leaving the ways was named the Fitzroy. 

On Tuesday afternoon Messrs. Sir Raylton Dixon and Co. 
launched from their Cleveland Dockyard, Middlesbrough, a steel 
screw steamer, named EAevy, which has been built for Captain 
Saliaris, of Chios, Greece. This vessel is built with raised quarter- 
deck, bri extending to foremast, and topgallant forecastle. 
Her chief dimensions are :—Length over all, 249ft. 9in.; breadth, 
34ft. 6in.; depth moulded, 18ft. lin.; with a carrying — of 
about 2000 tons at 17ft. 3in. draught. Her machinery will be 
fitted by Mr. John Dickinson, of Sunderland, having cylinders 
18hin., 30in., 49in., by 33in. stroke. 

the 8th inst. Messrs. Ropner and Son launched a steel screw 


steamer of the following dimensions, viz.:—Length over all, 324ft; 
breadth, 40ft. 6in.; depth moulded, 23ft. 7in. She will be classed 
100 A 1 at Lloyd’s, and carry 4500 tons d.w. on Lloyd’s summer free- 


board. She has raised quarter-deck, and partial awning deck ; 
cellular bottom for water ballast, built on the web-frame es 
and will have all the latest improvements for a first-class cargo 
steamer. Her engines are by Messrs. Blair and Co., on their 
improved triple-expansion sper of 1200 indicated horse-power, 
with two large steel boilers working at 1601b. The steamer has 
been built for Messrs. R. Ropner and Co., of West Hartlepool, and 
was christened Kirkby by Mrs. William Morris, of Brighton. 

Earle’s Shipbuilding and Engineering Company of Hull, has 
had a most successful trial trip with the s.s. Lutterworth, which 
it has built for the Manchester, Sheffield, and Lincolnshire 
Railway Company’s service between Grimsby and Hamburg. The 
trial was a very exhaustive one and under general tradin, 
conditions, the vessel being fully loaded ; and the speed was tried 
on the mile in addition to an endurance run of about seven hours’ 
continuous steaming. The result of the first test was a mean of 
13°25 knots, and on the — the machinery worked splendidly 
without once requiring to slowed down or any sign of heating 
whatever. The utmost satisfaction was expressed by the owner’s 
representatives, as the guarantee was exceeded by 1°25 knots and 
the result was much in advance of that of a sister ship recently 
tried from the North. 

The trial a te the Castle Line Royal Mail steamship Hawarden 
Castle which just been tripled by the Fairfield Shipbuilding 
and Engineering Company—the builders of the vessel—took place 
yesterday—Monday—on the Clyde. She developed a s of 16 
knots, and the trial was in every way satisfactory. hile the 
Hawarden Castle has been in the Fairfield Company’s hands, 
the opportunity has been taken of making considerable improve- 
ments and additions to her passenger accommodation. A large 
drawing-room on the upper deck, with a grand pianoforte, has been 
added, while many of her cabins, her bathrooms &c. have been 
entirely refitted and improved. She leaves Greenock to-day— 
Tuesday—for the Thames, and will sail from London on the 16th 
and sep ero on the — inst. for South Africa. She 
ma expected to make a quick passage. 

ere was launched on Tuesday, June 30th, from the Southamp- 
ton Naval Works, a screw steel steamer, built to the order of 
Messrs. Jacob Walter and Co., London, for the Brazilian coasting 
trade. This vessel is one of a fleet in process of construction for 
ee | the products of Brazil from port to port round the coast. 
She wil fy the Brazilian flag, and is completely owned in Rio de 
Janeiro. She is about 900 tons, is of the well-deck type, having 
large cargo hatches for carrying machinery. Cellular double- 
bottom throughout the greater part of her length. She is built of 
steel, and has four winches. er dimensions are :—Length over 
all, 190ft.; breadth, 27ft.; depth, 13ft. 6in. She has been built to 
= Lloyd’s highest class, under the survey of Mr. J. L. Sinnette. 
er machinery is of the triple-expansion type, and is fitted with 
all the latest improvements. The vessel was christened Apore by 
Mrs. Reid as she went off the slips. This is the sister vessel to the 
Jatoba, built by the Southampton Naval Works for the same 
company, and which has already left for Rio de Janeiro. 

A twin-screw vessel, intended for the despatch service and tow- 
ing, was launched on the 22nd ult. by Messrs. Gourlay Brothers, 
of Dundee, to the order of the Colonial Government of Natal. 
The vessel is generally of a similar arrangement to the steamshi 
Churchill, built for the Natal Government eight years ago; pos § 
like that vessel, is from !the specifications and plans of Messrs. 
Flannary, Baggallay, and Johnson, of London and Liverpoo]. The 
new vessel is estimated to have a of 13 knots, and her length 
is 150ft.; breadth, 26ft. 6in.; depth of hold, 12ft. 9in.; and she is 
built to the highest class at Lloyd’s for sea service. e vessel is 
to be fitted with triple twin-screw engines, each having cylinders 
l5in., 25in., and 40in. diameter by 27in. stroke, and capable of 
developing with extra | -sized boilers about 1200 indicated 
horse-power. During the design the possible service of the vessel 
for coast defence has been provided for, as far as consistent with 
her immediate purposes; 2".d she is also fitted with special pumps, 
and , a for salvage operations and for extinguishing fire. 
The electric light is fi throughout, and a search light of 20,000- 

wer. 


candle 

On Wednesday afternoon, the 8th inst., Messrs. Craig, Taylor, 
and Co. launched from their Thornaby Shipbuilding Yard, 
Stockton-on-Tees, a handsomely-modelled steel screw steamer of 
the following dimensions : 26ott, by 37ft. by 20ft 3in. The 
vessel has been built with a long raised quarter deck and partial 
awning deck. She is on the web-frame principle, and has double 
bottom for water ballast all fore-and-aft, and in peaks for about 
600 tons. She will be fitted with four steam winches and Pepper's 
steam steering gear, by Messrs. R. r and Co., Stockton ; 

tent windlass by Messrs. Emerson, Walker, and Thompson, 

ros., Gateshead ; light houses ; Hastie’s screw gear-aft, and all 
modern improvements so as to admit of rapid loading and dis- 
charging. The engines on the triple-expansion three-crank system 
are being constructed by Messrs. Blair and Co., of Stockton, and 
are of the following sizes :—2lin., 35in., 57in., by 39in. stroke ; 
two large steel boilers, 1601b. pressure. The vessel has been built 
to the order of the Avis Steamshi Comgany London, and under 
the superintendence of Captain rge Butchart, of Sunderland. 
As she left the ways she was gracefully christened the Ortyga, by 
Miss Ethel Porteous, daughter of the manager. 

On Wednesday, the 24th ult., Messrs. Craig, be and Co, 
launched from their Thornaby shipbuilding yard, Stockton-on-Tees, 
a hand ly-modelled steel screw steamer of the following 
dimensions :—323ft. by 41ft. by 28ft. 7in. The vessel is built for 
the dead meat trade to spar deck rule, and is intended to carry 
100,000 carcases. She has full poop, bridge, and top-gallant fore- 
castle built on the deep frame principle, thereby dispensing with 
both hold beams and web frames, leaving the holds entirely free 
for cargo. The —- are Ieee over and above Lloyd's 
requirements, The holds are insulated, and the vessel will be 
fitted with refrigerating apparatus by Messrs. J. and E. Hall, of 
Dartford, Kent. She has water ballast in double bottom fore and 
aft, and also in ks, five steam winches, and Pepper’s steam 
steering gear by Messrs. K. Roger and Co. ; also steam windlass 
by Messrs. Emerson, Walker, and Thompson Brothers ; Messrs. 

astie’s screw gear aft, and all modern improvements to suit the 
trade for which she is intended. The engines, on the triple 
expansion three-crank principle, are by Messrs, Westgarth, English, 
and Co., of Middlesbrough, and are of the following sizes :—234in., 
37}in., 60in. by 42in. stroke; two main boilers, The vessel has 
been built to the order of Messrs. Hugh Nelson and Co., of Liver- 
pool, and under the superintendence of Messrs. William Esplen 
and Sons, consulting engineers, also of Liverpool. As she left the 
poy she was christened the Highland Glen by Mrs. Greig, wife 
of Captain Greig, of the steamship Highland Mary. The Highland 
Mary, a sister ship in all respects to the above, built for the same 








owners and for the same trade, he on her trial from the 
Tees, a ane of 114 knots, the weather being somewhat unfavour- 
able. é engines in this case were also by Messrs, Westgarth, 
English, and Co,, of Middlesbrough, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE quarterly meetings at Birmingham to-day and at Wolver- 
hampton yesterday were not productive of very much business, 
and it cannot be said that complete fulfilment has attended the 
hopes that were expressed at the April gatherings of a better 
trade during the three months which at that time lay in front of 
manufacturers. 

Demand in some classes of finished iron is, perhaps, slightly 
better than then, but in order departments export requirements 
appear to be still limited, and in nearly all cases prices seem, 
os to speak, to keep ‘‘ in the furrow,” the range being decidedly 
low. 

The position of the Middlesbrough market on the following day, 
combined with the somewhat unsatisfactory tone of the half- 
my Cleveland Ironmasters’ returns, did not tend to augment 
the cheerfulness of the Midland market, 

Still a fair amount of work in small lots was booked, and when 
business becomes more settled and the pig market regains steadi- 
ness, still further orders may be ex . The recovery of the 
South American markets is urgently desired by the galvanised 
sheet industry, and some other departments; but it is pleasing to 
note that India, Australia, and the Cape are buying somewhat 
more freely, 

Marked bars were to-day in Birmingham re-declared at £8 as 
the basis price, and they have been at this figure since January. 
Merchant sorts were quoted £7 to £7 5s., or about 5s, down on the 
quarter, and common was quoted £5 15s. to £6, as compared with 
£6 in April, £6 5s. in January, and £6 10s, a year \ 

Galvanised sheets were quoted £11 to £11 10s. for doubles, as 
against £11 15s. in April and £12 10s. to £13 in January. 

For plain sheets of double gavge £7 to £7 5s, was asked. 

Hoops and strip were £6 15s,, but this time a year ago they were 
selling at £7 2s, 6d. 

Staffordshire cinder pigs were quoted 39s. to 40s., or from 1s. to 
1s. 6d. lower than last quarter-day. For part-mines 45s. to 46s. 
was asked, which is about 2s. 6d. lower than in April. From 60s. 
to 70s. was quoted for hot-blast all-mine, or from 2s, 6d. to 5s. less 
than when the present quarter opened ; the figure for cold-blast 
being 95s. to 100s. nominal, or about the same as at the last 
quarterly gathering. Northamptons and Derbyshires were 45s. 
to 46s., and Lincolns 47s, to ; Tredegar, South Wales, No. 4 
hematites were obtainable at 60s., or a little less, delivered Stafford- 
shire, and secend quality 50s. A very decided feature of the crude 
iron market was the competition which was noticeable on the 
part of the several Welsh pig iron producers to obtain orders which 
usually have gone either to North of England hematite makers or 
the producers of the high classes of Midland pigs, and in this 
competition they were by no means unsuccessful. In several 
instances considerabie concessions had to be made both by the 
Northern and Midland agents to keep business, and in a number 
of cases even this course was ineffective, Welsh sellers were present 
in greater force than for several years past, and it was evident that 
the scarcity of orders in the Principality, resulting indirectly from 
the tin-plate stoppage, had made them exceedingly anxious for 
whatever business they could pick up, 

Drainage engineering improvements of perhaps small individual 
extent, but amounting in the aggregate to a considerable under- 
taking, will have to be carried out if the river Tame is to be suc- 
cessfully relieved of the impurities which it receives owing to the 
presence at various points along its banks of chemical works, 
galvanising works, breweries, and other manufactcries. It is 
understood that the County Council of Staffordshire will 
shortly institute a similar 7 in the southern portions 
of the county to that whic as recently been held in 
North Staffordshire, under the direction of the county medical 
officer, Dr. Reid. West Bromwich is undoubtedly one of 
the offenders. Although much of this ——— has been 
sewered, the sewage of one of their largest institutions still flows 
down the river courses, and there are other sources of pollution 
along the river banks. Complaints have frequently been made of 
the effluent from the Oldbury sewage works, but the Local Board 
are about to adopt a new process, which it is hoped will remedy 
the existing state of things. Little has been done in this direction 
in the neighbourhood of ag A Tipton is considering the 
advisability of initiating with West Bromwich in a scheme 
for the dredging and inverting of one of the worst spots in the 
Tipton and West Bromwich boundary. West Bromwich has 
already voted half the estimated expenses of the improvement. 
The Miners’ Drainage Commissioners are also e in conjunc- 
tion with the West Bromwich Council in cleansing those portions 
immediately adjacent to Elwell’s Pool. Wednesbury, though 
possessing a sewage farm, has connected but a very small portion 
of its house properties. A conference on the question was recently 
called by the County Council of W tershire bet that body 
and the County Councils of Staffordshire and Birmingham, but no 
definite conclusion was arrived at, 

The annual mines drainage rate was levied at a special meeting 
of the Mines Drai Commissioners on Wednesday, at Dudley, 
and the particulars of the matter cannot be more tersely cited than 
by quoting the first portion of the resolution which on that occasion 
was passed:—‘‘That in accordance with the provisions of an 
jon. of the arbitrators, dated the 7th day of July, 1891, a 
mines drainage rate for one year from the 8th day of 
July, 1891, to the 8th day of July, 1892, payable in two 
half-yearly parts, on the lst day of August next, and the 
lst day of February next, shall be assessed and levied the 
sum as mentioned in the various schedules, upon all occu- 
7 of mines within the Tipton district, after the rate of 

. per ton for every ton of fireclay and limestone taken from 
such mines during such year, and that the amounts thereof 
payable by each of such occupiers be assessed upon the basis, and 
in accordance with the provisions of the South Staffordshire 
Mines Drainage Acts, 1873 to 1882,” 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—There is no new feature of importance to notice in 
connection with the iron trade of this district. Business still moves 
on in a lifeless fashion, and both on the part of buyers and sellers 
there is a disinclination to enter into long forward en ments, 
Users of iron are for the most so dubious with regard to the 
future that they do not care to buy much more than from hand-to- 
mouth, whilst as — makers and manufacturers of iron, the 
prices now obtainable in the market are so unsatisfactory that 
except to keep works going they do not care to do any large 
weight of business. There seems now to be a settled conviction 
that neither as regards the price of fuel or the rate of wages 
will there be any material giving way, at any rate during the 
present year, and notwithstanding the decreasing activity in most 
iron-using industries, and keener competition to secure new work, 
producers will have to face the present high cost of production in 
the best way they can. 

In the iron market business remains extremely dull; and 
although there was a good ave attendance on the Manchester 
Iron Exchange, on Tuesday, little or no buying of any weight was 


y 
reported. In pig iron consumers for the most part still confine 





Jury 10, 1891. 


THE ENGINEER. 


35. 








their purchases to mere hand-to-mouth requirements; and, 
although for the leading brands makers’ prices generally remain 
without quotable change from last week, there is a considerable 
amount of under-selling, and some of the inferior brands are offer- 
ing at very low figures. Lancashire makers have now re-started 
their output of common pig iron, and have been booking a few 
small orders ; on small special engineers’ parcels of foundry for 
mixing purposes extra prices are being got, sales having been made 
at about 46s, to 47s., less 24, delivered equal to Manchester ; but 
these could not be regarded as market quotations for anything like 
quantities. In forge numbers, however, local makers have to 
compete with district brands, and for these they are unable to get 
any more than 43s, 6d., less 24, delivered here. District brands 
are somewhat irregular in price, and there is only a very limited 
business being done. The leading Lincolnshire brands are not 
uoted under 43s, 6d. for forge to 45s. for foundry, less 2h, 
delivered here; but there are some cheaper brands, ily obtain- 
able at quite 1s, per ton under these figures. For Derbyshire iron 
quotations range from 43s, 6d. for — to 47s., and 47s, 6d. for 
foundry, less 24, delivered here ; but I hear of special lots of cheap 
foundry iron being sold at considerably under the above figures. 
For outside brands makers’ quotations remain practically 
unchanged ; but the transactions put through bave been extremel 
small, Good-named foundry brands of “Middlesbrough are still 
quoted at 49s, 4d. to 49s. 10d., with Eglinton fetching 56s. to 
. 6d., and Glengarnock 57s, 3d. to 57s, 6d., net cash, delivered 
equal to Manchester. 

Manufactured iron makers in some instances report an increased 
weight of business giving out, and the leading forges are generally 
well supplied with work for the present, whilst there is a continued 
weakening tendency in prices, For delivery inthe Manchester dis- 
trict some of the lower class local bars can still be bought at £5 15s., 
but brands are not quoted under £5 17s. 6d., whilst North 
Staffordshire makers are generally holding to £6 per ton; sheets 
remain at about £7 5s, to £7 7s, 6d.; hoops continue firm at 
£6 2s, 6d, for random, and £6 7s, 6d. for special cut lengths, with 
makers talking of a further stiffeni a these prices. 

Nut and bolt makers report a slackening off in the demand, 
which is only to be expected with the quieting down reported 
amongst engineers, and to secure orders prices have to be cut down 
somewhat upon late rates. 

In the steel trade business continues extremely slow, and for raw 
material low prices are still quoted, good ordinary descriptions of 
foundry hematites averaging 58s. to 58s. 6d., less 24, and billets 
£4 15s. net cash delive equal to Manchester. In steel plates, 
however, makers are holding out for rather better prices, and the 
best boiler-making qualities are not now mage under £7 7s. 6d., 
with some makers asking £7 10s. per ton for delivery to consumers 
in the neighbourhood of Manchester. 

The condition of the engineering trades remains much the same 
as I reported last week ; the leading establishments throughout 
the district are still fairly well employed upon orders in hand, but 
there is an increasing competition at lower prices for any new 
business giving out, which is an indication of lessening activity, and 
it is only in exceptional cases where new work is being secured in 
sufficient quantity to replace the contracts that are <p, out, 

At the monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association, held in Manchester on Tuesday, consider- 
able discussion arose ae a report prepared by the secretary of 
what had taken place before the joint committee with reference 
to the Provisional Orders Bill in connection with the railway rates, 
and the general feeling was that the colliery owners in Lancashire 
have been placed in a very difficult position, owing to the fact that 
no better terms have been secured with regard to the railway rates 
in the above district. There was also an animated di ion with 


1720 tons, leaving the weight of metal still in hand at 134,314 tons, 
being 75,071 tons less than on December 31st, 1890. The market 
for mer iron is fai:ly maintained, as there is a fuller local 
consumption, but the general demand outside the district is neither 
large nor full, nor does it present prospects of being either during 
the current season, In forge and foundry iron business is very 
slow, but is expected to improve if prices are easier. Parcels of 
warrant iron are changing hands at 51s, 5d. per ton net cash, and 
makers are asking 53s. for Bessemer iron in Mixed Nos., net f.o.b. 
The output is restricted to the make of forty-one furnaces, and it 
now seems more than the consumption, but this position will have 
a practical test in the course of a few days, when the effect of an 
increased production of steel is felt. 

The steel trade is very quiet, and there are no indications at 
present of improvement, especially in the rail trade. New orders 
are coming to hand very slowly, and the requirements of both home 
and fureign railway companies are very limited. In some instances 
makers are very short of orders, and generally speaking the outlook 
in the heavy and light rail trade is anything but encouraging. 

The Moss Bay Steel Works, which have been standing idle for 
more than a month, have recommenced operations, and they have 
a fair number of orders in hand. They find employment for 700 to 
800 workmen who have had four weeks’ enfo’ idleness. The 
West Cumberland Steel Company, at Workington, is doing next 
to no business. There are no indications at present as to when 
these works will again be put in operation. 

There have been placed during the past few days good orders on 
local account for steel shipbuilding material, and owing to the 
stoppage of mills while new engines are being put down, these 
orders have had to be sent out of the district. Other similar orders 
may be expected. There isnot much doing in blooms, slabs or 
billets, and tin-plate bars are very quiet. 

Shipbuilders are fairly off for orders, but expect new contracts, 
and are in the meantime putting down the new orders recently 
placed here. Orders are also offering in the marine and general 
engineering departments which are likely to furnish considerable 
employment to the town. 

Iron ore is easy in tone, and orders are anything but numerous. 
Prices are at 9s. 6d. to 10s, per ton for solinder qualities net at 
mines, 

The coal and coke trades are very quiet, and no new orders are 
being booked to the extent of the old ones running out. 18s. 6d. 
to 20s, 6d. per ton is the value of coke delivered from East Coast 
ovens to West Coast furnaces. 

The shipping trade shows that during the past week 4271 tons 
of pig iron and 6280 tons of steel were shipped from West Coast 
ports, compared with 9797 tons of the former and 16,768 tons of 
the latter in the corresponding week of last year, a decrease of 
5526 tons of pig iron and 10,488 tons of steel. The shipments of 
pig iron ag Fy up to date have represented 247 ,447 tons, com- 
pared with 268,800 tons in the (pe Fae period of last year, 
a decrease of 21,353 tons; while the shipments of steel during the 
year have been 261,383 tons, compared with 277,196 tons in the 
corresponding period of last year, a decrease of 15,813 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE continued inactivity in some of the heavy departments is 
causing a little disquietude in business circles. Very few orders of 
any consequence in military material are coming in to take the 
place of those received from the Government under the Admiralty 
scheme. The collapse of the South American market has had a 





to the new ifications for railway wagons which the 
London and North-Western Railway Company is endeavouring 
to force upon owners, and which, if carried out, will practically 
mean doing away with a large number of wagons of a precedi 
specification which are nowin use. A committee was also appoin 
to consider what course the association should adopt with reference 
to the presentation of evidence before the Commission on Labour. 
Hitherto there has been no automatic self-acting injector in 
which it has been ible to adjust the nozzles for varyin 
pressures of steam, This has been due to the fact that in al 


automatic injectors the combining nozzle is divided into two parts, 
which rendered the previous Giffard method of regulation 
impracticable. Automatic injectors have, therefore, been made 


with non-adjusting fixed cones, necessitating a special construction 
as required for high and low pressures, This limitation of the 
working range has, however, been overcome by a simple expedient 
introduced by Messrs. Holden and Brooke, of Manchester, who, in 
their ‘‘ 1890” injector, have designed an instrument both automatic 
and adjustable, in which they have provided a means of effecting, by 
one movement, the regulation of the steam and water cones effected 
in the Giffard injectors by two. By the new arrangement the steam 
nozzle is arranged to slide longitudinally, and thereby increase or 
decrease the water area in the combining cone. y the same 
movement the throat or narrowest part of the steam nozzle is 
moved on to or away from the conical end of a spindle fixed longi- 
tudinally, the area of the steam nozzle being as a result also 
regulated. The areas for admissions of water and steam are there- 
fore simultaneously altered for every steam ure by one move- 
ment, and whatever pressure they are fixed for, are always in their 
_— ratio. On the spindle above described there is a quick- 
pitched screw working in a similar thread in the steam nozzle, but 
any longitudinal movement of the spindle is prevented by means of 
a collar, and as the steam nozzle is prevented from revolving by a 
key, the effect of turning the spindle is to slide the steam nozzle 
backwards or forwards, and regulate the steam and water areas. 
The pitch of the screw is very quick, half a turn of the regulating 
handle being all that is required to start or regulate the injector. 
The lower portion of the thread is formed like a valve, and against 
this the steam nozzle is drawn up when the injector is not at work, 
thus providing a self-contained steam valve. By this arrangement 
water and steam are always simultaneously adjusted in their proper 
ratios for any pressure to which the injector is set, no mistake being 
possible on the part of the operator. When the injector is work- 
ing, the quantity of feed may be increased and decreased as 
i by a slight movement of the regulating handle right 
or le 


In the coal trade the demand continues to quiet down, and the 
better qualities especially are only in very limited request for house 
fire consumption ; but although stocks are now beginning to accu- 
mulate ty generally, there is no pressure to force surplus 
supplies upon the market, and prices have been well maintained. 
The better qualities of house fire coals especially remain steady at 
practically winter rates, and although in some of the lower descrip- 
tions of round coal, owing to lessened requirements for iron making 
and other manufacturing purposes, there is some weakening 
tendency, it is only in exceptional cases that the giving way has 
been to any material extent. The better qualities of engine fuel 
are moving off fairly well at about late rates, but the commoner 
sorts continue a complete drug, and large users have been availing 
themselves of the surplus supplies now offering in the market at 
exceptionally low figures, to such an extent that in many cases they 
have peen oe back from renewing their usual contracts. At 
the pit mouth prices average about 12s. to 12s, 3d. for best coals; 
10s. 6d. to 11s, for seconds; 9s. to 9s. 6d. common house fire coals; 
7s. 9d, to 8s. 6d. steam and forge coals; 7s. to 7s. 3d. best quali- 
ties of burgy; 6s. 9d. to 7s. common sorts; 6s. 6d. best qualities of 
slack; and 3s, 9d. to 4s, 3d. for common sorts, 

The shipping trade remains dull, with common steam coals 
offering freely at 9s. to 9s. 6d., and in some cases even less, but the 
better qualities still fetch 10s, to 10s, 3d. per ton delivered at the 
ports on the Mersey. 

Barrow.—There is a quieter tone in the hematite pig iron trade, 
but that has been shown Lremer goof since the on, of the 
week. Stocks had been reduced up to Monday night, but the 
experience of Tuesday led to an increase of stocks to the extent of 





st , even beyond the railway material markets, and 
the operation of hostile tariffs is telling with increasing severity 
against several of our staple industries. Pig iron is still in excessively 
light request, and although values — daily there is absolutely no 
business to speak of being done. Several large firms report that they 
have departments which might almost be closed for anything theyare 
doing, and one house has a branch of its business altogether at a 
stand. The worst of it is there are no signs of any change for the 
better. Makers of pig iron have abundant stocks. Sales can only 
be effected at a loss, in consequence of the dearness of coal and 
coke. Hematite warrants dropped ls. 6d. to 2s. per ton last 
week. Of course one cause of the inaction should not be lost sight 
of. At several of the large establishments stock-taking is going 
on consequent upon the end of the half-year; but giving due 
weight to every circumstance, the outlook is far from gratifying. 

ore hope is expressed about the steel trade. Steel manufac- 
turers believe that prices are about as low as they will be, and this 
idea having got into the heads of consumers as well, orders are 
coming in more freely. Here again the high price of coal and coke 
tells against the producer. It is not so much the getting of orders, 
as getting them at a profitable price, that is found to be the diffi- 
pay The standard houses maintain their quotations at £5 17s. 6d. 
to £6 per ton for Bessemer, according to quantity. The work, 
however, is keenly competed for by others who accept lower offers, 
and they are booking a good deal of the work. Siemens steel, 
which is in fair demand, is being supplied by several makers as 
low as £6 10s. In railway goods there is no change to report in 
prices. Locomotive and tender tires make £12 to £13 per ton; 
carriage and wagon tires, £10 to £10 10s.; carriage and wagon 
axles, £10 to £10 10s.; springs, £10. 

The American Consul reports that during the past three months 
the cutlery exported to the United States reached a value of 
£218,666, against £81,245 in the corresponding quarter of 1890, 
and £58,807 in the similar period of 1889. Of course during the 
spring and summer months of last year extra efforts were put forth 
by Sheffield firms to send in all the goods they could before the 
McKinley Tariff came into force, with the result that the market was 
over-stocked. Since March there has been a steady increase in the 
value of cutlery. This would indicate that stocks are being reduced 
at last, and goods are again being required from Sheffield. In 
butchers’, cooks’, shoe, and similar specialities in cutlery, there 
are firms with a name for —— makes. They are not 
likely to be so severely affected by the McKinley Tariff as the 

roducers of secondary grades of ordinary knives for personal and 
ea use. The strike at the Washington Works—George 
Wostenholm and Son—has terminated, and the men have returned 
to work. They mainly work in their f= trade for the American 
market. Messrs. Joseph Rodgers and Son, who have a very fine 
business in the highest quality of tT and carvers for the 
States, report that the American demand has eased off, but that 
business is fairly brisk in other markets. The trade in steel for 
the States during the last quarter has been limited to £68,302, 
against £87,288 for the June quarter of last year. 

There is no revival in the demand for tools and materials for 
shipbuilding. It is feared that the decline noted in the launching 
of vessels for the first half of this year will be even ter during 
the close of it. Freights continue unprofitable, and thus, in spite 
of the advantage of buying materials at exceptionally low rates, 
there is no inducement to enterprise in constructing new vessels, 

The War Office tenders have gone in this week for a large quan- 
tity of stores, or 50,000 * tools—chisels, | soggy &c., 2000 
saws, 1000 rules, 1000 oil stones, 2000 sawyers , 525 mallets, 
150 glaziers’ di ds, 55,000 needles of various descriptions, 150 
vices, 2000 lubricating cans, &c. Tenders are to be sent in, to 
samples now at the Cutlers’ Hall, for axes, entrenching implements, 
shovels—universal—spades, &c. The trade during the last year in 
these goods has been exceedingly satisfactory for nearly all 
markets, home and foreign. 

The death of the Mayor of Sheffield—Ald. 8. Osborn, J.P.—has 
caused very general regret in the district this week. Mr. Osborn, 
who has suffered from “—o anemia, was the head of the well- 
known Clyde Steel and Ironworks, Wicker, Sheffield, which he 
conducted with great spirit and success. Early in the year he was 
laid up through ill-health, and has only been able to way the civic 
chair three times. The death of his brother, the Rev. Marmaduke 
Osborn, was a severe blow to him, Mr, Osborn, who died at Black- 








or the 7th inst., was Master Cutler in 1873. He was in his 
th year. 

Another Sheffield manufacturer, has died this week—Mr. T. W. 
Jowitt, junior partner in the firm of Messrs. Thomas Jowitt and 
Sons, Scotia Steel Works. Mr. Jowitt, who had been ill for only 
ten days, died from apoplexy. He wasin his forty-fifth year. 

As I close this letter I regret to hear of a colliery accident near 
Rotherham, by which four men have lost their lives, and four 
others have been injured. Late on Tuesday night the men were 
employed in the work of sinking the new pit at Canklow, belong- 
ing to John Brown and Company, Sheffield. The men were 
bricking the sides of the shaft, when one side of the platform, 
about eighty yards from the surface, gave be The poor fellows 
were tip off. Six were thrown into 10ft. of water at the 
bottom. Two kept themselves afloat by clinging to the woodwork. 
The scaffold on which the men worked is known as “‘ a two ordinary 
half-moon scaffold ;” it was suspended by four chains, the — 
ends of which were attached to stout beams of timber. e 
breaking of a beam in the middle caused the structure to tilt. 
The coroner will hold an inquiry to-day—Thursday. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

ONLY a very poor account can be given of the state of trade in 
the lucal iron and steel industries this week, there is not a single 
branch in which anything of an encouraging character can be 
noted, and even the speculative business is now as bad as the 
legitimate, with no satisfactory prospect of any revival during the 
summer season, which is always a quiet period. The London 
people did their ‘level best” to push up the value of Middles- 
brough warrants, so that they might be brought near to Scotch 
warrants in value, and so allow of ademand for the latter once more 
setting in; but though Middlesbrough warrants have risen until 
the difference between them and Scotch is only slightly above the 
normal figure, yet the business done in Scotch warrants has 
not improved, and this is due to the fact that while Middlesbrough 
warrants improved 4s. to 5s. per ton, the value of the lower 
numbers of pig iron did not increase in sympathy, and it is 
these lower numbers, and not No. 3, that are chiefly taken in 
Scotland e speculators have, therefore, ceased to direct their 
attention so much’ to Middlesbrough warrants, and as it was 
simply speculation that raised the prices so, the absence of it 
rome to declining quotations, and ae warrants have 
dropped 74d. since the beginning of the week. It appears now as 
if No. 3 would again fall to its relative proportion above grey 
forge, viz., 1s. per ton, and there is no likelihood of the latter 
rising, for the supply is in excess of the requirements, and con 
sumption is steadily declining, especially in this district, where 
consumers are so badly off for work. A duller demand for Cleve- 
land iron from the Continent at this period of the year has 
seldom been reported, and Cleveland makers would be very 
badly placed if they were not called upon to send an extra 
large supply to Scotland, this being the result of their extra 
cheap prices as compared with tch iron. Last month 
only 34,669 tons of pig iron were sent from the Tees to 
pow - ports, this being over 40 py cent. less than in the corre- 
sponding month of 1890, but as 43,375 tons were sent to Scotch 
and other home ports, or 87 per cent. more than in June, 1890, 
the decrease in the deliveries by sea was not more than 4114 tons. 
But Cleveland ironmasters cannot count upon their being called 
upon to supply extra quantities to Scotland for much longer. The 
duration of the time rests practically with the London syndicate, 
who have nearly all the Scotch warrants, and who will not dispose 
of them at present, so that virtually there are no Scotch warrants 
in circulation, and the Scotch brokers and members of the ‘‘ ring” 
find their occupation gone. 

The realised price of No. 3 Cleveland G.M.B. pig iron during 
the three months ending June 30th is certified by the official 
accountants to have been 39s. 10°84d. per ton, thus showing a 
decrease of 3s. 34d. per ton on the average of the previous quarter, 
a decrease which was not at all unexpected, seeing that though 
40s. to 41s. was the quoted price towards the end of the quarter, 
only a comparatively small quantity was sold at these figures 
while a large tonnage was sold as low as 38s., when it was ex 
that that was likely to be the best price that would be obtainable ; 
and it would have been if the ulators had not stepped in an 
rushed up the value of No. 3. e wages of blast furnacemen are 
regulated by a sliding scale based upon this realised price of No. 3, 
and their wages for the third quarter ef the year will be reduced 
64 percent. At the same time the railway rates for ironmaking 
materials, which are also regulated by the realised price of No, 3, 
will be reduced 3 percent. The Cleveland ironmasters are perhaps 
unique in having with the railway company serving their district 
an arrangement by which the rates shall fluctuate in accordance 
with the prices they secure for their pig irun, each ls, rise or fall 
in No. 3 signifying a rise or fall of 1 per cent. in the railway rates, 

The Cleveland ironstone miners persist, notwithstanding the fall 
in selling prices of pig iron and the increasing depression of trade, 
in claiming 5 per cent. advance on the ground that they are not 
being paid such wages as other miners in the country. If 
they mean that they are not paid so much as the coal miners, the 
are probably not far from the truth, but they are not worse o! 
than other ironstone miners. They cannot, however, expect to 
have as much as the colliers, because the circumstances of the two 
trades are different. The coal trade has been and still is brisker 
than has been known for nearly a score of years, very high prices 
have been realised, and work has been plentiful, whereas such is 
not the case with the ironstone miners, the trade in which they are 
engaged being distinctly depressed, prices low, and work anythin 
but full. The masters at a conference this week definitely refuse 
to grant the advance, especially as the fall in the vented price of 
pig iron showed that trade was falling off, and that they were 
entitled, if anything, to a reduction. ey expressed themselves 
as willing to continue present wages for the next three months, or 
refer the whole question to arbitration. The delegates of the men 
are now taking further instructions from their constituents, 

The pig iron shipments from Middlesbrough during the last 
half-year, as compared with those for the corresponding period of 
1890, have been as follow :— 7 





Coastwise. Foreign. Total. 
Tons. Tons. Tons. 
1891.. +. 245,504 - 175,528 .. .. 421,122 
ee +. 114,424 267,515 . 881,939 
Of finished iron, 201,902 tons were exported—116,623 tons iron and 
85,279 tons ae 255,368 tons in the first half of 1890. 
The statistics of the Cleveland Ironmasters’ Association for June 


were not satisfactory, seeing that the stocks of Cleveland pig iron 
showed an increase of 489 tons, which is about what was ex : 
but at this time of the year they should have exhibited a con- 
siderable decrease. In June, 1890, there was a decrease of 14,786 
tons, and in June, 1889, one of 14,531 tons. It is true that 
makers’ stocks declined 13,467 tons, but all this and more went 
into the public stores, and will probably come on the market again. 
The statistics show that Messrs. Gjers, Mills, and Co., at the 
Ayresome Ironworks, Middlesbrough, blew in a furnace, and 
during the month five furnaces, which were producing other kinds 
of pig iron, have been put 7 Cleveland iron, in consequence of 
the irregular working of the steelworks, which in consequence 
have consumed less basic and hematite iron. Out of 149 furnaces, 
ninety are now in operation, of which fifty-eight are producing 
Cleveland pigs, and thirty-two other kinds. 

The Witton Park Ironworks, belonging to Messrs. Bolckow, 
Vaughan, and Co., have been dismantled, and now disappear from 
the list of pig iron making establishments in the North of England. 
These furaaces were erected in the year 1846, and were almost the 
first to use Cleveland ironstone. The works had formerly six blast 
furnaces, but latterly only two, and these have not worked for 
nearly ten years, The Glaisdale Ironworks have also been dis- 
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mantled and disappear from the list. There were three furnaces. 
At one time this district had 165 furnaces, against 149 now, but 
nevertheless the output is considerably greater than it was then. 

The prices of pig iron this week have been tending downward ; 
last week, 41s. was readily gy for promt f.o.b. deliveries of No. 3 
g-m.b. Cleveland, but now 9d. will readily be taken, and even 
40s. 6d. will not be refused by some firms. ere is not anything 
like so much pressure now to get iron for sending into the warrant 
stores ; indeed, the necessity for that has disappeared. Neverthe- 
less, a large quantity continues to be sent in, as the result of pur- 
chases made some days ago, and on Wednesday night Connal’s held 
143,636 tons of Cleveland pig, or 3383 tons increase upon the 

uantity re on the Ist inst. Middlesbrough warrants have 
eclined this week from 41s, 74d. to 41s. cash, but there is scarcely 
a transaction to establish prices. Gray forge is 37s., but that 
can hardly be obtained, as the supply is in excess of the 
requirements, and the consumption is declining locally, and will 
also fall off in Scotland. Mixed numbers of East Coast hematite 
pig can be bought at 50s. per ton, which is a vy vee hee pad price 
than is being realised for the lower qualities of Cleve pig iron, 
a of pig iron from the Tees this month are very poor ; up 
to Wednesday night they reached only 14,920 tons, against 
24,815 tons in June to 8th. No business of importance is being 
done in the finished iron and steel trades, and prices are still 
. Engineers have a fair supply of work on hand, 
jally marine engineers. The engines for the Peninsular and 
Oriental steamer Aden, which is being built by Sir Raylton, 
Dixon, and Co., Middlesbrough, will be constructed by Messrs. 
Thomas Richardson and Sons, West Hartlepool. The men at the 
Tudhoe Ironworks, Ferryhill, belonging to the Weardale Iron and 
Company, are to have their wages reduced 15 per cent., the 
employers propose ; but the question will be submitted to arbitra- 
i. . — when ee = the — Arbitration 
» Which now tes wages by sliding scale. 

Mr. S. Yo usband, son of Mr. Wm. Ycunghusband, and 
manager at the North-road — shops, Darlington, has patented 
an invention the object of which is to remove the difficulty of 
starting a locomotive when it is at dead centre. An engine has 
been fitted with the apparatus on the North-Eastern Railway, and 
has been tested with very satisfactory results. 

Mr. John Ridley, consulting engineer, Middlesbrough, has within 
the last few days set out for Arizona, there to advise as to the con- 
struction of a dam and the supply of water generally at the Lynx 
Creek Silver Mine, in which a number of North of England 
capitalists are ly interested. He is accompanied by Mr. J. A. 
Macfarlane—of Connal and Co., Middlesbrough—one of the 
directors. It appears that the resident engineers have been con- 
structing a dam for over a year, and when completed it gave way 
at the first flood. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been very quiet thisweek. On 
several days scarcely any business whatever was done in Scotch 
warrants, the prices of which have been steady at 47s. to 47s. 24d. 
cash. Transactions in Cleveland and hematite iron have likewise 
been comparatively few, and prices of these have been about 
41s. 4d. and 51s. 4d. to 51s. 5d. cash respectively. 

The = of makers’ pig iron show a reduction this week of 6d. 
to Is, r ton. G.m.b., Nos. 1 and 3, are quoted, f.o.b. at 
Glasgow, 47s. 6d. per ton; Govan, Nos. 1 and 3, 47s. 6d.; Monk- 
land, Nos. 1 and 3, 48s.; Carnbroe, Nos. 1 and 3, 49s. 6d.; Clyde, 
No. 1, 57s.; No. 3, 53s.; Gartsherrie, No. 1, 58s. 6d.; No. 3, : 
Summerlee, No. 1, 58s 6d.; No. 3, 55s.; Langloan, No. 1, 60s.; 
No. 3, 57s.; Coltness, No. 1, 60s. 6d.; No. 3, 55s, 6d.; Calder, 
No. 1, 59s.; No. 3, 54s. 6d.; Glengarnock, at Ardrossan, No. 1, 
59s.; No. 3, 51s. 6d.; Dalmellington, No. 1, 52s. 6d.; No. 3, 
5ls. 6d.; Eglinton, No. 1, 50s. 6d.; No. 3, 49s. 6d.; Shotts, at 
= N 6d.; No. 3, 57s.; Carron, at Grangemouth, No. 1, 

; No. 3, 

The shipments of pig iron from Scotch ports in the past week 
were very small, amounting to only 4354 tons, as compared with 
10,302 in the corresponding week of last year. Of the total 
Germany took 635 tons, Canada 610, Holland 500, Australia 380, 
Belgium 30, India and France 10 each, and other countries 30, the 
coastwise shipments having been tons, inst 3942 in the 
same week of 1890. The total shipments from the ing of 
the year to date are 127,448 tons, compared with 235,689 in the 
same period of last year. The foreign eet amount to 69,294 
tons, against 113,889 in the first half of 1 

Several furnaces have been put temporarily out of blast, but 
there are still =y yee producing 0 pig iron, com 
with forty-six at this time last year. The hematite furnaces blow- 
ing number seventeen, against twenty-eight last year; and the 
basic five, against eight. 

There is still no inducement to increase the output of hematite 

ig iron, and the demand is quiet. The arrivals of hematite ore 
in the Clyde from Spain during June amounted to 23,844 tons, 
against 64,125 tons in June, 1890; while the total imports for the 
past six months are 99,219 tons, compared with 283,647 tons in the 
corresponding period of last year. 

During the past week there were exported from Glasgow loco- 
motives worth £11,000; sewing machines, £2740; machinery, 
rat , steel , £7277; and general iron manufactures 

110. 


The foundry trades are fairly well occupied on old orders, but 
complaints are general as to a scarcity of new work. Pipe makers 
report that there is nothing of any consequence offering, and that 
the outlook is not at all encouraging. The tube trade is also 
becoming quieter. 

In the steel trade some makers report a little more inquiry, but 
there is not likely to be much new work undertaken at present 
owing to the holidays beginning next week. For the same reason, 
a proportion of the orders on hand is being pushed on towards 
completion, and the works would have been quite busy on this 
account but for the strike that has taken place in the shipbuilding 
trade. Merchants state that they have been able to place orders 
for steel somewhat below makers quotations, which are as follow: 

les, £5 17s. 6d. to £6; ship-plates, £6 5s. to £6 7s. 6d.; bars, 
£6 10s. to £6 15s.; boiler-plates, £6 lbs. to £7; sheets, £8 ; all 
less 5 per cent. discount for delivery in Glasgow district. 

The finished iron trade is fairly active. The demand for iron 
sheets has improved, and the rise in silver has enabled the agents 
of Indian houses to offer a little more money for unbranded iron, 
some lots of which are reported to have been placed with makers 
at about £5 to £5 2s, 6d. net per ton. The lowest grade of common 
bars is quoted at £5 1b5s,; second grade, £6; highest e, 
£6 2s. 6d.; best bars being 10s. per ton higher ; sheets, £7 10s, ; 
all less the usual 5 per cent. discount. 

There is a good business in the coal trade, but supplies of all 
sorts are heavy, and this has induced a weakening tendency in 
prices. The quotations f.o.b. at Glasgow are for main coal, 7s. 6d. 
to 7s. 9d.; splint, 8s, 6d.; ell, 9s.; steam, 10s. to 10s. 6d. The 
coalmasters of Fife have reduced their prices 3d. per ton, allowing 
an additional drawback of 3d. on shipment to Cronstadt. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE stoppage of the tin-plate works is telling upon our steel 
works. Previous to the stoppage, a good deal of “extras” were 
earned, and it was nothing l for a iderable t of 
Sunday work to be carried on. Now, at one works, Cyfarthfa, 
work which used to begin on Saturday night was not commenced 
until Tuesday, and a loss of several turns a week is unavoidable. 
The opinion is that two days per week at least will be lost, and if 
it stays at that workmen will be only too grateful. The fear is 








that a more serious deduction is likely. The management is 
active in making up for lessened make of steel bars. Most of the 
customers for these are closed, so men are being employed upon a 
small colliery rail, and upon blooms for stock. Taking a 
survey of the principal works, there are few indications worth 
noting. Slackness prevails, and in the rail trade little is doing. 
In iron ore, cargoes coming to hand at Newport and Cardiff are 
few. The Dowlais Company received three during the week for 
the Dowlais works, and one for the Cardiff establishment. 

The continuance of trouble in South America is a serious injury 
to our steel works, and prevents the carrying out of substantial 
orders. During the week the principal iron cargoes have been to 
Buenaventuras and Vera Cruz. 

On ’Change at Swansea this week the following quotations were 
given, but were by no means firm, with the exception of pig, 
which has kept its position since last week :—Glasgow pig, 47s. 1d. ; 
Middlesbrough, 41s. 5d.; hematite, 51s. 5d.; Welsh bar, £5 10s 
to £5 12s. 6d.; steel rails, heavy, from £4 7s. 6d. ; light from 
£5 7s. 6d.; sheet iron from £7 5s.; sheet steel from £8 ; mer 
blooms from £4 15s.; bars from £5 2s, 6d. I hear’ of billet 
sales at £5, and even slightly under. Siemens bars from 
£5 7s. 6d. 

The tin-plate trade remains in an uncertain state, That a 
demand exists is evident from buyers pressing to get orders booked 
under low quetations, but sellers are firm. Sales of Bessemer 
steel have been concluded at 13s. 3d. This, however, is under the 
market price slightly. At 13s, 6d. a deal might be booked, 
and I shall not be surprised at speculative men doing so, as in the 
event—and by no means unlikely—of a good demand setting in 
figures would goup. Quotaticns are :—Cokes from 13s.; Bessemer 
cokes from 13s. 3d.; Siemens from 13s. 6d. 

Swansea tin-plate manufacturers were pleased to hear this week 
that in every case the race across the Atlantic with the cargoes of 

late was successful. All got in punctually and saved the impost. 

utsiders conclude that the great stoppage of works has fairly 
stopped shipping and make. Returns show this to be an error. 
Last week Swansea shipped 43,085 boxes, and received from works 
34,827. This has been the first week of ‘‘stop.” Probably next 
week will not show so well, though tonnage is coming in from New 
York, Lisbon, Hamburg, and elsewhere. This week Batoum took 
2300 tons plates, and the United States even figured. The whole 
situation is watched with keen interest. Some assert that when 
the huge accumulations show signs of reduction, America will buy 
freely again. Makers will then have to consider prices, wages, and 
extra duty, and harmonise them. That America will turn out a 
tithe of its requirements in tin-plate is fully discredited. 

The week opened rather gioomily with the coal trade at all 
ports, and prices were very unsteady. Towards mid-week there 
was a slight improvement, and at Cardiff there was a better 
inquiry for a steam and for small. Steam, best, is quoted at 
14s., though sales under this are common. As for small it is now 
down to 4s, 9d., and only in a few cases best has been sold for 5s., 
which is now regarded as the top price. Seconds, large, are 
selling from 12s. 6d. House coal shares the common slackness, and 
it was remarked in Cardiff this week by a large dealer, that it 
** wouldn’t sell at all.” Best No. 3 is quoted at 13s., through from 
1ls., and small from 8s, 3d. A eal bulk of coal is still being 
shipped. Cardiff ports collectively exported 273,180 tons. 

Swansea coal shipments were close to 27,000 tons, and Newport 
totalled 40,887 tons. The falling prices in coal, which I have long 
pointed out as inevitable, are ex to be further accelerated 
next month. The unavoidable turn in the long and prosperous 
run has been stimulated by the action of the stop week in tin- 


y , - 
late, anda good deal of discomfort thereby is expected in the 
Seeman district. r 


The important question of eight hours per day is under keen 
discussion, and a large meeting was held by the colliers at Merthyr 
on Monday, when it was brought forward and dissected. Nearly 
twenty collieries were represented, and the opinion of the majority 
was strongly against the eight hours as advocated in the Bill to be 
brought before Parliament, which eight hours, several 5 ers 
contended, only meant 64, ‘‘as it took a long time to let men 
down to their work.” But the conclusion was that if eight hours’ 
solid work could be enacted that would suffice. Altogether it 
seems ay we to try and a measure which, in its present form, 
certainly does not meet the wishes of the colliers. Parliamentary 
a are praying for “‘ relief” which is not wanted, and 

lenouncing abuses which do not exist. There are three grades of 
labour in every colliery, that of the young, mature, and aged, and 
the hours of working may well be left to local arrangements and to 
suit the workers. 

Increased dock accommodation at Cardiff still continues to be 
a fruitful subject of discussion. The shipments certainly show a 
great increase. Including bunkers, 6,624,241 tons were despatched 
in the half-year ended June, as against 6,200,512 tons in the corre- 
sponding period of last year. is shows an increase of 441,729 


tons. 
Dock shipments exceeded 82,000 tons last week. Mr. A. 
Guest is chairman of the Taff Vale Railway. 

A notice threatening a lock-out has been ted at Cwmavon 
Works, on account of trouble with some of the men, and unless 
an arrangement is come to the works will be stopped next month. 

Iron ore has been found in Huntingdonshire on the property of 
Lord De Ramsay, a relative of Lord Wimborne, and it is in- 
tended that it shall be smelted at the new Dowlais Works, Cardiff. 

Mr. T. P. Jones, of Newport, has bought Abersychan Works, 
and the six blast furnaces, for £7000. They are to be dismantled. 

Coke does not improve. Prices are still—Furnace, 18s.; and 
foundry, 20s.6d. Patent fuel, Swansea, is at 13s.; pitwood, 16s. 6d. 
The Aberdare-Merthyr Collieries is the last new joint-stock move- 
ment ; capital, £90,000 in £5 shares, Mr. Tudor, Crawshay ; Mr. 
Smith, Southwark ; Mr. Hawkins, Lombard-street; Mr. H. James, 
Chiselhurst: Mr. W. Thomas, Brynawell; Mr. Durham, London 
Coal Exchange; and Mr. Moxey, Cardiff, are directors. The well- 
known Aberdare-Merthyr collieries and Nantmelin form the 
property. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general condition of the iron trade over here remains very 
much the same as reported last week ; that is, fairly satisfactory on 
the whole. Taking into consideration the many causes which are 
likely to operate inst a really prosperous state of the iron 
industry—such as high prices of raw material and fuel, high wages, 
ever-growing troubles and uncertainty of labour, competition 
unfavourable tariffs, not to say anything of the prevailin; general 
want of confidence—it is only a cause for surprise that things are 
not worse. 

A most unfavourable tone is still prevailing on the Silesian iron 
market, and the impression is oulaing ground that an improve- 
ment is not ~—_ to set in in the immediate future. Production 
has been considerably limited in consequence of these circum- 
stances, but is still exceeding consumption. The plate mills are 
fortunate enough to form an exception, having been very fairly 
occupied of late. The same holds for foundries and machine 


ries, 

On the Austro-Hungarian iron market the improved tone con- 
tinues, prices showing an increasing firmness, The business doing 
in pig iron may be termed satisfactory, most blast furnaces 
having sold their total production for the third quarter. The 
malleable iron branch has remained in the same state as last 
reported, bars finding ready sale at firm quotations, while girders 
and construction iron are somewhat neglected. The building 
season — very much gh he mepe pi psc pena on 

uently dec in pri orins p.t. bei mt quotation, 
The plate business is is a fair condi ion, the aaike havior secured 
a —_— good amount of orders. Prices show rather an upward 
inclina\ continue well 


on, Wire rods, drawn wire, and wire nails 





inquired for. Steel works, as well as machine and wagon factories, 
are enjoying healthy activity. 

Belgian iron industry has not, as yet, been able to overcome the 
weakness prevailing for some time. New orders can only be 
obtained with the greatest difficulty. In spite of the firmness on 
the coal market pe of the raised prices of pig iron, the mill owners 
are obliged to be content with the former low quotations, 

French iron trade appears to have come to a standstill of late, 
Little business is done, and prices are only with difficulty main- 
tained. Merchant bars have hardly been able to realise 170f, p.t., 
and for girders 180f. is given, 

The principal features of the Rhenish-Westphalian iron business 
have remained the same as last reported. In the iron ore trade 
there is but little life stirring, although compared to previous 
weeks an improvement undeniably exists. Spathose iron ore 
stands M, 8 to 8:30; roasted ditto, M. 11°50 to M. 12 p.t, Nassau 
red iron ore, 50 p.c.; contents, M. 8:70 to 9°20 p.t., free Dillen- 
burg. Prices for Luxemburg minette have been fairly well 
maintained ; they are for the 40 p.c. contents M. 3°20 p.t. ; for 
inferior sorts, M. 2°30 to 2°60 p.t., free at mines. The amount of 
business doing in the pig trade is small, there being but little 
confidence in the future. Spiegeleisen is paid with M. 58 p.t. . 
for forge pig No. 1 M. 53 is given ; for No. 2, M. 49°50 ; for No. 3, 
M. 45 to 47 p.t. amg No. 1, M. 71; No. 3, M. 60 p.t.; 
basic, M. 50; Bessemer, M. 57 to 63 p.t. On the malleable 
iron market an improved activity is prevailing, at least in most 
branches, Bars are in pretty good request; girders are some- 
what depressed in consequence of a very strong competition. 
Hoops have not changed, either in price or demand. Heavy plates 
are briskly called for at firm quotations, The sheet trade is Ee. 
gressing steadily in Rhineland-Westphalia, while in the Siegerland 
a depressed tone prevails in that branch, Wire and wire nails are 
reported in an improved state, prices gaining in firmness, Addi- 
tional employment wiil be given to the wagon factories by an order 
for 120 passenger cars for the Wurtemberg State Railways, which 
is to be given out on the 15th of July. Otherwise there is but 
little business doing in railway material, and a weak tone prevails 
in that department. For fish-plates M. 139 p.t. has been offered 
lowest at a late tendering. 

The following are the present list quotations per ton at works :— 
Good merchant bars, M. 135; angles, M. 140 to 145; girders, 
double T, free Burbach, M. 110; steel bars, M. 145 to 150 ; hoops, 
M. 147°50 ; billets in basic and Bessemer, M. 90 to 95; heavy 
boiler plates, M. 175 to 180; tank do., M. 150 to 155 ; steel plates, 
M. 160; tank do., M. 135 to 140 and higher ; sheets, M. 145 to 155, 
Iron wire rods, common quality, M. 130 ; wire nails, M. 135 ; rivets, 
M. 182°50; Bessemer rails, M. 124 to 130; fish-plates, M. 135 to 
150 ; steel sleepers, M. 125 to 130 ; complete sets of wheels and 
axles, M. 300; axles, M. 220; steel tires, M. 220 to 235; light 
section rails, M. 110, 

The heat, which set in rather suddenly after a period of very 
unseasonable coolness, has soon been followed by a series of violent 
thunderstorms, hail, and heavy rainfalls, such as have not been 
experienced for many years. of property, and not ina few 
cases loss of life, have heen caused. Also railway accidents, 
principally derailments, have repeatedly occurred, occasioned by 
the underwashing of the foundations. At the present time, when 
the public mind is still agitated by the Minchenstein catastrophe 
and the Bochum case, accidents of this kind are much more closely 
watched and commented upon than they used to be. It will take 
some time before railways, especially fast trains, can boast of the 
same implicit confidence they used to enjoy. 

There is to be, after all, no Jungfrau railway. It appears that 
both Swiss Federal authorities and haute finance had put up con- 
ditions which it would have been next to impossible to realize. 
There may, however, have been other motives as well at the bottom 
of the affair. 

Just fifty years ago—July, 1841—the Berlin-Anhalt railway line 
was opened, with ger train at first only to Jiiterbogk, soon 
after to Kithen, with a junction at the line Magdeburg-Leipzig. 











THE CONEMAUGH Dam FaILURE AND JOHNSTOWN FLOODS.— 
Apparently the last has not been heard of the Johnstown floods, 
as according to an American paper Col. W. D. Moore has com- 
menced suit against the South Fork Fishing and Hunting Club, 
that owned the dam, for the damages sustained by some of his 
clients. He charges criminal negligence, and says the club mem- 
bership represents 100,000,000 dols. and is able to pay. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: — Probationary assistant 
engineers: James Mountifield, to the Latona; Henry C, Dead- 
man, to the Iris; Herbert B, Moorshead, to the Hero ; Herbert J. 
Clegg, to the Camperdown ; Cecil H. A. Bermingham, to the 
Bellona; Albert G. V. Salter, to the Calypso; Percival R. T. 
Brown and Charles C. Sheen, to the Alexandra ; Frederick Pring, 
to the Iron Duke ; William Hatherley, to the Barrosa ; Thomas 
O. Jameson, to the Volage ; William M, Whayman, to the North- 
ampton ; Charles F. Dunn, to the Audacious ; William A. Wallis, 
to the Hotspur ; Percy D. Maltby, to the Narcissus ; John F. 
Arthur, to the Mersey; Horace G. Summerford, to the Barra- 
couta ; William H. Crichton, to the Medea; John B, Hoddy, to 
the Thames ; Edward 0. Hefford, to the Forth ; John P. Good, 
to the Swiftsure; William Ratley, to the Neptune; Frank 8. 
Moss, to the Conqueror; William Hart, to the ne te Harry 
Williams, to the Blonde ; John D. Wilson, to the Rodney ; James 
P. Leahy, to the Shannon; Thomas W. 8. Murray, to the Belle 
Isle ; and William R. Seaton, to the Aurora, to date July 8th. 
Probationary assistant engineers: Vernon A. A. ter Veen and 
William Crichton, to the Pembroke, to date July Ist. 


CIVIL AND MECHANICAL ENcringERS’ SocieTy.—On Thursday, 
July 2nd, the members of this AE including Mr. Henry Adams, 
t-president, Messrs, B. Hyde, H. Howard, R. Bolton, and 8. 
ourt, acting hon, sec,, and two others, spent a pleasant and most 
instructive afternoon in inspecting the new Tower Bridge, which 
was commenced five years ago, and is still in course of construction. 
Ry the Act of Parliament the construction was obliged to be such 
as should provide for a passage for foot people at all times, 
whether the central span be open or closed. This necessitated a 
high-level footway, passengers being conveyed to the upper part of 
the towers in hy raulic lifts. The actual opening span is on the 
b le or b d bridge principle, made in two halves, 
each 100ft. long, the balanced ends being depressed into a 
recess made in the masonry of the piers. The party, on assem- 
x the Tower Hill entrance to the works, were met by Mr. 
C. W. Cruttwell, resident engineer, who most kindly conducted 
them over the works, Commencing with the models of the bridge 
as it will be when completed, the party passed along the side spans 
to the west pier, where pow Bayesy shown the method of arranging 
the girders, eight in number, to carry the massive forged steel 
spindle of the bascule, the pit into which the balancing end sinks, 
and the construction and arrangement of the four octagonal built- 
up steel pillars which form thé corners of the superstructure of the 
towers building on the piers. Most, if not all the party, then 
ascended to the second storey or flour of the superstructure, where 
a fine view was seen of the ificent approaches on either side. 
Besides the approaches the bridge consists of two side spans, each 
278ft. long, with 25ft. clear at high water, underneath which side 
spans are suspended girders, the shore ends of the chain being 
anchored to heavy transverse girders built into the masonry of the 
approaches, On d from the heights the visitors returned 
as they had come to the Tower Hill entrance, when Mr, Adams, in 
the name,of the Society, thanked Mr. Cruttwell most cordially for 
the interesting visit the kind way they had been shown every 
detail of the work. Replying, Mr. Cruttwell said how glad he was 
that the visit had been of interest, that he was always pleased to 
show the works to engineers, who could appreciate the great 
difficulties met with successfully overcome, The party then 
separated, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 1st, 1891. 

Bank clearings in sixty cities show 11 per cent. 
less business this year than last to this date. 
far this year we have exported sixty million 
dollars of gold to Europe; despite this fact, the 
bank statement of this city showed an increase of 
eleven million dollars in deposits. The money 
market is easier than for some time past, Durin 
the next few days 112 million dollars will be rs 
out in dividends and interest in Philadelphia, 
Boston, and this city. This will ro j 
strengthen the money market. 

There has been a slight perceptible change for 
the better in the iron market during the past 
week, manufacturers say. Iron and steel makers 
are receiving large orders for structura! material, 
Steel rails are selling | quite freely in small 
lots, and inquiries for large lots have been 
received, but very fewflarge orders placed. There 
has been some little apprehension felt over the 
possibility of strike among the puddlers, but it is 
now thought there will be no general suspension for 
the present. Steel billets are fluctuating, and it is 
thought that large transactions will be placed 
before the end of the week. The lumber market 
presents no new features, there is not much stock 
on hand, not much inquiry at present, but 
the outlook is encouraging for the near future. 
Increasing interest is felt in coal trade circles, 
which is partly due to a greater probability of an 
improving demand in other branches of trade. 
There is wanted at the present time a better 
demand for all D pr waar and a general improve- 
ment in all kinds of business, which has suffered so 
much from the recent financial troubles, 


to 








NEW COMPANIES. 
THE following companies have just been regis- 
tered : 


Babcock and Wilcox, Limited. 

This company was registered on the 26th ult., 
with a capital of £240,000 in £10 shares (of which 
10,000 are 6 per cent. preference), to acquire and 
take over as a going concern the business hereto- 
fore carried on at London, Glasgow, and else- 
where, other than in the U.S.A. and Cuba, by 
the Babcock and Wilcox Company, of New York, 
for that purpose, to carry into effect the agree- 
ment mentioned in clause 3 of the articles. and to 
carry on the manufacture of water-tube, steam 
boilers, und of other boilers, and machinery of 
every description. The subscribers are:— 


C. A. Knight, 114, Newgate-street, E.C., engineer 
W. Shaw, Upper Highlever-road, North Kensing- 
COM, GUUUUNNS 22 oe ce ne ce oe os 
H. + on 1, Farley-terrace, Earlsfield, 8.W., 
SGD whisk) Waiudus en “aa taweiyks. 536 
J. E. Slack, 24, Parkhurst-road, Holloway, engi- 
ni edna ety eae nein tee 
W. Reavell, 114, Newgate-street, E.C., engineer 
R. — 114, Newgate-street, E.C., accoun- 
E. Stenton, 114, Newgate-street, E.C., engincer.. 
The number of directors is not to be less than 
three, nor more than seven; the first being 
A. Stewart, Sir W. Arrol, A. T. Simpson, J. G. 
M. Rumley, C, A. Knight, J. H. Rosenthal, and 
H. F, Knight, Qualification £2000, Remunera- 
tion £ per annum, to be divided as they ma 
determine. Solicitors, Hollams, Sons, Coward, 
and Hawksley, Mincing-lane, E.C, 


—— 


1 
1 





Cold Process Gas Syndicate, Limited. 


This company was registered on the 25th ult., 
and consists of 100 members, each of whom in the 
event of winding-up, agrees to pay £1 toward the 
assets of the company. The objects are to 
on the business of mechanical engineers, gas engi- 
neers and fitters, oil merchants, lamp makers, 
metal workers, &c. 

The number of directors is not to exceed ten, 
the first W. A. Colls, F. Waithman, and J. H. W. 
Stringfellow. Solicitors, Hyde a. and Co., 
33, Ely-place, Holborn, and N. L ‘ocock, 20, 
Basinghall-street, E.C. 


Consolidated Tin Smelting Company, Limited. 

This company was registered on the 20th ult., 
with a capital of £250,000, in £100 shares, to pur- 
chase or otherwise acquire the businesses of tin 
smelters, carried on by the three firms of Thomas 
Bolitho and Sons, Daubuz and Co,, and R. R. 
Michell and Co., at Chyandour, at Penzance, 
Cornwa'l, Carredras, Truro, Cornwall, and at 
Trereife, Cornwall respectively, to carry into 
effect the ment referred to in clause 3 of the 
articles and to carry on the business of tin 
smelters in all its branches. The subscribers 
are :— 

"T. B. aah, M.P., Chyandour, Penzance, tin 

8 i. 66 66. 66 66 s0 . 60 lee pee 
*T. R. Bolitho, Chyandour, Penzance, tin 
W. Bolitho, Polivithen, Penzance .. .. .. .. 
*J. C. Daubuy, Truro, tin smelter IR ng 

. W. ion, Cornwall, tin smelter .. 
A. O. Michell, Marazion, tin smelter .. .. . 
Miss M. Michell, Marazion .. 

The number of directors is not to be less than 
three, nor more than seven; the first being E. 
T. Gregory, in addition to the subscribers denoted 
bs an asterisk. Qualification £2000. Remunera- 

ion to be fixed at thegeneral meeting. Solicitors, 
oo, Maton, and Godlee, 21, Cannon-street, 


Cow: London Electric Lighting Company, 
nty of a ey Congas, 


ee 





This company was istered on the 30th ult., 
with a capital of £100,000 in £5 shares, to carry 
on the business of electrical engineers, electricians, 
engineers, and contractors, suppliers of electri- 
city, manufacturers of electrical apparatus, and 
mechanical engineers. The subscribers are:— 


J. A. Kilman, 251, Winchester House, B.C... .. 
J.C. Bull, 1 and 2, Great Winchester-street, E.C. 
B. Garcke, 112, Belvedere-road, me 5: its". 'se 
B. H. van Trough, 4, Hyde Park Terrace, W. 

R. Broadhurst, 112, Belvedere-road, 8.E. 
G. Parker, 20, ‘Bucklersbury, TAR oe se 
T. Cooke, Winchester House, B.C. |. |. s 


The number of directors is not to be less than 


od 





three, nor more than seven; the first to be 
determined by the subscribers, Remuneration to 
be fixed at the general meeting. Solicitor, S. 
Morse, 4, Fenchurch-avenue. Registered office, 
1, Great Winchester-street, E.C. 


International Inventions Corporation, Limited. 


This company was registered on the 29th ult., 
with a copie! of £100,000, in £1 shares (of which 
1200 are founders’), to carry on the business of 
bankers and capitalists, especially in relation to 
inventions and letters patent, and to carry on the 
business of civil, mechanical, and electrical engi- 
neers, The subscribers are:— 


Shares. 
Ww. ¥, Rasen 82, Woodstock-road, Hornsey, mer- 


P. J. Rawlings, Avenue-road, New Southgate, N., 
D scpuin ee OO eee ee ae 
T. Baker, 6, Mount Pleasant-road, Lewisham, 
Geer’ ne bn “Od 26 og! we 60 ‘de. ‘60 
E. T. Clarke, 51, Milkwood-road, 8.E., architect 
H. a 71, Queen-street, E.C., mer- 
SR Perr a 
W. E. C. carne 71, Queen-street, E.C., mer- 
J. Chinn, 1, Oakden-street, Kennington, mer- 
NS: ne. ag’, Wa aa. pda” Sal ee. + eaRIee 
The number of directors is not to be less than 
three nor more than nine, the first to be 
appointed by the subscribers, Qualification 5 
founders’ or 50 ordinary shares. Remuneration 
£150 per annum each and £100 extra for chair- 
man, Registered by P. J. Rawlings, Avenue- 
road, New Southgate, N, 


Hampstead Electric Light and Power Supply, 


Limited. 


This company was registered on the 30th ult., 
with a capital of £1000 in £1 shares (of which 
100 are mgr ent he carry on, at Hampstead and 
elsewhere, the business of electric lighting, to 
produce and supply telegraphic, telephonic, or 
other means of communication. 

The number of directors is not to be less than 
three, nor more than seven; the first to be 
appointed by the subscribers. Qualification £50, 
Remuneration £100 per annum each and £100 
extra for the chairman. Solicitor, W. Smee, 5, 
York-buildings, Adelphi, W.C. 


ee 
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Patent Hollow Ingot and Shell Casting Syndicate 
Limited. 


This company was registered on the 26th ult., 
with a capital of £10,000 in £5 shares, to acquire 
by an agreement dated 20th June, 1891, between 
J. Hardcastle and W. Ambler of the one part, 
and W. H. Kell (for the company) of the other 

rt, certain patents, and to carry on the manu- 
acture and B npnctane of hollow ingots, shells, 
guns, &. e subscribers are:— 

Shares. 
J. E. Bateman, 75, Caledonian-road, Leeds, clerk 1 
J. Slater, Cross Gates, near Leeds, clerk .. .. 1 
J. A. Shiver, 37, Otley-road, Leeds, solicitor .. 1 
T. A. Withey, 25, Ebberston-terrace, Leeds.. .. 1 
W. H. Coleclough, 13, Eldon-place, Leeds, solicitor 1 
J. 4, Sew 21, Harlow-terrace, Harrogate, : 

cler on 22 “ae. 9G 06 26 o)n6. @e 0 

W. Harrison, 185, New Town-row, Birmingham... 1 

The number of directors is not to be less than 
three, nor more than five, the first being J. Hard- 
castle, H. N. G. Cobbe, and three others to be 
appointed at the next general meeting. Qualifi- 
cation 60 shares, Remuneration to fixed at 
general meeting. Registered by Edmonds and 
Edmonds, 9, Gray’s Inn-square, W.C, 





Queen Anne’s Mansions ri arma 4 and Heating 
Company, Limited. 

This company was registered on the 25 ult., 
with a capital of £60,000 in £10 shares (of which 
3000 are preference), to carry into effect an agree- 
ment to be made with W. R. Renshaw, to carry 
on in Westminster the business of an electrical 
and gas lighting, heating, and power company, 
and to erect, construct, lay down, and maintain 
cables, wires, mye accumulators, &c., necessary 
for the lighting of Queen Anne’s Mansions, West- 
minster. The subscribers are:— 

Pref. shares. 
T. as macs: Birklands, Holland Park Gardens, 
C. Ince, 102, Alexandra-road, N.W... .. .. « 
W.A. Waterlow, 16, Adamson-road, N. W., student 
H. P. Dakin, 18, Langley-street, Southwark Park- 
TG) is se 66 as. 0. 6a we. 0s 

E. W. Francis, 91, Manor Park-road, N.W. .. 
H. 8. Wood, 54, Cotleigh-road, N.W. .. .. .. 
C. R. Pearson, 2, Balfour-terrace, Leytonstone .. 

The number of directors is not to be less than 
two nor more than five, the first to be nominated 
by the subscribers, Qualification £300. Remu- 
neration, chairman £250 r annum, other 
directors £200. Solicitors, Paine, Son, and Pol- 
lock, 14, St. Helen’s-place, E.C, 


et tt tt 





Roburue Explosives Company, Limited. 


This company was registered on the 30th ult., 
with a capital of £250,000 in £10 shares (of which 
12,500 are 5 per cent. cumulative preference), to 
acquire the amg sem of the Roburite Explo- 
sives Company, Limited (registered on the 11th 
June, 188 }, and to purchase, manufacture, and 
sell an explosive called ‘‘ Roburite” and several 
chemicals used in its manufacture, and any 
machinery, shells, cases, cartridges, &c., used in 
connection therewith, The subscribers are:— 


Sir J. Stokes, K.C.B., Haywards Heath, Sussex 

Col. J. C. Wray, 2, Queen's Gate-place,8.W. .. 

H. W. Maynard, 34, Gracechurch-street, E.C., 
re wo TT ee ee ee a ae Fan 

8. Loewe, 49, Fore-street, E.C., merchant 

C. Cockson, Wigan, engineer .. .. .. .. « 

Major-Gen. W. H. Wardell, 7, Sackville-road, 


TOME we cs as 00 ce We 8s be te 

W. H. Colomb, 97, St. George’s-road, 8.W., rear- 
[0 ae eo es 

G. Smith, Tranby Lodge, Hessle .. .. .. .. 
The number of directors is not to be less than 
five nor more than nine, the first being J. D. 


Alexander in addition to the above subscribers. 
Qualification 50 shares. Remuneration £750 a 
rat 

r 
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annum and 10 per cent. on the net profits. 

the total amount must not exceed £1500 pe 
annum. Solicitors, Batten, Proffit, and Scott, 
32, Great George-street, Westminster. 





THE PATENT JOURNAL. 


Condensed from ** The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 
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10,817. Suprortisc Ware in Kixns, I. Pennell and 
J. T, Harris, Longport. 

10,818. Oprarnine Hor Water for KitcHen Usegs, E. J. 
Dalton, Margate. 

10,819. ScurcHinac Macurines for Fiax, J. B. Black, 


Antrim. 

a Gown, A. G. 8. Mahomed, Bourne- 
mouth, 

10,821. Fininc Guns by Evecrricity, W. Balch, London. 

10,822. Susstirute for Gurra-Percua, C. N. Jackson, 
London. 

— CLEANING TERNE Prates, T. Evans, Glamorgan- 
shire. 

10,824. Revotvinc Tasies, &., J. D. Amendbar, 
Manchester. 

10,825. Furnaces, R. Pye, Halifax. 

10,826. Trimminc Nuts, E. Hollingworth.{G¢. Webb, 
United States ) 

mae. Brakine and Srartinc Tramcars, J. Sykes, 


‘ax. 

10,828. Brake for Bicycies, W. H. Holmes, Halifax. 
10,829. Trunks, W. Helliwell, Halifax. 

as Discuaroine Bucket, R. Berrett and W. Ward, 


don. 

10,831. Jacquarps, Swainson, Birley and Co., J. Brace- 
well, and W. Craig, Manchester. 

10,882, ELectricaL TRANSFORMERS, Woodhouse and 
Rawson United.—_(R. Preschlin, Germany.) 

10,838. Stanp for CHemicaL Purposes, A. W. Ellis, 
London. 

10,834. AGRICULTURAL IMPLEMENT, R. Cole, London. 

10,¢35. Rate and Proportion Catcuvaror, D. Pitcairn, 


mdon. 

10,836. Hotper for a Satt Spoon, &c., A. Ashby, 
Northampton. 

10,887. TREATMENT of O1Ls, O. C,. Hagemann and T. C, 
Palmer, London. 

10,838. Licutinc Trains by Exectricity, W. Brew, 
London. 

10,839. DyNAMO-ELECTRIC Macuines, &c, W. Brew, 


mdon. 

10,840. AsTRoNoMICAL RecuLators, G. L. J. van der 
Ploeg, London. 

10,841. Distnrectinc Apparatus, F. André, London. 

10,842. Fire-Licuters, J. Fell and J. F. Fell, London. 

10,843. RecuLaTinc ELectric Currents, J. Ferrand, 


ndon. 
10,844. Ratsinc and TransPortinG Goons, T. Appleing, 
London. 


10,845. OsTarntnG Motive Power, F. Purdon and H. 
E. Walters, London. 
10,846. Or. Lamps and Sarety Devices, E. H. Kinder, 


10,847. MECHANICALLY FeEpina Fust, J. W. Claridge, 


mdon. 

10,848. InpicaTinc Lenotus, A. J. Boult.—(A. A. 
Miller and T. G. ter, Canada.) 

10,849. FurniTuRE, F. W. Coles, London. 

10,850. Countinc Votes by BaLiot, A. W. Hosking, 
Manchester. 

10,851. CaLenpars, D. Ross, London. 

10,852. Bepsteaps, A. J. Boult.—(J. Massie, Canada.) 

10,853. Lockine Parts of Batt Bearinos, G. Mabbutt, 
London. 

10,854. Carp Boxes and Carp Casgs, V. E. Mauger, 


mdon. 

10,855. Compinep Sprincs and WHEE s, J. Findlay, 
London. 

10,856. ADVERTISING ILLUMINATED Lamp, C. F. Veit, 
London. 

10,857. Pwzumatic Action for Orcans, J. Ferriday, 
London. 


10,858. SHeaR Leos, 8S. Cutler, London. 

10,859. Steeve Links for GenTLEMEN'’s Currs, M. A. 
Tighe, London. 

10,860. ReauLatinc Exectric Lamps, R. Spreadbury, 
London. 

10,861. CoLourine Matrers, H. H. Lake.- (K. Oehler, 
Germa: 


ny.) 
ay Cuanoinc the Powers of Grasses, W. Salt, 
ndon. 
10,863. INDIA-RUBBER WHEEL TrrEs, &., O. G. Neat, 
ndaon. 
10,864. Iron Sueatuine, H. J. and F. P. Schmidt, 
London. 
10,865. Froatinc Arms for Szwacr Tanks, F. Bird, 


mn. 

—, Reweatinc Gas Furnaces, F. J. Jones, 
mdon. 

10,867. MusicaL InstRuMENT, P. Peynaud, London. 

10,868. Money Titus, J. J., W. H., and F. Walker, 


ndon. 

10,869. Stenciis for Drawines, &c., E. de Zuccato, 
mdon, 

26th June, 1891. 

10,870. Ustnc Carponic Acip Gas, A. D, Macdonald, 
iverpool. 

10,871. Mats, Ruas, &c., B. Whiteley, Sheffield. 

10,872. PuppLED Iron, L. Cameron, Sheffield. 

10,873. Puzzixs or Games, W. J. Wells, Lewes. 

10,874. Bronzinc Macuine, J. H. Briggs, Bramley, 


near 8. 
10,875. Procurine a Rer.ectine Surrace, W. C. Hart, 
ndon. 
10,876. Bepsteaps, &c., I, Chorlton and G. Reynolds, 
‘anchester. 
10,877. Connectinc Rores ot Corps, A. A. Voysey, 
Live 1. 


Tpoo 

10,878, Steam Enoines, J. Thom, Liverpool. 

10,879. EaG-TURNING MACHINE, J. Good and R. Shaw, 
Sunderland. 

10,880. Miner's Picks, J. A. Redfern, Chesterfield. 

= Fasteners, C. B. Bragg and T. J. Fletcher, 


10,882. Buckies, H. Downie, Glasgow. 

10,888. LuNcHEON Basket or Casz, &c., H. Bligh, 
Hampton Hill. 

—_ Hypraviic Jacks, D. T. and H. W. Young, 


ig a 

— W. J. Ramsbottom and W. Seedhouse, 
effield. 

10,886. PanraLoon Breecnes, Hammond and Co., 


mdon, 

10,887. Exrcrricatty Licutine Gas, J. Walker and J. 
Ham: » Dewsbury. 

10,888. OBLONG, Square, and Ovat Rops, E. Copeland, 
Birmingham. 

10,889. PROPELLING Rartway VEHICLEs, J. Grimsdick, 
London. 

10,890. Bicyctes and Tricycies, W. P. Mendham, 
Gloucester. 

10,891. TRAVELLING Boxes and Casgs, C. E. A. Walker, 
Birmingham. 

10,892. ScarF Stipes, W. Pearce, Birmingham. 

10,893. Stee, or Iron Barpep Fence, H. E. Scott, 


10,894. Evectrometer, C. V. Boys, London. 
10,895. PorTabLe Writinc Desk, &c., F. W. Powell, 


ndon, 

10,896. ProreLuinec Vessets, R. W. Barker.—(E. W. 
Gram, J. K. Martin, and J. Best, United States.) 

10,897. Car Coupiinas, J. L. Shoenberger, London, 

10,898. Nut Locks, 8. M. Churchill, London. 

10,899. Overa.ts, W. and A. H. Lindeke, R. Warner, 
and T. L. Schurmeier, London. 

10,900, Dre Mrtirnc Macurng, E. Myers, London. 

10,901. Mitt Race Fenpers and Screens, P. R. Grabill, 


mdon. 

—. Cuarcinc Gas Retorts, J. F. Braidwood, 
ndon. 

10,908. Printinc Macuines, R. C, Annand, London. 





anes homers Mecuanism for Locks, D. Whitehouse, 
10,905. Screens for Screzninc Gratin, C. Cousins, 
10, 903. Gorey Cueck for Musica Boxss, J. B. Haller, 
10,907. ‘Tra and Correr Mvuos avd Pots, H. Lambert, 


mdon. 

10,908. Feep-waTeR Heater, J. E. Carroll, London. 

10,909. Recisterine TiL1s, T. W. Woodhouse and A. 
Steer, London. 

10,910. Lusricators, A. J. Boult.—(0. Sémisch, Gcr- 


rag 
10,911. Boat Raisino, &c., H. Hughes, Liv 1. 
10,912. Sappirs for VeLocipepEs, &c., E. Maybury, 


ivi 1. 
10,913. Tov, W. P. Thompson.—(J. A. /smayer, Ger- 
many. 
10,914. Automatic O1Ltna Apparatus, G. Monseur, 


mdon. 

10,915. PuLverisinc Grain, The Cyclone Pulveriser 
Ld., and B. Hooker, London. 

10,916. PResexveD Provision Cans, &, J. Feaver, 


London. 

10,917. Carntrince Casxs, F. E. D. Acland, 8. V. Dar- 
dier, and K. K. Malmstrém, London. 

10,918. WasHine or ScruBBine Gas, J. C. Chandler, 


mndon. 
10,919. Stowe Sawixc Macuines, A. C, Southwell, 
on. 
10 -. Raisinc and Lowerine Wicks, A. C. Jones, 
ndon. 
10,921. Meratyic Rims for Wurets, C. H. Pugh, 
Lond: 


on. 

10,922. Receivinc Drarace and Rervusz, W. B. G. 
Bennett, London. 

10,923. SHapinc Nuts, A. H. Tyler and J. 8. E. de 

2. Barone Eire, C. A. B Cham a 

10,924. Bripie Bits, C. oury, A. pagne, an 
E. Schmidt, London. a 

10,925. WHeeL, T. Kirby, Lee. 

—_, Bore Bott for Doors, &, C. H. Crosby, 


on. 
10,927. Musica InstrUMENTS, J. Mutch, London. 
VENTILATING ApPpaRATus, T. C. J. Thomas, 
ndon. 
10,929. Sewace Siupce, W. E. Adeney, London. 
10,930. CHarns, J. Wade, Glasgow. 
10,931. Hyprav ic Motors, D. B. Hutton andT. Smith, 
Upton Park. 
10,932. Reparninc Commutators, A. B. Gill, Lee. 
10,933. DyNaMo-ELECTRIC Macuines, A. B. Gill, 
10,934. Exectric Macuinery, J. A, Kingdon and A. B. 
Gill, London. 
27th June, 1891, 
10,935. Tires for Cycies and the Lixs, H. Clarke, 
London. 


19,936. Formixe LETTErs by Merat, &c., A. Martyn, 
Londo 


m. 

10,987. Foo Sicnatuina Apparatus, &c, J. Royle, 
Manchester. 

10,938. Fixise Rusper Tires on Cycuzs, &c., W. Green, 

arborne. 

10,939. Conpuctors for ELectric Wi1rEs, H. A. Mavor, 
W. A. Coulson, and 8. Mavor, Glasgow. 

10,940. Steam TurBrnes, C. A. Parsons, Birmingham. 

10,941. CompResseD AiR Encines, E. Grosskopf, 


mdon. 
10,942. Sarety Lamps, J. Prestwich and the Protector 
Lamp and Lighting Co., Ld., Manchester. 
10,943. PerprTuaL Motion and Power, M. Pike, 
Norwich. 
10,944. Hats, C. Dawson, cag cata Rr 
—_ ADJUSTABLE Fotpine TaBtez, &c., Wegelin, 
mdon. 
10,946. Typewritinc Macuines, D. B. Adamson, 


iverpool. 
— Construction of Stipine Trivets, T. Johnson, 
le 


10,948. Toy, G. T. Hyde.—(A. Silbermann, Germany.) 
10,949. CasH Boarps, B. Zeitchel, London. 
10,950. Tent FURNITURE and RiFLE Racks, B. Halstead, 


mdon. 
10,951. Packina Piston-Rops, F. 8. Kiel, Newcastle- 


on-Tyne. 

10,952. Mera CurTine or SHEARING MacHines, T. G. 
Clayton, London. 

10,953. Hincr Sprine, B. C. Swallow, Halesowen. 

10,954. TeTHERS, A. McDonald, London. 

10,955. Spootinec Macuines, H. Davenport, Man- 


2 
= VeLocipepE Prpat, D. W. Vaughan, Man- 


ester. 

10,957. Wire Fenctna, T. Jenner, London. 

10,958. Compounp Encrnes, A. —o London. 

10,959. Lavatory Basins, W. B. H. son, London. 

= tr Cups, F, W. Fletcher and H. Boisselier, 

nm! > : 

10,961. WooL-wasHine Macuines, H. Ackroyd and T. 
Ambler, London. 

10,962. Pickine Sticks for Looms, J. Welch, H. Ains- 
cough, and J. Pendlebury, London. 

10,968. Potato Setrina Macuines, E. Skorpil, Gabe. 

10,964. Buck es for Braces, C. N. Eyland, Birming- 


ming’ 

10,965. Surps’ Proreviers, A. Burns, Glasgow. 

10,966. WuiTeninc Bricks, P. McClean, Newcastle- 
on-Tyne. 

10,967. Drawine Back SLEEvEs of Suirts, &c., F. A. 
Adey, Bristol. 

10,968. MecHanicaL Toys, A. J. Rixom, ae 

10,969. DyYNAMO-ELECTRIC MACHINES, . Aldred, 
Sheffield. 

—, Borr.e-FILLinc Apparatus, A. M. Donally, 


mdon. 
10,971. Baccarat Srick, A. Brown, Glasgow. 
10,972. Cures for Hotpinc Lerrers, &c., M. Turnor, 


London. 

10,973. EXPANDING Piston Rives, W. Armstrong and 
J. W. Simpson, London. 

10,974. Suirts, D. M. Browne, London. 

10,975. Securina Corks in Borries, T. Temple and 
G. Ormiston, London. 

10,976. Lamps for Burnine O11s, &., H. J. Mayhew 
and W. H. E. Perett, London. 

10,977. Gatvantc Batrerigs, A. de Meritens, London. 
10,978. INSOLUBLE Porous Anopgs, Siemens Brothers 
and Co., Limited.—(Siemens and Halske, Germany.) 

10,979. Reamers, B. B. Allen, London. 

10,980. DEHYDRODIMETHYLPHENYLPYRAZINE, O, Imray. 
(C. F. Boehringer and Soehne, Germany. 

10,981. Currina Cuases for GeTtinc Coat, W. Walker, 


mdon. 
— Topacco Pire CLEANER, F, T. Tappenden, 
mdon. 
10,988. E.xcrric Bett, J. H. Nicholson and the Auro- 
phone Company, London. 
10,984. Extraction of Try from Tin Sxacs, F. H. Mason, 


ndon. 
10,985. Extraction of Try from Trx Sxacs, F. H. Mason, 


mdon. 

10,986. Heaps of Screws, J. G. Horsey, London. 

10,987. Inp1A-RUBBER TrREs, H. N. Lee, London. 

— Rotary or PenpuLous Punkan, J. Dennis, 
‘ax. 


10,989. Puncarne Macuines, W. Crosland, Manchester. 

10,990. Grips or Gratines, W. Hurst, Manchester. 

10,991. Fotpinc Hanpie Bar for Bicycuirs, &c., W. 
Walton, Oldham. 

ae. REVERSIBLE CURTAIN PuLuEK, A. Sievers, 


mdon. 
10,998. TREATING THREAD, A. J, Boult.—(4. and 4, 
iller, 





10,994. PorTaBLE or TemPoRARY Bviwiines, J. 
Espitallier, Liverpool. 

10,995. ELEvators and Conveyors, W. F. Hart.—(¢. J. 
Seymour, United States.) 

10,996. Cicars, G. Swarbrick, Manchester. 

10,997. Baas, &c., J. 8. Hoyle, Manchester. 

10,998. ARTIFICIAL DENTURES, W. H. Marshall, London. 

10,999. CLEaNERS for F1RE-aRMs, C. Curtheuser, C. von 
Trott, and J. Katz, London. 
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11,000, Marca-poxes, J. B. Fiedler, London. 

11,001. Gas or Vapour Burners, R. Wallwork and 
A. 6. Wells, London. 

11,002. Barus, F. A. Thyss, London. 

11,008. Innavers, A. Perrouin, London. 

11,004. PLares for E:ecrric AccumuLators, C. Rous- 
seau, London. 

11,005. Srorinc Brake Power of a Tramcar, J. T. 
Hart, Ilfracombe. 

11,006. Corn-oreratep Macuines, J. Walsh, P. R. 
Allen, and J. Garford, London. 

11,007. ARTiFiciaAL Testa, E. C. Taylor, London. 


20th June, 1891. 


11,008. Foor Scrupper or Squescer, C. W. Kopf, 
London. 

11,009. Crank Saarts and Bearinos, J. Batey, Dublin. 

lly ‘010. Cocks or Wartcues, L. Gtinther, Liverpool. 

11,011. Saow Cases, E. H. Scott, Bradford. 

11,012. Screw Prore.iers, EB. H. D. Lloyd, Liverpool. 

11,013. Fasteninos for Winpow Sasugs, C. E. Lewin, 
London. 

11,014. Toy Paracuure, J. W. Barton, Leeds. 

11,015. Water Wuee.s, H. C. Simpson, Birmingham. 

11,016. AnMaturss of Dynamo Macuines, H. L. Cal- 
lendar, Londun. 

11,017. ArtiFic 1AL InpiGo, J. Dawson and R. Hirsch, 

Ki eaton. 

11,018. CLeans.no Mesues in MiLs, 8. Gibson, Liver- 


poo! 

11,019. Booxs for Kexpinc Accounts, G. R. Stokes, 
ey. 

ll, ee Boor and Ssoe Hess, J. 8. Yabsley, 


11,021. Usrnc Hear for Movtve Power, J. H. Parkin- 
son, Stretford 

11,022. Rotter “GRINDING Apruiance, G. Fielding, 
Birmingham. 

11,023. Water Gauce,G M Marchant, Huddersfield. 

11,024. Borruinc and Corkino Macuine, F. Foster, 


London. 

11,025. Grass Tune Show Tasiet, W. Brookes, Bir- 
mingham. 

ll, oF mong Boot and GLove Fastener, W. W. Tambs, Bir- 

gham. 

11,027. VENTILATING FLOWER Hovses, H. C. Board, 
Bristol. 

11,028. Vice, W. A. Bernard, London. 

11,029. Wuee.s, W. Middlemiss and B. E. Dickinson, 
Sheffield. 

11,030. Steet or Iron Barsep Fencinc, H. E. Scott, 


11,031. Green CoLourinc Marrers, Read, Holliday, 
— — Limited, R. Holliday, and L. G. Paul, 

11,032. Device for Atracninc to Cycies, J. Latham, 
Liverpool. 

11,033. Furnaces, J. J. and T. F. Meldrum and E. 
Harris, Live ll. 

11 034. Evaporatine Apraratus, R. Harvey, Glasgow. 

11,035. Pirz, T. Anderson, London. 

11,036. Exve.orss, A. J. Litras, London. 

11037. Bepstgaps, E. Lawson and R. G. Hodgetts, 
London. 

11,088. Weavuine, T. Bills, London. 

11,080. Propucine Gass ARTICLES, 


on. 

11,040. Canpies, J. M. Galgey, Cork. 

11,041. Neckrie or CravaT FASTENER, W. Davis, 
London. 

11,042. SienaLiinc Sautter for Lanterns, L. de L. 
Wells, London. 

11,043. Faucet for Measurine F.ivumps, G. W. Miller, 


P. Sievert, 


ndon. 
11,044. Bow for Srriycep Instruments, E. Kohser, 


mdon. 

11,045. Leaven for Maxine Breap, &c., E. Leconte, 

mdon. 

11,046. PRopucinG ALPHA-NAPHTHOQUINONE DICHLORI- 
MIDE, J. Y. Johnson.—(The Badische Anilin and Soda 
Fabrik, Germany.) 

11,047. Preventinc Cramp while Writine, E. D. Pass. 

J. Wolff, Germany.) 

11 048. Laymvc Mains, W. C. Johnson and 8. E. 

illips, London. 

11.049. Manuracture of Meta-amipo BENZALDEHYDE, 
O. Imray.—{The Farlwerke vormals Meister, Lucius, 
and Briining, Germany. 

11,050. APPLiaNce for WasHinc Macurnes, M. Hopkins, 
London. 

11,051. Lamps, F. J. Vaughan, Lon: 

11,052. VALVE "and AR Suppty =. for Tires, A. J. 
Wilson and H. R Connolly, London. 

11,053. Carnps of Carpinc Macuings, E. Appenzeller 

and E. Prayon, London. 


30th June, 1891. 


11,054. Foor Brakes for Bicycues, G. Nicholson and 
E. W. Swalwell, Newport, Mon. 

11, on Satmon FLY Book, J. T. "Studley, London. 

11, (056. CRICKET Bat, W. Ruston, London. 

ll 057. Sprinc WHEE. for Veuicues, F. E. Jones, Bir- 


mingham. 
11,058. Vatve MecuanisoM for Excines, H. Ball and F. 
Lenggei er, London. 
11,059. Tripop for Rock Dritis, H. Ball and F. Leng- 
genhager, London. 


11°060. THERMO-ELECTRIC Bartreries, P. Giraud, 
Lond 


on. 
11,061. Dustinc and C.ieansine, J. D. Amendbar, 
anchester. 

11,062. Pweumatic Tires, F. P. Candy, Manchester. 

ll, 063. Frre-arMs, L. T. Darnault, Richmond. 

i, (064. PREVENTING Dravext at Borrow of Doors, A. 
Martin, Birmingham. 

11,065. Sarery Lamp, J. Gibb, London. 

11,066. LirexBoats, J. Gibb, London. 

11,067. Prorecrinc the Tires of Bicycies, W. H. 
Dunkley, London. 

11,068. MatTHematicaL InsTRUMENTS, G. W. Davis and 
R. Southerton, West Bromwich. 

11,069. -——, of Gas Fires and Stoves, 8. G. Rhodes, 


11,070. aus MANUFACTURE, PD. Rylands, Barnsley. 
11, 071. Dust Cotiector, A. N. Wolf, London. 
ll, ‘072 _ SELF-INKING Pisioes PRESS, W. Ritchie, 
ngton. 
11,073. AuromaticaLLy CLosinc Doors, &c , T. Niccol, 
iw. 
11,074. HorsesHor Carks, H. D. Fitzpatrick.—{C. B. 
Sai , Germany. 
11,075. ELectric Meters, B. B. Mills.—(H. M. 
Pilkington and R. &. White, Vette States.) 
11,076. Typz-writers, B. A. Brooks, Liverpool. 
ll, "077. Poutteys, I. N. Kendall, London. 
11,078. Printers’ Tyrz, W. P. Nene —(B. Godwin, 
United States ) 
11,079. Recisterinc Toy Banks, 8. Snellenburg and 
c. P. th, London. 


00S Cooxinc by the Arp of Gas, R, Goehde, 

11,005. Makino Merat Tvuses, J. 8. Taylor and 8, W. 
Chailen, Birmingham. 

11,096. Brusues, A. Cooper and R. and J. H. Firth, 
Bradford. 


11,097. CLoraes Wasuers, J. Baxter, —_y = 

11,098, Game called “ Links,” C. E. ‘les, 

ll, 09. Lactic Acip, G. D Davis, Lou = 

11,100. Sewine Macuines, C. it, Leeds. 

11,101. SypHon WATER-WASTE ‘Seaton, M. Syer, 
London. 

11,102 Wixpow Sasues, J. Parker, yee 

11,103. Pocker Companions, J. and Scholes, 
Leicester. 

11,104. Tire for VeLocirepes, H. A. Frazier, Bristol. 

11,105. Smoxine Pipes, &c., J. Bellaers, Manchester. 

ll, 106. Finoer Sarevp, J. H. Shaw, Huddersfield. 

ll, "107. OpricaL Lanterns, C. J. Schuver, London. 

11,108. Execrric Primary Batreries, T. Coad, 


ndon. 
11,109. METALLIC Vesssis, H. M. Griffiths, London. 
11,110. — Aldrige, J. H. Custance, and E. 
mdon. 
11,111. Gas Morors, A. Stigler, London. 
11,112. Secunine Hanpies in Knyoss, J. C. Macduff 


and J. London. 
ll ll beng eee of Evecrric Currents, F. W. 
r, London. 
ll, M4. Woancmee, C. A. McIntosh, London. 


ll, °115. SecuRING SKYLIGHTS in Position, W. Trebil- 
cock, London. 

11,116. Bripces for Furnaces, A. M. Clark.—(&. W. 
Tucker and L. Katzenstein, United States.) 

11,117. ELevator Brakes, N. Anderson, London. 

11,118. Evecrric Siewats, A. M. Clark.—(£. M. Tucker 
and L. Katzenstein, United States.) 

11,119. Gates for Rarpway Venicies, H. H. Lake.— 
(RK. D_ Wilson, United States ) 

ll, 120. Leapinc- -rin Wires for Evecrric Lamps, R. A. 
Fessenden, London. 

11,121. Rock-DRILLING Macuines, H. H. Lake.—{J. 
McCulloch, Spain.) 

11,122. MoTIvE-POWER Acent, W. and T. Hawkins and 
H. and W. H. Fuller, London. 

11,123. Preservation of Hops, M. A. Adams and C. 8, 
Meacham, London. 

11,124. Waeets for Vetocrrepes, G. L. Morris, W. T. 
Wilson, and N. H. Strickland, London. 

11,125. FRAME for VELOCIPEDES, G. L. Morris, W. T. 
Wilson, and N. H. Strickland, London. 

11,126. TYPE-WRITING Macuines, J. F Hardy, London. 

ll, i137 eee Liquips, &c., J. H. Whieldon, 


ll, 128. Ceres, &c., Dovecn, H. E. Newton.—(H. W. 
‘Mackenzie, Australia. 

11,129. DisPENsING Liquips, W. M. Fowler, London. 

11,130. Macaztne Smat-arMs, H. E. Newton.—(X. M. 
Catlin, United States ) 

11,131. Reoisterinc Fares, P. A. Newton.—(G. A 
Ames, United States.) 

11,132. Gas or Perrotetm Enornes, P. H. Irgens, 
London. 

11,138. Dysamo-ELecTRIC Macnines, H. H. Lake.— 
(The Crocker- Wheeler Electric Motor Company, United 


States.) 
11,134. Execrrotysis of Atuminium, C. A. Faure, 
London. 


11,135. Sprvninec Fuicut for Fisuine, P. Geen, London, 
11,136. Biscurr Boxes, W. E. Gibb, London. 

11,137. Maxine Vio.ins, W. and J. H. Brown, London. 
11,138. Gas Enorngs, C. W. Pinkney, London. 

11,139. Inpicatinc Names of Stations, J. W, Little, 


London. 

11,140. Moutprnc the Inner Surraces of Pipss, Xc., 
A. C. Chenoweth and W. D. Edmonds, London. 

11,141. Sreerinc Gear for Seep Dritts, J. Hornsby 
and J. Innocent, London. 

11,142. Dicestive Conpiment for Human use, F. W. 

er, London. 
ll, me a Barus, F. Riemer and P. Hanns, 


11.144. Panerme Tececrarus, H. Van Hoevenbergh, 


mdon. 

11,145. Printinc TeLtecraPH Instruments, D. H. 
Bates and H. Van Hoevenbergh, London. 

11.146. Impressinc Envevopes, &c., J. Macfarlane, 


London. 
—, Makino Buttons, A. Strauss and R. Ripp, 


mdon. 
go Bat Castors, J. Freyberg and C. W. Driver, 


on. 

11,149. IncanpEscenT Lamp, E. Guitton.—(A. Collet, 
France.) 

11,150. PHorocraPuic Suutters, F. Shew, London. 

11,151. Macazine Guns, R. more, London. 

11,152. Macurvges for Movutpinc Conrections, J. C. 
Ruby, London. 

lst July, 1891. 

11,153. Fermentine Vat, A. Savigear and T. J. Scrut- 
ton, London. 

11,154. Preventinc Down-pravoats, R. E. Sudden, 
Newcastle-on-Tyne. 

11,155. AUTOMATICALLY STEERING VessELs, E. Catch- 


pool, g- 
11,156. Raitway SicNaLuinc Apparatus, E. Russell, 


mdon. 
11,157. Transmitrers, J. Radcliffe and J. E. Spagno- 
letti, London. 
11,158. Se.r-RecuLatinec Gas Burwer, C. J. Parr, 
London. 
~~" Ciearinc Rotiers for Trams, J. G. Moore, 
or 


11,160. Fire Licuter for Mitrrary Purposes, G. H. 
Garnett, Leeds. 

11,161. Sewixc Macuines, H. J. Allison.—(C. Culley, 
Zz M. Denton, J. Sanderson, and B. Muirhead, 
Canada ) 

11,162. Newsparer Printinc Macutines, C. Horton, 

anc 

11,163. Corrine ee of Spisninc Muss, J. E. 
Rol inson, Manch 

11,164. JACQUARD Macaxwas, W. and H. A. Fielding, 
Man chester. 


11,165. Sarr Guiazinc of Sanitary Ware, C. Arm- 
strong, London. 

11,166. Facitiratinc the Oreninc of Gate VALvEs, 
H. V. Clynick, United States. 

11,167. Frexipte Wueet Tires for Cycies, E. H. 

on, Manchester. 
11,168. Corp Hover, E. Phill , Birmingham. 
ll, "169. Bicycuzs, i 'Hear, , R Guest, and W. H. 


11,170. ATTACHING Carp CLoTuine to CARDING FLATs, 
. Barlow and W. Walton, Manchester. 

11,171. *Pepats for Bicycies, W. Walton, Oldham. 

1,172 \ oeteemammarateaiains ‘ht W. R. Haught 


ll, eI Low Pires, J. Taylor, Birmingham. 
ll, 174. Imrration CARTRIDGE Casz, O. Bente, London. 
ll, "175. A Friap Ventizators, 8. Robson, 








11,080. Gram SEPARATING Macurxes, W. P. Th 
The Barnard and Leas Manufacturing Company, 

United States. 

11,081, Tires for Waezxs, C. T. Cummins, London. 

11,082. TELEPHONE ComMBINATION, Sir C. 8. Forbes, 

mdon. 
11,083. Treatine Iron Orz, J. Bowing, London. 
— Propucinc FLatrenep Stranp Rore, R. Dixon, 
ondon. 

11,085. Decorticatinc Hemp, &c., G. Donisthorpe and 
7. Burrows, London. 

11,086. Construction of WHEELED VEHICLEs, C. Turner, 
London. 

11,087. Lock Com Wire Ropes, R. Dixon, London. 

11 "088. Vro.ixs, F. Love, jun., London. 

11 7089, SUSPENDING wad H. A. Williams, Lincoln. 

11 090. Crorues Props, H. Wildman, —_ 9g 

11,091. Propucine Scaxzs fur Drawine, T . A. McKee, 
Dublin. 

11,092. Drivinc WasHinG, & , Macuines, J, Edmond- 
son and J. Whalley, Bradford. 


11, = Detectine a Leakace to Eartu, W. J. Sandy 
an 


W. A. Easter, London. 


Sunderland. 
ll, _— Benpinc Metat Bars, &c., W. E. Cary, Man- 


11,177. SPINNING Mertat, E. Polte, London. 

1, omy Les, &c., W. P. Thompson. —(Bohringer 
nd Co., Germany.) 

79. Daaeornasee Apparatus, G. Mulhall (Testo), 


11,180. Cans, &c., O. F. Westrup and P. R. de 
Faucheux d'Humy, Liverpool. 

11,181. + pues eR A. Taos, W. A. Coul- 
son. avor, and W. B. ers, Glasgow. 

11182, Banway Burrer ca, G. A. Scholey, 


11,183. Mattina, F. Bollmann, London. 
11,184. — CLEANING MAcHINEs, J. Atkinson, 


11,185. Guseen Sirrer, A. c" Kendall, London. 

ll, 186. BAKERS’ Wacons, J. G. Miller, London. 

ll, 7187, Money-Box, H. J.T. Greaves, "London. 

11,188. Motive Power for Cycizs, &c., 8. Bunting, 





ham. 





11,189. Wagsnsmnens for —~hyomase, A. H. Griffiths and T. B, 


Bmith 
11,190. Unusixe _ “PLATE a od F. W. Harbord and 
W. Hutchinson, jun., Wolverham: 


. Ss Brooks, Bir- 


ming! 

11,192. Rattway Foo Sionatuina, J. de Vere and F, 
Eddlestone, Blackburn. 

11,193. WRAPPER for Canps, J. Smith, London. 

the 194. Brake Beams, H. B. Robischung, London. 
1,195. APPLicaTion of WeicHine Macuines to Carts, 

yy Jenner, London. 

Tee, See, W. M. Greonlee and R. W. Arnold, 


ll, ae ‘Poroanaruto CAMERAS, 
mingham. 


ie 197. Suoe Knives, G. T. Fisher, London, 
1,198. _—— for Morsrenino Stamps, C. E. O 
ey London. 

11,199. Car Courtine, E. F. Long, Lon 

11,200. . Tires for VELOCIPEDES and = amma, 8. 
Whitehead and J. E. Baxter, London. 

11,201. TeLEPHoNic y na Wy per mma J. Sack, E, von 
Maltitz, and P. P. Ziesel, London. 

11,202. Corr Retainer, F. Carter, London. 

11,208. Compounp Pap ELement, i. Nehmer, London. 

11,204. AprLiance for Bows and Scarrs, J. H. Thomas, 


mdon. 
11,205. Moutprne Piastic MaTerias, H. J. Chappell, 


ndon. 
11,206. SauTtie for Looms, 8, Austin and W. Har- 
ves, London. 

11,207. PahosrHorescent Sutpuipe of Zinc, C. Henry, 
London. 

11,208. Exrracrion of Mrtaxs from Ores, J. Turton, 

ndon. 

11,219. Treatment of Strong, &c., H. Aitken, London. 

11,210. Ovens, &c., for making Coxe, L. H. Armour, 
London. 

11,211. Interruprers, M. Kallman and the Company 
‘Aligemeine Elektricitiitsgesellschaft, London. 

11,212. Optarntnc Motive Power, A. V. Newton.—(A. 
Nobel, France.) 

11,218 EmsproiwerinG Macuinery, J. Steiger-Meyer, 


London. 
11,214. ~~ rene Trees, C. Huelser.—(C. S. Schmidt, 
Germa 
yo aed Pires and Cigar Hoiper, A. J. Litras, 
ondon. 
11,216. Coverinc Keynores, E. Bergmann and P. 
Kiesgen, London. 
a. es Diamonps as Dritus, L. Salendre, 
ndon. 
11,218. CoLourtnc Matter, H. H. Lake —(K. Oechler, 
Germany ) 
11,219. Sticks, K. A. E. Ulbricht, London. 
11,220. MetaLiic Bepstezap Mounts, J. H. B. Manly, 
London, 
11,221. Broocu Pixs, T. Elcoate, London. 
11,222. Sasu Fastener, G. H. Mason, London. 
11,228. Sasu Fastener, T. Elcoate, don. 
11 224, Fitter, C. G. Purdy, London. 


2nd July, 1891. 
11,225. Propuction of Evecrricity, F. J. Rebman, 
ndon 


Lo 
11,226. Trax for Wueets of Bicycues, &c., R. Woods, 
Garforth. 
11,227. ApvyustaBLe Heap for Tripop Stayps, J. J. 
Elmer, London 
11,228. Taree Rott System, 8. Minnis, Middles- 
rough. 
11,229. Exvetores, A. Duke, Dublin. 
11,230. Mera Tickets, &c , J. Bowrey, Bristol. 
11,231. Watt Corr, D. McDonald, Glasgow. 
11,232. Tgarvots, W. Tucker, Bristol. 
11,233. Broom, B. Eastwood, Halifax. 
11,234. Or or Spirit Laps, J. and H. C. Scholes, 
icester. 


11,235. Borries, J. H. Wolff, Southampton. 

11,236. Pipe for Smoxine ToBacco, 8. sheppard and J, 
Rispin, Dublin. 

11,237. Brewino Beer, T. White and J. Lec, Sheffield. 

11,938. Rute Macuines, J. Shaw, Barnsl ey. 

11,239. Lappers and Tresties, J. and C. F*. Parkin- 
son and 8. Fawcett, Lancaster. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


448,196, Journat Bearine, B. Beaupre, St. Paul, 
Minn. —Filed July 18th, 1890. 
Claim.—The combination, with the collarless axle or 
shaft having a bumper removably secured in its end, 
of the bearing surrounding the 't, a cap removably 





secured to the and entirely enclosing the ant 
of the shaft, the chambered bumper scre' th 

the cap and engaging the bumper in the end of 
shaft, and having an oil passage | = i 
chamber to its working face, and a locking nut for 
meee nd sal bumper in adjusted position, substantially 
as 


448, Pi i, So Rop ror Brick MAcHINEs, 


Claim +1 The corabination a tman, 

ain rod, a box ada slide ne 

Sal No cies gett he cued 
and to the 


=) , substantially as «ye for 
° rpose speci e bination, 
yieldbew pitman, of the box J, sliding in a slot ‘in the 


its other 


{lated to lnk ' st one ond snd af 


as and for the 





spring k, — _ — +f er 


purpose specifi e combina 
bearing 


in a pitman, 
of a at Sach Sad thereof, 


a wheel taking into 








one of the bearings a8 ee of bom rotated 
Sane, © the points of con of the wheel with the 
equidistant from its centre, an excentric 
bearing ‘or ¢ wheel, and a worm and worm wheel 
for turning the latter, combined and operating to 
sae or — the distance between the excen- 
tric bearing at one end of the bearing 
at the other en ereof, su yas lor the 
the oth d_ thereof, substantiall and for th 
purpose specified. 
448,315. Taw Licutr ror Ratway Trains, 4. W 
Berne, New Orleans, La.—Filed March 14th, 1890. 
Claim.—The herein-described apparatus for indica- 
& me movement of a railway train at night, con- 
of a metal arm adjusted on the axle of a car 





said arm being rotated by the revolution of the axle 
of a car, terminals of an electric circuit c by said 
arm, electro-magnetic devices operated by the circuit, 
and a screen operated thereby for = - by light, 
substantially as and for the purpose set fort 


448,326, Meruop or anp ArPaRATus FoR DevELortne 
MecuanicaL Motion From EvectricaL ENERGY, 
R. Bickeme, x 
Claim.—(1) method of developing 
motion from electrical energy, which consists in inter- 
mittently varying the polar conditions of an electro- 
magnetic field and in like manner varying induced 
lar conditions in a movable element by correspond- 
ngly varying separate supplies of field-exciting energy 


[446.326] 




















derived from any suitable source of betantially ashore In 
an electric motor, th 

inbefore described, ofa 

tro- et having separate sets of ae “elles 
coupled to se; te electric circuits, and means for se 
rately supplying electric en to said helices wu: 
impulsive conditions, and ca’ said sets of helices 
to successively and alternately develope variable polar 
conditions in said maguetend to rae ve gem | develope 
in the armature correspondingly varied but opposite 
polar conditions. 


448,331. Commutator Brusu, K. G. Frietach, Schenec- 
tady.— Filed June 28th, 1890. 

Claim.—The combination, in a commutator brush, of 
a con’ brush against the commutator 
cylinder and a brush to which. the line is connected 
bearing against said contact brush a ae == its con- 
tact end, substantially as described. 
tion, in a commutator brush, of the holder ! 4, “the con- 
tact brush therein, the line brush bearing on the con- 


(448.331) 





atiaahl. 








tact brush, the device bearin inst the contact 
brush and the s; springs for ir the the same 
and means for Seemating said device and hold: the 
— ——ey ly as aspen The com 

e holder supported on le, 8 
contact brush, the line brush, and “yy 7] Dremed 
ing and holding the contact brush from the commu- 
tator cylinder, substantially as described. 


448,731. Grinpinc AND AMALGAMATING Pan, Md 


, Petersham, near Syd New South Wales. 
—Filed January 21th, 1890. 





Claim. — An ore grine and ti 
machine, a a - ity of comeanre. pa 
sections com) = shallow wall 
the height “ol wh hich decreas o sively from the 

e inner pan-sectio: surfaces for 
said -sections that incline y-— i- a radial 
direction, and an ting well at the x. of and 


encompassing the grind 


surfaces, said wells | 
in the same horizontal : be bes 


¢, in combination wi 





at 


with said 





devices j 
on =_—* ae toed cuenta as and for 
In an ore grinding and 


orth. amal- 
—_. 
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PROPOSED RAILWAY THROUGH BRITISH 
CENTRAL AFRICA. 
By Mr. W. Wiseman, M. Inst. C.E, 


Tue delimitation of the spheres of influence of 
European Powers in Africa is an event of the greatest 
importance both to the inhabitants of that continent and 
of Europe. The former are now destined to conversion 
from a state of barbarism to one of civilisation, by 
methods which will vary with the energy, experience, 
and capital which the various Powers bring to bear upon 


tions is the most important, and must take precedence | 
of all others. 

The een 
is now British, 
shaded in the accompanying map. It extends in 
one vast unbroken tract through Central Africa from the 
East to the West Coast, from the Gold Coast to the Red 
Sea and Indian Ocean, excepting a small portion of 
Somali land, which has been allotted to Italy. The total 
area, inclusive of Egypt, is about 3} million square miles, 
which is greater by a rater of a million square miles 


or under British protection, is shown 





in Central, East, and West Africa which | 


ends. It is true we have added much to our seaguehionl 
knowledge, which is very desirable. We know the source 
and course of vast rivers, the position and extent of 
| enormous fresh-water lakes, forests, and mountains, the 

habits and peculiarities of heathen races, and we have 
| many books written by worthy and brave travellers and 
| explorers to entertain us; but what is now required is to 
turn to practicable and profitable account, beth to our- 
| selves and the aheaaie inhabitants of the explored 
sages, the information for which so much has been 
paid. 



















































































































































their self-imposed task, and the latter will doubtless than the whole of the United States of America, and about | We now require means of access to those countries, 
SO PS eee eee | ie ee i ae Y 
nn SPAIN ») (5 CC Z 
i j W// 2 54 
( } bh :" 
Gib tte Ct 
p Mathe ia. v, a 
\| ALGIERS 
monrocco|| "rs@ f Se y 
— M7 * < Sy = 
Ca yA ‘ WN SS 
( rf; ae NE, 
SB Se ie AREY \ 
1 as 4 ITALIAN WN 
/ ae a WN WS 
A ‘ AACN 
/ & ‘ “4 
a | \ Sphere of Influence [ee 
J ‘ S RXG 
awe S 4A A) A RA ¢c Ret 1 oD E|S & ® a . 
/ ‘ Ke N 
| ape An 
oe , WNW Siete . SG BRIG SA SS Ee | 
- pees ‘ As Co 276 y~\ ae” 
S S : S: SSSSan SS ' =~ 
Ne SAN ~~ Gaze >) 
S : . SSO NRO Wg 
BIGC$MASS Sy \ ENN SS 
WIA \ Go 
= : CERMANY M ACC8 
ea ee ol CaNGO 
NEA ( 
o Equator Caboonlht i 
E Stanley Falls 
\ S TATE 
10° —_ q 
| REFERENCE 
Territory under British 
influence 1s shaded Gas! 
Railways completed ...............0.66 
do under construction ........ 
do proposed ............... a 
20° Boundaries of spheres of influcnce.—.—.—.— 
\ i | SS 
i —_——_———_—_——_}-_—— oS SN SS 
SS Ss sy 
AFRIC\A Fo) OO 
\ SNEWING ASSN re 
\ RAILWAYS 4nd SPHERES oF INALUENCE — et 
\ or EUROPEAN POWERS. 
espe, 2a\c ho ° ' 2|0 310" 5/0" 
The Engineer. dobu Stoatn. Eng. 


benefit commercially by the opening up of new markets 
for trade, and in many other ways. 

England commences in this important work with a 
decided advantage, for she possesses experience in the 
civilisation of barbarous races which no other country in 
the world possesses, and has unlimited capital at 
command for the development of the resources and 
opening up new markets for trade in her newly acquired 
territory; but it is to be regretted that there is a lack of 
energy and Sr especially in the engineering and 
commercial world, and a backwardness in embarking in 
the development of the vast resources of Africa, which 
is beyond comprehension; and one of the objects of this 
paper is to invite attention to the serious loss which has 
already resulted to English trade from this neglect of 
African affairs, and to the necessity for the immediate 
construction of railways, which of all preliminary opera- 


twenty-seven¥'times greater than that of the United 
Kingdom. These figures will at once impress upon the 
reader the enormous responsibilities which have been 
undertaken by this country, and probably such a magni- 
ficent field for the expansion of trade will never again 
present itself. The contrast between the feverish anxiety 
displayed by this country for obtaining the largest pos- 
sible share of African territory, with its undeveloped re- 
sources, and the apathy which is displayed now that it is 
in its possession, is simply marvellous. This country has 
expended much time, blood, and money in acquiring that 
territory, or in bringing it under itsinfluence. But of what 
use is this possession, or so-called protectorate, if it neither 
benefits the inhabitants nor ourselves? It is satisfactory 
in a way to see on a map of Africa large coloured 
patches which indicate that the territories so coloured 
are under British imfluence, but there the satisfaction 





and to connect them with the seaboard and the rest of 
the world. This, it need scarcely be said, can only be 
attained by railways, and I now venture to suggest 
a railway system for the development of British Cen- 
tral Africa and for opening up new markets for 
English goods in lieu of those which have already been lost, 
and others which will ere long be lost, owing to the rapid 
progressin manufacturing operations which other countries 
in all parts of the world have made, and will continue 
to make as their resources continue to develope. The 
scheme proposed is to connect the Atlantic and Indian 
Oceans by arailway through Central Africa, which at 
first sight will probably be looked upon as an im- 
practicable scheme, or that even if it is practicable, it 
will not be a profitable undertaking ; but it is hoped that 
it will be proved to be a scheme which, when its ad- 
vantages, cost, expected difficulties, and financial 
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pecspentn have been pote considered, it is not onl 

ikely to be a practicable, but a profitable one in a hi i 
degree, and that it will commend itself to the considera- 
tion of the trading community of this country. It has 
also important strategical advantages which will be 
briefly referred to further on. The writer is desirous of 
mentioning that although he has had twenty-one years’ ex- 
perience in the preparation of railway projects, and in 
the construction of railways in India, Burmah, and else- 
where, he feels that he is unable to do adequate justice 
to the great African railway problem, but he will be 
quite satisfied if this effort helps in any way towards the de- 
velopment of railways and British trade in Central Africa. 

This proposed railway may seem to be one of un- 
precedented magnitude, but is eclipsed by railways 
tilready completed or proposed in other parts of the 
world. There is the Canadian Pacific Railway, 2900 
miles in length, which traverses wild prairies and sur- 
mounts gigantic mountains, and which was completed in 
less than five years at a cost of £26,000,000. There is the 
Russian Railway, already commenced, which is to 
traverse the whole of Siberia, and connect Europe with 
the Pacific Ocean. Its length is estimated at about 
4800 miles, and its cost at £50,000,000. Another recent 
scheme is to establish railway communication between 
England and India, vid France, Spain, Northern Africa, 
Arabia, Persia, and Beloochistan to Karachi in the north- 
west corner of India, and another in continuation of the 
above to Burmah and China, which it is said will bring 
Central China to within twenty-six days of London. The 
position of the proposed Central African Railway is 
marked on the accompanying map by a dotted line, 
with its western terminus at Lagos on the Slave Coast, 
and its eastern terminus at Berberah, near the entrance 
to the Red Sea. Its length is estimated at 3000 miles, 
and its cost at £15,500,000, as will be explained. 

It is to be regretted that from an engineering point of 
view the practical details available from all sources, as 
far as they are applicable to railway construction 
purposes, are limited and incomplete; for example, 
the information obtainable regarding the quality 
and location of building materials, such as stone, brick, 
clay, lime, timber, &c., is not sufficient to admit of its 
being used as a basis for drawing up figures in framing 
an accurate estimate of the cost of the railway. That 
the requisite material is available for the construction of 
the railway there is no reason to doubt, and upon a close 
examination of the details which follow, it will be seen 
that the country through which it is proposed to carry 
the railway closely resembles that which is traversed by 
long lines of railway in India. The physical features are 
very similar; long plains are traversed, both cultivated 
and uncultivated; large rivers and a range of mountains 
are met with, but they present no great engineering diffi- 
culties, and will be even less costly than many which are 
now traversed by railways in India; indeed the mountain 
range which lies to the south of Abyssinia will probably 
be easily crossed, owing to its irregular outline, and to 
frequent depressions. There are also monsoon rains, 
which resemble in duration and quantity those of some 
parts of India; consequently the waterway required for 
the railway will probably be very similar. Similar 
climates prevail, and cheap labour is available in many 
parts of the line. 

Upon these and other grounds it is believed that the 
railway would not differ very much in cost from the 
average cost of existing railways in India, which for the 
metre gauge stands at present at about £5200 per mile, 
which figures include the cost of rolling stock and loss by 
exchange, and may be taken as a rough approximation of 
the cost per mile of the proposed Central African Railway 
if built on the same gauge. Thus the cost of the proposed 
railway may be set down very roughly at £15,500,000 
sterling, or at £18,000,000 if we cee. on the ordinary 
English gauge of 4ft. 8tin. The question of gauge could 
best be dealt with after the completion of the survey, 
when all preliminary details had been collected. 

With regard to the prospects of the line, it is always 
difficult, even under the most favourable circumstances, 
to calculate the net receipts or profits which a projected 
line is likely to produce. To do this with some approach 
to accuracy it is necessary to have full details of the 
resources of the country, its capabilities of production, 
the extent of its trade, both inward and outward, its 
trade routes, state of its labour markets, climatic and 
other disturbing effects upon the trade, a close 
estimate of the capital required for the construction 
and maintenance of the railway, and to be able to esti- 
mate with some degree of accuracy the effect which the 
railway will have towards developing the resources of the 
country which is expected to fall within its influence; 
also if any competition may be expected, and many other 
points of importance. 

In some cases engineers and business men can say at 
once, from existing facts and statistics, that a proposed 
railway will be highly remunerative and a complete com- 
mercial success, even before any survey is made; in other 
cases, the success of a proposed railway is enveloped in 
doubt, even when full details have been satisfactorily 
collected and received full consideration. In the case of 
the proposed railway through Central Africa, it is true 
that the details enumerated above are notall available; but 
much valuable and trustworthy information is available, 
which, though not sufficient for working up into figures, 
is amply sufficient for arriving at conclusions which 
are highly favourable to the proposed scheme. It will 
be seen farther on, that the line would pass 
through countries with immense resources and exten- 
sive trade, which are capable of development to a 
high degree; that the labour available is practically 
unlimited, that there are unlimited markets for cotton 
stuffs and English wares of all descriptions, that there 
are no climatic and probably no engineering difficulties 
of any magnitude to contend with. When these and 
other favourable conditions already referred to are dul 
considered, together with the enormous advantages whic 
may fairly be claimed for the railway, the difficulties, 





which will be considered further on, will drop out of 
sight. The railway would open up a highway ugh a 
country inhabited by teeming milhions of human beings, 
who are now locked up in the interior, and who have 
neither the means of communicating with the seaboard 
nor the knowledge of the importance and advantages to 
themselves to be derived from such communication 
simply for the want of a railway. It is not believed that 
these statements can be looked upon as being too 
sanguine or optimistic, as the information upon which 
they are based will bear close examination and scrutiny. 

A reference to the following tabulated statement will 
show comparatively Africa’s position with the rest of the 
world as regards railway communication, and a glance at 
the accompanying map of Africa will show at once the 
very backward state of railway development in that 
continent :— 





] Area in No. of inha- 
| Population Total length! yare miles bitants per 














Continent. ‘= millions. alles an lineal mile 
Europe... ... | 880 | 154,936.) 3°80 2452 
oe i 17,387 | 17°30 48,887 
Africa... .. ... 206 | 4,925) 12°00 — 41,827 
America .. ... ... 125 | 191,623 | 16-00 652 
Australasia { Oceana 30 10,045 3°00 2986 


It will be seen from above figures that there are about 
twenty times as many inhabitants per lineal mile of 
railway in Africa as there are in a collective average 
per mile in Europe, America, and Australia. 

Now that the delimitation of the spheres of influence 
in Africa of the European Powers concerned has been 
agreed upon, the French, German, and Portuguese have 
lost no time in initiating a railway policy in their 
respective territories. The French contemplate the con- 
struction of a railway from Algiers across the Sahara 
Desert to the neighbourhood of Lake Chad. The line 
would be about 1900 miles in length, and is estimated to 
cost £6°65 millions sterling, or £3500 per mile, and the 
annual cost of working the line at £170 per mile. It 
behoves the commercial community in England, and the 
Niger Company in particular, to give full and immediate 
consideration to this project and its probable results, for 
should it take practical effect, and the English have no 
counter railway policy, it will tap the trade of the 
Western Soudan and other territories which are now 
under the influence of England under the Niger Company, 
and another opportunity of opening up new markets to 
English goods will be lost. 

The railway proposed by the French from Algiers to 
Lake Chad is shown in the accompanying map by a 
dotted line. The project is warmly supported by many 
French engineers of eminence, and it is proposed, as a 
preliminary measure, to establish posts along the entire 
route, with the object of establishing rough communica- 
tion with Algeria. 

The Germans also have already seen the importance 
and necessity for railways in their newly - acquired 
territory, and have actually commenced the construction 
of a railway, which is to run from Tanga Bay into the 
interior as far as Mount Kilimanjaro, and will be about 
223 miles in length. Its cost is estimated at £500,000, 
or £2242 per mile, and its yearly working expenses at 
£242 per mile. The railway is shown in accompanying 
map as a line under construction. They also propose to 
establish a sanatorium at the foot of the Kilimanjaro for 
the railway employés and their countrymen who suffer 
from the effects of the climate. 

It is high time that the British realised more clearly 
the immense importance of the development of railways 
in British Africa. From neglect of African affairs in the 
past, this country has lost millions of square miles of 
rich and valuable country, with all the commercial advan- 
tages derivable therefrom, and a continuance of this 
neglect in the newly-acquired territory will result in an 
annual loss of many millions sterling to Lancashire, 
Yorkshire, and other manufacturing centres in the 
United Kingdom. 

The best method for carrying out the proposed railway 
scheme would seem to be through a chartered company, 
and this system evidently finds favour with the English 
Government, as declared by Lord Salisbury in his recent 
speech delivered in Glasgow. The Canadian Pacific 
Railway Company, with its ocean steamships and mail 
services, is an example of what can be accomplished by a 
private company. When that railway was commenced 
its financial prospects were much less promising than 
those of the proposed Central African Railway. In less 
than six years the company found itself in possession of 
4315 miles of railway, fully equipped and in fair working 
order throughout. Villages and towns, and even cities 
followed close upon the heels of the line builders, forests 
were cleared away, the prairie soil was turned over, 
millions of acres of agricultural land, and mineral deposits 
of incalculable value were discovered, and mines opened, 
and even before the last rail was in place, the completed 
sections were carrying a large and profitable traffic. 
Similar results may at least be predicted for the Central 
African Railway, butin a shorter time and at much less 
cost, owing to the physical difficulties being much less for- 
midable, and to the cheapness of labour, which is practi- 
cally available throughout the entire length of the railway. 

(To be continued.) 








THE MANUFACTURE OF LIQUID CARBON 
DIOXIDE. 


THE use of carbon dioxide, or, as it is more familiarly, though 
less exactly, termed carbonic acid, for refrigerating, for 
aérating ‘mineral ” waters, for raising beer, for propelling 
— for compressing steel castings, and, lastly, as has 
m recently proposed, for removing scale from boilers, is 

y considerable and is daily growing. Evolved in the 
usual way by the action of an acid upon a carbonate, or by 





the alternative plan sometimes gotened, of heating a so- 
called “‘ bicarbonate,” it is a fairly cheap commodity, and 
can be obtained without difficulty in a state of approximate 
purity. But there is another source of supply which seems 
until lately to have been overlooked to some extent, which is 
ey preferable to those that have been mentioned, 
inasmuch as it is as a waste product from a huge manufac- 
turing process that it occurs. The industry which gives rise 
to the largest quantity of carbon dioxide in an undiluted 
form is that of brewing. The first object of the fermentation 
to which the wort from which beer is made is subjected, is to 
split up the sugar it contains into alcohol and carbonic acid. 

he former remains in the brew and makes it beer as dis- 
tinguished from a non-alcoholic drink; the latter is evolved 
as gas and is usually lost. The story of its utilisation at 
Guiness’s brewery, where its collection, condensation, and 
sale are now regularly practised, is a curious one. Ferment- 
ation for brewing p ses can only proceed properly at a 
low temperature, Seneilenabhy below that of the air in sum- 
mer time. To maintain this temperature, it is customary to 
cool the fermenting tuns and their contents artificially. For 
this purpose, at Messrs. Guiness and Co.’s works, a solution 
of calcium chloride, which freezes at a temperature much 
below the freezing point of water, is cooled by passage through 
a freezing machine, and then circulated through pipes tra- 
versing the tuns. Freezing machines of different patterns, 
and worked by various volatile substances have been tried, 
and found more or less troublesome. One in which ammonia 
was used proved a nuisance on account of the corrosion of 
the metal parts of the machine exposed to its action; another, 
working with ether, is more satisfactory, and is still in opera- 
tion. A third variety, in which the temperature is lowered 
by the evaporation of liquid carbonic acid, was also tried. 
The carbonic acid necessary to work it was at first bought 
from the ordinary dealers. A bright thought then seems to 
have struck some one that there was plenty of carbonic acid 
on the premises in the fermenting tuns, and that its collection 
and condensation were all that was necessary. So said, so 
done ; the very heavy gas lay quietly on the top of the fer- 
menting liquor and could be drawn off by letting down a pipe 
into it and pumping it away like so much water; compressed 
and cooled, it readily liquefied, and the firm was at once 
independent of outside supplies, and could work its own 
refrigerators with its own waste product. The quantity of 
the latter being practically unlimited, it seemed reasonable 
to condense more than was required for the firm’s own 
needs and sell it to outsiders, thus allowing the com- 
pressing machinery to earn sufficient to cover the interest 
on the capital sunk in procuring it. As a result, large 
quantities of carbonic acid are daily liquefied in Dublin, 
and sold to all comers in bottles containing 251b. 
at 4d. per pound. It is used for the purposes we have enume- 
rated, and doubtless for many others. The fact that it was 
applied to the production of articles like aérated waters made 
it necessary that it should be freed from the beery taste and 
smell which it has when taken direct from the tuns. It is 
therefore well washed with water, and all foreign flavours 
effectually removed. The large scale on which the whole 
thing is carried out was well illustrated when the Society of 
Chemical Industry paid its recent visit to Dublin, and were 
shown over Guiness’s brewery, by the production before them 
of a pailful of solid carbonic acid (produced by allowing the 
liquid to escape whereby it froze from the effect of its own 
evaporation) in the most off-hand way, instead of with the 
care and management necessary to obtain a tenth of that 
quantity in the ordinary lecture theatre. If other brewers 
take this up too itis certain that the Giffard gun will at least 
never lack ammunition. 








THE CHICAGO EXHIBITION, 1893. 

THE Council of the Society of Arts have been asked by the 
Government to undertake the duty of organising the British Section 
at the Chi Exhibition, 1893, and are to be constituted a Royal 
Commission for that purpose. 

The formal documents constituting the Commission will be issued 
shortly. Sir H. Trueman Wood, the Secretary of the Society, and 
who has had such very extensive experience in connection with 
exhibitions, will pr bly be Secretary of the Commission. He 
was the secretary of the Mansion House Committee for the Paris 
Exhibition of 1889, the first time that a British Section of any 
foreign exhibition was made actually self-supporting. 

The appointment of this Commission is a new idea, although in 
scientific matters the Royal Society has often been asked to under- 
take special duties on behalf of the Government with special grants 
made for the purpose. It has, however, never before happened 
that the governing body of a society should thus be conve into 
a Commission. 

The Chicago Exhibition is under the direct authority of the 
United States Government. At its head is a National Commission 
appointed underan Act of Congress, and composed of representatives 
of all the different States. e financial management is in the 
hands of a corporation of the State of Illinois, in which Chicago is 
situated. This corporation had to provide the sum of 10,000,000 
dols., or £2,000,000, before the President made proclamation of the 
Exhibition and invited foreign Governments to take part officially 
in it. 

The selected site is on the shore of Lake Michigan, in one of the 
suburbs of the city, to which easy access is provided by rail, tram, 
road or steamboat. More than 1000 acres are here available. 
Work is rapidly being done to fit the ground for the purpose. The 
buildings proposed are of the most magnificent nature. They 
— a - far superior even to the splendid buildings set up in 

aris in 1889, 











AUDLEY Parish New WatTeRworKs.—On the 8th inst. a 
complete system for the su py of water to the district under the 
ioleg Local Board of Health, Staffordshire, was formally opened. 
These works consist of a well and borehole sunk into the pebble 
beds of the New Bed Sandstone at a place called Mill Dale. The 
well is lined throughout its length with cast iron tubing of great 
strength belted out at the bottom and top, in this is fixed a set of 
powerful three-throw pumps driven by a pairof compound horizontal 
engines of 110-horse power suplied with steam from two Lancashire 
boilers. The condenser is one of Masterman’s —— diaphragm 
type. This machinery is covered by handsome buildings designed 
by Messrs. Ford and Slater, architects, of Burslem, whoacted as con- 
sulting engineersforthescheme. The wateris raised from the welland 
driven through the condenser—which is provided with a byepass— 
and then through an 8in. main to the reservoir about three miles 
distant at an elevation of 530ft., distributing mains kong | in bore 
from 7in. to 2in. are taken off at convenient points along the route 
and air valves, back-pressure valves, sluice valves, and hydrants 
are provided in ample numbers in suitable places. There are two 
reservoirs, one of concrete, the other of wrought iron, affording a 
storage capacity of 218,000 gallons. The population served 
is about 16,000. The whole of the machinery was designed 
and constructed at the Union Foundry, Kidsgrove, under 
the personal supervision of Mr. C, E. Masterman A.M,I.C.E. 
the manager of that branch of the Messrs. Woodhouse and Rawson 
United, Limited, better known to most of our readers as electrical 
engineers. 
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THE MANCHESTER SHIP CANAL. 


EASTHAM LOCKS. 

In a series of five articles, published in our columns 
between the dates of July and March last, we gave a general 
historical sketch of the scheme; and these pa were 
illustrated by plans and sections reproduced from the Parlia- 
mentary documents. But to-day our illustrations are of a 
different kind, and show the character of the work put into 
the great entrance Iocks at Eastham. As the water was 
first admitted to this lower length of the canal on Friday, 
the 19th of last month, the present seems to be a most 
fitting time for the "cage yo of these views. In connection 
with this completion of the Eastham and Ellesmere Port 
cutting, we should like to refer to our remarks published last 
July—THE ENGINEER, July 11th, 1890, p. 34 :—* It is hoped 
that by Christmas the water-wa: will be ready for the 

e of the Weaver traffic. Under ordinary circum- 
stances we should not hope for the fulfilment of this 
anticipation, since although an immense amount of work 
has been done, a great deal yet remains to be dealt with.” 
How well-founded our fears, as at that time expressed, were, 
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higher reaches, has never been seriously raised by the bitterest 
opponents of the scheme, the promoters have felt all along 
that they were acting wisely in guarding against continuous 
and increasing waste. The engineers have therefore made 
— at all the locks for emptying one lock into its neigh- 

ur, should the traffic so admit. In this way the smaller 
locks can be half-filled without drawing from the top pond. 

The gates are opened and closed by hydraulic power, the 
necessary pressure being obtained from a water tower, erected 
in connection with a pumping station on the south shore of 
the canal, to the right of the sluices seen in view, Fig.1. As 
will be gathered from Fig. 2, the chains pass over guide 
LP agn to the head of the gates, and are thus accessible at 
all times. The horizontal portions rest in the trough of 
channel irons immediately below the gate gangways, which 
are planked. Each gate is — by a couple of rollers, 
fixed almost tangent to each other, and moving on one 
common roller path. With a view to reducing friction to a 
minimum, these rollers are themselves provided with roller 
bearings. These few notes would not complete without 
some reference to the method by which this first section was 
filled with water. 

Immediately the lock gates at Eastham were advanced 
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It has now been determined to fill up the gap in layers of 
material, and only raise the dam by a small height each 
tide ; and by this process the embankment will be made full 
width, and will solidify each tide. It is expected that the 
work will be completed in a day or two now. The Liverpool 
Mercury says the engineers severely condemn as grossly exag- 
gerated the reports that have appeared concerning this little 
mishap. The sketch, which will be found below, gives a gene- 
ral idea, of the temporary dam which was washed away. The 
Manchester Examiner, from which we copy it, gives some par- 
ticulars of the accident, and also of an ancient spear-head 
found in the canal excavation. An illustration of it is given. 
It is a bronze spear-head belonging to the bronze age, which, 
according to Dr. Evans’s book on the bronze age, is of a kind 
which was to have preceded the iron age commencing in 
Britain between the fourth and fifth century B.c. It was 
found in the old river bed at about 25ft. depth. 

We are able to report that on the 15th instant the gap in 
the embankment was made good and the tide excluded. 
After the attempts of Saturday and Sunday had failed, a 
gantry was constructed between the two em nts and 
a line of rails laid, on which trains of side-tipping wagons 
were run, and by this means sufficient material was de- 
posited to exclude the tide 
next day. The filling in was 
commenced on the evening 
of the 14th, lumps of sand- 
stone rock and clay being 
used for the purpose, and 
a substantial embankment 
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BROKEN DAM AT ELLESMERE PORT 


subsequent events have too well shown. However, now that 
the traffic to Ellesmere Port is about to be worked through 
the canal, there is much better prospect of the great sea 
wall across the mouth of the Port being completed at an 
early date. 

Fig. 1 of our engraving is a general view looking up stream 
from what will be the entrance to the canal from the 
estuary of the Mersey. In the centre are the storm gates 

rotecting the tail gates of the great lock, whose leading 

mensions are 600ft. by 80ft. These storm gates are 
provided to safeguard the entrance gates proper from the 
fury of westerly gales and heavy seas. They are similar in 
construction to the tail gates of the lock, but mitre of course 
in the opposite direction. So that a storm beating against 
them only tends to close them the more securely. 

Parallel to this lock, and to the left of our illustration, 
| mp further into the estuary, are smaller locks, 

esigned to lift vessels 350ft. by 50ft., and 150ft. by 30ft. 
respectively, and each having storm gates similar to the 
large 80ft. lock. Further, each lock is divided by inter- 
mediate gates, so that it can be used as a long or short basin 
as required. 

It will thus be seen that the engineers have provided for 
the passage of all sizes of crafts with as little waste of time or 
water as possible. The tide at this point rises some 16ft., 
and consequently the lock gates have to be sufficiently high 
to impound this increased depth of water. A minimum 
depth of 28ft. is provided over the lock sill, both here and at 
the other locks at Latchford, Irlam, Barton, and Salford. 
This is 2ft. deeper than the general depth of the canal, but 
the engineers very prudently decided that a little extra depth 
at the locks would not entail a great additional expenditure 
during construction, while the future saving would be 
immense should it ever be found necessary through the 
increased tonnage and draught of vessels using the canal to 
deepen the waterway. 

As being constructed the canal can at any future time be 
dredged to a total depth of 28ft. from end to end without in 
any way interfering with the permanent structures or im- 
perilling their foundations. 

On the right of the large central lock are the flood sluices, 
for regulating the surface level of the canal between this 
point and the Weaver confluence. 

These sluices, designed by Mr. F. G. M. Stoney, M. Inst. 
C.E., are similar in all essential points to those illustrated 
and described by us on May 9th, 1890, p. 380, except that 
these are constructed to lift 28ft. clear of the water, while 
the Norton sluices have a lift of only 20ft. 

These at Eastham, too, are of smaller span, being only 
20ft., as against 30ft. at Norton. The lock islands are con- 
structed of concrete, with a 4 to 1 face, Yin. thick from the 
concrete inverted bottom to the fender course. The face 
between this course and the granite coping is of Staffordshire 
blue brick, and the culverts for feeding and emptying the 
locks are also lined with these bricks. The main culverts for 
emptying the 80ft. lock is seen in the toe of the island, and 
measures something like 12ft. by 8ft., while the branches into 
the lock basin measure 8ft. by 5ft. 

The lock-gates are seen more in detail in Fig. 2, which is 
taken from the top side of the head gates of the middle or 
50ft. lock, looking down stream. 

The gates to all the locks are of greenheart from Demerara, 
which is more suited than iron or steel to resist the shocks 
and shakes incident to every-day work among large vessels, 
and is not so liable to develope a leaking propensity as are 
gates constructed entirely of metal. 

Some of the posts have a length of 50ft., and a girth of 
9ft., when wrought and finished. These have been specially 
obtained, as the largest baulks usually imported do not run 
more than 50ft. long by 2ft. by 2ft. in the rough. The gates 
vary in thickness from 2ft. 3in. at the posts to 5ft. at the 
centre; and in the case of the tail and storm-gates, are 
practically solid for the first 16ft. up from the bottom sill. It 
is obvious that, thus constructed, the gates are of extra- 
ordinary weight, and, in fact, are believed to be the heaviest 
ever yet built. The estimated weight of the pair of storm- 
gates seen in No. 1 amounts to 520 tons; while that of the 
tail — is little if any less. 

Although the question of water supply, especially to the 





so far as to be capable of being worked, preparations were 
made for admitting the tide from the estuary into the 
new cutting. Ellesmere Port, three and a-half miles up 
stream, was selected as a suitable spot for this purpose, as 
the soil here is a stiff clay; and consequently the erosion 
due to the flow would be less here than in a looser material. 
In the bank dividing the Mersey from the canal cutting, a 
gap 12ft. wide was cut and provided with rough stop planks 
for regulating the flow. Everything being ready, and the 
Eastham gates all closed, the flood tide on Thursday evening, 
June 18th, was allowed to flow through this 12ft. breach ; 
and falling in a cascade through a height of 30ft., flowed as 
a thin film of water over the whole length of three and a- 
half miles down to the Eastham locks. Having thus 
obtained a water cushion, the gap was widened before the next 
tide ; and so the level of the water in the canal was raised 
tide by tide till the full depth of 26ft. was ually reached, 
the breach in the meantime having been widened to over 60ft. 

The barrier of earth and rock left to defend the tail of the 
locks from the tide in the estuary will now be dredged to the 
full depth of 26ft. below low water. Directly sufficient 
depth is obtained for the coasting traffic trading at Ellesmere 
Port, vessels will be raised through the 50ft. lock and pass 
up the canal to that place, and the construction of the 
sea-wall in front of that port, which could not be completed 
until some alternative approach was provided, can—as we 
have before said—be pushed on without interruption. 

The expectations which were formed last week that yester- 
day would witness the opening of the first section of the 
Manchester Ship Canal were rudely dispelled on Monday by the 
unexpected —— of the dam which was constructed to 
close the gap through which the Ellesmere Port traffic 

to and from the river Mersey. The entrance through 
which this traffic had access to the river was a gap in the 
embankment constructed between the river and Ellesmere 
Port, which had been left open for the purpose by the Canal 
Company. The intention was, when the other preparations 
were completed, to close this gap, thus leaving a solid stretch 
of ‘abeainaal from Eastham to a point past Ellesmere 
Port, and pass the traffic along the canal into Ellesmere Port 
by way of Eastham. Originally it had been intended to stop 
the traffic for a few days in order to allow of this work being 
carefully and solidly done; but, taking a too sanguine view of 
the situation, the engineers resolved to close the gapin one tide. 
On Saturday afternoon, therefore, the work was commenced 
and pushed on with all speed, hundreds of tons of gravel, stone, 
and refuse excavation being pouredin, and the heap gradually 
rose to the level of the embankment. Early on Sunday 
morning, as high-water time approached, the weak spots in 
the hastily-constructed dam were found, and a breach in the 
new barrier was made. Once the water had forced a passage 
through the earthwork, the rest of the dam was soon swept 
away, and the engineers, who remained to watch the progress 
of the work, had the mortification of seeing the gap assume 
pretty much the same dimensions as it had before their 
—— began. Measures were taken on Sunday to repair 
the damage as much as possible, and another attempt— 
proceeding on the same lines, but with heavier material—was 
made to fill the gap. ge boulders were collected from the 
heaps of excavation rubbish which lie along the banks of the 
canal, and conveyed to the opening in the embankment. 
Meanwhile piles had been driven on the site of the gap, and 
among met ae were dropped the huge boulders that had 
been collected. 

Upon these were again tipped some hundreds of tons of 
—— gravel refuse, and again, while the tide was low, the 
embankment presented a solid front. When the tide rose, 
however, on Monday morning, a similar result followed, and 
in an hour or two the greater part of the new dam was again 
swept away. It was then recognised that in attempting to 
construct this work too rapidly an error of judgment had 
been committed, and it was resolved to revert to the original 
plan, and stop the traffic for a few days in order to allow the 
work to be more carefully and solidly constructed. The 
canal authorities now admit that the attempt on Saturday 
to fill the gap was somewhat crude, but a Hota particularly 
anxious not to interfere with the Shropshire Union traffic, 
and for this reason the attempt to close the entrance between 
two tides was made. 
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We noticed that the water level in the Eastham section was 
within 15in. of the level of a 14ft. 2in. tide, the ordinary 
surface level, and that the canal is a magnificent waterway 
there can be no doubt whatever. The banks are in good 
order, and the Eastham lock gates work well. The ‘‘ Man- 
chester’ dredger was attacking the dam which shut off the 
Eastham section from Ellesmere Port, and on the removal 
of this the Shropshire Union traffic will pass vid Eastham 
locks to Liverpool. 

The embankment connecting the Weaver sluices with the 
eastern shore of the estuary has been lately completed. The 
embankment on the west side was finished long since, as was 
a length of canal, four miles long, below the Weaver. 
Streams and surface water have been allowed to accumulate 
in this length to the depth of 5ft. and upwards, This will 
shortly be raised to navigation level, and it is fully expected 
that the large traffic of the Weaver navigation will next 
month be diverted from the Weston Point route to past 
Eastham, and the lock connecting the canal with the Mersey 
at Weston Point will then be commenced. 








EXPERIMENTS WITH AMMONITE. 


On July 9th, a programme of experiments to illustrate the 
peculiar powers of the new explosive ammonite was carried 
out at Curry Marsh Explosive Factory, at Stanford-le-Hope, 
Essex. The arrangements were made and the operations 
directed by Mr. J. C. Butterfield, the chemist of the Miners 
Safety Explosive Company, which has taken up the manu- 
facture of ammonite. This company owes its origin to Sir 
George Elliot, M.P. Some account of its commencement 
was volunteered by Sir George at the excellent luncheon 
which was given by the company after the completion of the 
experiments. Sir George then stated how his sense of the 
need of a safe explosive had been a growing conviction since 
his first experience of mines and their perils in early life, 
and how this sense of need had culminated eventually in 
determined search and action. After sitting on the com- 
mittee on the question of safe working of mines in con- 
junction with Sir F. Abel, Professor Tyndall, Mr. Burt, and 
other members, Sir George was disappointed at the barren 
results of the long series of experiments, and the prolonged 
labours undertaken by this committee, and when he subse- 
quently came across the explosive in question, ammonite, he 
recognised in it the qualities which he had failed to find up 
to that time, and he exerted himself to form a company for 
its manufacture in this country. The qualifications it claims 
to ess are complete safety in conjunction with an explo- 
sive force slightly exceeding that of dynamite of the first 
quality. It was to demonstrate this publicly that the 
programme of experiments was carried out. 

Ammonite is described as consisting of pure ammonium 
nitrate and nitro-naphthaline, the two ingredients being 
thoroughly dried, ground, and afterwards incorporated in 
heated edge runner mills. It is then sifted and fitted into 
metallic cartridge cases of various sizes, which effectually 
protect it from the absorption of moisture. These cases are 
completely water-tight, and may consequently be immersed 
in water for an indefinite time. The successful use of 
ammonite depends on the employment: of this water-tight 
case, which, it appears, is the invention of the late M. 
Favier. It will be seen that, whether in large or small 
quantities, the charges of ammonite are invariably made up 
in these cases. If tons were supplied, the whole would be 
contained in such cases. There is some variation in size. It 
will be seen that an 8oz. cartridge was employed in one 
experiment of this day’s programme. The favourite and 
usual size, however, is a case Sin. long, containing 4 oz. of 
ammonite, the empty case weighing 1}0z. The case is of 
soft white metal, very closely resembling, on a large scale, 
the tubes in which artists use oil colours, the main difference 
being that the small neck which carries the screw cap in the 
artist’s oil colour tube is here closed up without opening, 
being cut open when required for use, while the large base, 
instead of ins closed in a folded edge like the oil tube, 
preserves its cylindrical form, and is closed with a screw 
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cover, waxed and made water-tight. As to character and 
softness of metal, the oil paint tube and ammonite case 
closely resemble each other. As will be seen hereafter, the 
rinciple on which safety is secured by ammonite is that 
it can only be fired by a detonator of fulminate of 
mercury, or, we presume, some similar compound. The 
material may be burned freely in a furnace, when it melts 
and smokes and gradually consumes, and it may be struck 
to any extent without ignition of any kind, whether iron or 
any other substance be used. When fired by its own detona- 
tor, explosion is communicated from case to case, even when 
an interval of perhaps nearly an inch is left between them, 
the fact appearing to be that ammonite, like wet gun-cotton, 
requires a certain sort of wave impulse to bring about its 
explosion, but when that wave is imparted it explodes readily. 
The detonator is applied to one cartridge by cutting open the 
neck, inserting the detonator into the body of the cartridge, 
and closing the neck with a pair of pliers round the tube of 
the detonator, the latter being pushed down well below the 
neck, so as not to run any risk of being fired by the pinch of 
the pliers. The detonator and charge in this cartridge is 
then fired at will by electricity or by time fuse, and any 
mass of cartridge may be fired by being brought into close 
proximity with it. Lastly, should the cartridges become 
hard, they should be rolled in the hand and loosened 
_ softened a little. The programme of experiments was as 
ollows :— 

(1) A cylindrical shot, 29 1b. weight, was discharged from 
@ mortar by a charge of 5 grammes of various explosives to 
the following distances:— Ammonite, 3820ft.; dynamite, 
289ft.; roburite, 820ft.; carbonite, 180ft.; stonite, 255ft. ; 
securite, 197ft.; tonite, 219ft.; black gunpowder, 136ft. 
This was to exhibit the strength of ammonite under these 
conditions. 

(2) To show the safety of ammonite against firing by a 
blow, a steel block, weighing 591b., was dropped from a 
height of 5ft. on the following explosives : — Dynamite, 
blasting gelatine, tonite, stonite, carbonite, gelignite, gun- 
cotton, and a new explosive termed adeerite, containing 
nitro-glycerine. These all exploded; gunpowder failed to 
explode at 5ft., but when the weight was allowed to fall the 
full height available, namely, 23ft., it exploded. Ammonite 
bore this full blow without explosion. 

(3) To show that ammonite is not liable to become frozen 
liken dynamite, two cartridges were taken out of a freezing 
mixture ; one of them was thrown into a brasier of red- 
hot coke and burnt, and the other was fired with a 
detonator. 

(4) Several bullets were fired into cartridges of ammonite 
without exploding them, while some dynamite was exploded 
by the first bullet fired at it. 

(5) A 1lb. canister of gunpowder was fired in a case of 
ammonite cartridges, which were projected for some distance 
and torn open, but not fired. 

(6) A wrought iron plate gin. thick was much bent 
by the explosion of a 6 oz. ammonite charge on it, while one 
#in. thick was broken into pieces and driven several inches 
down into the ground by the explosion of an 8 oz. ammonite 
cartridge. 

(7) Aline 80ft. long made up of cartridges touching each 
other, laid in a “‘V” shaped groove of wood, was fired by a 
detonator, the explosion appearing to be simultaneous at 
each end. The ground was shaken, and a distant window 
broken by this explosion. 

(8) Some bundles of several cartridges each were thrown 
into a ditch of water; a fuse communicating with a detonator 
in each bundle having been ignited. These exploded with 
violence, throwing up considerable volumes of water and 
shaking the earth. Two dead eels were picked up out of the 
ditch by visitors. 

(9) Two stockades of sleepers, 3}in. thick, were cut down 
close to the ground by laying a line of cartridges along the 
— of the stockades, and damping them with a little wet 
clay. 

(10) An extemporised section of a railway consisting of 
steel rails of London and North-Western pattern, in steel 
chairs, was torn up and broken in several pieces by the appli- 
cation of four 6 oz. cartridges of ammonite placed against the 
rails and slightly covered with clay. Three of these were 
fired by an instantaneous fuse, the fourth failed to be ignited, 
but the three were sufficient to destroy the railway. 

The entire programme was most successfully carried out, 
and demonstrated the power and the safety of ammonite 
under the conditions represented. It would no doubt have 
been desirable to fire ammonite in an atmosphere of air 
mixed with gas or with fine coal dust, but there is no gas in 
the locality, so that such an experiment must be made on 
some future occasion elsewhere. With regard to the progress 
made by ammonite as a market commodity in this country, 
it is stated that it has been used for some time past in Risca 
colliery near Newport in Monmouthshire, which is a specially 
fiery mine, and that it has so completely won the confidence 
of those working the mine that nothing would induce them 
to use anything else. It has also been used at the National 
mine near the same locality, also at North Boddock in Durham, 
and Hare Castle, in Staffordshire, as well as in stone quarries 
at Portland. 

Undoubtedly ammonite is a remarkable explosive, with 
great promise. It is fair, however, to other explosives to 
point out any weak points or qualifying features, and we 
confess they arenot many. First, it may be noticed that it 
differs very little from roburite or bellite. Roburite behaved 
in the same way in the mortar, and was tried in no other 
way. Three years ago we had to report a successful pro- 
gramme of experiments with roburite, when it was brought 
more strictly to the actual test of the work for which it is 

i It was fired in an atmosphere of coal gas or coal 
dust without exploding it, and shots were fired in mines in 
the presence of the visitors. We imagine that roburite would 
have borne the test of the falling weight; if not, it would 
have been wiser of the company to have exhibited it, as they 
had it apparently in their possession. In fact, roburite, 
bellite, and ammonite must be tested against each other 
sooner or later. Then of course wet gun-cotton would have 
borne all the tests bearing on safety, and wet gun-cotton 
would not suffer from the action of water, nor would it have 
needed any clay tamping in destroying the palisades and 
rails, an important matter for cavalry operations in war. 
Mechanically, ammonite may possess advantages over wet 
gun-cotton for work in mines; on the other hand, with its 
disadvantages in the way of safety, dynamite possesses the 
mechanical advantage of a man being able to smear it by 
hand into any fissure and then explode it, instead of pre- 
paring a hole to take cartridges of given size and shape. 
Ammonite, we think, has a certain disadvantage in 
its pe awe! to destruction by water. It is also rather 
light, and when it comes to drilling holes in hard substances 


it is a disadvantage to require a larger hole than nec 

for other explosives. In fact, the necessity of its use in the 
waterproof metallic cartridge must entail a certain measure 
of inconvenience; it may be a small measure, and much 
more than counterbalanced by the remarkable powers which 
it undoubtedly possesses. At the same time, it will have to 
compete with other explosives in a more serious way than is 
represented by a programme of experiments, however well 
devised and carried out. No one can seriously receive the 
argument used on the ground against dynamite, that it 
contains a large percentage of dead material, without 
remembering that in its metal envelope ammonite does the 
same, and in a more expensive form. Nor is it in many of 
the explosives exhibited that it finds its serious rivals. 
Gunpowder is “out of it,” so probably, in spite of its 
mechanical charms to the quarryman and miner, is 
“dynamite,” owing to the element of danger it contains; 
but ammonite has serious rivals in blasting gelatine, if it is 
considered sufficiently safe, roburite, bellite, and for some 
purposes wet gun-cotton. Ammonite has certainly fine 
qualities, and its advocates ought only to desire for it what 
we hope it will have—a fair field and no favour. 








THE PHOTOGRAPHIC CONVENTION. 





Tue sixth annual meeting of the Photographic Con- 
vention began last Monday week at Bath. The mayor 
welcomed the members at the Guildhall, and in the 
evening Mr. William Bedford, the president, delivered his 
opening address, in the course of which he said that in 
the province of systematic or specialised investigation, 
Messrs Hurter and Driffield, by the further prosecution of 
their researches into the effect of development on the ratio 
densities of negatives, and other photographic scientists in 
critically following them, have been doing most valuable 
work ; and, when it is remembered that these investigations 
are only a first step towards the establishment of an absolute 
standard of sensitiveness, it is easy to appreciate the import- 
ance of the elimination of all errors of observation and 
measurement from their calculations. Perhaps the announce- 
ment of most interest to the photographic world has been 
that of M. Lippmann’s discovery of a means of representing 
by pure photography, and subsequently fixing the colours of 
the spectrum. It seems that M. Lippmann’s experiments 
have been guided by a theory propounded in 1887 by Lord 
Rayleigh, that the colours of Becquerel’s reproductions of 
the spectrum were possibly due to the action of stationary 
luminous waves producing, in a nearly transparent sensitive 
film, a laminated structure which would copiously reflect the 
particular kinds of light which had produced them. The 
essentials, according to M. Lippmann, are the continuity or 
absence of granularity of the film, and the presence during 
exposure of a reflecting surface behind this film. Spectrum 
red, yellow, green, and blue have thus, it is said, been vividly 
reproduced and fixed; but the process is not applicable, so 
far as can be foreseen, to the reproduction of impure or 
mixed colours. A practical method of producing a direct 
positive from nature, or a reversed negative direct from 
another negative, has long been a desideratum, so that 
unusual importance attaches to the discovery by Colonel 
Waterhouse, that the addition of a minute quantity of thio- 
carbamide or of thio-sinnamine to the eikonogen developer 
has the effect, in favourable conditions, of effecting during 
development a complete reversal of the photographic image, 
and this with exposures one-tenth the duration of the normal. 
The substance he finds to answer the purpose best is Dr. J. 
Emerson Reynolds’ preparation of thio - carbamide with 
ammonium bromide, which is a combination of four molecules 
of the former substance with one of the latter. Additional 
interest attaches to this process by the further observation of 
Colonel Waterhouse that development is accompanied by 
electro-chemical action in which the current passes in the 
reverse direction to that observed in the ordinary course of 
development. In the domain of photographic optics the 
outlook is encouraging. We have specifications trom Dr. 
Ernst Abbé and Dr. Paul Rudolph of an apochromatic 
objective composed of two uncemented single lenses and a 
compound correcting lens of considerable focus; also three 
forms of unsymmetrical doublets, each ing special 
characteristics of its own. The construction of these lenses, 
which has now been rendered possible for the first time by 
the introduction of the new kinds of optical glass, has been 
carried out by Zeiss of Jena, and they have been favourably 
reported upon by Dr. Stolze and by Dr. Eder, but they have 
not at present been introduced commercially. The primuline 
printing process of Messrs. Green, Cross, and Bevan, which 
was brought before the British Association at Leeds, has 
attracted much attention, and has found useful application 
in printing on textile fabrics as well as in copying drawings 
and plans. It is based on the fact that diazotised primuline 
is decomposed by light, and can then be developed by a 
phenol or an amine, producing coloured designs on a yellow 
ground. In Feer’s diazo printing process, which preceded 
the primuline process, similar colours are produced on @ pure 
white ground without development. The former method 
requires a reversed positive, the latter an ordinary negative to 
print from. 

On the Tuesday there was an excursion to Chepstow and 
Tintern Abbey; the weather, the first part of the day, was 
bad, and stopped all good photographic work. 

On the Wednesday some papers of a scientific nature were 
read, and some portions, of interest to engineers, we shall 
notice hereafter. 

Mr. C. H. Bothamley, of the Yorkshire College of 
Science, Leeds, gave a demonstration of the working of the 
new primuline process, in which those who had not seen it 
worked before seemed much interested. This process differs 
from all others in photography, because the salts used in it 
are organic throughout, and because of the variety of brilliant 
colours which can be obtained, according to the particular 
developer used. The point of interest about it to the 
engineering profession is, that plans or drawings printed by 
this process upon linen will stand boiling in soap and water 
without injury, so can be washed ; the blue prints or drawings 
now given out to men in machine shops are not treated with 
the same care as that with which artistic etchings are treated 
in a drawing-room, and cannot be washed when rendered 
useless by dirt, grease, and thumb-marks. The primuline 
process is an exceedingly cheap one to work. The resulting 

hotographs are in coal-tar colours, and each separate colour 
is likely to have its own degree of permanency ; Peon: coal- 
tar dyes fade under the prolonged action of light, others of 
them are permanent under the influence. The ‘“Turnbull’s 





blue” of the ordinary blue print now used for plans is slowly 





acted upon by light, and is attacked with ease by alkaline 
solutions, even when very weak, so some primuline colours 
are likely to be as durable. 

The primuline process was first introduced to public notice 
at the British Association meeting at Leeds last autumn, by 
Messrs. Green, Cross, and Bevan, and was the discovery of 
one of them, Mr. A. G. Green. Into some water at nearly 
boiling temperature, he put a little common salt, and a few 
grains of primuline, then dissolved them by stirring, and 
afterwards introduced pieces of white cotton cloth, which in 
a few seconds acquired a primrose colour, then were taken 
out and washed. They were firmly dyed, for primuline is a 
colour which attaches itself to the fibre without the aid of a 
mordant. In this state the pieces of cloth were not sensitive 
to light, but were next ‘‘diazotised" by being soaked in a 
mixture of nitrite of soda and acetic acid; almost any other 
acid will also do, its function being but to liberate nitrous 
acid from the nitrite of soda. The yellow colour is then 
deepened, and the cloths are sensitive to light; they can be 
washed and used damp, or washed and ace dry ; when dry 
they are less sensitive. Before exposure to light, they will 
assume brilliant colours when dipped in certain phenols or 
amines ; after a sufficiently long exposure to light, they will 
not so yield colours, hence by this process a positive is printed 
from a positive, and not from a negative. The progress of 
the printing is not visible. As the printing goes on, little 
pieces of the diazotised fabric are from time to time dropped 
into the developer, and directly one of them is not discoloured 
thereby, the printing is finished. The whole print has then 
to be placed in the developer, and where it was more or less 
protected from the light, a coloured image comes out. After 
washing the photograph in water, the whole operation is 


‘finished. At the British Association the print devoloped had 


been exposed for about ten minutes to moderate daylight, 
with the sensitive substance in a damp state. Of the speed 
of printing, when the light is bad and the diazotised primu- 
line dry, we have had no experience. There is a refreshing 
novelty about the whole process—a process which seems 
likely to be exceedingly useful for decorative purposes, for 
ladies and others can cull leaves of plants from the garden, 
and in a few minutes produce brilliantly coloured photographs 
of them upon textile fabrics. Messrs. Watson and Sons, of 
High Holborn, London, bave just taken over the process, to 
introduce it, and the materials connected therewith, into the 
regular channels of photographic trade, hence it is likely that 
before long the merits and demerits of the primuline process 
will be thoroughly analysed by different workers. 

The following is the official abstract of the paper by Messrs. 
Green, Cross, and Bevan, read at the last meeting of the 
British Association :—‘‘ In the early part of 1887 one of us 
(Green) discovered that by heating paratoluidine (2 mols.) 
with sulphur (4 to 5 atoms) at 200 deg. to 300{deg. C., @ ve 
complex amido base was obtained which, on treatment with 
fuming sulphuric at a low temperature, was converted into a 
sulphonic acid, the alkaline salts of which were easily soluble 
in water, and had the peculiar property of dyeing cotton 
primrose yellow from an alkaline or neutral bath without the 
use of a mordant. Further, the amido compound thus fixed 
upon the fibre could be diazotised in situ by passing the 
material through a weak solution of nitrous acid, and when 
diazotised, could be combined with various phenols and 
amines, thus producing a variety of different colours, which, 
being formed within the fibre, were all distinguished by great 
fastness to a 

“The process, which is a very simple one, merely depends 
upon the fact that if a material containing diazotised primu- 
line be exposed to light under a design, those parts which are 
acted upon by light will be decomposed, whilst the parts pro- 
tected from the light will remain unaltered, and consequently, 
on subsequent development with a phenol or amine, will 
produce colours, whilst the decomposed portions will not. 
The details will, of course, depend somewhat upon the 
material to be treated. As an instance, we may take the 
production of a design upon cotton cloth, cotton velveteen, 
and soon. The material is first dyed with primuline from a 
hot bath containing common salt until the required depth is 
obtained. It is then washed and diazotised oF lel immersed 
for a quarter of a minute in a cold bath containing about 
} per cent. of sodium nitrite, and strongly acidified with 
sulphuric or hydrochloric acid. The material is washed 
again, and exposed damp—or, if preferred, after having been 
dried in the dark—to the action of light beneath leaves, ferns, 
flowers, or other natural objects, or beneath glass or trans- 
parent paper, upon which may be painted or printed any 
design which it is required to copy. Hither the arc electric 
light or daylight may be employed; in the latter case the 
time of exposure will, of course, vary with the intensity of 
the light—under half a minute is required in bright sunshine, 
and nearly half-an-hour in very dark, cloudy weather. When 
the decomposition is complete, which may be readily ascer- 
tained by means of a test slip exposed simultaneously, the 
material is removed from the light, and either passed into 
the developing bath at once, or is kept in the dark until it is 
convenient to develope it. The developing bath consists of a 
weak solution (} to 4 per. cent.) of a phenol or amine made 
suitably alkaline or acid, the phenol or amine employed 
depending upon the colour in which it is required to produce 
the design, thus :— 

For red, an alkaline solution of 8-naphthol. 

+» maroon, an alkaline solution of 8 naphthol-di-sulphonic 


acid. 
» yellow, an alkaline solution of phenol. 
» orange, an alkaline solution of resorcin. 
» brown, a solution of phenylene diamine hydro- 
chloride. 
» purple, a solution of a-naphthylamine hydrochloride. 

“Tf it is required to produce the design in two or more 
colours, the respective developers, suitably thickened with 
starch, may be applied locally by means of a brush or pad. 
After development the material is thoroughly washed, and 
requires no further fixing. 

“Linen, silk, and wool are treated in exactly the same 
way. Paper for copying drawings, and other purposes, is 
coated on the surface with primuline by means of a brush 
or roller. For the production of gelatine films upon glass, 
the primuline is incorporated with the gelatine before being 
applied to the glass. 

“In place of ordinary primuline, the homologues already 
mentioned may be used. For silk and wool the primuline 
may be replaced by dehydrothiotoluidine-sulphonic acid, by 
means of which colourless backgrounds may te obtained.” 








Ir is stated that the Norddeutsche-Lloyd introduced a 
change on Wednesday in its roeae =f ry eagane In future 
“right” and “left” will be ordered when the vessel is to steer 
right or left. 
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THE IMPROVEMENT OF BELFAST HARBOUR. 





On Wednesday week, the new straight channel, or Victoria 
Channel as it is called, was formally opened by Mr. James 
Musgrave, J.P., the Chairman of the Harbour Trust. The 
nature of the work thus satisfactorily terminated will be 
easily gathered from the oeeranns map. The channel 
is an extension of the old Victoria Channel, which was opened 
by her Majesty in 1849, and it was considered prudent, and 
in keeping with the ——— of Belfast, that the Royal 
name should be preserved. The extension seawards is for a 
distance of almost four miles. The new cutting is through 
slob banks on the County Down and County Antrim fore- 
shores—the Holywood bank on the former and the West 
bank on the latter. The old waterway is intersected by the 
new at or near the Pool of Garmoyle, about one and a-half 
miles from the north end of the Twins. The new channel 
is in width 800ft. from toe to toe of the slopes, and the slopes 
incline at the rate of one in seven on both sides. The depth 
of water secured within the 300ft. is 17ft. at low tide and 
25ft. at ordinary high tide, thus allowing a range of 8ft. 
between the two periods. No one unacquainted with the 
work that has been done could form an uate opinion of 
the immense amount of labour necessary to dredge or scoop 
out a track of such dimensions. With the most powerful 


ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Belgium: Imports and exports in 1889.—The United 
States Consul at Antwerp reports:—Imports into Belgium 
amounted to £5,344,880, an increase of 3 per cent. over 1888. 
Crude copper and nickel increased by 2457 tons, or 58°35 per 
cent.,and in value by £216,200 ; iron, pig, by £70,689 ; lead, 
crude, by £217,520. Petroleum decreased by 1891 tons, or 
1:1 per cent., the United States furnishing over 75 per cent. 
of the supply in both years. Russian petroleum amounted 
to 37,788 tons, a decrease of *75 per cent., but a large increase 
over the imports of 1887—10,259 tons. Exports amounted 
to £49,906,040, au increase of 14 per cent. over 1888. Arms 
increased by £234,160, or 46:1 per cent.; cars, horse and 
railway, by £916,120; coal, by £60,920; coke, by £114,880; 
iron, bar and stretched, by 6000 tons, or 2-4 per cent.; iron, 
cast, worked, by £50,160; iron rails, by 4185 tons, or 40-1 
per cent.; the export to the United States increasing by 
817 tons, or 170 per cent.; lead, unworked, by £89,880; 
machines, by £276,080; steel, bars, sheet, or wire, by 11,774 
tons, or 47:3 i’ cent., and in value by £70,640; the export 
to the United States decreasing from 60-6 to 17-75 per cent. 
of the total; steel rails, by 4929 tons, or 7-8 per cent.; the 
export to the United States increasing by 2118 tons, or 330 
per cent. ; zinc, unworked, by £128,760. 





machinery available upwards of five years have been spent 


Belgium: Trade of Antwerp in 1889.—Shipping entering 
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Antwerp in 1889 increased by 
76,229 tons, or 1-9 per cent. 
British shipping by 91,390 
tons, or 4 per cent., and in 
proportion of the whole from 
56:1 to 58-2 per cent. Antwerp, 
occupying as it does such a 
central position for the distri- 
bution of merchandise to most 
of the continental countries, 
has not maintained the pro- 
minence it hitherto held, Ham- 


As 
f aoe _— 
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wT 


. y burg and Rotterdam offering 
P » advantages not found here. 
Lough According to the Independence 

$ Belge, Antwerp is fast losing 

Grey Poant its commanding position in the 


race for international trade. 
Tonnage entering in 1889 had 
only increased by 856,885 tons, 
or 28 per cent. over 1880, while 
during the same period ton- 
nage entering Hamburg in- 
creased by 1,588,705 tons, or 
59°2 per cent., and entering 
Rotterdam by 1,039,789 tons, 
or 61-9 per cent., and the ton- 
nage entering the Scheldt had 
fallen from more than 400,000 
tons above that of Amsterdam 
and Rotterdam to 150,000 tons 
less. Antwerp is also begin- 
ning to suffer greatly from the 
rivalry of Bordeaux, Bremen, 
Dunkirk, Flushing, and Mar- 
seilles. Nearly the whole 
transit trade between South 








at the task, and the effort was not by fits and starts, but 
zealous, persevering, and unremitting. In fact the plant 
was in use both day and night, and from December, 1885, 
when the first load was taken seaward, there has been no lull 
in the activity of operations. The work was carried on at 
night by the electric light. The plant comprised two large 
twin-screw hopper dredgers, each having a carrying capacity 
of eight hundred tons, which discharged at a point between 
Whitehead on the Antrim side and Grlock on the County 
Down, about ten or twelve miles from the cutting, where 
there is a depth at low tide of not less than ten fathoms of 


water. This plant was provided by Messrs. Simons and | 


Company, Renfrew, and cost about £42,000. 

The channel is lighted by four lighthouses, fixed at about 
one mile a The first of them, the outer, is a larger 
structure than the others, and is placed at a distance of 
upwards of 300ft. on the eastward side of the east line of the 
channel, and in about 22ft. of water at low tide. This build- 
ing contains a lantern-room, in which is erected a dioptric 
light, consisting of a sixth order apparatus, comprising a 
central lens and a number of refracting prisms of glass, which 
are used for the purpose of concentrating the rays of light, 
and sending them out in a parallel direction, so as to afford 
one large column or beam of illumination. The light is a 
clear white one. Round it is fixed an eclipsing apparatus, 
which revolves five times per minute, and at each revolution 
the light is occulted so as to impart to it the two dots and the 
dash form. These two dots and a dash represent the letter 
U of the Morse alphabet. The arrangement is the invention 
of Sir William Thomson, F.R.S., Edinburgh, and, so far as 
is known, has as yet been introduced as a harbour light only 
in Belfast. The three inner lighthouses, which are conspi- 
cuously numbered 2, 3, and 4, are placed on the east side of 
the channel, and at a distance of 60ft. back from the line of 
the toe of the slope. Each of these is fitted with a clear, 
fixed white light, placed in an oriel window on the channel 
side, and illuminates an arc of a circle of 180deg. The lights 
are fitted with refracting apparatus, prismatic and lenticular, 
and emit a very brilliant column of light. The illuminant 
in all cases is paraffin. All the lighthouses are timber work, 
erected on cast iron hollow column screw piles. 

The cutting of the channel was not entrusted to a con- 
tractor, but was done by the Commissioners themselves 
from the plans and under the direction of Mr. Salmond, 
M. Inst. C.E., engineer-in-chief, and his chief assistant, Mr. 
W. Redfern Kelly, M. Inst. C.E., and an efficient staff. The 
construction of the lighthouses was placed in the hands of 
Mr. W. J. Doherty, Dublin, who has satisfactorily carried out 
the terms of the contract. 

The work is only a portion of a comprehensive scheme for 
the improvementof the port, involving an expenditure of about 
£1,000,000, for which an Act of Parliament was obtained in 
1883. The le of Belfast are largely indebted to Sir 
Edward Harland and Mr. Musgrave for the promotion of an 
undertaking which cannot fail to be of the utmost benefit to 
Belfast and the north of Ireland. 








TuE population of Belgium amounted on December 
8lst last to 6,147,041. Brussels now contains about 500,000 
inhabitants, 


and East Germany, Northern 
| and Eastern France, Switzerland, Austria, England, and 
| America, together with important cargoes from Great 
Britain for continental Europe, ten years ago was possessed 
by Antwerp, but is now decreasing fast and going to Dutch, 
French, and German seaports. The cause is attributed to 
the excessive dues in Antwerp harbour. Ships of 1800 tons 
pay, on entering the Scheldt, dues amounting to £16, a 
charge not existing at Hamburg or Rotterdam. Pilot dues, 
which are £56 at Antwerp, are only £16 at the Hanseatic 
seaports. The question has attracted the serious attention 
of the Chamber of Commerce, and efforts are being made to 
reduce the dues on ships, but little or nothing has been 
done. There are many conflicting interests to be considered 
and dealt with, so the undertaking is difficult and great. 
The following are the charges, including dock, light, and 
river dues and pilotage for a steamer of 1800 tons register, 
and drawing 21ft. of water, at five of the chief continental 


ports :— 
& s. d. 
Antwe' 14517 0 
Amsterdam 10418 6 
Dunkirk 99 10 
Rotterdam 6210 0 
Hamburg ss 4017 0 


Certain charges, amounting to £35 11s. 3d., connected with 
the entrance to Amsterdam, are being abolished, so that the 
dues of the two principal ports of Holland will soon be nearly 
uniform. The United States Consul at Antwerp, in a report 
upon the “ Navigation of Antwerp,’”’ agrees with the fore- 
going, and gives details as to how the port charges are made 
up.—U.S. Consular Reports, No. 118, pp. 514-19. 

The German mercantile marine has made rapid strides during 
the past few years, there being eight lines of German steamers 
making Antwerp their regular port of call on the way to 
America, North and South, Australia, China, India, Japan, 
Portugal, and Spain. For making Antwerp their last port 
of departure and first of call, the North-German Lloyd’s 
steamers are exempt from all port and river charges. The 
Peninsular and Oriental Company are said to have had a 
similar offer made to them by the Belgian Government, 
which they declined on the ground that it would not pay. 
Although many English firms are established here, a great 
many of the principal English steamship agencies, as well 
as the agencies of several important marine insurance com- 
panies, are in the hands of foreigners. The fact of an 
ps esa for a German agency being a foreigner destroys his 
chance of success, and our marine insurance companies, 
merchants, and steamship owners, when appointing agents 
abroad, should adopt a similar course. 

Germany : Beetroot sugar industry. —The U.S. Commer- 
cial Agent at Reichenberg transmits an exhaustive account 
of the beetroot sugar industry of Bohemia, illustrated 
with engravings of machinery, buildings, &c., and embracing 
climate, cultivation, duty on imported sugar, enemies of the 
beet, export indemnity, fertilising, harvesting, labour, manu- 
facture of sugar, manuring, market and transportation, 

lanting, preparation of land soil, spreading, statistics of the 
industry, sugar factories, summary of sugar factories, taxes 
and duties on sugar in Austria, varieties of beet.--U.S. Con- 
sular Reports, No. 113, pp. 239-266. 

Germany: Beetroot sugar industry.— The U.S. Consul- 
General at Berlin transmits a report relating to the con- 
sumption, fabrication, production, and taxation of beet- 








root sugar in Germany, together with tables containing 
statistical information concerning the condition and progress 
thereof.—U.S. Consular Reports, No. 114, pp. 508-22. 
Germany: Beet and cane sugar production. — The U.S. 
Consul-General at Havana transmits translation of a para- 
graph from the Avisada Comercial of that city relating to 
the enormous increase of 800,000 tons in the European beet 
sugar crop for 1889-90 over that of the previous year, which 
sudden increase is 200,000 tons, or 334 per cent. greater than 
the average exportable Cuban crop, together with some 
extracts from previous despatches on beetroot sugar in 1875, 
1878, 1886.—U.S. Consular Reports, No. 117, pp. 278-82. 
Germany: Beet sugar.—The U.S. Consul at Chemnitz, in 
view of over £3,300,000 having been paid by the United 
States to Germany for beet sugar during the year ended 30th 
June, 1890, which sum might as well have been paid to 
American agriculturists in the valleys of the Mississippi, 
Missouri, and Ohio rivers, where there are several millions 
of acres of land thoroughly adapted to the cultivation of the 
sugar beet, sends a report on the subject containing early 
notes about sugar; discovery and development of the beet 
sugar industry; its present condition; the future of beet 
sugar in the United States.—U.S. Consular Reports, No. 122, 
pages 483-9. 
Spain: Trade of Gijon in 1889.—The improvement in the 
commerce and trade of Gijon seems likely to continue. 
British shipping entering the port remained nearly stationary, 
10,529 tons, against 10,504 tons in 1888, the proportions of the 
whole being 4-4 and 4°3 per cent. respectively. Our shipping 
has not increased in proportion to the increased quantity of 
goods brought from Great Britain which have been imported 
in Spanish bottoms; a weekly sailing from Liverpool was 
established in the summer of 1889, and these steamers in- 
creased the rates of freight in the early part of 1890 by 35 per 
cent., with the prospects of a further rise. Spanish 
steamers carried the larger part of the copper ore for 
Swansea, and the rate of freight rose from 8s. Od 
to lls. Od. per ton. British imports increased by 
£39,421, or 725 per cent. and their proportion of the whole 
from 20°15 to 33:25 per cent. Bricks appear at 2311 tons, 
valued at £9244, imported chiefly for new furnaces. Iron- 
work increased by 700 tons, or 43°55 per cent., and in value 
by £14,664, or 86°8 percent. Machinery decreased by 29 tons, 
or 6:05 per cent., and increased in value by £10,339, or 61°5 
per cent. Steel rails increased by 625 tons, or 36°8 per cent., 
and in value from £5 to £5 9s. 3d. per ton, Government and 
others giving orders more freely. German imports fell by 
£7424, or 22°55 per cent., on account of the smaller demand 
for various miscellaneous goods, such as cheap cutlery, iron- 
mongery, &c. The present isa favourable time for British 
manufacturers to push their more reliable goods in this 
market, and to study the requirements of consumers both in 
Asturias and Leon, where large orders are given to our com- 
petitors in the absence of British travellers. Exports 
of copper ore decreased by 500 tons, cr 13°5 per cent. 
the value, £18 per ton, remaining unaltered. This ore from 
the neighbouring province of Leon, reported to contain from 
25 to 30 per cent. of copper, was sent to Swansea. A new 
and important item appeared for the first time, consisting of 
1960 tons of zinc in blocks or cakes, valued at £24 per ton 
f.o.b., shipped by the Royal Asturian Zinc Company, of 
Aviles. Of this, 71:45 per cent. went to France, and the 
remainder to England. The output of Asturian coal mines 
increased by 50,000 tons, or 8-33 per cent. Of the quantity 
raised, 513,000 tons, or 79 per cent., was consumed 
by factories or works in the province; the remainder 
went coastwise, chiefly to Bilbao, where 36,000 tons of 
it competed with English coal at the price of 16s. 93d. 
per ton, cost freight and insurance, for best steam. 
Asturias is estimated to contain 666,900 acres of coal- 
fields, of which 74,100 acres are being worked, and is 
also rich in ironstone, of which 63,000 tons were raised in 
1889. An English company has been formed for working 
some manganese mines near the coast, In the adjoining 
province of Leon a new copper ore district is being operated 
at Villamanen, on the North Railway, and the output will 
considerably increase as soon as the new mines are in work- 
ing order. The many facilities offered to foreigners by the 
Spanish mining laws for the acquisition of mining property 
ought to receive the attention of British miners and specu- 
lators, who would do well in studying the mineral resources 
of Asturias and Leon. Sites of any area can be acquired, 
subject to a small money deposit, to cover Government 
engineers’ fees and title deeds, and a “canon,” or royalty of 
from 7s. 11d. to 19s. 9d. per acre, according to class of 
minerals worked, with 1 per cent. on gross value of output. 
Spain: Trade of Santander in 1889.—British shipping 
entering Santander increased by 8457 tons, or 12°25 per cent. 
over 1888, and in proportion of the whole from 13°25 to 14:05 
per cent. British imports increased by 17,040 tons, or 4-1 
per cent., and decreased in proportion of the whole from 37°6 
to 36-2 per cent. Coal decreased by 17,350 tons, or 22-4 per 
cent., and increased in value from 16s. 02d. to 17s. per 
ton. Copper and all alloys increased by 223 tons, or 174-2 
per cent., and decreased in value from £104 Os. Sd. to 
£70 Os. 9d. per ton. Iron and steel manufactures decreased by 
576 tons, or 46°7 per cent., and increased in value by £1220, 
or 1:2 per cent.; machinery increased by 3550 tons, or 7°8 
per cent., and decreased in value by £1300, or 3-6 per cent. 
The import returns of this Custom House, through which 
passes a large portion of foreign produce destined for Spain, 
shows that Great Britain, with a few exceptions in certain 
articles, maintains her long-established commercial superi- 
ority, although the activity of Belgium, France, and Germany 
is remarkable. The following are the relative quantities of 
copper, and its alloys, iron and steel work, machinery 
imported into Santander by Great Britain, Belgium, France, 
and Germany in 1889 :— 
Great Britian. Belgium. 
Tons. Tons, 


France. 


Germany. 
Tons. 


Tons. 
Copper and its alloys = 167 p * sa pe. ee 182 p c 
Iron and steel mamufac- 6550 200 770 
tures... ee a - a = es . 
Machinery .. 50°0 p.c. ** 19°6 pc. ** 98 p.c. “* WE pe. 
Spain: Mercantile marine.—The United States Consul at 
Barcelona reports:—The number of steamers belonging to 
Spain and her dependencies is 418, of 410,524 tons, and 
71,834-horse power, averaging 982-15 tons, and 171-85-horse 
power each. Of this number, eighty-four, of 152,025 tons, 
and 22,054-horse power, averaging 1809°8 tons, and 262°5-horse 
power, belong to Barcelona. Bilbao has 103, of 135,217 tons, 
and 16,145-horse power, averaging 1312-7 tons, and 156-7-horse 
wer. The remaining 231 average 533-7 tons, and 145-6- 
orse power. The sailing vessels number 57,615, with a 
capacity of 492,151 tons, and average 8°56 tons each. Of 





this number 1258 only exceed 50 tons. 
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(For description see page 41) 
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Fig. 1—EASTHAM 80-FEET LOCK AND SLU:CES 

















Fig. 2—EASTHAM 60-FEET LOCK 
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TRIPLE-EXPANSION ENGINE, CENTRAL ARGENTINE RAILWAY 


THE ECONOMICAL USE OF STEAM IN COLLIERY | 
ENGINES.! | 


By JoHN McLAREN. 


TWENTY-FIVE or thirty years ago, mining engineers in Lancashire 
and the pot coalfields of Northumberland and Durham began to 
realise the waste of fuel which was daily going on in connection 
with the steam engines in use upon the colliery works with which 
they were connected. The impression was, no doubt, accentuated 
by the high prices realised by coal during the few years of abnor- 
mal prosperity which followed the great war between France and 
Germany. every ton of coal wasted represented a ton less to 
sell, the lesson of economy was brought home in a very practical 
manner in those days of very high prices. Consequently, managers 
were moved to try to introduce improved engines with the view of 
economising their own coal as much as possible. The result was, 
that a large number of very fine pumping and winding engines 
were put down in various parts of the country. But as the steam 
at that time was mostly generated by the old fashioned and waste- 
ful egg-ended boiler, the action of the colliery engineers in putting 
down fine engines looked rather like beginning at the wrong end. 
However, the question of boilers also came to be considered, and now 
the egg-ended pattern is rapidly becoming obsolete, and its place is 
being taken by more economical steam generators, Nevertheless, 
there is still much room for improvement, as anyone can see who 
observes the way steam, and consequently fuel, are wasted, by 
continuous blowing-off from the safety valves of colliery boilers, as 
well as by its extravagant use in cep pe constructed engines, 
Although this paper is intended to deal principally with engines, 
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| are sufficiently well known to require no detailed description. 
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the question of boilers is too important te be passed over without | 


comment. The most useful and practical forms of steam boiler 
The 
egg-ended boiler, which happily promises to become speedily 
extinct, was in almost general use twenty-five years ago. Its 
cheapness in first cost is dearly purchased by its extravagant 
wastefulness of fuel. The low evaporative duty which can only be 
obtained from this type of boiler is due to the small amount of 
heating surface it presents to the action of the heated gases—viz., 
from five to seven square feet per nominal horse-power—which 
thus escape up the flues at a very high temperature. An egg- 
ended boiler is not, as might be supposed, easily or cheaply kept 
in repair, and, as a large percentage of them ultimately explode, 
causing serious loss and damage, they are in the long run the 
dearest type of steam boiler which can be employed. They are 
being rapidly displaced by Cornish and Lancashire boilers, which 
not only give double the amount of heating surface per nominal 
horse-power, but such area, consisting largely of internal flue 
surface, is more valuable from a steaming point of view than much 
of the heating surface of an egg-ended boiler. The proportion of 
heating surface in these boilers is about fourteen square feet per 
nominal horse-power. 

Tubular, or water-tube boilers, are largely used on the Continent 
and in America, and they are coming into somewhat limited use in 
this country. Their economy, however, is doubtful, and in actual 
tests a great ey in results has been noted, the evaporation 
bor og from 7 lb. to 101b. of water per pound of coal ; but even 
with the higher evaporation, their economy is not by any means 
established, as it is well known that their construction induces 
priming to a greater or less extent, so that the duty obtained from 
the boiler is more real than apparent. In priming, the steam of 














course carries a certain amount of water in the form of fine spray 
in suspension, which is an absolute disadvantage to the engine, 
though it makes the evaporation of the boiler appear very good. 
The locomotive type of boiler is, however, unquestionably the 
best and most economical steam generator in practical use. It has 
also many other advantages, which should have secured for it a 
much more general adoption than it has been hitherto accorded. 
It requires no expensive brickwork seating, but can be set down on 
a few flags or bricks laid upon the surface of the ground. The 
whole of its external surface can be covered with non-conducting 
material, which can be readily removed for complete examination 
and repairs. It presents at least 20 square feet of heating surface 
per nominal horse-power. It can be stayed so as to be absolutely 
safe at pressures up to any practical limit. It occupies the least 
space of any boiler in proportion to its power, and gives the 
extremely high evaporative duty of over 11 lb. of water per 1b. 
of coal. They can be made up to 100 nominal horse-power each. 
There is an unreasonable prejudice against these boilers in the 
minds of some steam users, owing to their supposed greater wear 
and tear, though in practice they will be found to cost no more in 
the long run for repairs than Cornish or Lancashire boilers doing 
equal duty. The efficiency of a boiler is estimated by the rapidity 
with which it generates steam, and the smallness of the amount of 
the fuel with which this result is attained. Measured by this 
standard the locomotive type of boiler must take the very first 
lace. 
s The evaporative efficiency of the different t; of boiler may be 
stated approximately as follows:—Egg-ended boilers 4°6 Ib. of 
water evaporated by 1 1b. of coal from and at 212 deg. Fah.; Lan- 
cashire boilers 8lb. of water evaporated by 11b. of coal from and 
at 212deg. Fah.; tubular boilers 7 to 10 1b, of water evaporated by 
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1lb. of coal from and at 212deg. Fah.; locomotive type boilers 
11 lb. of water evaporated by 1 ]b. of coal from and at 212deg. 
Fah. The most perfect boiler and the best steam engine are, how- 
ever, but clumsy and extravagant instruments for the conversion 
of heat into work. Each pound of good Welsh coal contains over 
16,000 units of heat. Each unit of heat is theoretically equal to 
772 foot-pounds, so that the theoretical value or duty of 1 Ib. of 
coal is 12,537,280 foot-pounds, or about 64-horse power per hour. 
Hitherto it has been found impossible to construct engines and 
boilers capable of giving off anything like the amount of work 
corresponding with the theoretical value of the coal. In the best 
authenticated experiments the highest economy attained has been 
l-horse power for a consumption of 1°35 1b. of coal, or only about 
11-75 per cent. of its theoretical value. But as the vast majority 
of high-pressure steam engines are burning from 5 to 8 lb. of coal per 
indicated horse-power they are only utilising about 2 per cent. 
of the theoretical value of the coal. This loss is sufficiently 
serious without its being unnecessarily increased by continu- 
ously blowing off steam from the safety valves, losing heat by 
radiation from uncovered boilers and steam pipes, or allowing 
boilers to prime, and thus wasting water and heat and damaging 
the engine at the same time. It is thus manifest that the 
waste of fuel supplied to the steam engines of this country must 
be measured by millions of pounds sterling per annum ; so that it 
is to the interest of all users of steam power—colliery owners in- 
cluded—to economise wherever possible. Mechanical engineers 
have, therefore, in recent years devoted much attention to the 
design of high-class steam engines and boilers, in which the waste 
shall be reduced as much as possible. Some of these designs have 
involved much complicated mechanism for the working of the 
valves, which, while effecting to a greater or less degree the desired 
end, have introduced another element of expense and waste in the 
complication of the mechanism required. 

Many claims to extraordinary economy have been put forward 
on behalf of one or other of these various forms of engines or valve 
gearings, but unless the figures so given are vouched for by a 
qualified and independent engineer they must be received with the 
utmost caution. The omission, intentional or otherwise, of what 
might appear trifling observations might easily make all the differ- 
ence between a phenomenally good and a merely average result. 
Instead of instituting comparisons, however, which could scarcely 
fail to look invidious, it may be better to refer to a series of trials 
which were carried out in the works of the author at Leeds with 
a set of triple-expansion engines, from which very remarkable results 
were obtained. There was nothing special in the design or con- 
struction of the engine, except that the greatest attention and 
care had been bestowed upon the proportions of the various parts. 
The figures would appear to show that when sufficient care in 
construction is exercised the same economy can be obtained with 
engines and valve gear of the stereotyped pattern as has been 
considered only obtainable with complicated and expensive valves 
and valve mechanism. 

The difference, for instance, which a proper proportion of steam 
passage will make is simply incredible. A case came under the 
notice of the writer a short time ago, in which the steam ports of 
a compound locomotive by one of our best British makers were so 
small, that the power absorbed in expelling the exhaust steam from 
the low-pressure cylinder amounted to about 10 per cent. of the 
whole power of the engine. The ports were so small that after the 
steam had done its work in the cylinder, it could not escape fast 
enough to keep out of the way of the piston on its return stroke, 
consequently the latter, impelled by the higher pressure on the 
other side, had to act as a force pump, forcing out the steam, 
which of course exerted a considerable back pressure, and absorbed 
a proportionate amount of the useful energy of the engine. 

The triple expansion engine and locomotive boiler upon which 
the following experiments were made was one of three exactly 
alike, constructed to the order of the Central —— Railway 
Company, for the electric lighting of the workshops, &c., at 
Rosario. They are, of course, equally suitable for any class of 
work, such as driving ventilating fans, pumping, compressing air, 
or other continuous work at coal or other mines. As coal at Rosario 
costs 70s. per ton, the advantage of economical engines is obvious. 
The engines in question were of the vertical inverted cylinder 
pattern, marine style, surface condensing, with cylinders Qin., 
l4}in., and 22hin. diameter by 2ft. stroke, working down on a 
three-throw crank set at angles of 120 deg., the high-pressure 
crank leading. The high-pressure and intermediate cylinders are 
jacketted with live steam supplied direct from the main steam 
pipe. The condensed water from the jackets is allowed to escape 
through Macdougal’s tent steam traps, and was carefully 
measured at the trial. The slide valves are what is known as the 
Trick pattern, being a modification of the well-known D-valve. 
They are each worked by a single excentric from the crank shaft. 
The admission of steam to the high-pressure cylinder is regulated 
by McLaren’s improved governor and automatic expansion arrange- 
ment combined, by which the steam can be cut off at any point 
from 0 to ‘75 of the stroke, the lead remaining constant, notwith- 
standing variations of the cut-off. The condenser is fixed horizon- 
tally at the back of the engine, and consists of an upper and lower 
division separated by a diaphragm plate, but connected at one end, 
so that the exhaust steam is well distributed amongst the condenser 
tubes. These are of brass, communicating with water boxes at 
each end, and the water for condensing circulates through inside of 
the tubes, the exhaust steam being brought into contact with the 
exterior surface. Air pump, circulating pump, and feed pumps 
are fixed behind condenser, and worked off a crosshead which is 
driven by a couple of sway beams worked off the crosshead of the 
intermediate piston-rod. The whole of the oiling of the movi 
parts is done from the platform at the back of the cylinders, an 
is arranged so that the engines can work continuously without 
stopping for oil. 

As it was intended to make exhaustive trials of these engines the 
fly-wheels were made with a groove or trough inside the rim, into 
which cold water could be run to prevent the rim of the wheel 
getting too hot by the friction of the brake. Automatic skimmers 
were fixed in such a position as to carry off the superfluous water 
from the fiy-wheel rim. Indicator gear was fixed on each cylinder, 
but instead of one indicator being fixed at each end of each cylinder, 
only three instruments in all were used, viz., one on each cylinder. 
T-pipes were used, one branch being carried to the top and the 
other to the bottom, the indicator being fixed on the centre. This 
was very unfortunate, as a considerable loss of indicator power was 
thus sustained. It has been found by actual experiment that this 
arrangement may involve a loss of as much as 8 per cent., as 
compared with having the indicators close up to their work at each 
end of the cylinder. Unfortunately, at the last moment, although 
plenty of indicators were at hand, it was found that several springs 
were wanting; and as it was not convenient to postpone the trial, 
the best had to be made of the apparatus immediately available. 
The boilers are of the multitubular type, steel throughout, barrel 
4ft. 10in. diameter, 11 ft. _ long, over tube-plates, containin 
106 tubes, and presenting 880 square feet of heating surface wit 
26 square feet grate area. It was fired by hand. The whole was 
covered in to prevent as far as possible any loss of heat by radiation. 
As the results obtained in previous trials with the same engine 
were so exceptionally good, it was determined to ask Professor 
Goodman, of the Yorkshire College, and Mr. Wiison Hartnell, of 
Leeds, to run an independent test, so that the figures published 
might be accepted as above suspicion. These gentlemen accord- 
ingly took charge of the engines for a four hours’ run, and with a 
large staff of their own assistants made a complete test, from which 
the following figures and remarks are cupied :— 

Method of experimenting — Indicated horse-power. — Indicator 
diagrams were taken at intervals of fifteen minutes by means of 
Crosby indicators, which were driven in the usual method by 
quadrants attached to a rocking shaft. The springs used were 
14s for the high-pressure, J, for the intermediate, ~, for the low- 
pressure cylinder. The brake horse-power was measured by means 
of a brake, consisting of a broad colliery rope 6in. wide, wrapped 





round the mae half of the fly-wheel; from one end of this rope 
a dead weight—946 lb.—was suspended, the other end being pro- 
vided with two Salter’s spring balances. The equivalent | on 
the brake was 940°351b., acting at a radius of 4°91ft. A jet of 
water was allowed to play into the trough-sectioned rim of the a 
wheel, in order to keep it cool. The brake, which ran remarkab 
steady during the whole trial, was occasionally lubricated with a 
little tallow. The feed-water was measured by means of two tanks, 
which were previously gauged by filling with weighed water of 
the same temperature as the feed. The jacket water was also 
measured in a separate tank, gauged in a similar manner 
to the feed-water tanks. There was a loss of some 
6°92 per cent. between the feed-water supplied to the boiler 
and that obtained from the hot well, the balance made up by 
an auxiliary supply weighed in the same manner as the feed 
and jacket water. This loss, we may add, is always found in 
surfacing condensing engine trials, and does not show that any 
error occurred in the measurements. The revolutions of the 
engine were recorded by a Harding’s counter, and were checked 
by counting once in every quarter of an hour. The mean revolu- 
tions thus obtained agreed perfectly with those recorded by the 
counter, the speed was remarkably constant, the revolutions only 
varying between 120 and 122 per minute during the whole trial. 
The coal was carefully weighed out on a new Denison’s weighing 
machine, and supplied to the firemen in boxes containing 112 Ib. 
each. The amount of fire on the bars was estimated at the begin- 
ning and brought to, as near as possible, the same condition at the 
end of the trial. A sample of the coal was dried, but it was only 
found to contain an inappreciable quantity o' isture. e 
water in the gauge glass was carefully noted at the beginning 
of the trial and brought up to the same point at the termination. 

The temperature of the escaping gases in the smoke-box was 
taken at intervals, also the amount of draught by means of a 
water gauge. Everything in connection with the engine and boiler 
went remarkably smooth and regular during the whole trial, which 
lasted about four hours. Before commencing the trials all the pipe 
connections and valves were carefully examined, to insure that no 
leakages or other irregularities should occur. The engine was 
allowed to run for about one hour before the actual trial took 
place. Observations were taken every quarter of an hour by our 
own staff of assistants. The purchasers of the engine also had a 
staff of their own taking similar observations quite independently 
of our own. The indicator cards have all been measured twice by 
means of a planimeter, and the whole calculations carefully 
checked. The results of the trial were as follows:— 


1.—Duration of trial 





41 hours 


2.— f Indicated \ High-press. cylinder, 39-27 
3.— horse Intermediate oa 42°04 } 121°8 L.H.P. 
vat power J Low-pressure - 40°54 
5.—Brake horse-power.. .. .. .. «. 106°9 
6.--Mechanical efficiency, per cent. .. 87°7 
7.—Revolutions perminute.. .. .. .. .. 1216 
8.—Steam pressure in boiler (above atmo- 
ED 20 as os on ce oe ce os MIR ore. &. 
9.—Steam pressure in boiler, absolute .. .. 171°2 = 
10.—Vacuum incundenser .. .. .. .. «. 28in. 
11.—Feed-water used per indicated horse-power 
per hour, including jackets .. .. .. 13°6Ib. 
12.—Feed-water used per brake horse-power .. 155 ,, 
13.—Steam used in jackets per indicated horse- 
power per hour .. 1°35 ,, 


14.—Steam used 7 jackets per brake horse- 
ep Di, A ee ee 
15.—Coal burnt per indicated horse-power per e 


hour... “37e" 1°35 ,, 
16.—Coal burnt, exclusive of ash ne sk an Re 
17.— ea per brake horse-power perhour 1°53 ,, 
18.— a exclusive ofash.. .. .. .. l65l,, 
19.—Water evaporated per Ib. of coal from a 

mean temperature of 110 deg. Fah. .. 10°11 lb. 
20.—Water evaporated per Ib. of coal from a 

mean temperature of 110 deg. Fah., 

a eee ae, oe 
21.—Water evaporated per lb. of fuel from and 

EE ins co 6s o6>4ten, Se PR a) 
22.—Water evaporated per Ib. of fuel from and 

at 212 deg. Fah., exclusive of ash .. 11°51 ,, 
23.—Coal burnt per square foot of heating sur- 

faceperhour .. .. .. .- ». «. 0°186,, 
24.—Mean temperature of smoke-box 460 deg. Fah. 


25.—Vacuum in smoke-box .. .. .. .. os 
26.—Heat taken up by feed-water per minute.. 
27.—Heat turned into work per minute .. .. 


din. of water 
29,930 thermal units 
5206 


28.—Thermal efficiency of engine per cent. .. 17°4 
29.—Heat rejected in circulating water per 
ED ica 56 wo os ye on, up 6a eRe: CnteS 
30.—Difference due to radiation, &c... .. .. 1164 a 
31.— ee ~ ” percent... 3°89 pa 


It may be of interest to note that the weight of steam shown by 
the indicator cards in the three cylinders is approximately 0°079 lb., 
0-090 lb., and 0°068 Ib. at the beginning, and 0°080lIb., 0°092Ib., 
and 0°074 lb. at the end of the stroke in the high-pressure, inter- 
mediate, and low-pressure cylinders respectively. The weight of 
feed-water used per stroke being 0°114 Ib. 








THE MAXIM FLYING MACHINE. 


SOMETHING has been recently heard in this country concerning 
a new flying machine being made by Mr. Maxim, of Maxim gun 
fame. The first statement of any coherence made concerning it is, 
however, that which we now produce from the New York Sun. 
For the accuracy of the information we are of course in no sense to 
be held responsible. 

My experiments have not been in the realm of ballooning, but on 
the aeroplane system—to propel a plane set at an angle so as to 
ride on the air as fast as the air yields, and so to keep up an 
approximately straight course. 

I put upa steel column, with a long wooden arm arranged to 
rotate on the top of the column; an arm pivotted to the column, 
simply to swing around and long enough to describe a circle exactly 
200ft. in circumference. This arm was stayed in every direction 
so as to be perfectly stiff, and it was as sharp asa knife, so as to 








offer very little resistance to the air. To the end of this arm I 
attached what might be called a small flying machine, arranged 
in such a manner that power could be transmitted to the machine 
through the and arm. 

The machine had a steel shaft that could be rotated at any 
speed, and was also provided with a dynamometer, an instrument 
for measuring force. To this shaft of the flying machine were 
attached various kinds of propeller screws-—one at a time, which I 
caused to be rotated at various speeds. e apparatus when com- 
plete was arranged to correctly indicate the number of turns per 
minute, the actual push or propelling force of the screw, and the 





slip of the screw. When the arm was allowed to go free and the 
screw was rotated at a high speed, the flying machine would travel 
around the circle at from thirty to ninety miles an hour. 

The machine was also provided with a system of levers similar 
to those used in ordinary druggists’ scales, and to this were 
attached wy generally made of wood, and arranged in such a 
manner that they could be placed at any angle above the hori- 
zontal. By carefully measuring the power required for a certain 
speed without any plane attached, and then attaching the plane 
and running the machine at exactly the same speed, the difference 
in the force required for both operations indicated the actual force 

uired to propel the plane. 

—— for holding the plane was provided with a care- 
fully-made dynamometer, which measured and registered the lift 
of the plane—the amount it would lift when being driven through 
the air. When these planes were perfectly horizontal and the 
machine was allowed to travel at a high velocity nothing was 

istered, but if the front or advancing edge of the plane was 
raised slightly above the horizontal—say 1 in 30—then it was found 
to have a tendency to rise. On one occasion, when a plane was 
on at an angle of 1 in 25, it was found that it would carry 

Ib. to the horse-power, but this result was only obtained on one 
occasion. The angle was so slight and the speed was so high that 
it was difficult to arrive at the same result the second time on 
account of the trembling of the plane in the air. The angle was 
accordingly changed, and nearly all subsequent experiments were 
tried with the plane placed at an angle of 1 in 14—that is, that 
when the plane advanced 14ft. it pressed the air down lft. 

In these experiments it was found that with every pound of push 
given by the screw 14 1b. could be carried by the plane. The skin 
friction on the screw and on the plane was so small as to be un- 
appreciable—it was nothing like the friction of a screw in the 
water. With the angle of 1 in 14 everything ran smoothly, and 
experiments were tried with all speeds between 20 miles and 90 miles 
an hour. These experiments proved that certainly as much as 
133 1b. could be carried with the expense of 1-horse power. These 
are the data I personally obtained, and which I know to be true. 
They do not depend on theory at all. The small planes experi- 
mented with were from 2ft. to 13ft. long and from 6in. to 4ft. wide. 
Fifty different forms of screws or screw propellers were used in 
conducting these experiments. . . . . . My large apparatus 
is provided with a plane 110ft. long and 40ft. wide, made of a 
frame of steel tubes covered with silk. Other smaller planes 
attached to this make up a surface of 5500 square feet. here 
is one great central plane, and to this are hinged various 
other planes, very el smaller, which are used for keeping the 
equilibrium correct and for keeping the flying machine at a fixed 
angle in the air. The whole apparatus, including the steering 
gear, is 145ft. long. The machine is provided with two compound 
engines, each weighing 300lb. The steam generator weighs 
350 lb. The other things—the casing about the generator, the 
pump, the steam pipes, the burner, the propellers, and the 
shafting—all weigh 1800lb. Everything is remarkably light, so 
remarkably light that one grate bar in a boiler that generates as 
much steam as mine would weigh more than my whole boiler. It 
is made of copper and steel brazed with silver solder. There are 
48,000 brazed joints in the generator, and it is heated by 45,000 
gee jets, there being 40ft. of grate surface. The heat thus pro- 

uced is perfectly terrific. The boiler was tested up to Ib. 
pressure, and it didn’t leak a drop. 

The most novel feature about the engine is the system by which 
I burn petroleum and generate steam. Petroleum is turned into 
gas, and then that is burned for generating steam. The engines 

ave lately been tried, and it was found that they gave a push of 
1000 Ib. on the machine, which seems to indicate that the machine 
will carry 14,000lb. The actual amount of power shown in useful 
effect upon the machine itself was 120-horse power. A part of the 
aeroplane, or actual kite, is made of very thin metal, and serves 
as a very efficient condenser for the steam. It looks much like a 
kite . . . . indeed, that is what it is—a huge kite, with the 
machinery hanging beneath it from its under side. If it were in 
the air, in flight, you would see a great sheet of silk and a little 
platform under it, between it and the earth. 

The machine has not been tried, owing to my absence from 
England. It is ready and awaiting my return. It is now resting 
on a track 12ft. wide and half a mile long, in my park. The first 
quarter of a mile of the track is double—that is to say, the upper 
track is 3in. above the lower. By that means I am able to observe 
and measure the lift of the machine when it starts, because the 
upper track will hold it down when it lifts off the lower one. 
When pleted the hine will weigh, with water tanks and 
fuel, somewhere between 5000lb. and 6000 Ib., and the power at 
my disposal will be 300-horse power in case I wish to use it ; but it 
is expected that about 40-horse power will suffice after the machine 
has once been started, and that the consumption of fuel will he 
from 401b. to 50lb. per hour. The machine is made with its 
present great length so as to give a man time to think; its length 
makes it easier to steer, and to change its angle in the air. Its 

uantity of power is so enormously great in proportion to its weight 
that it will quickly get its speed. It will rise in the air like a sea- 
gull if the engine be run at full speed while the machine is held 
fast to the track and if it is then sudden!y loosened and let go. If 
it were necessary it could mount right up, spirally, around and 
around in a circle of a mile in circumference in its own country. 

If it proves as I have figured it there should be room for fuel to 
carry it 1000 miles, indeed it looks as if it might carry two tons of 
fuel, or sufficient to propel it across the ocean. But I cannot tell 
about that ; a trial alone will determine what unforeseen things, 
not calculated, will arise. It will be possible to burn 2001b. of 
fuel an hour, but I figure that 40 Ib. or 50 Ib. will produce a 
moderate speed, or for high speed, 100 1b. The highest speed I 
got on the small machine was 90 miles an hour, but I believe this 
big one will go 100 miles an hour. 

If it goesat all Ishall be very happy, but on the basis of my figuring 
it ought to be able to develope ae 250 and 300-horse power, 
and it ought to carry 9000 lb., or 1400 Ib. with its own weight in- 
cluded. In warfare it would not need to carry so very much. 
Two men will be enough—two men and a little dynamite—a ton 
or a couple of tons. 

As to wind, the winds are as apt to be favourable as un- 
favourable, but at a certain distance from the earth they cease to 
be formidable. You are always in a dead calm at a certain 
distance on high. Gales are narrow thi ; they don’t disturb 
much space. Moreover, their strength and speed have been very 
much exaggerated in the popular mind. Let us suppose we are 
encountering a wind at forty miles an hour—a very unusual 
speed—then if the machine is regulated to go sixty miles an hour, 
a twenty miles against the wind, or one hundred miles 
withit. . .. 

As to what it will do, the whole world becomes changed if it 
works—the whole world will be revolutionised ina year. There 
will be no more ironclads, no more armour plates, no more big 
guns, no more fortifications, no more armies, There will be no 
way of guarding against what this machine will do. 











Messrs. Gate, Hint, and Manserau, in a report to 
the Edinburgh and District Water Trust, advise that steps be 
taken at once for bringing in an additional supply of water, and 
they also recommend that the whole area be placed under 
district meters. They say, ‘‘ Having bad some experience in the 
different kinds of meters for localising waste, we are of opinion 
that the Deacon system is the best.” The merit of the system 
consists in the furnishing of a record of the quantity delivered into 
the district controlled by each meter every hour of the day and 
night. Then, by comparing the returns from all the districts, it 
is readily seen where excessive waste is going on, and special atten- 
tion can be concentrated on these instead of spending time un- 
necessarily on districts where the consumption is not abnormal, 
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RAILWAY MATTERS. 
Next year pilgrims proceeding to Jerusalem will be 


carried by rail from the coast, the French on we | constructing 
the Jaffa-Jerusalem line having already half finished it. 


Tue construction of the coast-to-coast line—the 
Lancashire, Derbyshire, and East Coast Railway—is expected 
be d in September or October next. The Chesterfield 
Lincoln section will be first taken in hand, 


Tue Siamese Government are D wropne. on the sale 
survey along their northern frontier, Their engineershave, accord- 
ing to the special correspondent of the Standard, completed their 
work as far as Chiengsen, which is considered one of the best trad- 
ing centres in the whole of Indo-China. Chiengsen stands on the 
right bank of the Mekong, and it is here that the routes from 
Burma, Siam, French Indo-China, and China intersect. Hundreds 
of caravans pass through it yearly, 


Tue Tehuantepec Ship-railway project, Hngineering 
News states, is being revived, Mr. Simon Stevens, late President 
of the Tehuantepec Railway and Ship Canal Company, is planning 
a treaty between the United States and Mexico, by the terms of 
which , Bes two Governments would jointly guarantee the issue of 
100,000,000 dols. of 2 per cent. 100-year bonds for the completion 
of the ship-railway and canal proposed in the plans. Under 
present conditions, there is no prospect of a treaty of this character 
being carried out, 


AccorpinG to the National Car and Locomotive Builder 
the Baldwin Locomotive Works have received an order for twenty 
compound locomotives for export to Brazil. The order comprises 
six different classes of locomotives, half being for broad gauge 
lines and half for narrow gauge lines. There are to be four 65-ton 

lidation freight locomotives, three 50-ton express p 


to 
to 








NOTES AND MEMORANDA. 


In Greater London, 8262 births and 1664 deaths were 


registered last week, comenpeating % annual rates of 30°1 and 
15°3 per 1000 of the estimated population. 


THE total number of houses supplied by the water 
companies of London during May was 773,700, representing an 
increase of 1048 supplies on the previous month, 


TE relative proportions of the supplies of water to 
London during May from the various sources were as follows :— 
From the Thames, 52°62 per cent.; from the Lee, 33°27 per cent.; 
from springs and wells, 14°11 per cent. 


In London, 2453 births and 1352 deaths were registered 
last week. Allowing for increase of population, the births were 
139, and the deaths 180, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes was 16-7. 


THE deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
16°8 per 1000 of their aggregate population, which is estimated at 
9,405,108 persons in the middle of this year. The rate was lowest, 
124, at Norwich, and highest, 21-7, at Preston. 


A San Francisco newspaper announces the discovery 
of an enormous cavern in Josephine County, Oregon, at a point 
twelve miles north of California and forty from the coast. It has 
two openings, and contains many passages of great beauty. There 
are a number of semi-transparent stalactites, several giant milk- 
— pillars, and a number of pools and streams of clear, cool 
water. 


THE number of miles of streets containing water-pipes 





locomotives, and three 50-ton mogul! locomotives for the standard- 
gauge lines, and the same number of engines and the same types 
for the narrow-gauge lines, 


A FaTAL railway accident of a peculiar character 
occurred at Aspen Junction, last Saturday night. A special train, 
consisting of a baggage car and one coach was returning to Aspen 
from Glenwood - oe the cvach containing thirty passengers, 
most of whom be onged to the former place. As the train was 
backing from the water tank, and just about to be switehed on to 
the Aspen line, an engine was run out of the engine-house, and 
tne rear en: of the train hit the check valve at the side of the 
boiler. This caused the steam to rush into the broken end of the 
coach, scalding five men and seven women and children. Eight 
have succumbed to their injuries. 


Tue Board of Trade investigation at Huddersfield, on 
the 8th and 9th instant, into the circumstances attending the 
explosion of a boiler of a tramway engine at Longroyd Bridge on 
the 3rd of June, has resulted in the court finding that the explosion 
was owing to the fire-box having become so corroded by the use of 
bad water as to be unable to withstand the pressure at which the 
boiler was worked. They found the manager of the tramways and 
the Corporation to blame for allowing the boiler to be fed with this 
water, and they found the foreman of the tramways to blame for 
not making a sufficient examination of the boiler on the 2nd of June. 
The court ordered the Corporation to pay £40 towards the costs of 
investigation. 


Tue returns of railway accidents, as reported to the 
Board of Trade during the three months ending March 31, 1891, 
show that the total number of killed was 303, and of injured 1281. 
As compared with the corresponding period in 1890, this is an 
increase of 54 and 256 in the respective classifications. There 
were no fatalities to p ngers from idents to trains, rolling 
stock, or permanent way, and the number injured from these 
causes was 116. There were, however, 22 deaths from other causes, 
and 207 passengers injured. Of servants of the companies, 166 
were killed and 846 injured, or an increase of 52 and 105 respec- 
tively compared with the corresponding period of 1890. Tres- 
passers, including suicides, lost their lives to the number of 93, 
and 28 trespassers were injured. Here, again, there is an increase 
of 19 in the one class and of 5 inthe other. Other disasters not 
reported to the Board of Trade as specially affecting the railway 
a i? swell the total of fatalities to 322 persons, and of injured 
to 1. 


THE gross and net earnings of railways in the United 
States for the month of April and the first four months of 1891, 
as compared with those for the same periods of 1890, according 
to the Financial Chronicle, are as follows :— 





Jan. Ist to April 30th 
April, 135 roads. 133 von : 
1891. 1890. 





90 1891. 1890. 
. Dols. Dols. Dols. 
Gross earn’ -- 52,987,642 .. 52,901,086 .. 205,757,467 .. 199,551,284 
Working expenses 87,081,396 .. 87,519,864 .. 146,008,532 .. 142,691,611 
Netearnings.. 15,906,246 .. 15,381,672 .. 59,758,985 .. 56,859,628 


This is an increase in the net earnings of 3°41 per cent. for April, 
and of 5°09 per cent. for four months. For April the greatest 
increase is shown by the North-Western and Southern roads, 
15°19 and 26:93 per cent. respectively, and for the four months 
the Pacific, the South-Western, the Southern and the coal roads 
exhibit the largest gains. The earnings as a whole are very 
favourable, considering the general adverse circumstances. 


Since 1884, Mr. Charles F. Stowell, the bridge engineer 
of the State Board of Railroad Commissioners, has been engaged 
in an exhaustive investigation of the stresses on railroad-bridge 
trusses throughout the State, and has received from every railroad 
in the State drawings of every truss bridge used for railroad 

urposes. Asa result of Mr. Stowell’s work, the Board of Railroad 

Jommissioners has completed and had printed in book form for 
distribution among the railroad companies an accurate record of 
the dimensions of every member of every railroad bridge in the 
State and of the strains thereon. The managers of the railroad 
companies have found weak places in many of their bridges of 
which they had no idea, and in nearly every case these bridges 
were strengthened before the drawings and strain sheets were sent 
to the Board. As a result of this work 669 bridges have been 
criticised by the Board, of which 535 have heen repaired, and 134 
have been entirely rebuilt. Many bridges were repaired or rebuilt 
before the strain sheets were submitted. The Railroad Gazette 
says :—A further reason for this work has been the great increase 
of the weight of rolling stock within the last few years. 


THE Powayan Steam Tramway, the pioneer of light 
feeder railways in the North-West, has just been completed 
throughout its entire length of thirty-one oF and on the 15th 
instant was inspected and passed for goods and passenger traffic by 
Major Pulford, R.E., on behalf of Government. Indian Engineer- 
ing says:—‘‘The tramway extends from Shahjehanpur, where it 
connects at a page ogee platform with the Oudh and 
Rohilkhund Railway, to Khotar, a town six miles from Milani, at 
which latter point a station on the Lucknow, Sitapur, Sibraman 
Railway has just been opened. It is laid along the arm of the 
public road, and is of 2ft. 6in. gauge. The first section of the line, 
viz., from Shabjehanpur to Powayan, a dist: of seventeen miles, 
which was passed for xoods and passenger traffic in June last year, 
poy hitherto working at a great disadvantage, owing to the fact 
that Powayan is a mere village of no commercial importance what- 
ever, has shown that, under more favourable circumstances, the 
scheme will fully justify expectations. Both goods and passenger 
returns show a marked increase since the opening of this section. 
The number of the latter has increased from 4706 in January to 
6099 in April.” 








tantly charged in each water company’s district within the 
Metropolis is now as follows :—Chelsea, 764 ; East’ London, 185 ; 
Grand Junction, 84¢ ; Kent, 157 ; Lambeth, 1672; New River, 299 ; 
Southwark and Vauxhall, 160; West Middlesex, 118; total 1248 
— =e this extent of streets,hydrants for fire purposes 
can xed, 


THE average daily supply of water delivered to London 
from the Thames during May was 94,658,837 gallons ; from the Lee, 
59,860,957 gallons; from springs and wells, 25,383,525 gallons ; 
from ponds at Hampstead and Highgate, 6030 gallons. The last 
is used for non-domestic purposesonly. The daily total was, there- 
fore, 179,908,849 gallons for a population aggregating 5,726,405, 
representing a daily consumption per head of 31°42 gallons for all 
purposes. 

A PAPER was recently read before the Paris Academy of 
Sciences on the determination of molecular weights at the critical 
point, by M. Philippe A. Guye. — Van Der Waal’s formula, 

6 

the author deduces d = 1146 = (1670 + 8) 
density with respect to air, 3 and the critical density with respect 
to water—that is, the weight of the substance in grammes 
occupying a volume of one cubic centimetre at the critical 
state—@ the absolute temperature, and m the pressure in 
atmospheres. It is then shown that the values of d obtained by 
means of this empirical formula are equal to the molecular weights 
of the substances investigated divided by 28°87. 


PumPING sewage by artesian-well power is being 
successfully tried in Jacksonville, Fla. The Board of Public Works 
of that city have put in a pumping plant to lift the sewage of the 
lower part of Springfield to the higher sewerage system of the city. 
The artesian well back of the water-works developes a pressure of 
22 1b. per sq. in. when confined. Near this well a collecting well 
for sewage was built, of 10,000 galls. capacity, into which the 
sewage flows by gravity. In this well was then placed a centrifugal 
pump, belted to a turbine wheel. The latter is connected with the 
artesian well by an 8in. pipe, and the sewage is forced through 
another 8in. pipe into the upper sewerage system at the rate of 
400 galls. per minute, The Florida Times-Union says the entire 
plant cost 1900 dols. 


OzoceRrITE, prior to 1888, was only found in the pro- 
vince of Galicia, Austria, where it was first mined in 1862. In 
1888 it was discovered in Utah, and since then has been commer- 
cially produced. The output for Utah, in 1889, was 75,000 Ib. of 
the crude mineral, which, when refined, was reduced to 50,000 Ib., 
valued at 2500dols. ‘The production for 1890 will probably exceed 
300,0001b. The American Census Bulletin (No. 75) gives these 
figures, and Engineering News says ozocerite is used for nearly all 
purposes for which ordinary beeswax is employed. It possesses all 
the properties of beeswax except stickiness, but it can be given 
this property by mixing it with the wax. Crude ozocerite is also 
used to a considerable extent as an insulator for electric wires. In 
pon! 1 <hgead Ib. were imported into the United States, valued at 

1682 dols. 


THE cost of street cleaning in New York City for 
quarter ending March 31, according to the report of the Com- 
missioner of Streets, was 451,300 dols., an increase of 4208 dols. over 
the total amount spent for similar purposes during the entire year 
of 1890. In addition 13,134dols. were spent for repairs and 
supplies. The number of square yards swept was 249,259,698, or 
14,424 miles of streets, an increase of 1636 miles over the correspond- 
ing quarter of last year. The ashes and garbage collected amounted 
to 416,863 loads, an increase of 76,053 loads over the first quarter 
last year. The matter finally disposed of amounted to 540,110 
loads, of which 229,256 loads were carried out to sea and dum 
and 310,864 loads were used in filling in bulkheads and for other 

ur . There were 43,353 loads of snow and ice removed, more 
G 14'306 loads than during the same period of 1890, 


Weitine in the American Electrical Engineer on 
another early granular carbon rheostat, Mr. A. M. Tanner says :— 
‘*My published researches concerning the variable resistance of 
carbon under pressure show that in 1835 Munck, of Rosenschild, 
experimented with differently compressed carbon powder for 
varying the force of an electrical discharge, and that in 1861 Beetz 
placed spongy platinum in a glass tube and compressed it more or 
less by means of a piston in order to change its conductivity. 
Hence it appears that neither Du Moncel, Clerac, nor Edison first 
discovered the principle in question, as some of the electrical text- 
books have it. Another reference is to be added to the list of 
rheostats or electric current regulators making use of granular or 
powdered carbon; it is the French patent of Emanuel Rebold, 
dated March 2nd, 1857, No. 32,415, which shows what is termed a 
current moderator for induction coils,” 


AccorpDING to a report made by the Besancon Chamber 
of Commerce on the operations of the French watch industry, the 
anticipations formed in 1889 of an improving course of business 
were fully realised in 1890. Out of 404,436 watches of French 
manufacture delivered for consumption in 1890—of which about 
30 percent. were gold and 70 per cent. silver—no fewer than 401,439 
were passed by the Besancon Control Office. Foreign watches to 
the number of 40,911 were passed as follows:—At Pontalier, 22,557 ; 
Montbéliard, 10,986 ; Bellegarde, 3859; Paris, 2031; Besancon, 902; 
and all other offices, 576. Of the total foreign watches, 8515 were 
gold and 32,396 silver. As 2650 out of the 2743 gold watches 
passed by the Paris Control Office were of Besancon origin, it thus 
appears that the extraordinary number of 404,089 out of 404,436 
watches, partly consisting of precious metals manufactu in 
France last year, stand to the credit of Besancon. A comparison 
of the French watches with the foreign articles shows that 
Besangon supplied 90°70 per cent. of the general consumption in 
i against 89°51 per cent, in 1889, and 85°45 per cent. in 


, where d is the critical 








MISCELLANEA. 


THE case brought by the Edison Electric Light Com- 
pany against the United States Electric Light Company—owned by 
the Westinghouse Company—for the infringement of one of the 
incandescent lamp patents belonging to the plaintiffs, has been 
decided in favour of the Edison Company. 


Two well-known Sheffield firms have recently been 
amalgamated, namely, Messrs. Henry Rossell and Co., of Wallace 
Works, and Messrs, Dickson Bros. and Co., of Waverley Works. 
Messrs, Rossell’s business has been established since 1845, Mr. 
oe Ms the only surviving partner of the one firm, and Mr. Law 
of the other. 


An American paper says:—‘ One English syndicate 
which invested in this country has had an experience. They 
bought the Chicago Stockyards for 25,000,000 dols. Now the large 
packers who formerly did business there find that the English 
charges are ‘too high,’ and they have moved out and built 
another stockyard at Tolesworth, Ind.” 


Tue Manchester City Council, on the motion of the 
Mayor, unanimously decided on Wednesday to invite the Royal 
Agricultural Society of England to hold their Show for 1893 in 
Manchester. It was announced that Sir Humphrey de Trafford 
had placed Trafford Park at the disposal of the city for the 
pu . The Mayor said it was possible that, by that time, fat 
tattle might be brought to the park by the Ship Canal. 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty's Consul General at Galatz stating 
that competitive trials for thrashing machines and drills, for 
which nas will be awarded, will take place at Herestreu, near 
Bucharest, in August and September next. Further particulars 
can be seen on personal application to the Commercial Department 
of the Foreign-office, between the hours of eleven and six. 


In our issue for July 10th we called attention to the 
manufacture of rolled joists at Leeds. Rolled steel joists or 
irders are now also being extensively produced at Glengarnock in 
tland, by Messrs. Merry and Cuninghame. A fine plant has 
been specially laid down for the purpose, the girders being rolled 
from basic steel made at the works. rae meage ye ers _ 
being received, and it is expected that Belgian and other conti- 
nental girders ‘will be com letely driven out of the Scotch market. 
At present the largest girder rolled at Glengarnock is 12in. by 6in., 
but we understand that the firm contemplate proceeding with a 
larger plant capable of producing the heaviest sections in use. 


Tue Americans are building a number of what they 
call whale backed barges. Speaking of one of them, Engineering 
News says :—‘‘The ‘whale back’ steam barge Colby, which lately 
ran the rapids of the St. Lawrence on its way to sea, is 256ft. long, 
36ft. beam, and 22ft. deep. Below the water line it has the fine 
lines of an ocean steamer, but above this point the sides round in 
like the back of a whale, and the cargo to be carried can be 
hermetically sealed in. In the stern of the sea-going type is a 
1500-horse power compound engine, with cylinders 26in. and 50in. 
and 42in. stroke. A } oe house, raised upon iron posts, surmounts 
the stern and braces up the smoke stack. This boat, the Colby, 
was built at West Superior, and left Duluth on May 25th with 
77,000 bushels of wheat within her hull and towing another whale 
back tow-barge with 67,000 bushels, bound for Kingston. Her 
registered size is 1000 tons, and when fully loaded she carries 3000 
tons. The Colby passed through the Welland Canal with a close 
fit as to length, and after unloading her cargo she ran the rapids 
‘as steadily as a log.’ The inventor of the barge, Capt. Alexander 
McDougall, was on board.” 


Tue first 12in. American made steel gun is now ready 
for trial at Sandy Hook. It was made at the Watervliet Arsenal, 
West Troy, N.Y. The gun weighs 52 tons, and is 36-66ft. long, with 
34ft. length of bore. Its charge will be 440 lb. of powder, with a pro- 
jectile of 1000lb. Engineering News says :—“‘ The powder pressure 
exerted will be 164 tons per square inch, imparting an initial velocity 
to the projectile of 1940ft. per second, and giving a muzzle energy of 
26,000 foot-tons. At the muzzle this shot would penetrate 32in. of 
iron, and penetrate 20in. at two miles range. The completion of 
this gun marks a creditable step in the progress that the Govern- 
ment is making in its army gun factory at the Watervliet Arsenal, 
at West Troy. Gun manufacture was first begun there in 
November, 1887, under limited and intermittent appropriations. 
In the two years ending December 31st, 1890, the guns completed 
there comprised fifty 3‘2in., and one 3°6in. field guns, one 3:6in. 
field mortar, one 8in. and one 10in. steel seacoast guns, the con- 
version of a 12in. muzzle-loading steel-hooped mortar into a breech- 
loader, and rifling and making the breech mechanism fora 10in. 
cast iron wire-wrapped gun. A 12in. steel seacoast mortar, the 
first of seventy-four ordered by the Government, is now almost 
completed at the Watervliet Arsenal.” 


AN apparatus has been patented for subjecting dirty 
cotton waste or similar material to alternate squeezing and ex- 
pansion whilst under the action of analkaline liquid. This process 
removes the grease and dirt, besides which such matters may be 
separately recovered. It is claimed to be exceptionally economical 
and continuous. The waste is placed in a perforated cage pro- 
vided with a presser, which is either single or double acting, and 
capable of a reciprocating motion. A convenient form of double- 
acting squeezer is a plate, movable on a spindle, fast to the bottom 
of the cage, and subjected to the power of a lever. A pawl on the 
plate engages with rack and spindle, so that the pressure exerted 
primarily by the lever upon the plate is brought to bear upon the 
waste from opposite sides—say top and bottom—in the direction 
of the centre. The waste is then subjected to the action of an 
alkaline solution, which saponifies the grease. The latter, as well 
as the dirt, are exp by the operation of the presser. The 
presser is next raised, and a flush of water turned on. This flush 
has the effect of completing the extraction as well as of removing 
all alkali. The presser is again raised, and a further flush of water 
applied for the purpose of washing the waste. The Chemical Trades 
Journal says this operation of cleaning the waste is very rapid. 


Tue President of the Transvaal Republic—Oom Paul— 
adjourned the Raad on the 11th ult. for the purpose of personally 
opening the Pretoria Waterworks, at which ceremony many mem- 
bers of the Raad were present. In his speech the President 
remarked that the Transvaal was gradually obtaining all the 
privileges which formerly belonged only to the earlier civilised 
countries. The water is obtained by gravitation from a place known 
as “ The Fountains,” a title given to an extraordinary spring of 
beautiful water, of which there . _— i bs a 
million gallons per day, rising out of the rocks at an elevation o 
about 5000ft. to 6000f, qhere sea-level, and nearly 200ft. above the 
level of the city of Pretoria. The whole of the large size water 
mains are of thinrolled stee!, with lap-welded joints. There are some 
fifty miles of mains and pipes from 18in. diameter and under, the 
excessive cost of transport by bullock wagon rendering absolutely 

the substitution of wrought steel tubes for cast iron 

pipes. The works are designed for the ultimate supply of 40,000 
people, and have so far cost approximately £100,000. The annual 
cost of supply will be a minimum one consequent upon the natural 
facilities offered in the construction of the works and the great 
urity of the water which is discharged from the rocks at ‘The 
Feenkehes,* both in winter and summer, unvarying in guality, and 
always bright and sparkling. The Pretoria Waterworks Company, 
having for directors, amongst others, General Commandant 
Joubert and General Smit, are entitled to charge a maximum 
price of ten shillings per thousand gallons, this being less than the 
sum char; a short time since in some of the South African 
cities. The scheme was designed by Messrs. Pritchard and Co., 











civil engineers, of Westminster, after a personal examination of 
the district by Mr, E. Pritchard, M. Inst. C.E, 


48 





THE ENGINEER 


JULY 17, 1891, 











RESSURE PUMPING ENGINES, WHITEHAVEN WATERWORKS 


1 
& 


WATER-P 


CONSTRUCTED BY THE GLENFIELD COMPANY, KILMARNOCK 


(For description see page 52) 










































































OF FEET 











SCALE 





Ss ‘ 


| lel s 
m wl 
| 


























































t 
t 





Juty 17, 1891. 


THE ENGINEER. 





49 








FOREIGN AGENTS FOR THE SALE OFTHE ENGINEER 


PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero.ip and Co., Booksellers. 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—InrernationaL News Company, 83 and 85, 
ne-street. 








PUBLISHER’S NOTICE. 


*,* Next week a Double Number of THE ENGINEER will be published, 
containing the Index to the Seventy-first Volume. Price of the 
Double Number, One Shilling. 





CONTENTS. 


Tue Enoineer, July 17th, 1891. PAGE 

ROPOSED RAILWAY THROUGH British CentraL AFRICA, (Illus.) .. 39 

« Manvuracture or Liquip Caron Di0x1pE co ce co oe 

Tas Omscaco Mxmuprrsom, 1008 gow ne te ts oe te ce oe 

Tae Mancuester Soir Canat—EastHam Locks. (Illustrated.) .. 41 
pe Ee BO ee ee 


Ten Pewemmsomes Gomvareom ... 2. cc 0s ce ce ce cw ee & 
THe IMPROVEMENT OF BeLrast Harpour. (Illustrated) .. .. .. 48 
ABSTRACTS OF CoNSULAR AND DipLomaTic Reports .. .. .. «. 
Tax EconomicaL Use or Stream 1n Cottiery Enoines. (Illus.) .. 45 
Tue Maxim Fiyino Macatne. (Illustrated.) .. .. .. .. .. .. 4 
RaiLway Matrers—NoTes AND MEMORANDA—MISCELLANEA .. .. 47 
WATER-PRESSURE Pumpino Enoine, WHITFHAVEN WATERWORKS .. 48 
Leapino ArticLtes—The Select Committee on the London Water 
eee eee on eo 0s.\ op 09 se of ce oo @& 
The Education of an Engineer . 50 


The Clyde Wages Dispute — Shipbuilding in the North-East— 
Heroism inthe Mine. ° 


Tue Royat Navat Exutpition. No. X. (Illustrated) .. .. .. 52 
Petron Type Impact Wueet Motor. (Illustrated.) .. .. .. .. 58 
1851 Exurpition Science SCHOLARSHIPS .. .. .. «1 «+ «+ +» 58 
Letters To THE Epitor—Screw Propellers—The Values of Yand J. 53 


Stresses in Fly-wheel Arms—Force and Motion.. .. .. .. .. 54 
Air Compressors at Hampton Wick— Railway Accounts and Finance 
hr a ._ ny BO et no ne an snaness 
—Internation: ngress 0 ene an mography—The 
Cordelia Disaster ” | ve ox 06 «4 00 - ra oe 5S 
Anmmnioas Ewommmnino News 3 ... 2 02 ce 00 00 ce ce ce «(86 
LAGOS GID TEAR TRONS. oc ce cx. 00 00 ke 00 00 es. we Os 
LetTrerRs FROM THE Provinces, &c.—The Iron, Coal, and General 
Trades of Birmingham, Wolverhampton, and other Districts 56 


Notes from Lancashire—Notes from the North of England—Notes 


 ( Kwara 
Notes from Scotland—Notes from Wales and Adjoining Counties— 
AOUURICON TEGEED .>- 50 <0 ce 00. 00) 60 40. 00 00 ce ee co & 
TMB PATHS SOOURMAL,. .2 20 «ac co co co co ec 00 c0 cc © 
SELECTED AMERICAN PATENTS... .. 2. 2 00 cc cc cs oe oo OO 








TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tuk ENGINEER, or containing ques 
tions, should be accompanied by the name and address of the writer, not 
pe ppany Ad publication, but as a proof of good faith. No notice what- 
ever can be taken © iy icati 
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Sore request correspondents to keep copies. 

Fixt.—A letter lies at our office for this correspondent. 


FIREWOOD SPLITTING MACHINES. 

(To the Editor of The Bngineer.) 
Sim,—Can any of your readers oblige me with information as to a 
= a splitting and bundling firewood, where it can be ones, 


c.9 
Eastbourne, July 14th. 


BOILING DOWN PLANT. 
(To the Editor of the Engineer.) 
8ir,—Some clients of mine abroad are anxious to obtain a small com- 
plete *‘ saledero,” or boiling down plant. Could any reader tell me the 
as = any firms making a speciality of this class of work ? G. E. A. 
uly 14th. 


ELECTRIC WELDING OF SMALL ARTICLES, 
(To the Bditor of The Engineer.) 

Sirn,—Could any of your a give me any information 
of work done under the patent of Morris, Weare, and Monckton, No. 1516, 
of 1862, whereby the joints or ends of jewellery and other articles are 
fused together by electricity ? SUBSCRIBER, 

une 80th. 
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LEEDS STEEL WORKS. 
(To the Editor of The Engineer.) 

Sin,—We shall feel obl if you would kindly correct the slight error 
which appeared in your last issue on the subject of ‘The Leeds Steel 
Works.” You say, ‘the L.S.W. roll all sizes from 6in. by 6in. down to 
4in. by Sin.,” whereas it should read, “from 1éin. by 6in. down to 4in. 
by 8in. H. J. SKELTON AND Co., 

July 15th. Agents for the Leeds Steel Works. 
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THE SELECT COMMITTEE ON THE LONDON WATER SUPPLY. 


Tue Committee of nine, with Sir Matthew White Ridley 
as chairman, appointed by the House of Commons in 
March last to investigate the question of the London 
water supply, and to whom sundry Bills were referred, 
have disposed of the Bills, and have just presented a 
special report. Two of the Bills proposed the constitution 
of a new water authority for the metropolis, but in each 
case the preamble was declared to be not proved. In 
their special report the Committee say that although in 
their opinion these Bills were promoted in the public 
interest, yet neither of them appeared calculated to effect 
a satisfactory solution of the problem which had to be 
dealt with. The Committee therefore propound their 
own method. In the first place, they —— the principle 

ommission in 
1869, and reiterated by Sir W. Harcourt’s Committee in 
1880, that the future control of the metropolitan water 
supply should be intrusted to a responsible public body. 
For the working out of this principle the present Com- 
mittee propose that the London County Council should 
have power to expend money in an inquiry directed 
to ascertain ‘the whole position of the metropolitan 
water —. so as to arrive at some definite policy in 
relation thereto. It is also recommended that if the 
Council should so resolve, that body should be enabled to 
promote a Bill or Bills in Parliament, for the purpose of 
constituting themselves the responsible water authority 
for London, acting through a Committee on which the 
Corporation of the City might be represented. Then 
comes the critical point—that the London County Council, 
if constituted the water authority, ‘should be required 
to purchase, either alone or in conjunction with such of 
the authorities of the outside areas as may be arranged, 
the undertakings of the eight water companies;” this 
purchase to be effected by agreement, or failing agree- 
ment, by arbitration, “‘ within a fixed period.” In the 
event of the undertakings “ not being acquired by pur- 
chase,” it is recommended that there should be a parlia- 
mentary inquiry as to the statutory powers and obligations 
of the water companies, and into the control which is 
now exercised over them by public departments and other 
authorities. The Committee suggest that “it might 
possibly be found advantageous to make the obligations 
and the control more complete.” 

Thus far it will be seen that the Committee recognise 
the water companies as possessing undertakings which 
should be purchased, or else placed under more complete 
control. But the latter plan is obviously at variance with 
the principle adopted at the outset, namely, that the 
metropolitan water supply should be entrusted to arespon- 
sible public body. An authority has first of all to 
be selected or created; and this authority is then to pro- 
ceed—according to the report of the Commission in 1869 
—to exercise powers for “the purchase and extension of 
existing works.” Sir W. Harcourt’s Committee recom- 
mended that the water authority should have power “ to 
acquire and utilise, so far as may be deemed expedient, 
existing sources of supply; and to have recourse to such 
other sources of supply as, upon investigation, may 
prove to be onlin and desirable.” This question 
of “other sources” opens up a broad field of inquiry. 
Sir Matthew Ridley’s Committee say they found it im- 
possible, within the limits of the time at their 
disposal, to conduct satisfactorily any examination 
into the quality and quantity of the London water 
supply. But apart from that consideration, the Com- 
mittee are of opinion that this part of the subject pro- 
perly belongs to the inquiry “ which it will be the duty 
of the London County Council to conduct.” We are by 
no means sure that the County Council are the proper 

arties to conduct this inquiry, and it was clearly the 
intention of Parliament that the Committee should take 
evidence on the subject. Power was given to them for 
the purpose, and their instructions specifically referred 
to the nature, source, and sufficiency of the water supply 
of London and its suburbs. To transfer this vital part 
of the affair to the County Council is letting judgment go 
by default. The Council would greatly like to get pos- 
session of the metropolitan water supply. But the 
companies have to be Sealt with, and it is the object of 
the Council to drive the hardest possible bargain. Any- 
thing that will depreciate the value of the present works 
will further this design, and we can very well understand 
in what light the Council will place the “ nature, source, 
and sufficiency ” of the existing supply. 

Although the Select Committee state that they were not 
able to enter satisfactorily into the questions of quantity, 
quality, and source, they have something to say which 
bears on those topics. They offer a guarded reference to 
certain complaints, which make it appear that the exist- 
ing sources are in some quarters “already overtaxed.” 
The Committee seem to be impressed with the idea that 
the companies are drawing more water from some quarters 
than is consistent with local requirements. Whether 
they think too much water is being taken from the 
Thames, they do not say. This leads up to “ the possi- 
bility of its being ultimately established that the present 
sources of supply cannot be extended, and that additional 
sources of supply are required.” Butif sources are to be 
sought at a distance, there are other claimants to be con- 
sidered. This is a matter to which the Committee invite 
the attention of Parliament, and altogether they leave 
the problem of the metropolitan water supply in a singu- 
larly obscure condition. The Committee have come to 
the verge of a jungle, which somebody else must 
enter in order to find the way out. Almost 
everything is to be made the basis of further inquiry. 
A “policy” is wanted, and the County Council are 
invited to “come to a conclusion” about it. On what 
kind of terms the existing works should be purchased 











Whether the companies 


the Committee say nothing. 
have a monopoly we are not told. What the people of 
London are to gain by taking their water supply from the 
County Council instead of the companies, does not 
appear. By a quotation from the report of the Duke of 
Richmond’s Commission, we seem to discern looming 


behind the “ responsible public body ” certain rates in 
addition to the ordinary charge for water. To make a 
demand on the ratepayer as well as on the consumer is a 
power which does not appertain to the companies, but 
we can hardly conceive that the inhabitants of London 
have any great desire to pay these extra rates. If they 
have a wish of this kind, it may be gratified by 
substituting the County Council for the water com- 
panies. 

It is apparently considered by the ardent advocates for 
“ municipalising ” the Metropolitan water supply that 
sufficient reason for such a change is to be found in the 
danger that a growing population will find the present 
sources inadequate. But there is no proof given that the 
County Council will be possessed of superior opportuni- 
ties for preventing such a contingency. Judging from 

ast experience, we should say that the companies may 
™ trusted to take care that their supply shall be equal to 
the demand. The present quantity is sufficient to meet 
the wants of a greatly increased population, if only. a 
strict supervision is exercised, such as we may expect to 
find in connection with the spread of the constant 
supply, thereby preventing the excessive waste in which 
the London water consumer is apt to indulge. Assuredly 
no adequate reason has yet been shown why the enor- 
mous interests connected with the Metropolitan water 
supply should be placed in the hands of the London 
County Council. As for the idea of introducing a com- 
peting supply, that finds no expression in the Committee’s 
report. 

A matter of much importance, and one which every 
year that passes will render more pressing, relates to 
encroachments on drainage areas. The point is briefly 
touched upon in the report, as we have signified; but if 
ever there is an attempt to go outside the Thames water- 
shed in search of a supply for the Metropolis, opposing 
interests will not fail to make themselves heard. One 
difficult question connected with the proposal to con- 
stitute the London County Council the ruling water 
authority consists in the position that will have to be 
taken by the outside areas. Into that part of the subject 
we will not at present enter. 


SCREW PROPELLERS. 


Tue lengthy discussion in our correspondence columns, 
to which Professor FitzGerald’s contribution, published 
in Tue ENGINEER for August 22nd, 1890, on the design 
of screw propeller blades gave rise, has had, so far we 
regret to say, no result. Noone has been converted or 
convinced, and to judge by Professor FitzGerald’s last 
letters, he is himself unable to give the dimensions for a 
propeller in a yacht of moderate tonnage. Major de 
Villamil has applied to us to propound a theory of the 
propeller. We regret that we are wholly unable to com- 
ply with his request, simply because we have no theory. 

ut it may not be out of place to state here the general 
conclusions concerning screw propellers at which we 
arrived years ago; and which growing experience with 
steam vessels, papers read hefore societies, and books, 
has only tended to strengthen and confirm. The truth 
seems to be that noone knows minutely and accurately how 
a propeller operates, or what effect it produces on the 
water in which it revolves; and this ignorance is the 
natural consequence of the fact that no one has ever yet 
seen a propeller at work save in a very imperfect way. 
No one has ever been lowered over the stern of a ship 
in a diving dress, and being suspended either in front of or 
behind a screw, has watched from that post of vantage 
what it was doing with the water in which it revolved. 
The nearest approach to observation of this kind has been 
made from a boat towed astern of a steamer; and we 
can say from personal experience that what is to be 
learned in this way is not worth the risk incurred. It 
amounts, in short, to nothing. Experiments made in 
glass tanks are of very little value, because the screw does 
not move through the water, and this profoundly modi- 
fies the phenomena. In a few cases where the screw 
has been attached to a floating model, as, for example, 
in experiments carried out by the late Robert Griffiths, 
it is very difficult to see much with certainty. Theresult 
of the existing ignorance is that the designing of screw 
propellers by engineers is not a work of calculation but of 
experiment and precedent. No better example of this 
can we find than that supplied by the case of the great 
Atlantic liners. The rule has been to fit these ships 
with screws believed to be too big, and then to reduce 
them considerably until the right result was obtained. 
Mr. Yarrow arrived at the proportions he now uses by a 
tedious and costly process of trial and error. If we 
go into the works of any large establishment where 
screws are made, such, for example, as those of Messrs. 
Vickers, in Sheffield, or of the Manganese Bronze 
Company on the Thames, we find as many patterns as 
the rom has clients, and no two alike—the superintending 
engineers of the steamship companies holding each his 
own views and embodying them in practice, and none of 
these gentlemen is in a position to prove that the pro- 
pellers of his brother superintendents are worse or more 
inefficient than his own. 

It is but natural that professors and mathematicians 
who believe that there are immutable natural laws with 
which they are well acquainted should regard this rule- 
of-thumb system as disgraceful, and should suggest 
various methods of arriving with certainty at results. 
But itis not too much to say that up to the present they 
have completely failed to supply anything which can 
take the place of the teaching of experience. The proper 
proportions for a propeller cannot be elaborated out of 
the internal consciousness of a mathematician; and there 
is unfortunately little or no agreement among mathe. 
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maticians as to what constitutes a good propeller and 
what does not. So long as ignorance prevails concerning 
the effect of a screw on the water this must be the case. 
Let us take, for example, Professor FitzGerald’s assump- 
tion that the propeller causes the rotation of a column 
of water. This has been stoutly denied by some of our 
correspondents ; others admit it. For ourselves we can 
only say that an attentive examination of the wake over 
the taffrail of steam vessels of all sizes, from the City 
of Rome down to a steam launch, has failed to show us 
that any rotation takes place unless the vessel is moored, 
or is towing under such conditions that the slip is 
enormous. But we hasten to add that we do not mean to 
maintain that rotation does not take place; only if it does 
we have not seen it. On onecccasion we were towed in 
a very light skiff behind a steam launch running in 
water so clear that the little propeller could be plainly 
seen doing its work. The only possible conclusion which 
we could arrive at was that the screw might as well have 
been working in a solid. There was no evidence that any 
current was driven astern, or that any rotation took 
place. But we are far from saying that there was none. 
We could not see anything of the kind. To us it appears 
to be a pure theory that water is driven astern, or that 
the screw twists a rope of water. The theory is, how- 
ever, quite natural and inherently probable. But the 
fact that it is a theory quite incapable of proof leaves an 
open door for all kinds of speculation. Some persons 
hold that the work of a propeller is almost entirely centri- 
fugal; others that there is next to no centrifugal action. 
Unfortunately, anyone can hold any views he pleases, 
and it is impossible to prove that he is wrong. Not long 
since we had a propeller submitted to us. The inventor 
has, we understand, obtained some very remarkable 
results with this fitted to torpedoes, and he assured us 
that in experiments he had specially carried out with a 
small steam vessel, a high speed was attained without 
any thrust being manifested by the propeller, which, as 
we understood him, simply piled up water under the 
vessel’s stern, and so caused her continuously to slip 
downhill, as it were. A propeller now being tried with, 
we understand, excellent results, on one of the London 
and North-Western Company’s boats, has the centres 
cut out of the blades, so that the screw, looked at from 
behind, closely resembles the figure 8. It was once said 
by a very eminent locomotive builder, now dead some 
years, that “‘ anything will do for a locomotive,” and it 
seems that anything will do for a propeller. 

While it is impossible to obtain one class of informa- 
tion concerning the performance of propellers, it is quite 
possible to obtain another class, but no one ever does 
obtain it. It would be comparatively easy, for example, 
to fit the thrust-block on a ship with a dynamometer 
which should measure the forward effort of the screw, 
and in this way we would be able to arrive at least at 
the form of screw which gave maximum thrust. At the 
risk of contradicting Professor FitzGerald, we must say 
that we hold that that propeller is the best that gives the 
greatest thrust for the smallest horse-power. We see 
it constantly stated that the maximum efficiency of a 
propeller does not exceed about 56 per cent. Thus, for 
example, Froude gives, the power expended being taken 
as unity, ship’s net resistance -426, augmentation of ship’s 
resistance caused by screw °170, water friction of screw 
*043, friction of engine °143, friction of load +148, loss by 
air pump and feed 075; so that the actual efficiency 
very little exceeds 42 percent. But in point of fact, such 
a statement as this possesses no real value. It is not 
derived from direct experiment with a dynamometer on 
the thrust block; it is based on the totally erroneous 
notion that the resistance of a ship augments only 
as the square of her speed, and that the friction of an 
engine is doubled by making it do work. The few ex- 
periments which have been made with the dynamometer 
all show that the efficiency of the propeller is in well-made 
vessels much greater than 42 per cent. The classical experi- 
ments made with the Rattler gave a percentage efficiency 
rising to as much as 84 per cent. in some cases. In other 
experiments it reached 77 per cent. These figures were 
got, not by calculation on assumed resistances, but by 
multiplying the actual thrust on the shaft dynamometer 
—amounting to about 8000lb.—by the speed of the ship 
through the water in feet per minute, and dividing by 
33,000 to get the horse-power, and comparing this with 
the indicated power of the engines. But it is a note- 
worthy fact that the efficiency of the screw varied 
continually with the conditions under which the vessel 
was running. Thus, steaming against a strong head- 
wind, the efficiency fell to 42 per cent.; and this experi- 
ment deserves particular notice, because it has a most 
important bearing, continually overlooked, on the question 
of efficiency. The thrust was rather greater when the 
percentage was 42, than when it was 84. The efficiency 
of the ship and the propeller are inextricably mixed 
up. Let us suppose that a screw propeller of 
given dimensions, and driven at a given speed, is 
placed in a ship of such lines and displacement that 
she can steam at fifteen knots with a given horse-power, 
the efficiency of the propeller, expressed in terms of thrust 
and speed, will be then, say, 70 per cent. Let now the 
engines and propeller be transferred to a much larger 
ship which can only be propelled at twelve knots, the 
thrust and power may easily remain nearly the same, but 
the efficiency of the propeller will now be only 56 per 
cent. Itis clear that this method of estimating efficiency 
is not fair to the propeller; yet it is impossible to get at 
any other, save one, which consists in taking an assumed 
speed for the thrust, namely, that of the propeller working 
without slip, instead of that of the ship. 

Finally, we may say that we are sorry we are unable to 
satisfy Major de Villamil’s somewhat pathetic appeal. 
We cannot ourselves supply him with a theory of the 
screw propeller, and we do not believe that one which is 
satisfactory exists. Of this much, however, we can 
assure him. Those who have most to do practically 
with propellers, that is to say, the men who design them, 
or make them, or use them, are just those who have no 





theories about them. They rely wholly on precedent 
for their practice, knowing that the moment they leave 
it they go astray. Such and such a propeller has 
answered very well in one ship; it will do equally well 
in another ship nearly similar. The theories are all 
prepared by men who have little or no practical ex- 
perience. To this there are, however, as to all rules, 
notable exceptions. It would not be justifiable to give 
names, but we may say that a tolerably extended ex- 
perience has failed to convince us that practical men 
with theories have achieved any results better than 
those got by the rule-of-thumb men. If there is an in- 
stance to the contrary, we hope some one will direct the 
attention of our readers to the fact. 


THE EDUCATION OF AN ENGINEER. 


In our impression for June 19th we called attention 
to a paper by Professor Hele Shaw on the education of 
an engineer, read before the Liverpool Engineering 
Society. We have since received a copy of the discus- 
sion, which occupied the whole evening of the 18th of 
March. The discussion was not adequate to the paper 
which elicited it. Discussions seldom or never equal the 
papers which they follow, in interest or value. This 
particular discussion was remarkable principally for the 
diversity of opinion expressed as to the best method .of 
teaching a young man his profession. Thus, for example, 
Mr. Henry West held that the half-time system—six 
months spent in the shops and six months in college, 
turn about—was the worst possible method of teaching ; 
while Mr. Higginson stated that according to his expe- 
perience it was the best possible system. Most of the 
speakers, however, manifested a due appreciation of the 
value of practical training as compared with “book 
learning,” and on the whole approved of Professor Hele 
Shaw’s views. The paramount defect of the whole dis- 
cussion was, however, its exceeding vagueness. That is 
the defect of all discussions on the subject; and we write 
now in the hope that those who think, and speak, and 
write on the education of an engineer may be brought 
to see how this want of crystallisation of thought does 
harm and raises false issues, and that, thus seeing, they 
may mend their ways, and contribute something in the 
way of reasons, or advice, or information which shall be 
of value. 

Let us then suppose that a young man of, say, seventeen 
is to be made a mechanical engineer, and that it is known 
that his principal work will consist in constructing steam 
engines and boilers. The engines will be of various kinds; 
the boilers of no single type. Itis further to be supposed 
that he will work steadily up until he becomes a manager, 
and even ultimately a partner. Whatis the best training 
for a young man under these circumstances? We think 
we may say without fear of contradiction that what will 
best suit him will not necessarily best suit a young 
man whose life will probably be spent in designing and 
making iron bridges and roofs. Nor is it likely that his 
training should be identical with that of a man intending 
to undertake the construction of cotton machinery or of 
agricultural implements. In order to avoid being vague, 
we shall confine ourselves wholly to the consideration of 
the case presented by the young man who has to make 
and sell steam engines and boilers. We shall be told by 
some people at once that it will be of the greatest possible 
service to this young man to learn all about thermody- 
namics and dynamics generally. He must also gain a 
good knowledge of mathematics ; and if he combines with 
this a little sound chemistry so much the better. There 
are many other things which are roughly classed under 
the head of “‘ science ” which he ought to learn. Now it 
is very easy to say all these things will be of use. 
But no one ever stops to answer the question of 
what use? It may startle and even shock some 
good people if we say that in nine cases out 
of ten a knowledge of thermodynamics is of no use 
whatever to the maker of steam engines; and that he 
has absolutely no use for any mathematical knowledge 
which goes outside the rules of arithmetic; and the 
reason is that steam engines and boilers are not the 
result of mathematical investigations, but simply of 
precedent. What, for example, is the use of teaching a 
young man how to calculate the proper diameter for a 
crank shaft, when proper diameters never are calculated, 
and if they were the result would certainly be wrong ? 
This may sound heretical, but our readers who are 
really steam engine makers know that it is true. When 
a young man goes into the drawing-office from the shops 
he will find that all the proportions of the parts of the 
engines and boilers made by the firm are ready cut and 
dried for him. The prominent idea of some makers is to 
put in the smallest crank shaft that can be got tostand. On 
the other hand, in certain districts a steam engine cannot 
find a purchaser unless it is of the most massive proportions ; 
no book or college can help our young man here. But, 
whatever the nature of the demand, no one ever dreams 
of calculating the diameter of a crank shaft. A certain 
diameter cylinder and a certain crank shaft go together ; 
they have given good results hitherto, why depart from 
them? If any of our readers will turn to Bourne on 
“The Steam Engine” they will find elaborate tables of 
dimensions of parts. These are the results of extended 
practice. The figures represent the best work of the 
time when they were compiled. Much the same kind of 
thing exists at this day in every drawing-office. Sizes 
are either recorded in tables and hung on the walls; 
or they are to be found on drawings of engines which 
have already given satisfaction. In designing boilers, 
again, there are certain cut-and-dry rules from which 
no one with a reputation thinks of departing. If 
our readers will take the trouble to compare 
dimensions of crank shafts, for instance, in large 
marine engines, they will find a wonderful sameness. 
The exceptions are to be met with in the Navy, 
where crank shafts and other parts are made lighter, 
with very doubtful advantage, than in the mercantile 
marine. As to a knowledge of thermodynamics helping 
anyone to improve the steam engine; all available 








evidence goes to demonstrate the direct contrary; and 
that all the best work has been done by men who knew 
little and cared less for thermodynamics. For our sup- 
posititious young man mathematical training is of no 
direct value whatever. It may, however, prove of great 
indirect value by teaching him how to reason and draw con- 
clusions. But logic would probably answer better. The 
proper training for our young man is that which teaches 
him to keep his eyes open; to see what is and what is 
not successful, either in his own practice or that of other 
people; and to endeavour in all cases to find out why any 
method of construction which seems novel has been 
adopted. There is nothing like an anecdote for enforcing 
a lesson. A young engineer trained in college saw a 
certain compound horizontal engine, and this engine 
pained him because the crank shaft was much too thick ; 
and there was besides a third bearing—a short one it is 
true, but still a bearing—squeezed in between the cranks. 
He felt within himself that this was waste of material, 
and he calculated the strength of the crank shaft 
by the most approved formule, and he saw that it was 
ridiculously too strong. The engine was in an exhibition, 
and unable to bear the mental strain, he got hold of 
someone who represented the maker; one who fortunately 
knew what he was talking about, and to him the troubled 
youth poured out his soul, and asked why the crank shaft 
was so strong, and why there was a third bearing. He 
was told that the shaft would not run cool otherwise, 
and, wanting to know why, he was further informed that 
the shaft would “ whip” unless it was very stiff; that the 
third bearing was introduced to gain still more stiffness, 
and that if the shaft whipped experience proved that it would 
run hot. That young man went away much wiser. He 
had learned that there were things about steam engines 
not stated in books, and we have no doubt that he 0 
his eyes open in future, and learned much that he would 
otherwise have missed. 

In one word, then, the best training for a young 
engineer intending to make steam engines and boilers is 
that which consists in studying the best examples that 
he can find of steam engines and boilers, and bringing to 
his assistance, in assimilating what he sees, the practical 
knowledge which he acquires in the shops. Thus, for 
example, he sees on an engine a certain form of valve 
geur. If he is wise he will take thought not only for the 
mode of action of the gear, but for the way in which it 
was made. We are not now talking of patented inven- 
tions, but of familiar details. He has, for example, to 
wait at a railway station, and possibly half a-dozen 
different engines stop at the platform; no two will have 
the links made or carried in the same way. The 
chances are that if he keeps his eyes open he will get a 
hint which will enable him to cheapen and improve the 
valve gear he is fitting on to a certain small winding 
engine now in his own shop, and so on. Nothing is more 
valuable to the engineer than a power of observation, and 
this should be backed up by the ability to make freehand 
sketches with accuracy and despatch. That is an art 
which is hardly ever taught as it should be. 

It may perhaps be urged that we are advocating simple 
robbery of ideas, but we do nothing of the kind. The 
man who is unable to do anything but steal ideas, will 
soon find that servile imitation means bankruptcy. 
Every engineer, every professional man, every artist 
depends for the production of good work on the 
labour not only of his predecessors but of his contem- 
poraries. The man who, shutting his eyes to all that 
goes on around him, resolved to elaborate a steam engine 
out of books and his own brains would produce nothing 
worth having. The true education of the engineer who 
makes steam engines and boilers, lies not in acquiring a 
knowledge of mathematics or thermo-dynamics, but in 
seeing how steam engines and boilers have been made 
and how they are made now, and learning why they are 
made in any particular way. If his powers of observa- 
tion are backed up by that intuitive sense of mechanical 
fitness which has been termed mechanical instinct, 
then he will be on the road to success. 

Where there is time available, considerable benefit can, 
as we have often said, be derived from a college course, 
but this applies far more to the youth who is absolutely 
ignorant of all that concerns mechanical engineering, 
than to the youth who at least knows that a locomotive 
has not “got a lot of wheels and things” inside the 
boiler; nor does what we have said apply to other 
branches of engineering. A civil engineer, for example, 
has to resort daily to mathematics in doing his work, and 
a great deal of civil engineering can be learned better at 
college than anywhere else. The bridge builder, 
ignorant of mathematics, and lacking knowledge of 
graphic statics, will be continually at aloss. The non- 
mathematical shipbuilder is a monstrosity. Herein lies, 
indeed, one of the great obstacles to success in college 
training. The course which suits one set of students is use- 
less for another set. It becomes, in a word, impossible to 
lay down any hard-and-fast rule. It may be taken as cer- 
tain, however, that much useless knowledge is in all cases 
forced upon the student ; and this does not represent the 
whole mischief, because the acquisition of this brain 
lumber not only shuts out that which is really good, but 
tends to produce a habit of thought which is radically 
bad. If the student once acquires the custom of resort- 
ing to books for everything, he will destroy his powers of 
observation. He will literally give up the substance for 
the shadow. 

Finally, we would suggest to our readers, and to pro- 
fessors particularly, that they should formulate their 
views on any particular branch of instruction, and show 
in what way that particular branch will be of service to 
a young man. We would suggest, for instance, as a 
thesis, ‘‘The way in which a mastery of Clausius on 
Heat will enable an engineer to improve the steam 
engine.” But other examples may be taken, as, for 
instance, “The effect which Cotterill’s treatise on the 
steam engine has had on the development and manage- 








ment of engines in the Navy.” A discussion based on 
information of this kind, properly carried out, could 
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hardly fail to do good by bringing facts before the world, 
instead of vague expressions of opinion. 





THE CLYDE WAGES DISPUTE. 


Tue ironworkers’ strike at present in progress on the Clyde 
presents some unique features. It wascommenced to oppose 
reduction of wages notified by the employers, but speedily 
changed into a strike against the action of the executive of 
the Boilermakers’ and Iron Shipbuilders’ Association in 
accepting, on behaif of the men, a modified proposal of the 
masters. The facts generally are as follows:—A reduction 
of 74 per cent., intimated some time previously, shvuld, 
according to the terms of the notice, have come into force on 
the 1st of June, but on the representations of the Association 
executive the masters agreed to accept a 5 per cent. reduction 
on the ironworkers’ wages. A large number of the men, 
however, considered any reduction whatever uncalled for in 
the existing state of the shipbuilding and allied trades, and 
on the 22nd of June the Clyde district committee of the Asso- 
ciation, acting on their own responsibility, had a conference 
with the employers. The deputation gave the employers to 
understand that the men were determined to resist any 
reduction. The employers, on the other hand, emphatically 
declared that if the men went out on strike, their compromise 
of 5 per cent. reduction would be withdrawn, and that they 
ccntemplated asking a larger reduction before the men would 
be allowed to resume work. 'wo days afterwards the district 
committee, without making any reference to the abortive 
meeting, addressed a long communication to the central 
executive at Newcastle, stating at length their reasons for 
resisting any reduction. The mainarguments advanced against 
a reduction were, that the state of trade did not warrant it, 
and that a number of the employers had not asked it. To 
this the central executive replied, by telegram, that they 
could not alter their resolution on the wages question, but 
were prepared to send three delegates to meet the Clyde 
employers, along with the local deputation, if a meeting could 
be arranged. The result of this was that towards the end of 
the month, Mr. Knight, and two other officials from New- 
castle, and the local committee had a conference with the 
committee of the employers’ association, which ended 
in an agreement on the part of the masters to with- 
draw the notice of reduction for a month, and _ to 
limit its application to the shipyards only, the boiler-shop 
rates remaining as before. These proposals were laid before 
the central executive on the 30th of June, and after careful 
consideration accepted on behalf of the men. Intimations 
to this effect were duly posted, with a note pointing out the 
futility of i bom a bolster up wages on the Clyde, when in 
almost all other parts of the kingdom the industry was the 
reverse of prosperous. In direct opposition to this notice the 
Clyde committee decided upon a strike, and by the 2nd of 
July some 6000 men and apprentices were idle. Reverting to 
the allegations of the strikers as to the state of trade on the 
river, it is quite true that a large amount of work is going 
on at Greenock and Port Glasgow; but their statement 
that the work generally on hand greatly exceeds the 
amount on hand twelve months ago, is amply disproved 
by the recently published Lloyd’s returns. These show 
that the tonnage under construction on the Clyde has 
shrunk from 217,000 tons to 193,000 tons during the 
last twelve months, and moreover that an unusually large 
proportion of the work in hand consists of sailing vessels, 
which require nothing like the amount of labour needed for 
equal steam tonnage. It is also true that the reduction has 
not been asked by all the employers ; but it is easy to under- 
stand that some of the master shipbuilders may be so 
situated in the matter of completion contracts as to render 
united action almost impossible. Taking all the circum- 
stances into consideration, it is only too evident that the 
Clyde committee have acted in an exceedingly blameworthy 
manner in setting at defiance the authority of the central 
executive, which is in a much better position to judge accu- 
rately of trade prospects in general than a local committee. 
Since the commencement of the strike, a considerable num- 
ber of the workers have shown their doubts as to its wisdom 
by gradually returning to their employment; and it is to be 
hoped, in the interests of all concerned, that after the ter- 
mination of the Fair holidays, which have now commenced, 
the majority of the strikers will have the good sense to accept 
the terms which their own accredited advisers have declared 
to be inevitable. 


SHIPBUILDING IN THE NORTH-EAST. 


THERE are now in course of construction between Blyth 
and Whitby about 180 vessels—a number which is larger 
than that of a year ago, when the general prospect of the 
shipping trade was much brighter than it nowis. Included 
in the 180 there are a few vessels that can scarcely be said to 
be mercantile ships; there are four ships of war; there are 
two or three passenger liners, and there are some very large 
steamships for special trades. But one thing is remarkable 
when allowance is made for all these—there is a very large 
number of cargo-carrying vessels in course of construction, 
and that of large size. At West Hartlepool and on the Tees, 
there are over 60 steamers being built, and they average some 
2000 tons each, whilst there are also a fair number of vessels 
“ preparing” to be built. This activity in the face of the 
dulness and the low range of freights is very remarkable. 
Probably, it may be considered in some degree to be due to 
the low price at which steel steamers are now being built 
and contracted for. Itis in periods such as the present, 
that many of the great companies recruit their fleets, because 
they can do it cheaply, and because it often happens that the 
vessels so built in times of low prices are ready to be put to 
work in times when freights may have recovered, and when 
it is quite possible that the cost of working may be less. At 
present the price of coal seems to be going down slightly, 
and any fall would be of the utmost benefit to the steamship 
owner, for one of the items which tell most largely on the 
cost of working is that of fuel. Probably it may be found 
that though there is so large a number of vessels in course of 
construction in the north-east ports, the rate of building is 
not so rapid as it was a year or so ago, and it is probable that 
with the experience of the Clyde at present in view, there 
may be some stoppages in the yards Eatees the year is over. 
But ‘ooking to the time of the year at which we have arrived 
and to the large number of vessels building and to build, 
there seems the likelihood that there will be fairly full work 
at the north-eastern yards for months to come, though it may 
be rather unequally distributed; and as nearly all the vessels 
building are ee there is thus indicated very full 
work for the engine-builders in the construction of the 
engines for the new ships, and in the building also of those 


bespeak an unexpectedly favourable position and prospect for 
the shipbuilders of the north-east, though how a freight 
market that is very low will take up the large tonnage build- 
ing remains to be seen in the future. 


HEROISM IN THE MINE. 


THE story of the disaster in the Rotherham Main Colliery 
deserves to be remembered; not for the magnitude of the 
calamity, for, as pit accidents go, four lives lost form a com- 
paratively small death roll. The record is one of heroism 
which has rarely been excelled. Eight men were engaged 
bricking the sides of a new shaft. The edge of the platform 
on which they were standing suddenly “ tilted.” Five of the 
pe siates dropped into deep water. A sixth, with both legs 
roken, clung to a stay 4ft. above the pool. A seventh, named 
Drabble, had been caught by a hook as he fell. The hook 
ierced the calf of his leg, and fixed itself in the heel of his 
oot. In that awful position, and enduring unspeakable pain, 
hehung head downwards. The foreman sinker, Ambrose Clark, 
lowered himself with a lighted candle, heedless of the danger 
to which he was descending. He reached Drabble, who was 
suspended by his boot. Drabble, regarding the others as in 
greater peril, said he could hang on a bit longer, and urged 
Clark to save his mates. Clark did so, bringing up the 
man with the broken legs and one of the others. 
The four remaining had perished. Drabble ere this 
was overcome by his suffering. He called out that 
he must fall. The brave rescuer encouraged him to 
hold on until he had the two in the “hoppit.” Drabble 
summoned up all his fortitude, and Clark at last extricated 
the gallant and unselfish pit-sinker, who fortunately lives 
to tell the tale. This is a splendid example of humble 
heroism. The annals of the coalfield can show no braver 
deed than the poor pit-sinker suspended by his boot in the 
darksome shaft, yet urging his deliverer to help his com- 
panions first. It is worthy to rank with that terrible 
incident at Swaithe Main, when the terrified miners rushed 
to the pit bottom to find the cage several feet above their 
heads. They were climbing up to it, when a collier, who 
had carried a lad along way to safety, came up. A voice 
called out, “The boy first!” and instantly those men, 
although they knew an instant’s delay might mean death, 
fell back and let the lad be lifted into the cage. 
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Eacu week brings out apparently a new treatise on 

Dynamics, and their raison d'étre is often not very clear. 

It appears that every instructor in Mechanics collects the 

materials for a treatise in the course of his work; as we 

are told that every man and woman could write one novel 
out of their own experience of life. 

Mr. Culverwell’s treatise appears to have grown out of 
a series of elementary lectures. He is eloquent in his 
method of humble illustrations of important theorems, 
and many of these illustrations are worth lifting by his 
rivals, while his historical notes are of great interest. 
The treatment is, however, very academic, and it cannot 
be said that an engineer would derive much profit from 
the perusal; although we can recommend the work to 
the physical student of minute phenomena. On the con- 
trary, the engineer would find his brain beginning to reel 
at p. 5, where he is told that a pound weight is not 
always a pound weight, and that a pound force may be 
taken as the weight of a pound weight at Greenwich; 
also that 200 lb. weight at the equator would only weigh 
199 Ib. if taken to the pole—or vice versd, when the engi- 
neer knows that 200]b. would weigh 200]b. standard 
avoirdupois everywhere, if weighed in a balance. 

Mr. Culverwell is unconsciously very severe on Sir W. 
Hamilton when he says, p. 121, that ‘to speak of the 
weight of the Sun as so many pounds is absurd.” He 
will find this usage and the weight of the Earth men- 
tioned at the outset of Hamilton’s ‘Lectures on 
Quarternions.” The chief idea running through every 
page of Mr. Culverwell’s ‘ Mechanics” is to insist that 
weight must always be translated to mean pesantur, and 
never poids. We fear Mr. Culverwell, like so many of his 
fellow-authors, has set himself a hopeless task in trying 
to convert the unilluminated vulgar to this restricted 
usage of the word weight. 

The arrangement of the book reverts to the old fashion 
of beginning with the theorems of Statics; but the prin- 
ciple of Work is wisely introduced at an early stage, as 


to search for Perpetnal Motion. 


the individual particles. 


always shows us the same face. 


Leagues under the Sea.” 


disagreement and denial. 


the prevailing school of examiners. 





for replacement. The facts stated from official returns 


a check on the natural impulse of the Original Genius 


D’Alembert’s principle for Rotations is here made 
more rigorous by examining more closely the rotation of 
This detail is usually not made 
very clear; and, from a heterodox way of estimating 
rotation, we have the Perigal school of astronomers, who 
maintain that the Moon does not rotate because she 


Mr. Culverwell takes some of his illustrations from 
Jules Verne’s novels, an excellent plan, as in our opinion 
these romances are very stimulating to the scientific 
imagination ; and it is instructive to calculate the com- 
paratively slight assumptions requisite for such marvels 
as “‘ Shooting the Moon,” or travelling ‘Ten Thousand 


Any fault can be pardoned in a book except that of 
dulness, and Mr. Culverwell’s ‘“‘ Mechanics ” is certainly 
lively and interesting, even when most provocative of 


Dr. Burton's “‘ Dynamics” strikes us as a respectable 
treatise, written down to the level of the meanest capa- 
city of candidates for University and Civil Service exami- 
nations, and he has carefully studied the prejudices of 
On p. 84 a curious 
academic illustration of the qualitative effect of mass is 


vis inertia; but we do not find sufficient importance 
given to the definition of the real standards to which the 
ultimate appeal must be made; either our standard 
Exchequer Pound Weight Avoirdupois, or the French 
Metric Poids de Kilogramme des Archives. 

The engineer or engineering student will find nothing 
to help him in this treatise in his work, though it per- 
forms well enough its humble function of preparing a 
candidate for a set examination. 

The equation w = mg meets the eye at every step, 
and is exalted into the importance of a fundamental 
principle, whereas it arose originally as a mere printer's 


abbreviation of printing m for” in dynamical formulas 


when the gravitation unit of force is employed. 

The abbreviation is unnecessary when we change to abso- 
lute units, and we have P = wf (not m/f) if P poundals (or 
dynes) acting as w lb. (or grammes) produces accelera- 
tion f celues (or spouds) ; but if P is reckoned in the old- 
fashioned gravitation unit, the force of a pound (or 
gramme) universally employed by engineers, then 


P="f; 
g 


and it was to avoid writing and printing “ that it was 


replaced by m, and a line was thus saved, but at the cost 
of introducing intolerable confusion. 
We shall never secure clearness until the letter m and 
the equation w = mg are tabooed in Dynamics. 
Dr. Burton gives an interesting chapter on Rotation, 
but is obliged to cut it short, as the moment of inertia of 
a body can rarely be found except by integration, and he 
does not permit himself the use of the methods of the 
Calculus, in obedience to the prudery of our academic 
Mrs. Grundy’s. 
It is humiliating to find how superior to our own the 
American scientific treatises are becoming. The Text 
Book of Mechanics, of Prof. Wright, is one which every 
engineer could study with profit and advantage, although 
professedly only treating the elements of the subjects ; 
and we cannot think of any similar treatise published 
over here, and covering the same ground, which could 
compete with it. In striking contrast with our own 
books, the diagrams are very neat and interesting, being 
drawn from objects in real life. 
Professor Wright does not scruple to use the 
sacred symbols of the Calculus, and théreby saves 
the long and tedious artificial proofs common in 
our treatises, in consequence of British academic 
prudery. No young engineer now-a-days need be 
afraid of d y / da and | yd x; but we shall never be 
on a par with French and American students, until 
these symbols, the little d and long J, are introduced into 
our treatises on Algebra. 
Professor Wright’s treatment of the fundamental ideas 
of weight and force is in striking contrast with that of 
Mr. Culverwell and Dr. Burton, and, in our opinion, far 
sounder and more practical when we come to real engi- 
neering requirements. He cuts the knot by pointing out 
that weight is used originally as meaning the quantity 
measured out by weighing in the balance (poids), and 
secondarily as the force of attraction of the earth on this 
weight (pesantur); the French have thus two words to 
distinguish the two senses of our single word weight ; 
this poverty of the English language is a source of great 
confusion and inconvenience. 
We have only one fault to find with the mathematical 
elegance of Professor Wright’s treatise, exemplified on 
p. 57, where he writes the expression for R, the 
resultant of two components F, and Fy, acting at an 
angle @, in the form 

R?= F,?+ F.?2+ 2 F, F, cos 6, 
whereas the proper order 1s 

R?= F,?+ 2F, F, cos 6+ F,?. 

Mr. Culverwell and Dr. Burton might note this also. 
The criticism may at first sight appear pedantic; but 
there is much behind, involved in the principle illustrated 
in this simple case. 

In the discussion of the simple mechanical powers and 
machines Professor Wright considers the effect of friction 
in causing overhauling, and thereby makes his mathe- 
matical treatment of immediate use to the practical 
man, who would seldom dare use a machine of perfect 
efficiency—even if such a miracle was procurable. 








LEEDS ASSOCIATION OF ENGINEERS.—The members of the Leeds 
Association of Engineers had the first of a series of summer half- 
day excursions on Saturday, to places of interest in the district. 
Through the kindness of the Mayor—Mr. Alf. Cooke, chairman 
of the Waterworks Committee—they visited the pumping-station 
at Arthington and the compensation reservoir at Lindley Wood. 
The party numbered about twenty. At the pumping-station they 
were received by Mr. Fred. H. Watmough, the resident engineer, 
who conducted the visitors round the works. The. Cornish 

umping engine, erected by the late firm of Messrs. Joseph 
Whitham and Son, Perseverance Ironworks, Kirkstall-road, 8, 
in 1865, was first examined. This has a steam cylinder, 90in. in 
diameter, with 11ft. stroke, working with a steam pressure of 
45 lb. per square inch, and making nine strokes per minute. The 
plunger—also 11ft. stroke—is 30in. diameter, and raises 365 gallons 
of water per stroke, against a head of about 250ft., giving a pressure 
in the mains of about 1101b. per square inch. © visitors were 
fortunatein finding the engine at work, as it only runs for a few days 
at atime, to charge the reservoirs at Headingley. The weight-box 
on the plunger side is weighted to fifty tons, and the beams, which 
are 7ft. 6in. deep in the centre, weigh 42 tons. The batteries 
of boilers were next examined. Those for the rotary engines are 
fed by Proctor’s mechanical stokers. The latter engines are twin, 
high and low-pressure cylinders, 42in. diameter, and about 8ii. 
stroke. The plunger is 24in. diameter, stroke 4ft. These 
engines were also constructed by Messrs. J. Whitham and Son. 
The torpedo testing station of Messrs. Greenwood and Batley, 
situate at the Leeds end of the reservoir, was also examined, Mr. 
Tempest describing the various apparatus, which consists of a 
torpedo gun for firing the torpedoes from above the water-level— 
usually 16ft. above—compressed air being used for firing ; torpedo 
cages for discharging torpedoes below the surface of the water ; 
the hydraulic gear for hoisting and lowering the torpedo cages and 
torpedo gun, stage, &c. The party afterwards dined at Otley, at 
the Royal White orse Hotel, and passed votes of thanks to those 








given, which is really only an experiment on Kepler's 


who had contributed to the day’s enjoyment, 
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ROYAL NAVAL EXHIBITION. 
No. X. 

On page 501 of our issue of June 26th we illustrated the 
arc lamp which is used for lighting the Eddystone Light- 
house at the Royal Naval Exhibition, and we are now 
able to give some details of its construction. One lamp 
only is used, but a spare one has been provided in case 
of accident. The lamps are designed to work with an 
alternating current of 500 ampéres at a potential of sixty 
volts, and this current is supplied, as we stated previously, 
from a Siemens machine type W. 20. The height of the 
lamp to the top of the upper carbon holder is about 5ft. 
It rests upon two gun-metal rails, which form the contact 





bars for one pole, and also upon a fiat spring placed 





Fig. 1—SIX CIRCUIT NAVAL SWITCHBOARD 


between the rails, which acts as the contact for the other | 
pole. The method of placing the lamp upon its support 
is very similar to that in use in projectors. 

The lamp mechanism is driven by the weight of the 
top carbon-holder and of the rod carrying it. To the lower 
end of the rod is fixed a steel tape, which passes round a 
drum, to which the other end is attached. Upon the | 
same spindle which carries the drum is fixed a second | 

imilar drum, round which another steel tape is wound, and | 
the end of the tape is attached to the lower carbon.- | 
holder. As the upper carbon-holder descends, the tape 
is wound on to one drum, and is unwound from the other | 
—the carbons are thus caused to approach each other. | 
The drums are of equal diameter, so that the two carbons 
approach each other at the same speed, and from the fact | 
that an alternating current is used, the position of the | 
are is kept constantly at the focus of the lens. The | 
tapes pass over pulleys which are placed between the 
ends of the carbon-holders and the drums. These pulleys 





Fig. 2 


are carried upon the ends of levers, which can be moved | 
by hand screw-gear, so that each carbon can be adjusted | 
independently of the other. Upon the spindle which | 
carries the two drums referred to above there is fixed a | 
toothed-wheel, which gears with a train of wheels, and 
an escapement wheel, which is prevented from revolving 
by a detent. The detent is worked by a solenoid con- 
nected as a shunt across the terminals of the lamp. As 
the length of the arc increases, its resistance rises and more 
current flows round the coils of the solenoid, which attracts 
its core more strongly, and releases the detent of the es- 
capement, which thus allows the carbons to approach 
one another. The whole of the wheelwork and control- 
ling gear is contained within the lamp case, which is 
provided with removable glass slides. 

Returning to the Camperdown Gallery, we find at 
the stand of Mr. Ronald A. Scott exhibits of dynamos, 
projectors, and switch-boards for use in the Navy, 
all of which were made at the works, Acton Hiil, 
W. We illustrate the switch-board in Figs. 1 and 
2. The positive connections are all made upon one 
board, the negative connections upon another board. 
The particular arrangement illustrated is intended for 





three dynamos and six circuits. One pole of the dynamo 
is connected to the end of one of the three cross bars 
shown in Fig. 1, which is the positive switch-board, the 
other pole of the machine is connected to one of the 
terminals at the top of the negative board shown in Fig. 2. 
The switches are fixed upon enamelled slate bases, which 
are supported by massive gun-metal frames, and they are 
fixed so as to make an angle of about 30 deg. with the 
vertical. The circuit levers are numbered from one to 
six, as will be seen in Fig. 1; these are hinged below upon 
pins, and are held clear of the cross bars by means of 
springs when the circuit is open. At the top of the illus- 
tration will be seen six bell-crank levers pivotted upon 
brackets attached to the switch-board; each of these levers 
is provided with an ebonite handle, and is formed as a 
detent. The bell-crank is normally pressed 
upward by a spring, and the circuit to the 
dynamo is completed by pressing down one 
of the numbered levers until it is held b 
the detent, it then makes a butt contact wit 
the cross bar, and the injurious effect of the 
spark on breaking circuit is borne by a 
thin strip of copper fixed to the under side 
of the sliding piece upon the circuit lever. 
The sliding piece is provided with a spring, 
which causes a projection to enter a hole 
on the under side of the circuit lever. 
Each lever has three such holes to correspond 
with the three cross bars, so that it is very 
easy to connect any one of the six circuits 
to any cross bar as may be required, and 
in case of a break-down of one machine the 
lighting would only be interrupted for a few 
seconds. The whole of the work is very 
massive ; indeed it appears almost unneces- 
sarily strong. Objection might naturally be 
taken to the butt contact of the circuit 
levers instead of the more usual rubbing 
contact. But we were assured that with 
the quick break and copper strip to take the 
spark effect, that no trouble has been ex- 
perienced, and doubtless where the switches 
are kept as clean as is the case on the vessels 
of the Royal Navy it will be satisfactory. 

Fuses are inserted in both poles, and on 
the negative board the connections are made 
by taper plugs in order to allow of testing the 
leads; each plug has a small projecting 
pin at the ends, and this passes under a 
ci cular inc ined plane, cut on the under side of the bars, 
so that if the plug is inserted and a slight twist given to 
it, it is drawn into perfect contact with the holes. All 
these plugs are made to a standard size, so that any 
ve sel can supply another ship in case of need. The 
pa ticular board exhibited is for 400 ampéres. 

Fig. 3 represents one of Mr. Ronald A. Scott’s 24in. 





Fig. 3 —24in. PROJECTOR 

Admiralty pattern search-light projectors. It differs, of 
course, in outward appearance very little from similar 
apparatus by other makers, for the obvious reason that 
all are built to the Admiralty specifications. The firm 
have already supplied a large number of these apparatus 
to vessels in the Royal Navy, and they are exhibiting at 
work every evening a search-light apparatus of 27,000- 
candle power upon the top of the Grand Stand. The 
current is supplied from their stand in the Camperdown 
Gallery. 

The mirror is a section of a hollow sphere, and we 
understand that special re are taken to produce a 
perfect kind of glass, and it is claimed that a whiter 
beam of light is obtained by the use of these mirrors 
than with other types. The mirror is not held in spring 
clips in the method used by several other makers, but is 





fixed in a gun-metal frame with a steel back, and packed 
with a patent felt poe to prevent moisture from 
injuriously affecting the silvering. 

Two projectors are shown, one of which is fitted with a 
dispersion lens and the other with a plain glass front. 
The current used may be any quantity up to 100 ampéres. 
With the dispersion lens the beam of light can be spread 
to an angle of 16 deg. Both the leads are brought up the 
inside of one of the hollow arms. The are can 
focussed from outside. The current, as we previousl 
stated, is supplied by a dynamo made by the firm; this 
is known as the “Actwell” type, and is coupled direct 
to a meres vertical Windsor engine of 15-horse 
power, by Messrs. Davey, Paxman, and Co. The machine 
developes a current of 150 ampéres at 80 volts, when 
running at 280 revolutions per minute. The armature is 
drum-wound on a core of discs of wrought iron, No. 22 
gauge. The coils are positively driven by gun-metal 

ins, which are dovetailed into the core discs. An old 

olophote lens is exhibited at the stand, which it is of 
interest to compare with the lenses now in use. 

We are informed that the number of incandescent 
lamps in the Royal Naval Exhibition was wrongly stated on 
p. 502 of our issue of June 26th ult. as 2000; the actual 
number in use there is 6000, and the height of the poles 
used na the ure lamps is 60ft.—instead of 40ft., as there 
stated. 








WATER-PRESSURE PUMPING ENGINES, WHITE. 
HAVEN TOWN AND DISTRICT WATERWORKS. 


THe pumping engines illustrated on p. 48 are driven by 
water power from Ennerdale Lake, in the county of Cumber- 
land, from which the water supply of the town and district 
of Whitehaven is drawn. The level of the overflow weir at 
the lake is 369ft. above Ordnance datum, and this level 
suffices for the supply by gravitation of a population of about 
20,000. Buta further population of about 5000 inhabitants 
is located at a level of from 350ft. to 500ft. above Ordnance 
datum, hence pumping is necessary to supply the latter. 

The main service reservoir is at a level of 186ft. above 
Ordnance datum, and the supply from the lake, which is 
distant about eight miles inland, is delivered into the main 
service reservoir through two mains of llin. and 12in. 
diameter respectively at the rate of 1,000,000 gallons per 
twenty-four hours. The mains are laid over very uneven 
ground, with a hydraulic ient of about 12ft. per mile. 
The pumps are located within a few feet of the main service 
reservoir, and, by a suitable arrangement of sluice valves, the 
water in the mains can either be turned on to actuate and 
feed the pumps at a head of about 100ft., in which case the 
driving or exhaust water from the engine cylinders is again 
returned to the mains, and thence into the main service 
reservoir, or the water can be delivered direct into the 
reservoir without passing through the pumps. 

The pumps deliver through an 8in, diameter rising main 
2200 lineal yards in length into an auxiliary service reservoir 
at a level of 500ft. above Ordnance datum, or 314ft. above 
the level of the pumps, but as part of the driving water is 
conveyed direct to the pump cylinders at a head of 100ft., the 
net lift is only 214ft. 

The duty specified in the contract for the pumps was a 
minimum of 165,000 gallons per twenty-four hours for each 
engine. The average of performances during the four years 
that the pumps have been working is 172,250 gallons, or 4-7 
per cent. above the contract minimum performance, when 
working together—the driving water being the same as when 
working separately ; the work done by both pumps averages 
170,500 gallons per twenty-four hours. 

The engines are in duplicate, the motive power water 
branching to each engine cylinder at a head of 100ft. Part 
of the same water is conveyed by suitable pipes to the pump 
cylinders, and from thence it is forced to a height of 314ft. 
into an auxiliary reservoir. An air vessel is placed on the 
supply main before branching into the engines, and there is 
also a smaller air-vessel over each valve —s on engine 
cylinders. The water is admitted to and discharged from 
these cylinders by equilibrium piston valves, actuated by 
four-way cocks, which in turn are worked by tappet rods. 
The engine cylinders are 18in. diameter and 30in. stroke. 
The pumps are of the double-plunger description Qin. 
diameter, with double-beat gun-metal valves, discharging 
into arising main Sin. diameter, on which is placed another 
air vessel. These air vessels are automatically replenished 
with air by means of a small air-pump, the motor piston of 
which is alternately subjected to the inlet and outlet of the 
main pump cylinders, being connected to each pump bya 
small copper pipe, and by similar pipes to the air vessels. 

When at work the variation of the pressure gauge in the 
inlet supply does not exceed 5ft. of head of water, while that 
on the discharge side is — steady. The pumps were 
supplied and erected under contract at a cost of £460. No 
special attendance is required, as the pumps are perfectly 
automatic; and, as will be seen from the foregoing descrip- 
tion, the motive or driving water, after doing its work in the 
engine cylinders, flows at once into the main service reser- 
voir, from which nearly the whole of the lower lying area is 
— by gravitation, and hence the motive-power costs 
nothing. There remains only the cost of store and repairs, 
which amounted to £26 1s. 3d. for the first two years the pumps 
had been at work. The quantity of water pum uring 
that time, as shown by meter, was 102,597,000 gallons. The 
cost of pumping therefore is at the rate of ‘06 of a penny 
—about one quarter of a farthing—for every 1000 gallons 
raised to a vertical height of 314ft., exclusive of the cost of 
the pumps, which was defrayed out of current revenue. The 
work has been carried out in a most successful and satis- 
factory manner by the Glenfield Company, Kilmarnock, for 
the Trustees of the Town and Harbour of Whitehaven, in 
compliance with a specification prepared by their resident 
engineer, Mr. John S. Brodie, Assoc. M. Inst. C.E., 
M. Inst. M.E., who also supervised the work during its 
construction and erection. 








Tue death of Mr. Burgess, the American yacht 
designer, is annotnced. Yachtsmen speak of his death as the 
close of an era. Apparently there is no successor to the originator 
of the models of the Puritan, Mayflower, and Volunteer. If 
the British challenge should be renewed, the only resource for 
Americans will be the enlargement of the undefeated Gloriana, 
as Mr. Burgess’s conception of a keel boat capable of defeating the 
Volunteer was never worked out, 
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IMPACT WHEEL MOTOR 


MR, CHARLES L. HETT, BRIGG, ENGINEER. 





PELTON TYPE IMPACT WHEEL MOTOR. | 


THE engraving above illustrates a very compact water | 
motor of the Pelton or impact wheel type, constructed by | 
Mr. Hett of Brigg. The arrangement is so simple that the | 


engraving explains itself. 
boxed up in a cast iron case. 

The efficiency of motors of this kind is very great when | 
the proper conditions can be complied with. There must be 
& reasonably good pressure of water, and the speed of the 
vanes in feet per second shovld be 44/j, per second, h being 
the true hydraulic head. 


The whole wheel and jet are 








1851 EXHIBITION SCIENCE SCHOLARSHIPS. 


HER Majesty's Commissioners for the Exhibition of 1851, assisted 
by a committee of gentlemen experienced in scientific education, 
have made the following appointments to science scholarships for 
the year 1891. The scholars have been bond fide students of science 
for at least three years, and were nominated for the scholarshi 
by the authorities of their tive universities or colleges. e 
scholarships are of the value of £150 a year, and are tenable for 
two years—subject to a satisfactory report at the end of the first 
year—in any university at home or abroad, or in some other insti- 
tution to be approved of by the Commissioners. The scholars are 
to devote themselves exclusively to study and research in some 
branch of the extension of which is important to the indus- 
tries of the country. A scholarship was offered to the University 
of Sydney, but the Council found themselves unable to nominate a 
suitable candidate. 











LETTERS TO THE EDITOR. 


(‘We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SCREW PROPELLERS. 


S1r,—Professor FitzGerald holds that I should withdraw the 
statement that he professed to give rules for designing a screw of 
maximum efficiency. Having regard for the truth I cannot do 
this. Professor FitzGerald assures aged readers that any good 
screw is within 2 per cent. of being the best screw it is possible to 
construct. Now, I think most people will agree with me that under 
these conditions ‘‘any good screw” is a screw of, to all intents 
and purposes, maximum efficiency. We seldom arrive in practice 
at a result only 2 or 3 per cent. less than perfection. The ques- 
tion, then, is, what is a ‘‘good screw” within Professor 
FitzGerald’s meaning? And I take it that he intends us to believe 
that a screw designed according to his table of curves will be a 
good screw; and being a good screw, it must be, for the reasons 
stated, a screw of maximum efficiency; and being constructed in 
agreement with Professor FitzGerald’s instructions, it follows that 
Professor FitzGerald has told us how to produce a screw of 
maximum efficiency. If I took a different view, I would have to 
assume that Professor FitzGerald had wasted time and paper in 
giving the world rules and reasoning for the production of a screw 
which was nut of maximum efficiency; and he would be the first to 
find fault with me if I did anything of the kind. Therefore I 
repeat that Professor FitzGerald has undertaken to supply rules 
for the production of a screw of maximum efficiency. I neversaid 
that “ Poctense FitzGerald professed to be able to design a pro- 

ller ever so much better than others.” What I did say in THE 

NGINEER for July 3rd, p. 14, was, ‘‘ Professor FitzGerald gave 
your readers to understand that he had designed a better method 
than any already known for calculating the elements of a screw 
propeller.” This is a totally different thing. Perhaps your 
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*Puncn’s” JUBILEE NuMBER.—Our respected friend Mr. Punch 
bas attained his jubilee. We hasten to congratulate him. Engi- 
neers are but men, after all, and need unbending, and the change 
from graphic statics to the graphics of Du Maurier, Keene, Doyle, 
or Sambourne is wholesome. Mr. Punch appreciates engineers 
and their work. He watches over our Navy, and thinks of our 
armaments. Does he not now and then break into song; tell us 
in verse the story of our ironclads, and sing the downfall of the 
muzzles of our guns? Some of Mr. Punch’s wisest sayings—even 
Punch is not always equally wise—are treasured in our own 
columns, Long may Mr. Punch continue to flourish. 








corr dent will see that it is he who misconstrues, nct I. 
Professor FitzGerald’s methods of discussion are not calcu- 
lated to advance the cause of science. He forgets what he 
has himself written ; he covertly, if not openly, imputes ignorance 
to every one who chances to differ from him, and he hastens 
always to accuse others of misconstruing and misrepresenting him. 
Some confusion has no doubt arisen, but that is due altogether to 
his own want of lucidity, and to the way in which he continually 
changes his ground. 

Professor FitzGerald, in the last issue of THE ENGINEER, states 
that one of the things his articles were written to prove is that 
it is impossible to design any screw which shall be more than 2 or 
3 per cent. better ‘‘than a two-bladed modified Griffiths screw,” 
such as I have written about, or, in fact, ‘‘2 or 3 per cent. better 
than any good screw.” Itis clear here that he has entirely forgotten 
his own words, which I must ask permission to quote as they stand 
on p. 145 of vol. Ixx. of THE ENGINEER :—‘‘ It is hardly necessary 
to insist on the desirability of possessing some good working rule 
for enabling the builder of a screw steamer to insure that the 
engine shall be fitted toa screw which will require to drive it the 
horse-power which the engines are constructed to develope when 
running at a certain number of revolutions with a certain speed of 
ship.” I understand this to mean that it is desirable to possess a 
simple handy rule which will enable a man in my position to design 
a screw which shall not, on the one hand, lock rs dew engines, and 
so prevent them from using all the steam the boilers can make; 
or, on the other hand, shall not be so deficient in surface or pitch, 
that the engines will run faster than the designer intended them 
torun. Professor FitzGerald then goes on to give the rules he 
has worked out, which rules are based on the wep ep we as I 
understand him, that the whole power of the engine is absorbed in 
imparting twist to a column of water, and that if we know how 
much resistance the water offers to being spun into a rope, we 
can then tell what sized propeller is uired to absorb a 
certain horse-power at a certain velocity. I have been unable to 
find that he says that work is expended in driving water astern 
or in propelling the ship. Thus, for example, we have on the 

from which I have already quoted, near the bottom of the 
middle column, ‘In a screw 10ft. in diameter, making eighty-four 
revolutions per minute, and with a speed of ship of 10 knots, it is 
only necessary for the outer part of the water to be set revolving 
at a little over four revolutions per minute to create a resistance 
equal to the turning moment of an engine developing over 500-horse 
ge at the screw, omitting friction.” Again, lest there should 
any mistake on this point, he says, “The thrust by itself 
will not op any resistance to the turning moment of the 
engine, so tt the engine would race whether any thrust were 
exerted or not.” So then, if this be true, the amount of thrust 
is no measure whatever of the power expended by the engine. 
This is a hard saying. 
It is not until we come to page 126, vol. Ixx., that we find a syllable 


about one screw being practically as as any other, and what 
we then have in this direction refers only to the shape of blades 
and adaptability to what Professor FitzGerald calls ‘‘a vortex.” 








Professor FitzGerald does not anywhere say or attempt to say 
that the proportions adopted in one screw may not be better than 
the proportions adopted in another screw for any particular boat. 
What he means then by saying that the “‘ best possible screw” 
I could put in “‘ would not probably differ from that” I propose to 
use ‘ by more than 2 or 8 per cent. efficiency,” I do not under- 
stand. I have quoted enough to show that Professor FitzGerald 
intended his articles to teach superintending engineers, among 
other people, to design screws which should use up a given amount 
of power at a given number of revolutions, If he intended his 
articles to prove that no screw was better than any other in respect 
of blade form, he kept that fact to himself at first, throwing in his 
views on this point as a sort of incidental corollary near the middle 
of his second paper. 

Now I believe that ?rofessor FitzGerald’s proposition is wrong, 
and entirely opposed to facts. I think this can be made clear in a 
minute. In the first place, it is extremely doubtful that any twist 
whatever is produced in water unless the propeller has an excessive 
slip; but for argument’s sake I will say that there is—I know there is 
something easily to be mistaken for twist when a boat is towing 2 
heavy load or is moored toa quay wall. Under such circumstances 
the twisting is far greater than it is when the engines are driving a 
ship with moderate slip. If, then, the whole work of the engine 
is expended in twisting water, because much more twisting goes on 
when the boat is moored than when she is not, her engines 
cught to develope more power ; but they will not do anything of 
the kind. Again, it is, I think, indisputable that water is driv n 
astern; but this driving astern, according to Professor FitzGerald, 
offers no resistance to the engines, which is flatly opposea w 
Rankine’s teaching. The paragraph I have quoted above about a 
10ft. propeller is conclusive on this point. I totally refuse to 
believe that water can be driven astern and a ship can be driven 
ahead without the resistance of both coming on the engine. 
There is no rope of water twisted by a feathering paddle-whee’, 
but there is a resistance offered to her engines; and if Profesx r 
FitzGerald finds by mathematical analyses that 500-horse power 
are required to spin a l10ft. rope of water at over four 
revolutions per minute, no power being left to overcome the 
skin resistance of the ship, then that is conclusive proof 
that the stated spinning cannot possibly take place. No 
amount of mathematical gymnastics will get rid of the solid fact 
that a large proportion cf the power of the engine is required to 
overcome the skin friction and eddy resistance of the hull and to 
impart sternward motion to thousands of tons of water per hour. 
If, however, the whole power of the engine is used up in spinning 
a water rope, it is impossible that any can be left to propel the ship. 
Another deduction is obvious. Assuming that Professor Fitz- 
Gerald is right, then as the engines of a paddle boat do not spin a 
rope, there must be some extraordinary and bitherto unperceived 
difference between the resistance of a hull propelled by paddle- 
wheels and a hull propelled by a screw. It cannot be urged that 
your correspondent does not mean that all the power is used up in 
twisting the water rope, because he very pag ay @ case 
proving the contrary. A 10ft. propeller driven by 500-horse power 
would just be adequate to give the stated speed to a vessel of 
1500 tons or thereabouts, depending onherlines. If I misinterpret 
Professor FitzGerald I am sorry, but I can gather nothing else then 
what I have just stated after a very careful and repeated perus: 1 
of his articles. 

Major de Villamil, Mr. Batey, ‘‘Tin Tack,” and others have 
traversed Professor FitzGerald’s statements. I myself have had 
something to say on the subject, but I withdrew early from a con- 
troversy which did not enlighten. At last it struck me that it 
would be a good thing to ascertain by a practical case what the 
value of Professor FitzGerald’s rule was—a rule intended, he says, 
to avoid all the costly rule-of-thumb work now practised. I gave 
him all the data that 1 possessed about a boat, and asked him to 
give me the elements of a screw suitable to her. I gave him the 
proposed revolutions, and the power, thinking that with this data 
his rules would enable him to tell me what was the right diameter, 
pitch, and blade area; and not unnaturally, as I think, lasked him 
to say about what s; I might expect to get, and in his opinion 
what form of propeller would give least vibration. Such questions 
are of every-day occurrence. No one expects that the answers 
will be minutely exact. I reckoned without my host, however. I 
took it for granted that Professor FitzGerald knew a great deal 
more about steamships than he does. 

To my intense surprise, Professor FitzGerald gravely told me and 
your readers that he could not possibly supply any information 
about the screw unless he knew the diameter of the screw shaft ! ! 
and the periodic time of vibration of the hull !! In reply to this 
astounding statement I gave him the diameter of the screw shaft 
and the coefficient of fineness of the bull, pointing out that no man 
living could give the periodic time of vibration of any hull. In 
reply he ignores the screw shaft, and, shifting his. ground, tells me 
in F pen last impression that he must have the name of the boat 
and my name before he can answer the question. As the yacht is 
not launched yet, I cannot give him her name; it is not fixed yet, 
but I understand it is to be Zagaye. More than this I do not fee: 
at liberty to say; I confidently expect, however, that Professor 
FitzGerald will now take me to task for not giving the captain’s 
name. 

The conclusion forced upon me is that Professor FitzGerald has 
worked out for himself a very pretty theory on paper, and that 
being unwilling to put it to the test, he makes one excuse after 
another in order to avoid committing himself by applying his 
rule to a practical case, and he hastens to assure me that I cannot 
possibly use a better propeller than that I am going to use, 
although I have carefully refrained from giving him the blade 
area, or a word of information as to blade curvature, whether the 
pitch does or does not increase, &c. &c. How on earth, under 
these circumstances, he knows whether my propeller is good, bad, 
or indifferent, I cannot imagine. 

Suffer me to add one word. I have no desire whatever to win a 
dialectical triumph over Professor FitzGerald or anyone else. - I 
would be only too glad to see the theory of the propeller put ona 
satisfactory basis. I have lived long enough to see numerous 
theories concerning propellers advanced. Not one of these has 
ever been able to take the place of that practical information 
derived from experience. The best men at the Admiralty -made a 
mistake of over a knot an hour about the Iris. The Warrior and 
the Black Prince are to all intents and purposes sister ships. . One 
was always nearly a knot an hour faster than the other, and no 
one knows why. No man living can ¢ a new - ller 
in a new ship with any certainty that it will suit her. Professer 
FitzGerald has only followed in the steps of many mathematicians. 
Failing a knowledge of the phenomena of screw propulsion, which 
no one possesses, he has invented phenomena, and me so imbued 
with a sense of the beauty and ay Res of his theory that he is 
unable to believe that it can efective. I have, indeed, very 
little doubt that until he reads this letter he will not have recog- 
nised the fact that if his theory is right the whole power of a set 
of screw engines must be expended in twisting a rope of water, and 
that thrust is had for nothing, or else the resistance of a ship is a 
pure delusion. It seems hardly possible that he meant this, yet it 
1s all there in black and white in his own articles. Major de Villa- 
mil apparently saw the fallacy from the ey ES but he lost 
himself in a mathematical fog, and weakened his own arguments, 

Havre, July 14th. SUPERINTENDING ENGINEER. 





THE VALUES OF y AND J. 

Sir,—I am obliged to ‘‘Caledon” for the information he has 
given me about the experimental values of 7. He is not, however, 
justified either in making a very thinly veiled insinuation that the 
object of my researches is to detect errors in the investigations of 
others or in adding ‘‘ —, where none exist.” I challenge 
‘Caledon ” to point out a single instance in which the error alleged 
by me to exist does not exist. I am afraid, however, I shall 
have, as in Mr, Bower's case, to accept his silence as the only 
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acknowledgment of his inability todo so. If, in the course of my 
investigations, I detect errors in published works, I have not only a 

ight to expose them, if 1 think fit, but it is, as “Caledon” must 
admit, my duty to do so, if I am engaged in an honest controversy. 
In my early days, when I acquired the little scientific training I 
possess, scientific men pursued their investigations with the object 
of finding out the truth, and were therefore grateful to, not offended 
with, those who pointed out errors in the steps of their investiga- 
tions. Far different from this is the spirit which inspires the “‘ jin 
de stécle scientist.” Since the pursuit of knowledge for its own sake 
has been debased into the sordid pursuit of wealth and ephemeral 
notoriety, the hopourable rivalry of the past has been superseded 
by a spirit of petty self-seeking and mean jealousy. The iniquitous 
diversion—in flagrant violation of the preamble of the Act of Parlia- 
ment—by the Charity and Endowed Schools Commissioners of the 
endowments of education to the founding of exhibitions and 
scholarships has had amost baneful and corrupting influence on the 
system of modern education. The sooner their dishonest work is 
undone, the better for the national character and the national 
welfare. 

As there are great divergences in the value of y, and the specific 
heats of air at constant pressure, some of which tend to prove and 
others to disprove the correctness of Joule’s value of J, the weight 
to be attached to the scientific support given to each value is the 
first point to be considered. In the article on ‘“ Heat” in the 
Encyclopedia Britannica, Sir William Thomson states that the 
correctness of Joule’s value of J has been confirmed by the results of 
experiments carried out jointly by himself and Joule. What 
weight, then, are we to attach to this confirmation? If in this 
investigation Sir William Thomson can be shown to have com- 
mitted grave errors, clearly none. 

Equation (32) is contained in section 56, p. 572, vol. ii., 
Eacyclopedia Britannica. This section deals entirely with the 
relation between work and heat, and therefore all changes in the 
pressures, volumes, and temperatures, must be adiabatic changes. 

It is stated to have been proved by the experiments made by 
Joule and Sir William Thomson that ‘‘ 8¢ is simply proportional to 
Sp, not merely for an infinitesimal differences of pressure, but for 
pressures up to five or six atmospheres.” Now, in adiabatic 
changes ¢ varies asp 7, and therefore 5¢ does not vary as 5p. 
In one case only does 3¢ vary simply as Sp, viz, when the 
volume remains constant, and the changes are produced by the 
addition or subtraction of heat; but then this law was proved to 
hold true for all pressures and temperatures, and all increments of 
pressure and temperature, by Boyle and Marriotte long before the 
time of Joule and Sir William Thomson. 

From the result of these experiments it is stated to have been 
proved that 


SF. Tae, 
Se 
In the course of my investigations, I have met with some amazing 


statements, but none so amazing as the statement that r se is 
P 
equal to a constant negative abstract number. A rise in tempera- 
ture caused by the application of heat may be accompanied by a 
fall in pressure, if the volume is simultaneously increased, and in 


this case 3¢ and 5p having different signs, the product *? © would 


be negative, but not constant. It can only be constant when the 
volume remains constant, but in this case 6¢ and 5 p have the same 
sign. When, therefore, the changes are not brought about 


adiabatically, the product we! may have a positive, but not a 


negative, constant value. By Boyle and Marriotte’s law we have 
pv = at, and from this we get, when ¢ is constant, 
Cs Por on 
dp a4 dp a 
This is always positive, but its value varies as the initial value of 
the constant volume v, or to put it more plainly, as the weight of 
the air operated upon. 
The adiabatic relation between p and ¢ is 
} dy 
te 7 
t= (+ t 
¢ , 


in which p and ¢ are mutually inter-dependent variables, and 
Po to may either of them have any assignable value. From this 
we get by differentiation 

1 


of... -1 0 \y 
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If we put p. = 7, we see that + dts always positive, and that 


its value not only varies with the initial temperature ¢ but with 
every change of pressure. 

Strange to say, all the large experimental values of + have been 
obtained by experiments made since 1850. In order to obtain as 
near an approximation as possible to 1-408, ‘‘Caledon” has taken the 
mean of these last, which is 1-406, the corresponding value of J 
being 774 foot-pounds. If we leave out Kohlrausch’s value 1-296, 
the mean of the remaining nine is 1395 and the corresponding 
value of y 790 foot-pounds. Being laudator temporis acti, I prefer 
the values obtained before 1850, viz., 1°352 adopted by Herschel, 
1375 by Laplace, and 1°385 obtained by Hirn. The mean of 
these is 1°371, and the corresponding value of J 822 foot-pounds, 
Regnault’s value of the specific heat at constant pressure, viz., 
-238, being used in every case. How is it that Regnault’s value of 
‘y has not been quoted? Surely it must have been determined by 
bim. Can any of your readers remedy the omission ? 

The writer of the exhaustive article on ‘‘ Heat” in the Ency- 
clopedia Metropolitana” —Lunn—has adopted the value of the 
specific heat of air at constant pressure obtained by Bernard and 
Laroche in 1811, viz., *267. ith this value and Clemens and 
Desormes’ value of -y—viz., 1°352—the corresponding value of J is 
762 foot-pounds. More than seventy years ago, therefore, we had 
the data necessary for determining an approximate value of J, 
which differs by less than 14 per cent. from that adopted by Joule. 

I am surprised to find that ‘‘ Caledon” has failed to see that the 
question at issue is not whether the velocity of sound of a given 
intensity and under given conditions can be accurately observed, 
but whether the value of y can be calculated from accurately 
ubserved velocities of sound. The matter has been so thoroughly 
thrashed out that I hardly like to add anything to what has been 
already stated. I wish, however, to point out still more strongly 
the effect of the intensity of sound on this velocity. The equation 

1 
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cannot of course be used to calculate the velocity of sound, 
because we cannot determine the value of either the first or the 
third factor. The observation of the effects of violent explosions, 
however, proves conclusively the great importance of the last. 
For instance, when large magazines of powder explode, windows 
situated at great distances from the magazine are broken, so that 
the difference p, — 7, between the pressure caused by the wave 
of sound and the pressure of the still air inside the house must 
be at least equal to that caused by a violent hurricane. 

July 14th. WILLIAM DonaLpson. 


STRESSES IN FLY-WHEEL ARMS. 


Srr,—In my last letter to you on the above subject, and 
published by you in your issue of the 3rd inst., I replied to some 
of the statements in Mr. Halliday’s letter in your previous issue 
and pointed out an error in his calculation. I said he had omitted 


to take into account the weight of the arms, as well as the cross 





sectional area of the arms, and gave an equation showing the 
relation between stress and strain in the arms of a fly-wheel, from 
which it was shown that the elongation or strain of an arm, 
produced by a constant tensional force, varied inversely as the 
cross sectional area of the arms, And since, according to the laws 
of elasticity, stress and strain are proportional to each other, it 
followed as a consequence that the stress—that is to say, the load 
per unit of area, to which the arm was subjected—varied inversely 
as the cross sectional area of the arm when subjected to a constant 
tensional force. 

Now this is a factor in Mr. Halliday’s calculation, given in his 
letter of the 26th June, which he has entirely overlooked. From 
his calculation I came to the conclusion that he had assumed the 
cross sectional area of the arms each equal to the cross-sectional 
area of the rim; because, if you refer to his first letter on this 
subject, it will be observed that his method of calculation for 
finding the stress in the arms of a fly-wheel, due to centrifugal 
force, neglecting initial stress due to casting, was as follows :— 

l2we _d, - d, 

; er ltr 
where w = weight of a cubic inch of the material of which the 
wheel was constructed, which he assumed to be cast iron at 
0 26 lb. per cubic inch ; v = linear velocity of centre of gravity of 
section of rim in feet per second ; g = the acceleration due to 
gravity, viz., 32°2 ; (ds; — d,) = the elongation or strain of the two 
arms ; (d, — d;) = the original — of two arms before they 
were strained, or elongated ; and E = the modulus of elasticity, 
that is to say, the stress in wpe 3 square inch nece to be 
applied to a bar of the material used in order to double its loath, 
provided its elasticity remained constant, which Mr. Halliday 
takes at 17,000,000 Ib. per square inch. He takes a numerical 
example and finds the stress on one arm equal to 1480 lb. per 
square inch, and adds, “If the arm is made strong enough to 
resist this it will do very well, since the arm will not be extended 
quite so much as this.” Mr. Halliday, in his last letter, says that 
I had mistaken him when I said in my letter of the 3rd inst. that 


he had d the di t we 


having its least cross sectional area equal to the cross sectional 
area of the rim, and he adds, ‘‘I did not say anything about the 
least cross sectional area of the arm.” I quite agree with him in 
this respect, and again point out that he should have done so, for 
without taking into account the cross sectional area of the arms, 
the calculation contained in his letter of the 26th June last is 
entirely erroneous and the result obtained worthless, 

In my letter of the 3rd instant I have shown that if we take into 
account the cross-sectional area of the arms, which it is absolutely 
necessary to do in order to get a correct result, the equation (a) 
above would become a a 

2Awv_d,-d, 

pane (8) 
where 6 is the least cross-sectional area of arm, and supposing that 
the whee] has four arms, as assumed in Mr. Halliday’s letter of the 
26th June last. It will be observed that if we put §= A, that is to 
say, the cross-sectional area of any arm equal to the cross-sectional 
area of the rim, then equation (8) resolves itself into equation (a). 
It was on this ground that I came to the conclusion that Mr. 
Halliday had assumed $= A, since he had worked out his calcu- 
lation to equation (a) and had said nothing about the cross-sectional 
area of the arms. But he added, as above stated, that the arms 
would not be subjected to even as much stress as he calculated, 
viz., 14801b., which would tend to show that he assumed the arms 
had a cross-sectional area greater than that of the rim. From 
Mr. Halliday’s method of working, it would appear that it did 
not matter whether the fly-wheel had separate arms, or if the 
number of arms was infinite, that is to say, formed a disc. 
Mr. Halliday admits that 1 did not use graphical methods, and 
says that he was writing from memory at the time, a statement 
which I am quite willing to believe; and should think that his last 
letter was also written under similar circumstances. He adds, 
**But 1 know that his method ought to have been worked by 
graphics, and that it led up toa graphical solution if simplicity 
was aimed at.” J contend that graphical methods have nothing 
whatever to do with the problem in question, and doubt if the 
problem could be solved even as simply as-by arithmetical 
computation. 

From the tone of Mr. Halliday’s letter he would appear to under- 
rate the capabilities of an average draughtsman—or designer—for 
as far as my experience goes, even average draughtsmen are 
capable of understanding and working far more complicated 
formule than that given by Professor Unwin in his ‘* Machine 
Design,” p. 191, and stated by me in my last letter, and the one 

roposed in my letter of the lst May last, for both of which Mr. 

alliday expresses so much repugnance. As regards initial 
stresses due to casting, I am quite aware that they affect the result 
when finding the stresses in the arms; and I stated in my letter of 
the lst May last that the formule for finding the stress on the 
arms were only approximate. If the initial stresses be taken into 
account it would be a far more complicated problem, and the 
result obtained even then would be only approximate, since it is 
quite impossible to say exactly how much stress is produced on an 
arm due to casting, even when the form of wheel is known, and 
much more so in making a general formula applicable to all kinds 
of wheels. 

Take, for example, a wheel where the arms have initial tensional 
stress due to casting; then the effect of centrifugal force would be 
that the rim would increase the stress, since the material forming 
the rim is disposed outside the least cross-sectional area of the 
arms, and the weight of the arm itself would tend to decrease the 
stress, since the material forming the arm is disposed within—that 
is to say, between the least cross-sectional area of the arm and the 
boss of the wheel. If, on the other band, we take the case of a 
wheel having an initial compressive stress in the arms due to cast- 
ing, then the effect of centrifugal force is such that the weight of 
the rim tends to decrease the stress on the arm, while the weight 
of the arm tends to increase this stress. Between these limits we 
have a wheel in which there is no initial stress—either tensional or 
compressive—in the arms, Under such circumstances, the formule 
ee would give a very near result. I may point out to Mr, 

alliday that it is very usual to cast a fly-wheel with a split boss, 
in order to reduce the initial stresses due to unequal cooling; and 
many fly-wheels are cast in segments and afterwards built up, so 
that under these circumstances the initial stresses would be much 
reduced. Your correspondent ‘*‘ Young Boss” did not ask how to 
find the size uf an arm of a fly-wheel, as Mr. Halliday implies; 
neither did I explain how to find the size of an arm. What I did 
was to show how to find approximately the stress produced in the 
arm of a fly-wheel due to centrifuga] force, neglecting initial stress 
due to unequal cooling; and, on this assumption I again endorse 
tke results contained in my letter of the lst May last. 

I may add that it would almost be impossible to design the arms 
of a fly-wheel so that the stresses therein due to centrifugal force 
were only provided for, because it frequently happens that a fly- 
wheel or pulley running at a low speed has to be designed to resist 
stresses other than those due to centrifugal force, the stresses due 
to the latter being quite negligible, as the speed of rotation is not 
high. On the other hand, some fly-wheels and pulleys may be 
required to rotate at a high speed, in which case the stresses due 
to centrifugal force would have a more definite value, which could 
not be entirely ignored when designing these structures. In many 
cases the bending stresses in the rim due to the centrifugal force 
of those portions between two contiguous arms is considerable, 
which is increased by toothed segments added to the rim, which, 
while they increase the centrifugal force, do not increase the 
sectional area of resistance. When designing arms of wheels many 
practical considerations have to be taken into account, such, for 
example, as the disposition of the metal in the arms to insure sound 
castings, &c,, and to afford lateral stiffness to the structure as 
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well as the bending due to the greatest acceleration or retardation 
likely to occur, as stated in my last letter. 
London, July 13th. Epwarp J. M. Davigs, 





FORCE AND MOTION. 


Srr,—If ‘‘A Crammer” will refer to my last letter he will see 
that I had not forgotten, but stated there that motion has some- 
times a third meaning of momentum; and by that I referred to 
the definition of motion. In the quotation from Lewes the words 
were given without comment, with the meaning of the word 
‘thing ” in the sense in which it was used by him as denoting a 
reality, and which is quite familiar to his readers, But the real 
meaning of the word ‘‘thing” is ‘ that which can be thought of ” 
—German, denken; Anglo-Saxon, theucan; Sanskrit, tart, Things 
are of two kinds:—(1) Those due to sensuous impressions, and (2 
those which are due to mental impressions. The first we cal 
realities; the second are not such realities, but for all mathema- 
tical purposes are taken as realities, To the first belongs ‘‘ motion,” 
tothesecond ‘‘ momentum”; and they can have noactual comparison, 
except from a mathematical op of view, when motion is repre- 
sented by m and momentum by mv. By no juggle of words cana 
reality be made into a mere thing. To these two orders belong all 


the realities and concepts mentioned by ‘‘A Crammer,” and to 
which the above statements apply. 
Again, he says “force is certainly not a thing; where by the 


word ‘‘thing” he means a body. I made no statement with regard to 
it or gravity, though gravity and force are both “things.” With 
regard to the statement that ‘‘ energy has no existence apart from 
motion,” that is just the ‘‘ verepov apérepov” I have been driving 
at. Probably he means that ‘‘ work bas no existence apart from 
motion,” which is correct. Taking the statement as it stands, 
however, if ‘‘A Crammer” will take a permanent horse-shoe 
magnet and fasten it down on a block of wood with its poles an 
inch or so from a block of soft iron, no motion will be perceived in 
either body; but there will be a stress between them, and a pair of 
Nicol prisms—or better, a galvanometer—will show him that 
energy is there ready to do work, even though the bodies do not 
touch, and though the third law is in operation between them, 
Again, the phenomena of hysteresis show work done without visible 
motion. The same remarks apply to gravitation ; an tpse dixit is 
not required, the gravitation voy 4 acts on the masses of a 
sovereign and a feather, ready to do work on them. If by the 
statement ‘‘ force exerted” ‘‘ A Crammer” means work done, it 
is a pure paradox ; for you cannot see a force in the way you can 
see motion. Professor Goodeve says ‘‘ called into action;” quite 
another thing from ‘‘ called into existence.” Where does “A 
Crammer” find Newton's statement that ‘‘a force which was not 
° . is called into existence”? I have hunted in vain for it. 
Grant the personal equation, and you can find anything in Newton. 
Ex nihil nihilo fit. It is really idle to follow ambiguous statements, 
If ‘‘A Crammer” were clearly to define his root words he would 
find the ‘‘ hoary crux” vanish. 

““Nemo” asks for a statement from me. He will please under- 
stand that what I have put forward has nothing ex cathedra about 
it. At the best, all we can do is to attempt to exhibit the mutual 
relations of a complex set of phenomena in simpler terms. And this 
is the way in which the subject has presented itself to my mind, 
thanks to the labours of Newton, Thomson and Tait, Helmholtz, 
Huxley—the physicists are under great obligations to the biologists 
—Tyndall, Lodge, and others, 

Neglecting the theory of Anaxagoras, conceive of an ultimate 
atom of matter, extended but intangible and indivisible. Imagine 
a number of such atoms, but keep rigidly out all ideas of energy. 
Then to you, those atoms would have no real existence, for neither 
gravitation energy, nor chemical cohesion, nor form, nor substance, 
nor resistance, nor motion would be there, and you, if they were in 
space, would pass through them, physically absolutely ignorant of 
their existence. Helmholtz and Lubbock have shown how limited 
are our senses. 

Now suppose that as by the influence of will acting with matter 


and energy upon one small mass of cast steel, a permanent magnet 
is formed, that in some such way each atom were endowed with 
energy. ‘Then, following the nature of things with which we are 


acquainted, the atoms under the influence of energy would fly 
together, and form one body whose character would be represented 
by the summation of the differentials cf mass, number, form or 
forms of energy acting, space, time, and probably other at present 
unknown factors, and which would be called the structure of the 
body. For analogy think of a Jamin magnet, or an induction coil 
in action with a soft wire core, which are, of course, results of 


mind acting with matter and energy. Then the position will be, 
that every y or structure is matter plus energy, how or why— 
the mystery. The body then possessing form can be visibly rotated 


or translated in time, through space, and this is what is known as 
‘*motion.” Motion, then, is the mental concomitant or sequence of 
matter plus energy, acting through space in time, neither matter, 
energy, space nor time standing alone. ‘‘ A Crammer” will now 
see where the force comes from, for if a body—matter plus energy 
—act upon a body—matter plus energy—that energy in reaction 
comes into play, and without it there could be no ies and no 
stress. Newton conjectured, Thomson explained the connection 
between cohesion and gravitation. 

This statement is quite outside any theory of the altimate con- 
stitution of matter. Think of cohesion—with the viscous ether as 
its garment, if you like—as a stress, no work being done. I 
take the statement that a body is matter plus energy, as my 
** delenda est Carthago.” 

Take the case of the two spheres, two bodies consisting of matter 
_ energy—here are matter and energy without visible motion. 

y the exercise of will—human experience knows no other way, 
and “‘ wishing” is a function of mind alone—body B is rantines 44 
into contact with body A, stressing it. Practically instantaneously 
matter-energy A stresses matter-energy B. Now on body B there 
had previously been impressed by will beyond its own energy an 
amount of energy measured as the vis viva, and, following the 
simple and beautiful analogies of the second law of thermo-dyna- 
mics, we will say that the total energy of B= T1. Then, between 
tand 7, the energies of the spheres, no work is done; but, sup- 
posing the coefficient of restitution = 1, then work is done on A 
equivalent to T! - t=4M V2. Action and reaction are equal and 
a noe practically illustrated with two or more billiard balls. 

‘or the case of stress not followed by motion, consider the equal 
spheres A and B resting upon the earth, or at rest in still air, as 
balloons. Then upon both bodies the earth energy acts in the 
form of gravitation, which is one of the factors of static friction, 
kinetic friction being probably only the substitution of rolling 
motion for abrasion by reduction of the time factor. Let this 
earth energy be represented by ¢,: then the total energy acting in 
and upon body A=/+4, and for body B=t+7;. Let it be 

ssible by the exercise of will to bring body B to body A with 
infinite slowness, no motion of body A will occur, because the 
kinetic energy of B communicated to A would be less than the ¢; of 
body A. 

‘Again, that body B is moving postulates that eg a 7, of B has 
been neutralised. Then supposing the vis vwa of B be increased 
to t,—being 7), T, of atmospheric resistance, 7, of kinetic friction 
—then when it comes into contact with body A no visible motion 
of body A—as translation—will occur; but the utmost static 
reaction without motion will take place, and the kinetic energy T¢ - 
will be equally expended between the bodies as vibrations till they 
return to the position of ¢ + t; and 7 + 7;—practically illustrated 
by two blocks of jelly. A body is matter plus energy. 

For the case of stress followed by motion, postulate: If the 
gravitation energy outside a body be suspended, that body has no 
power of resisting change of positi Consider the two equal 
spheres apart as before. Upon B let there be impressed a vis viva, 
such that the kinetic energy of B is greater than fg (t; + t, + ts, as 
before). Then as, by the postulate above, A is incapable of now 
resisting an impulse when body B meets body A, transference of 
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MV? takes place; and the kinetic energy impressed on A being 
greater than the stresses ¢,, /4 is neutralised, and the body A is to 
all intents free in space and moves under the influence of T!— ¢ 
with motion, whose direction and velocity are functions of the 
coefficient of restitution and the normals of impact. 

Other cases of both bodies resting or moving together are 
corollaries of the above, some factors only being varied. Here, 
then, the mutual stresses of the bodies whether at rest or in 
motion obey the third law, varying directly as the mv?, A body 
is matter plus energy. When a body under the influence of 
impressed or external energy is rotated or translated through space 
in time, motion of that y is said to occur. The relation 
between the atoms of matter and the amount of energy which 
holds them together in the natural state of the body, is known as 
the coefficient of viscosity of that body. 

Thomson and Tait—Hlem. Nat. Phil. I, 182—paraphrasing 
Newton, state, ‘‘ Matter has an innate power of resisting external 
influences.” Clerk-Maxwell reviewing the above statement asked 
—jocularly according to Professor Tait—‘‘ Is it a fact that matter 
has any power either innate or acquired of resisting external 
intluences!” (Nature, July, 1879.) If by the word matter the 
ordinary conception of molecules apart from structure is meant, 
then, following Herbert Sp , this stat t makes inertia to 
be a positive acting force, and the question of Clerk-Maxwell rises, 
“Ts it true?” If, however, vy the word ‘‘matter” bodies 
generally are meant, then it has the meaning that bodies or struc- 
tures held together by their combined energy have the acquired 

wer in virtue of that energy of resisting external operations. 

his is probably the ing of thé sent , as the words “ every 
body” are almost immediately afterwards used. The statement 
as it is has caused some obscurity, as the general impression that 
one gets from Newton about matter is that of its absolute inert- 
ness, and which has not been modified by any modern theory of 


importance, . Munro, 
Chatham, July 4th, 








S1r,—Professor FitzGerald is very hard to please. He takes no 
ins whatever to arrive at the meaning of those who do not accept 

is interpretation of physical laws, and he has not the slightest 
hesitation in contradicting himself. His last letter, however, con- 
tains something to be grateful for in the shape of a true Irish bull 
of the finest breed and most massive proportions. ‘There must 
be an obstacle exerting the second force 

A fIG/ a on A. If there is no obstacle, the force 


it exerts cannot exist.” Wehave here a 
beautiful illustration of the confusion of 
ideas existing in your correspondent’s 
mind. How a force which does not 


exist can be exerted is indeed a crux, 

Let us consider the objection embodied in the following pas- 
sage. If you will kindly reproduce my diagrams, what I have to 
say will be better understood. Says Professor FitzGerald :— 
‘*T have categorically and repeatedly given as the reason wh 
action and re-action are not balanced forces this reason that fol- 
lows, that is to say, they are not forces which both act on the 
same body. ‘A Crammer’ has made no attempt whatever to 
justify the application of the term balanced forces to forces one of 
which is exerted on one body and the other on another, When 
such forces are the only ones acting on a pair of bodies they in- 
variably produce motion, as is easily tested by experiment.” 


A Ba 


FlIG.2 


If Professor FitzGerald once admitted that the forces in A and B 
are balanced, he would have lost the battle. He sees very clearly 
that this is the crucial point, and he says that the forces in 
question are not balanced because they do not both act on the 
same body. This view is, of course, peculiar to your corre- 
spondent; but I will let that pass. If, however, they both act on 
a third body, it is clear that he must admit that they are balanced, 
Very well, between A and B I interpose a third body—say a sheet 
of tissue paper, or another particle. A and B then exert their 
forces on a third body, and they are balanced. How is motion 
produced then ? 

Allow me another quotation:—‘‘In ‘A Crammer’s’ figures he 
re-hashes the hoary crux by again failing to specify what body 
each force acts on, and mixing up forces that act on a body with 
forces in a body, whatever he means by the latter. He carefully 
explains that his arrow in B, Fig. 1, does not mean a force exerted 
by B on anything or by anything on B; it means a force in B 
simply. Similarly for A; yet in Fig. 2 no sooner does he find 
he has two arrows point to point, than, hey presto! he imagines 
that these indicate forces in equilibrium, that is, two forces both 
exerted on one body, when all the time his arrows—as he carefully 
explained—do not mean forces exerted on anything at all.” 

h statements such as these justify the assumption that 
although Professor FitzGerald will take the trouble to write a 
letter he will not take the trouble to read one. I hesitate to believe 
that he would wilfully misrepresent an adversary. If he turnsagain 
to my letter he will see that [ plainly stated that B exerted in Fig. 2 
a force on A, and that A exerted an equal and opposite force on 
B. That, I repeat, is what Newton says. If Professor FitzGerald 
were right and A and B could not act and react on each other 
in the way clearly shown in my diagram, then Newton's third law 
would have no meaning. 

Professor FitzGerald cannot understand why I should speak of 
the force in a body, as denoted byanarrow. Really I do not know 
where a force resides except in a body. Perhaps Professor Fitz- 
Gerald supposes that it is spread all over outside like a coat of var- 
nish. Where does vis viva reside but in a body? Where does 
resistance, which Professor FitzGerald admits to be a force, reside 
but in a body? 

I have already explained what is the true meaning of Newton’s 
proposition, po | I need not go over the ground again, but this 
much may be added here to what I have already said. The 
received definition of force—pace Mr. Munro—is that which is able 
to change motion in direction or t. Resi is able to 
modify motion in direction—as when a shot glances off an armour- 
plate—and in amount—as when it stopsa shot. But resistance is 
unable to cause motion. Nothing can cause motion but motion. 
The moving body B something which the resisting body A 
does not, and by the principle of the conservation of energy a portion 
of that energy is transferred to A, and after contact both bodies will 
move, and their united energy will be equal to that originally possessed 
by B. [have no doubtthat what Newton had in his mind was not force, 
defined as something capable of producing motion, but resistance, 
a something capable of modifying motion in direction or amount. 

€ crux originates in the erroneous definition of action and re- 
action as forces competent to produce motion. Butall thisis beside 
the question at issue between me and yvur correspondent, who 
implicitly contradicts Newton, and is driven to resort to the wholly 
untenable proposition that a force exerted by B on A cannot be 
balanced by a force exerted by Aon B, Until Professor FitzGerald 
disabuses his mind of this extraordinary notion, he must remain in 
the dark as to what is the true nature of the difficulty presented 
by Newton’s third law. 

As to Professor Goodeve’s string, if he will refer to his own 
bookshelves Professor FitzGerald will find that he is mistaken. 
Lest he should not ss Goodeve’s little book, I will quote the 
whole passage :—'‘ Third law.—To every action there is always an 
equal and contrary reaction, or the mutual actions of any two 
bodies are yf equal and oppositely directed. Or, as more 
briefly stated by Newton, action and reaction are equal and opposite. 
A force called intoaction by another force is termed reaction. Thus, if 








aman pressesagainst an obstacle, the obstacle will, so to speak, resist 
that pressure by returning another pressure called reacti m, and 
the law says that the return pressure or reaction is equal and 
opposite to the original pressure or action. When a string is 
fastened to a fixed point, and we pull the string so that it becomes 
somewhat rigid, it is said to be under tension. But action and 
reaction are equal and opposite: that is to say, the pull on the 
string called action, is equal to the opposite pull exerted at the 
point to which the string is fastened, or to the reaction. It follows 
that, in order to stretch a string, it is necessary that two equal 
forces should act in opposite directions along the string.” The 
italics are Goodeve’s, 

The following passage in Professor FitzGerald’s last letter is 
conclusive evidence that he does not yet understand the nature of 
the crux :—‘* How does the development of a force in A have any 
influence on whether A begins to move or not ?” The answer is very 
simple. Unless 8 is allowed to continue moving A cannot move, 
because it depends for its motion on B, But if the effort with 
which A tends to stop B from moving is equal to the effort with 
which B tends to set A in motion, it follows that no motion can be 
produced, This is the whole puzzle. It is the reaction of A on B, 
not any action of A on itself, that brings about a deadlock. 

July 14th. A CRAMMER, 





AIR COMPRESSORS AT HAMPTON WICK. 

Sir,—I was greatly amused by reading in your issue of the 
3rd inst. that ‘‘ a local hot-water engineer,” in charge of Atkinson’s 
Cycle gas engine, ‘‘ often, after attending to the Cycle engine in 
the morning, locks it up, puts the key in his pocket, and comes to 
London on his ordinary business, On bis return he has always 
found it working page om 9 

Again, the letter published in THE ENGINEER of the 10th inst., 
signed by ‘‘Crossley Brothers, Limited,” seems to endorse this 
alleged fact that their gas engines can be left unattended for 
almost an indefinite time when they state that ‘‘ This is nothing 
new in our practice. It has been done since 1879.” 

As a resident in Hampton Wick I do not think that everything is 
quite as the local tradesman describes, especially when 1 remember 
a Board man rushing about one morning to find that worthy, saying, 
“that the engines had stopped again.” 

I have grave doubts that gas engines made by any firm can be 
relied upon to the extent of being allowed to work ten hours or so, 
without superintendence, as asserted by their various makers, 
unless at the expense of considerable risk, which, I should imagine, 
no sensible person would be prepared to run. 

I believe that—guarantees to the contrary—there is not much 
reliance to be placed upon such statements, 


Hampton Wick, July 15th, OnE WHO Knows. 





Sir,—In your issue of the 10th inst. you have printed a letter 
from Messrs. Crossley Brothers in reference to the gas engine air 
compressors at Hampton Wick, in which the following words 
occur :—‘‘ Against our advice and wish we were asked to use a 
geared air pump”—by whom !—‘“‘and the gearing thus introduced, 
along with a pump inferior to Atkinson’s, but not of our make, 
are the causes of the difference. We enclose a cut of a well-tried 
direct-acting pump such as we would have liked to supply, and 
which was rejected.” 

As our names appear in Messrs, Crossley Brothers’ letter, and 
as we were the engineers to the Hampton Wick Local Board for 
the work referred to, and in that capacity corresponded with 
Messrs. Crossley in reference to the gas engine air compressor 
supplied by them, we beg to state that we never dictated to them 
as to the design of the compressor in any way. So far back as the 
30th of so 1889, we wrote Messrs. Crossley Brothers as follows : 
‘* As our Mr. Shone explained to your representative, we do not 
pretend for one moment to suggest any modification or improve- 
ment in your design, as we think you are more competent than we 
are to design the details of the plant required,” and this position 
we have maintained throughout the whole transaction. e have, 
however, willingly given Messrs. Crossley the benefit of the 
experience we have had in connection with the working of air 
compressors, for their use or rejection as their judgment decided. 
The specification, with the provisions of which the compressors 
were to comply, stated that so much compressed air was to be 
provided with a consumption of so much gas. Design and detail 
were left entirely to the contractors. SHONE AND AULT. 

16, Great George-street-chambers, West- 

minster, 8.W., July 15th. 


RAILWAY ACCOUNTS AND FINANCE. 


Sir,—In the admirable and comprehensive review of the above 
work in your issue on the 19th ultimo., your reviewer says: ‘‘ Here 
and there we come across opportunities for slight improvements, 
as on p. 362, expenditure ledger. No reference is given to the 
original invoices representing the £95 and £60, and it is not clear 
from the account itself how the cash discount is treated. It 
might seem preferable to show the latter fully and journalise 
from cash book. The question of depreciations and valuations 
the author does not touch upon, nor does he give much attention 
to matters in connection with renewals and additions as affecting 
the credit side of the balance-sheet.” 

Will you permit me, in reply, to direct attention to the following 
my te 

Page 364—‘‘The utility of the expenditure ledgers has been 
partly described. It will be seen, however, that not only do they 
furnish a good means of detecting duplicate items and accounts, 
but the vouchers, together with the receipts, being ultimately filed 
in the book-keepers’ office in the order of the progressive numbers 
of the cheques drawn, the ledgers give excellent facilities for 
immediate reference to any original bill or receipt that may be 
wanted, whether a week only or a quarter of a century may have 
elapsed since it was paid.” 

Cash discounts are referred to in the section dealing with stores’ 
purchases, and as tradesmen’s bills are; as a rule, regularly paid 
by railway companies monthly, they are deducted from the 
accounts, the net amounts only being passed to the tradesmen’s 
credit in the expenditure ledgers; and on p. 364 it is explained 
that notes are made in these ledgers of cash discounts allowed, 
——, in order ‘‘ that it may be seen that similar deductions are 
made from succeeding payments.” 

With regard to the questions of depreciation, valuations, and 
renewals, permit me to refer your readers to the introductory 
chapter, p. xi., and to the classification of expenditure described 
in the scction dealing with ‘“Accountant’s department—Book- 
a he office.” J. ALFRED FISHER, 

nited Asbestos Company, Dock House, Billiter-street, E.C., 
July 13th. 





SINGLE AND COUPLED LOCOMOTIVES. 


Srr,— Your correspondent, ‘‘ J. D,. T.,” expresses an opinion not 
uncommon in this country, when he writes :—‘‘ Unwarrantable 
obedience to the doctrine that an engine requires as much rest as 
its human pilot results naturally in underwork of the former or 
overwork of the latter, if a fair mileage is to be recorded.” There 
are, as far as I know, but scant data in this country as to the 
economic result of putting an engine in charge of two or more 
drivers, but in America the practice is very common. Twomethods 
are employed, known respectively as ‘‘double-crewing” and 
‘*pooling” or ‘‘ chain-ganging.” According toareport just presented 
the Master Mechanlen'-Laaninetien Superintendents’-—Convention 
at Cape ae the result is by no means the unqualified success 
which ‘‘ J, D, T.” would lead us to expect. Here is very briefly 
the effect of the report. Out of thirty-eight companies who 
replied to a circular of inquiries, twenty-one answered that they 
habitually worked their locomotives with more than one crew, ten 
that they did so part of the year, the remaining seven that they 





only did so occasionally. ‘‘ The motive power officials of one or 
two roads express themselves as satisfied with pooling, but all the 
others say they pool or double-crew only because they have not 
enough power to do otherwise. . our committee is led to 
believe that pooling can only meet with success where particular 
attention is paid to cleaning and repairs. . . No road can hope 
even for comparative success, handling the work as they would 
where engines had their regular crews.” 

The committee goes on to point out the necessity, where the 
double crewing or pooling system is adopted, for extra cleaners to 
do work which otherwise the firemen and drivers would do them- 
selves, for extra inspectors, and extra checks over fuel and stores. 
Even then, they say, the system ‘relieves the engineers of the 
sense of responsibility, they lose all interest in the care and main- 
tenance of the engines, and in consequence less miles are made 
between overhaulings than when the men try to maintain the 
power. It is almost impossible with any double crewing system 
now in vogue to fix the responsibility for the results of misuse or 
carelessness, such as cut valves, journals, &c. It is difficult for the 
firemen to learn the peculiarities of steaming of the different 
engines. The engines are not properly cleaned, and no incentive 
is offered to the men to be economical in the use of fuel or sup- 

lies.” 
. If such be the testimony of American experts, is ‘‘J. D. T.” 
quite sure that in a country where unlimited capital can be had at 4 
per cent., our superintendents are not wise after all to stick to 
the old-fashioned custom of one man one locomotive ? 
W. M. Acworra. 





HOW TO BECOME AN ENGINEER. 


Sir,—As a young engineer I cannot refrain from expressing 
entire approval of the statements by ‘‘T. P. R.” in last week’s 
issue. ‘‘T. P. R.” is but one amidst numbers of practical, trained 
engineers who are guilty of the unpardonable sins of poverty and 
want of influence, and who are punished, justly of course, by 
remaining in subordinate positions for the best part of their lives. 
It is all very well for Schoen and engineers to talk about 
technical education and the great advantages of to-day, but there 
still remains the undeniable fact that skill and knowledge without 
money or influence have no chance against comparative ignorance 
with these powerful allies to back it up. In this country, and at 
this period, money, specialism, numbers, influence, and class 
barriers, capped by the almost total separation of hand and brain, 
have succeeded in rendering a costly training and golden promises 
amere mockery. What we young struggling engineers want is 
not more technical colleges, but greater help in obtaining work 
other than the routine business of drawing-offices, and more en- 
couragement to use our brains in experiment and discovery— 
failing which it is certain that engineering in this highly civilised 
country becomes a profession fit only for the sons of wealthy 
parents. P. 

London, July 14th. 





INTERNATIONAL CONGRESS OF HYGIENE AND DEMOGRAPHY. 


Sir,—It is proposed during the congress to hold an exhibition 
of drawings illustrative of the above-named subjects. The com- 
mittee appointed to arrange the exhibition will be glad to hear 
from members of the engineering profession in respect to any 
drawings they may be willing to contribute. The drawings will 
be exhibited from the 10th to 17th of August in the library of the 
University of London, which will be the reception room of the 
congress. The committee reserves the right of making a selection 
from the drawings if necessary, and will be greatly obliged by an 
early communication from any engineers intending to exhibit. 

THomas W. CUTLER, 
Hon. Sec. to the Exhibition Committee, 

5, Queen’s-square, W.C., July 15th. 





THE CORDELIA CATASTROPHE. 


Sir,—The explosion or bursting to atoms of the 6in. gun in our 
warship Cordelia is more serious than our officials wish to make it 
out. at a gun should have been blown to ‘‘ smithereens,” kill- 
ing six men and severely wounding five, does not induce men te go 
cheerfully to such work as using them, particularly as a careful 
investigation clears the crew cf any neglect in duty. In fact, the 
verdict practically was:—The gun was duly served, and duly 
burst. 

In a cupola these guns must be certain death. Having examined 
the descriptions and drawings of the 6in. guns in the Government 
treatise, 1886, I can only say, as an engineer of large experience in 
iron, that they show congenital weakness, even if perfect. The 
question is—which has been asked in the House, but not answered 
—who made these guns, Woolwich or Armstrong? Their use is as 
bad as going out shooting with hydrophobic pointers. 

South Kensington, AN ENGINEER WHO KNOWS 

July 15th. IRON AND GUNS, 








AMERICAN ENGINEERING NEWS. 


New York rapid transit.—The Rapid Transit Commission of 
New York City has recently submitted a general report making 
certain general recommendations for any scheme to be adopted. 
It must be capable of expansion to meet. the demands of the city 
in the future without requiring radical changes. It must pro- 
vide for express trains at high speed and way trains stopping at 
all stations, on separate tracks, but with joint stations at intervals 
to allow of transfer from fast to slow trains. The surface of the 
streets to be obstructed as little as possible, and where land is 
required, private property and not public property is to be taken. 
The first lines must follow the main arteries of traffic. The Com- 
mission suggests, with these recommendations in view, a four- 
track underground railway under Broadway, from South Ferry, 
at the lower end of the island, to the city limits, having viaducts 
at certain points, including the crossing of the Spuyten Duyvil 
Creek. It may be a double-decked tunnel, with a double track 
on each deck, or a wide tunnel with four tracks on the same level. 
The stations are to be upon purchased property, and furnished 
with ample elevator capacity when the platforms are more than 
20ft. below the curb line. The motive power to be electricity, or 
some other power not requiring combustion in the tunnel. 
The total length of the suggested line will be about eighteen 
miles, the section from South Ferry to Fifty-ninth-street costing 
3,000,000 dols. per mile, and the section above Fifty-ninth-street 
costing 1,000,000 dols. per mile, making a total cost of 28,000,000 
dols. The engineers of the Commission will now prepare plans, 
specifications, and estimates for the line, and the Goumultion 
will take up the investigation of an additional line on the east 
side. 

Tunnel _ventilation.—Since the collision in the Fourth-avenue 
Tunnel, New York City, which was mentioned in this column a 
few months ago, the Railroad Commissioners of New York State 
have been considering plans for insuring greater safety in operating 
the very heavy traffic, and have listened to various persons with 
inventions or ideas bearing on this subject. By recommendation 
of the Board, the New York Central Railroad will try a ventilating 
experiment in one of the single track tunnels on each side of the 
main double track tunnel. A sheet iron false roof, sloping up from 
the sides to the middle, will be built, as low down as possible to 
clear the car roofs, and will have an opening along the middle to - 
admit the top of the smokestacks of the locomotives. Deflector 
plates will be used to cause the smoke to flow towards the chamber 
or space on each side of the roof, between the false roof and tunnel 
arch, from which it will be expelled at intervais by means of forced 
draught or suction. The cinders will also settle on the top of the 
false roof, and can be removed from time to time. In this way 
the lower part of the tunnel will be kept comparatively free from 
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smoke and cinders. Should this plan prove successful enough to 
be a. it will be a very expensive work, as only a very small 
part of the tunnel is high enough to allow of the use of the false 
roof, and the tracks would therefore have to be lowered. As the 
line is on a rock formation, and there is a very heavy traffic to be 
provided for, this would be no easy task. 

Suburban railways.—The city of Brooklyn, N.Y., has on all its 
land sides a number of suburban residential districts, and several 
new ones are now being actively boomed in the country south of 
the city. This has led to the development of a ber of 
suburban railways, many of which run to the popular resort of 
Coney Island, or other excursion resorts on the Atlantic Coast or 
the shore of New York Bay. The three elevated railways already 
extend well beyond the built-up sections of the residential part of 
the city, and extensions are projected. One of these roads has 
acquired possession of a line to a fishing resort, and another 
es to extend its line to Fort Hamilton, about seven miles 

istant. From the city limits there is now a steam tramway to 
Fort Hamilton, and an electric railway—with overhead wires and 
very fine rolling-stock equipment—to several points on the bay. 
This electric line has been built in the interest of dealers in real 
estate at these points, and the fare is only 5c. for all or any part of 
the trip. Its city end is at the ferry-house of one of the finest 
ferries between New York and ape having double-decked 
steamers with convenient and artistic saloons, &c. There are also 
several suburban steam railways, operated by light, compact 
locomotives, and long o cars during the summer. The cars 
have transverse seats with reversible backs, and broad footboards 
or steps the whole length, there being no high platforms at the 
stations. These various rapid transit facilities tend to aid very 
materially the development of the suburban districts. 

New York cable railways.—Active work is in progress on the pre- 
liminary work and construction of the two important cable railways 
on Broadway and Third-avenue. On the former road the street 
has been torn up at numerous places, temporary tracks laid outside 
the tracks in the centre of the street, and the latter then taken up, 
water mains relaid, and gas electrical conduits built, sewers altered 
where necessary, and all such work done before work on the cable 
conduit and railway is commenced. This is very difficult work, 
but when completed the street will not be torn up as wet ed 
for repairs as has been the case for some years past. Near Thirty- 
third-street the street is practically upon a rock formation, necessi- 
tating the use of steam drills and blasting to make room for the 
conduit. In the busy part of the city work is prosecuted on one 
side of the street at a time, leaving half the street open for traffic. 
About a quarter of the road is now ready for the cable, and it is 
thought it will be in operation before 1892. The road will replace 
the present horse car line, which was built in 1885. Work is being 
pushed day and night on the Third-avenue line, in which also much 
re-arrangement of pipes, &c., has to be done, and the running of 
the present horse cars also provided for. This road will have two 
power stations, and the uptown station will have two separate 
plants, driving separate cables to the north and south, the entire 
length of line being worked by three cable sections. The track 
work is to be completed by October, the plant by April, 1892, and 
the road to be opened next spring. 

Mogul v. ten-wheel locomotives.—At the convention of the 
American Master Mechanics’ Association a report was presented 
on locomotives for heavy fast service. The engines considered 
were of the above types, both of which have six driving wheels, 
the former having a two-wheel and the latter a four-wheel leading 
truck. The general conclusions were in favour of the latter, which, 
with blind tires on the leading driving wheels, would be practically 
similar to an ‘‘ eight-wheel” type, and would have similar wheel 
base. With sufficient adhesion to utilise all the power, there is 
not an excessive weight on either wheel of this type. An engine 
properly proportioned for cylinders 20in. by 24in. for high speed 
service would weigh about 130,000lb. On a ten-wheel engine, this 
would give about 32,000 on the truck and 98,000 on the driving 
wheels. Ona mogul engine there would be about 20,000 on the 
truck and 110,000 1b. on the driving wheels, or 108,000 lb. allowi 
for difference in construction. The ten-wheel type is also claim 
to be less severe on the track. In regard to the truck, it was 
thought that the best form would be one having a modified form 
of the swing link arrangement. The committee did not think any 
swing motion for the truck was necessary on curves, but that benefit 
would be derived, especially on straight track, if the truck was 
allowed to accommodate itself readily to depressions and bad 
surface of the track. Truck hangers set at an angle are recom- 
mended as preferable to vertical hangers, as they tend to hold it 
to a true centre and guide it better, while with the latter an engine 
will vibrate on straight track. 

Fast run.—The New York and Chicago Limited Express, of the 
New York Central Railroad, made a very fast run June 22nd, over 
the entire length of this company’s main line, from New York to 
Buffalo, 440 miles. The train had been delayed by an accident at 
New York which blocked its track, and started two hours and five 
minutes late, but arrived at Buffalo only twenty-five minutes late, 
although no special arrangements were made for such a run. Three 
engines were used, all of the eight-wheel t with cylinders 19in. 
by 24in., four coupled driving wheels a leading ‘‘ bogie” or 
truck. Each engine weighed about 121,300 lb. and the tenders 
80,500 Ib., a total of 201,8001b. The train consisted of a buffet 
car, 80,000 1b.; compartment car, 94,500 1b,; section car, 95,200 Ib. ; 
two drawing-room cars—83,000 1b. —166,000 Ib.; and a dining car, 
80,000 Ib.; or a total train load of 717,500lb. From New York to 
Albany, 143 miles, the time was 2 hours 47 minutes, exclusive of 
delays, or a running average of 51°3 miles per hour. From Albany 
to Syracuse, 148 miles, 2 hours 54 minutes, 51 miles per hour ; 
Syracuse to Buffalo, 149 miles, 2 hours 53 minutes, 51°6 miles per 
hour. Engines were changed at Albany and Syracuse. The total 
distance of 440 miles was made in 8 hours 58 minutes, or 8 hours 
34 minutes, deducting an aggregate of 24 minutes of detentions 
and stops, giving an average running speed of 51°31 miles per hour. 
This means that considerable dist must have been covered at 
60 miles per hour, allowing for grades, &c. 

Memphis Bridge.—The bridge across the Mississippi Riverat Mem- 
his, Tenn., which is now under erection, will be one of thecelebrated 
ridgesofthe country. It is the only bridge across the river south of 

St. Louis, Mo., and will accommodate a number of railways. The 
eastern shore span is 225°83ft. long; main span, 790°42ft.; two 
river spans of 621-06ft. each; and a western shore span of 338°75ft. ; 
or a total length of 2597°12ft. The eastern span is a cantilever 
arm of 225°83ft. The main span consists of two cantilever arms of 
169°38ft., and an intermediate span of 451°66ft. One river span is 
a continuous truss 621-06ft. long, and the other consists of a canti- 
lever arm 169°38ft. and a parallel chord truss of 451°66ft. The 
western span is a deck truss of 338°75ft. The trusses are spaced 
30ft. centre to centre, and their test height is 77ft. 7in. The 
main pips are 14in. diameter, om the pins at panel points 10in. 
There are five river piers, sunk to depths ranging from 78ft. to 
131ft. below high-water. They were all sunk by pneumatic cais- 
sons, the pressure at the greatest depth being 47 lb., in which the 
men worked forty minute shifts, each man taking three shifts in 
twenty-four hours, Above the caissons the piers are masonry, and 
are 93ft. to 158ft. high, the height of the caissons ranging from 
40ft. to 80ft. The facing is of granite from Georgia, and the back- 
ing of limestone dimension stone from Indiana. The bed of the 
river has 40ft. to 50ft. of coarse sand, over which brush mattresses 
are placed, to prevent scour around the caissons. The caissons 
rest on a thick stratum of clay. 

Aluminum.—The Census-office has recently issued a bulletin on 
aluminum. The United States is now one of the leading producers 
of this metal, and great efforts are therefore being made to reduce 
the cost of manufacture. The product for the census year 1889, 
including aluminum for alloys, was 47,468 Ib., valued at 97,335 dols. 
The principal sources have been cryolite froma Greenland and 
imported bauxite, but recent discoveries of bauxite have recently 
been made in Arkansas. 

Electric block signals.x—A paper has recently been read on the 











care and maintenance of this class of signals, which is coming more 
and more into use, and attention was called to the necessity of 
having careful maintenarce by experienced men if proper efficiency 
is expected from the signals. Battery zincs should be cleaned very 
often to keep the internal resistance at a minimum. A battery 
that will work a 4-ohm sounder for two weeks will only work a 
signal circuit of 4-ohm resistance for one week. The reduction in 
size of the zinc to one-half is not noticed in a circuit of high 
resistance, but is fatal to a low resistance circuit. The majority of 
the failures recorded against electric block signals can be charged 
to the batteries. Every relay should be hermetically sealed, and 
should be protected by a ss arrester. The track wires con- 
necting the rails at joints uire careful watching. The cost 
for maintenance of double track electric block signals is about 
40 dols. per signal per annum, varying slightly with the traffic, 








LAUNCHES AND TRIAL TRIPS. 


On 4 ke steam trawler Albion, which bas been built by 
Messrs. Sir Raylton Dixon and Company, Middlesbrough, for the 
Great Grimsby Albion Steam Fishing Company, of Grimsby, took 
her trial trip from the Tees. Her leading dimensions are :— 
Jength between perpendiculars, 96ft.; breadth, 20ft. 6in. ; depth 
moulded, 1lft. 8in. The engines, which have been fitted b 
Messrs. Westgarth, ——, and Company, Middlesbrough, wit 
cylinders llin., 17in., 28in, by 20in, stroke, gave every satisfaction 
on trial run. 

The steam yacht Zara, designed by Mr. G. L. Watson, Glasgow, 
and built by Messrs, Fleming and Ferguson, shipbuilders, Paisley 
went down the river pro! for speed trial, on the measured 





mile attained a s of 12°5 knots per hour. The Zara isa steel 
steam yacht of 200 tons yacht measurement, and has been built to 
the order of Mr. Peter Coats—of Messrs. J. and P. Coats—Paisley. 
Shehas deck-house forward, within which isthe staircase of thedinin 
saloun, and a wo vd deck-house aft is fitted as drawing-room, me 
has also stair leading to after accommodation. The dining saloon 
is fitted up in oak, with arcaded compartments at side-lights, which 
are fitted with sliding windows of stained glass. The deck saloons 
are also fitted in oak and mahogany. The enginesare the builders’ 
a quadruple expansion type, and indicated 500-horse power 
on le 

On Monday there was launched from the west yard of Messrs. 
C. 5S. Swan and Hunter a steel twin screw steamer of the follow- 
ing dimensions :—Length over all, 145ft., breadth 22ft. 6in., depth 


moulded 8ft. l4in., built to the order of Messrs. Sproston, Son, 
and Co., London and Demerara, intended for their mail nger 
and light cargo trade in British Guiana. The vessel has been 


built under special survey and classed at Lloyd’s 100 A for river 
and sound, with flush teak deck, long shade teak deck extending 
over half the length, and monkey forecastle, houses under the 
shade deck for ladies’ cabin, post office, &c., and water ballast in 
the fore-peak. Engines are by the Wallsend Slipway and 
Engineering Company, and intended to propel the vessel at a 

of ten knots per hour. On leaving the ways she was named 
aa by Miss Hilda Hunter. 

On Tuesday, July 7th, Messrs. Edward Withy and Company, 
Hartlepool, launched a large steel screw steamer samara 
Wooler, built to the order of Mr. George Steel, of West Hartle- 
pool, for Messrs. Steel, Young, and Company, of London. She is 
a modern boat, measuring over 300ft. in length, and built 
throughout of Siemens-Martin steel, with a large measurement 
and deadweight capacity, and built to the highest class at Lloyd's. 
The vessel has a long raised quarter-deck, short poop, long bridge 
house, and a topgallant forecastle. The holds are fitted with iron 
grain divisions, and all decks, deck erections, skylights, bulwarks, 
bulkheads, &c., are constructed of steel and iron. ‘Cellular bottom 
fitted all fore and aft for water ballast. The steamer will be rigged 
as a two-masted fore-and-aft schooner. She will be fitted with 
triple-expansion engines by Messrs, T. Richardson and Sons, 
Hartlepool. 

On Tuesday afternoon Messrs. Henry Doxford and Sons, of 
Pallion, ste A from their _— a spar-deck steamer built to the 
order of Messrs. Stathatos Brothers, of Braila, of the following 
dimensions :—Length, 300ft.; breadth, extreme, 40ft. 9in.; depth, 
moulded, 25ft. Gin. She is fitted with the ordinary triple expan- 
sion engines, built by Messrs. Doxford, with cylinders 23in., 3/in., 
60in., by 42in. stroke, supplied with high-pressure steam from 
two large boilers. She has three 6 by 10 and two 7 by 12 
steam winches, supplied by those well-known makers, Messrs. 
Clarke, Chapman, and Co., Gateshead, who are also the makers of 
the steam windlass. The steam steering gear is of Messrs. R. 
Rogers and Co., of Stockton, make, while the screw gear is made 
by Messrs. Crawford and Son, of Monkwearmouth, the stockless 
anchors being of Mr. W. L. Byers, of Sunderland, make. The 
saloon and cabins are placed in bridge for captain and officers, got 
up in hardwood, of neat design. The engineers are accommodated 
in "tween decks aft of engine room, while the crew are comfortably 
berthed in top-gallant forecastle. During construction the vessel 
has been under the superintendence of Captain S. Hanos, of Braila, 
who is to command the vessel. 

The steam yacht Mira, built from the designs of Messrs. G. L. 
Watson and Co. by Messrs. David J. Dunlop and Co., Port yr 
ran her final trials on Saturday, when her owner, the Hon. Fred. 
G. Wynn, and party were on board. The yacht is 154ft. long, 21}ft. 
beam, and 13}ft. depth, moulded ; the mean draught of water on 
trial, with all stores on board and bunkers half full, being 9ft. 3in. 
The model is a departure from what is generally adopted in steam 
yachts, the stem being plumb and the fore end covered in by a 
monkey forecastle, under which there is a storage room for hawsers 
and other deck gear. The hull is painted white, and with hand- 
some gilt head carving, the general oes is more that of a 
Government despatch boat than the ordinary steam pleasure yacht. 
The crew’s quarters are immediately forward under main deck, 
adjoining them being the officers’ mess-room with enclosed folding- 
up berths for four psrsons. The owner’s apartments extend from 
the after bulkhead of mess-room to the engine and boiler space, and 
from the after end of engine space to the bulkhead se ting the 
rooms for the captain, officers, and engineers. e forward 

dation includes dining saloon—over which there is a trunk 
8ft. long, and the full height and width of the deck house, to give 
light and ventilation in all weathers—state-rooms, pantry &c., the 
whole of the rooms being finished in solid mahogany and oak. The 
after-rooms, which communicate with those forward by a 
alongside the engines and boilers, are finished in solid mahogany 
and satinwood all highly French polished, they include ladies’ 
boudoir, ladies’ state-room, sleeping apartments, bath-rooms, &c. 
The stair to both forward and after accommodations leads from a 
long deck house, the forward end of which is fitted as a deck 
saloon, and the after end as a deck state-room, the centre part 
covering the engines and boilers. The engines are of the triple 
compound type, with a working pressure of 160 Ib. of steam. e 
cylinders are 14in., 22in., and 36in. diameter, and 24in. stroke, and 
one boiler 11ft. 9in. diameter and 10ft. 6in. long ; the conditions 
of contract being that 500-horse power should be sustained under 
natural draught, and 800 under forced draught. The first con- 
dition was easily obtained without any undue effort, while the 
maximum horse-power developed on the measured mile under 
forced draught was 910 ; the mean speed of the various full 
runs on two days’ trial being 14 knots per hour, a result consider- 
ably in excess of the builders’ guarantee. The forced draught is 
the builders own arrangement, admitting air to the ashpits under 
the grate bars only; the fan being placed in the engine-room 
for purposes of ventilation and keeping this ent cool. The 
work was done on the trials of the yacht with 185 revolutions of the 
engines, the boiler having a total capacity of 1449 cubic feet, 
heating surface 1317 square feet, and 42 square feet of grate surface 
as arranged for natural draught. The its taken from the 

















boiler being 1-horse power for every 1°45 square feet of heating 
surface, and 1°59 cubic feet of boiler pe Ae the horse-power 
per square foot of grate surface being 21°66. © total weight of 
machinery with steam up is 84 tons, giving a proportion for each 
horse-power developed of 207 lb. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 

Srncg the quarterly meetings negotiations entered into at those 
gatherings have been in many cases completed, and a fair amount 
of busi has Ited ; but taken as a whole, these fixtures have 
manifested the holding-back policy which consumers have for some 
considerable time past been pursuing, taking the view that a falling 
market was in front of them, and that therefore by waiting they 
would secure even better prices than they can obtain at present, 
On the other hand, manufacturers and agents declare that quota- 
tions, both in the crude iron and finished iron trades, must now be 
considered to have touched bottom, and in several instances they 
are making a firm stand against the demands of consumers. 

The foreign trade is looking up a little in several markets, and 
this contributes to strengthen the position, but, oy king. 
trade cannot by any means be considered busy, and i A a good 
dat more work in many departments could very well be coped 
with, 

The rumours which for some time past have been prevalent with 
regard to pro restriction of output in the Midland pig iron 
trade have taken practical effect in one case, and the production 
is therefore u.w slightly less than it previously was, but this alte- 
ration is not v1 sufficient importance to affect materially the general 
quotations for these classes of pigs. 

Both in crude and finished iron manufacturers are looking 
forward to the rest of the and aut being of a rather 
quiet and steady character, although at the same time the possi- 
bility is admitted of considerably more buying taking place than 
is now experienced, for consumers’ stocks are known generally to 
be low, and it appears only to want the conviction on the part of 
buyers that prices will not go lower to lead to numerous orders 
being _— out which for the present are withheld. 

Staffordshire cinder pigs are quoted 39s, to 40s.; part mines, 
44s, to 46s. ; hot blast, to 70s. ; and all mine cold blast, 95s, 
and upwards. Northampton and Derbyshires range in the 
neighbourhood of 44s., and Lincolns 46s, upwards, 

essrs. T. and I, Bradley and Co., Capponfield Furnaces, 
Bilston, are erecting three Cowper stoves, with which they can 
obtain heat up to 1500 deg. 

The Tredegar Iron and Steel Company’s pigs are quoted 60s. for 
No. 4 hematite, and 50s, for No. 4 second quality, delivered 
Staffordshire, 

Welsh hematites generally are likely to see even lower prices 
than they are at present ; for it is understood in the Midlands that 
some of the Welsh blast furnace ye rietors are stacking their pigs 
to the extent of from 10,000 to 12,000 tons each. They are hoping 
for better times, but if these big stocks are let loose u the 
market, as they will ultimately have to be, it is not difficult to 
foresee the result. 

In the finished iron trade the re-declaration of marked bars at £8 
has brought in some further work for iron of this character. The 
usual 12s. 6d. extra is quoted for Lord Dudley’s brand, whilst 
John Bradley and Co, still quote £9 10s. for their S.C. Crown bars. 
Sandwell bars are quoted £7 10s., and other second-class iron £7. 
Common bars are £5 15s. to £6, or about 5s. drop on the quarter. 

An important feature in the galvanised sheet trade is that con- 
sumers’ stocks are oo in some of the colonial markets. 
The general quotation is about £12 per ton in Liverpool for twenty- 
four gauge, and although in some cases transactions are done at 
less, yet, generally speaking, makers declare that no lower figure 
is = considering the price of spelter. 

in sheets are quoted £6 17s. 6d. to £7 2s. 6d. for angles, and 
£7 2s. 6d. to £7 10s. for doubles, with a fairly good demand, 
Much satisfaction has this week been tapeoedl in Midland iron 
trade circles at the fact that the new schedule of pri for 
sheet iron rolling has been accepted by both sections of the Iron 
and Steel Trade W: Board. 

Hoop iron is £6 10s., and tube strip £6 5s, 

The steel makers report themselves fairly , chiefly on 
structural sections. Basic steel les are quoted £6 5s., tank and 
bridge plates £6 15s. up to £7, and boiler plates £7 10s. 

South Wales steel can just now be obtained in the Midlands at 
decidedly low prices, but such is mainly of the class intended for 
tin-plate manufacturers, and there is not much demand for it at 
present. It is understood hereabouts that although the official 
quotation for tin bars is £5 2s, 6d., less 24, yet in consequence of 
considerable competition from outsiders, including Cumberland, 
makers who send round their steel by boat to Welsh ports, — 
with the fact of the tin-plate stoppage, the price is now as low as 
£4 17s. 6d., and even in some cases, it is alleged, £4 15s. also, less 
4 per cent., which leaves, it is declared, a Joss on the production 
of in some instances as much as 5s. to 6s. per ton. 

Welsh rails are quoted in this district on the basis of £4 7s. 6d. 
to £5 per ton at Welsh works, but there is no demand. £4 lis. 
for 40 Ib. rails is considered an excellent price just now. All Irish 
light railways are expected to require a little more material before 
long at about £5 or under per ton. 

Fuel is in fairly good demand for manufacturing and 
prices are tolerably well maintained. Derbyshire furnace coke is 
on sale at 15s. to 16s., and Durham 25s. to 26s. South Wales 
cokes are in very slow sale up here at 18s. to 23s, 6d., according 
to oo = Welsh foundry are quoted 25s, delivered in 
Staffordshire. 








. In connection with > oe ee = og -¢ wna by 
irmingham ineering firms to their employés, it is in’ ‘in 
to note that on — last the whole of the Senaaieh employ 
at Messrs. Tangye’s Cornwall Works, Birmingham, numbering 
about 2000, left work at twelve o'clock for the first time, this bei 
one hour less than the period previously worked by the men, 
which was ded voluntarily by Messrs. Tangye. In celebration 
of the event it was decided to have a demonstration in Sutton 
Park, whither the whole of the hands were conveyed. In the 
evening a meat tea was provided, and on the conclusion of the 
meal a hearty vote of thanks was, upon the proposition of Mr. F. 
Hodgson, unanimously accorded Messrs. Tangye for the fifty-three 
hours’ concession. Mr. Lincoln Tangye responded on behalf of 
the firm. 

Since Messrs. Tangye announced their intention of shortening 
the hours of labour, several other firms in the district have been 
considering the desirability of making a similar reduction, It is 
stated that at the Hockley Abbey Works of Messrs. John Rabone 
and Sons a uniform 52} hours’ week has been the rule for twelve 
years past, i.c., nine and a-half hours during the first five days of 
the week and five hours on the Saturday. 

The operations of the Severn Commissioners with regard to the 
deepening of the channel in connection with the scheme for the 
improvement of the Severn continues to show satisfact 








A fortnight bas now since actual operations ‘were com- 
menced at Bunn’s Hill Ford, below Worcester. e condition 
of the river has been favourable for the work, and the new 


dredger, the Pioneer, has made good At the point 
in question the hill of red rock which al the river on 
the east side shelves down under water almost into the middle 
of the stream, and the dredger is now worki 
purpose being to make the actual channel 
wide at the and 50ft. at the top. dredger 

t used is armed with seven pairs of claws and fourteen 
ets, The claws, placed at intervals between the buckets, tear 
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up the reek, and the buckets bring it to the surface. During last 
week 650 tons of rock and sand were removed from the bed of the 
stream where the Pioneer has been at work—an average of about 
10 tons per yard run. A great part of the refuse has come to the 
surface in the shape of splintered rock and marl, and has been 
deposited on the western side of Diglis Island below the weir, to 
strengthen the bank there. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—There is still no improvement to report in the iron 
trade of this district ; Lusiness all through remains lifeless, and 
although for the most makers’ quotations are about maintained 
at late rates, under-selling goes on to secure business, and it is onl 
at very low figures that orders of any moment have been booked. 
The general position remains much the same as I have noticed for 
some weeks past. There appears to be a very general feeling of 
uncertainty with rd to the future which acts asa check upon 
operations of any importance being entered into, and although 
there is still a large consumption of both raw and finished enatental 
going on, the ey mm prevails that we are possibly approaching 
another period of depression, and with it a severe conflict between 
capital and labour, and naturally there is a disposition to await 
the course of events. 

A very dull tone continues throughout the iron market here, and 
there was scarcely an average attendance on the Manchester Iron 
ixchange on Tuesday, with very little buying of any weight 
repo either in pig or finished iron, For Lancashire pig iron, 
makers who have now got their ordinary number of furnaces again 
in blast are quoting about 45s. for forge to 47s. for Setadee, tone 
2h, delivered equal to Manchester. ‘I'hese quotations, however, in 
face of the much lower prices at which district brands of equal 
quality are being offered here, are little more than nominal; and 
it is only where local makers have specially favourable rates of 
carriage that they are doing business of any moment. In district 
brands there is only a limited business doing; and although some 
of the makers are ye pretty firmly to late rates, there are low 
sellers in the market, and business has been | ma through at con- 
siderably under what may be termed current market rates. For 
pes Sa to Manchester, forge iron can be bousht readily at 
about 438s., although 43s, 6d, is oo in some instances; whilst 
—- qualities are offered at 44s. 6d., although 45s. is a pretty 

neral quotation, less 24, delivered ual to Manchest 


Previous to the construction of the Manchester Ship Canal, the 
Shropshire Union Canal had free access into the Temey but 
this is being closed up by the canal embankment which has been 
constru across Ellesmere Port Bay. During the construction 
of the canal ® gap was left at the north-western end of the 
embankment, adam had been left across the adjacent end of 
the canal cutting, so that the traffic from Ellesmere Port could 
pass in and out at each tide. On Sunday last it was intended to 
close up the gap in the embankment, and concurrently to remove 
the dam in the canal cutting in such a manner as to retain suffi- 
cient water in the canal to admit of the Shropshire Union trade 
being worked. To effect this a store of rubble stone and of clay 
had been accumulated, wagons and trucks were provided, and an 
embankment, in the form of a rubble training wall, was hurriedly 
tipped across the gap on Sunday between the tides. It was 
intended to have weighted this partial embankment or training 
wall with a clay backing, but time did not permit of this being 
done, and on the incoming tide, the water, as it began to pile up 
against the newly-formed bank, found its way through the rubble, 
and carried away some of the loose stones at the toe of the inner 
slope of the embankment. In this way commenced the work 
of disintegration, which soon became one of destruction, asa breach 
was effected in the temporary bank, which, although not in itself 
serious, yet had the disappointing effect of preventing the reten- 
tion of the water in the canal, and therefore of the removal of the 
dam through which the Ellesmere Port traffic was to have passed 
down towards Eastham. A further attempt was made in the same 
direction between the following tides, but with very similar results. 
A breach was again made, which, although smaller in extent than 
the previous one, was quite as effective in preventing the accom- 
nen yr of the end in view. The total quantity of material 
ipped into the cut—not more than 90ft. wide—was some 7000 
cubic yards, and the quantity actually moved by the tide was cer- 
tainly not more than about 1000 cubic yards. In some of the daily 
arg however, the extraordinary statements were put forward 
hat 16 000,000 tons had been moved in eight hours from a gap 
barely 90 yards in width, which was sufficient to create the impres- 
sion that the whole of the existing embankment six and a-half miles 
long, from the commencement at Eastham to the termination at 
Runcorn, containing 1,440,000 cubic yards of ~~ heart and rubble 
backing, with an additional quantity of 200,000 for pitching work, 
had practically been washed away. The second attempt at con- 
structing the partial embankment across the gap having thus 
failed, a new method has been adopted by the engineers for 





royshire brands remain without material change, but these 
meet with very little pes and for delivery equal to Manchester 
forge qualities can be bought at about 43s. to 6d., with good 
foundry a quoted at 47s. to 47s. 6d., less For out- 
side brands prices are rather easier, good named foundry Middles- 
brough being now quoted by makers at about 48s. 4d. to 49s. 4d. 
net cash, delivered equal to Manchester. With regard to Scotch 
iron, the most noticeable feature is still the exceptionally low price 
of Glengarnock as compared with Eglinton. Only very recently 
there was a margin of quite 7s. 6d. to 10s. between these two 
brands, but now, with Eglinton quoted at about 56s., Glengarnock 
is offered freely at 57s. to 57s. 6d. net cash, delivered equal to 
Manchester. 

The manufactured iron trade remains without material change, 
the business giving out being still mostly of a band-to-mouth 
character, and for favourable specifications low figures continue to 
»e pted. I hire bars range from £5 15s. to £5 17s. 6d., 
and North Staffordshire qualities from £5 17s. 6d. to £6 per ton ; 
hoops remain firm at £6 2s. 6d. for random to £6 7s. 6d. for special 
cut “< with qualities of sheets quoted at £7 5s, to 
£7 7s. 6d. per ton delivered in the Manchester district. 

In the steel trade there is still only a very limited business being 
through, and prices show a continued weakening tendency. In 

ematites very low figures are being taken for anything like 
quantities, and small parcels for ineers requirements are 
obtainable at about 58s. to 58s, 6d., less 24, for good foundry 
qualities, delivered in the Manchester district. The orders givin 

out for steel plates continue only small in weight, and alt on 4 
makers are endeavouring to hold to £7 7s. 6d. as their minimum 
quotation for best boiler-making qualities, delivered in the Man- 
chester district, £7 5s. represents more nearly the actual selling 
price, 

In the metal market there is a moderate business stirring, and 
in one or two cases copper wire has been advanced }d. per pound 
but generally manufacturers are willing to accept late rates for all 
descriptions of manufactured 8. 

A limited amount of activity is still reported generally through- 
out the engineering trades of this district, and in some depart- 
ments rather more work seems to have been stirring during the 
last week or so, stationary engine builders being rather better 
off for orders than has been reported of Iate. Locomotive builders 
continue fairly busy, whilst machine tool makers in most cases are 
well supplied with orders, and for some descriptions of special tools 
there is still a considerable amount of new work coming forward. 
—— however, the outlook for the future remains much the 
same as I have noticed for some time past, and there is a decided 
quietening down as regards the weight of new work coming 
forward, whilst increasing competition to secure business is steadily 
tending to lower — where new orders are secured. 

The usual monthly — issued by the trades union organisa- 
tions connected with the engineering industries are, perhaps, a 
trifle more satisfactory than they have been for several months 
past, and this is due really to circumstances which are not directly 
connected with the actual condition of trade. With regard to the 
returns of out-of-work members, these show a slight decrease upon 
those of the previous month, but this is due to the settlement of 
disputes which were previously going on in the North of England, 
and not to any actually increased demand for men. The A - 
mated Society of deen have now about 3 per cent., and the 
Steam Engine Makers’ Society about 1 per cent. of the total 
membership in receipt of out-of-work support, which is slightly 
under the returns of the previous month. ere is, however, no 
pressing demand for men, and there is a continued influx of out-of- 
work members coming into the Manchester district, which is a sign 
of slackening activity in other centres. A more important improve- 
ment in the returns is that with reference to the sick benefit, 
which, as I have previously stated, had swollen to abnormal pro- 
nope as the result of the recent prevailing influenza epidemic. 

e effects of this, however, would seem now to be rapidly passing 
away, and although the returns of both the above societies are 
still considerably in excess of the average ber o bers in 
receipt of sick relief, they have fallen very largely since last month, 
the Amalgamated Soeiety of Engineers having 700 members less 
on sick benefit, as com with the previous report, 

With regard to the fifty-three hours’ question, the mo t is 
still slowly te goa my in various quarters, but it is not being 
pushed forward with any vigour, the men evidently being wise 
enough to perceive that the evidences of decreasing activity are too 
real to allow of any further demands being made upon the 
employers with much chance of success, In the Liverpool and 

ton districts the position remains much the same as last reported, 
the matter being in abeyance pending the expiration of the three 
months’ notice, which was arran; to be given on either side 
before any alteration could be made in wages or hours. The fifty- 
three hours has been generally conceded in the Oldham district, 
and Messrs. Platt Bros, have intimated that the reduced time of 
ber 9 will come into operation after the usual holidays next 
month, 

. The second important operation in connection with the comple- 
tion of one portion of the Manchester Ship Canal has not been 
carried out so et as the letting in of the water to the 
Eastham section, to which I referred three weeks ago, but the 
temporary failure to close up the small gap in the embankment at 
Ellesmere Port has been so greatly exaggerated in the daily press, 
that it will be as well to state briefly what are the actual facts. 

















plishing the object they have in view. A try has been 
constructed at the full height of the finished bank, and the loose 
rubble on the line of the embankment has been removed, and it is 
cagenes that by the end of this week the yap will be made up 
not partially, as was originally intended, but to the full height, and 
completely finished so as to be amply able to withstand any pos- 
sible action of either tide or wind. 

There is no very material change to report with regard to the 
coal trade. The demand continues quiet for all descriptions of 
fuel, with stocks accumulating in some descriptions, but prices are 
still well maintained generally, and it is only in the inferior sorts 
that there is any appreciable weakening tendency. At the pit 
mouth best coals are still quoted at 12s. to 12s. 6d.; seconds, 
10s, 6d. to 11s.; common house coals, 9s. to 9s. 6d.; steam and 
forge coals, 7s. 9d. to 8s, 3d.; burgy, 6s. 9d. to 7s, 3d.; best slack, 
6s. to 6s, 6d.; and common, 3s, 9d. to 4s. 3d. 

Shipping remains dull, with ordinary steam coal offering freely 
at 9s, to 9s. 6d. per ton, delivered at the ports on the Mersey. 

Barrow.—There is an easier tone to report in the hematite pig 
iron trade this week. Prices have come down and are quoted dls, 

r ton net cash for hematite warrants; and 52s. 6d. net f.o.b. 
or parcels of mixed bers of B iron. The business 
done by makers during the week shows a falling off, and is less 
than for many weeks past. This is caused by the a_i of 
some mills in the steel trade; but mainly to the fact that buyers 
will not place orders for iron while the present state of things exist, as 
before placing orders they want to be assured as to what will be 
the next turn of the market, and of speculators in particular. 
There has not been much speculation during the week, and the 
small consumption of hematite iron caused a somewhat large 
increase in stocks. Later on, however, some business was done, 
with the result that stocks now only represent a matter of 91 tons 
more than they did last week. The amount still held is 134,405 
tons. There are forty-one furnaces in blast against forty-seven in 
the corresponding week of last year. A decrease in the output 
may, however, be ex . 

In the steel trade there is not much new business doing. The 
demand for most of the descriptions of steel manufact in this 
district is poor. Rails are quiet at last week’s rates of £4 7s. 6d. 
for heavy qualities, £5 10s, for light sections, and £6 10s. for 
colliery rails. Shipbuilding materia] is in fair inquiry; but, owing 
to stoppage of mills for repairs, &c., makers are scarcely in a 
position to accept orders. Ship-plates are at £6, angles at £5 15s., 
and boiler-plates at £6 15s. Slabs and billets are still quiet trades, 
at £410s. each. Tin-plate bars are in poor request, and little is 
doing at £4 17s. 6d. e business doing in blooms is very limited 
at £4 5s, Hoops maintain a fair sale at £6 to £6 10s., accordin 
to section. Wire-rods are neglected at £8 5s, to £8 7s, 6d. 
Spiegeleisen is in fair request at 95s, per ton for 20 per cent. 
qualities, net f.0.b. 

No new orders are reported in the shipbuilding and engineering 
departments. The works are fairly busy. 

ron ore finds a poor market, and much inactivity is noticeable 
at the mines. Average descriptions are at 9s. 6d. per ton net at 
mines, 

Coal and coke are quiet. East Coast coke is at 18s, 6d. to 
19s. 6d., delivered. 

The shipments for the week ye og 21,294 tons, against 
22,174 in the corresponding week of last year, a decrease of 1880 
tons. Up to date 529;124 tons have been shipped, against 568,170 
tons last year, a decrease of 42,046 tons. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron and allied industries of this district are quiet, but are 
certainly no worse than they have been for some time past, and in 
some departments manufacturers are disposed to look at the 
future less despondently. Among these are the shipbuilders and 
bridge-builders, and the plate makers must naturally share in 
any improvement which is — by these two branches. 
The shipbuilders are not so ly off as has been generally 
ex! , in fact Lloyd’s quarterly report shows, by actual 
statistics, that they are more fully occupied now than the 
were at the corres a period of last year, and the wor 
still in hand will keep them well employed for some months 
to come. Of course, the prices at which recent orders have been 
booked were much below those of last year, but materials have 
come down enough to allow of these being accepted. It appears 
to be now the idea that prices are not likely to be much, 
if any, lower, and shipowners who have been waiting are 
now more inclined to order. The shipbuilders in the Tees and 
Hartlepool districts seem to be better situated than those in 
any other district, except Belfast, these being the only two 
districts in the country where there was a greater tonnage building 
than at the end of June, 1890, and the increase here is very 
substantial, there being sixty-three vessels of 121,430 tons building, 
against fifty vessels of only 100,580 tons a year ago. The builders 
in this district have not found it necessary yet to make any reduc- 
tion in wages. The bridge builders, who in this part of the country 
have not yet found ef slackness of work, are put in better spirits 
by the likelihood of many of the cast iron bridges on the 
railways of this kingdom being replaced by steel or wrought iron 
bridges, for if so many of the cast iron bridges on the Brighton 
line are declared to be too light and unsuited for the heavy traffic 





and enormous engines that now have to = over them, similar 
bridges on our main lines are quite as likely to need replacement 

No doubt, such bridges will speedily be thoroughly tested. The 
plate-makers, on the strength of these reports, have endeavoured to 
push up the prices of their productions, but the buyers have not 
seen their way to pay more, and practically the value of plates 
and angles also is the same as it has been for some time past. 
Makers on Tees-side would accept £6, less 2} per cent., for steel 
ship plates, and even £517s. 6d., less 24 per cent., would not be 
refused for a good order, but in North Durham sales have 
been reported at £6 2s. 6d., less 24 per cent., delivery in all 
cases at producers’ works. Iron ship plates could readily be 
bought at £5 10s., less 24 per cent., though £5 12s. 6d., less 
the discount, has been asked by several firms, who were 
willing to do business at 2s, 6d. less last week. Common bars 
are £6 10s., less 2} per cent., and best bars £6, less % per cent. 
Ship angles are £5 5s., less 24 per cent., for iron, and £5 15s., less 
2k per cent., for steel. The Bowesfield Ironworks, Stockton, which 
were stopped in September last, and have since been sold to a new 
company, are being put into a thorough state of repair, a 
considerable amount of money being expended by the new 
owners in this work, but they are not likely to re-open 
the establishment, which produces iron plates, until trade is a 
good deal more profitable than it is at present. Heavy rails 
are quoted £4 7s, 6d. net at works, but there is very little doing 
in them. The stoppage of the tin-plate manufactories in South 
Wales has aff the steel works here in that it has closed an 
outlet for a large quantity of steel billets. Yet in spite of this 
the steel works are fairly well employed, but the new orders 
procurable are few and for small quantities only. Steel railway 
sleepers are in poor request, and can be bought at about £5 7s. 6d. 
net. The closing of the Argentine market and the difficulty of 
finding other markets has lessened the output of sleepers in this 
district a good deal, and this department at the Andersten 
Foundry, Port Clarence, is entirely closed, and the company only 
employ 500 men now in place of 1000 when the establishment is in 
full swing. 

As regards the pig iron market, this is very dull ; nevertheless, 
some makers and merchants report more inquiries, though they do 
not result in much, as consumers do not believe that the relatively 
high prices now ruling for No. 3 Cleveland g.m.b. pig can be main- 
tained. It is 4s. above the 2 proge of grey forge, whereas the differ- 
ence is usually only 1s.; and as grey forge, the supply of which is 
in excess of the requirements, is not likely to be raised, No. 3 will 
have to come down. It is No. 3 quality that is chiefly required for 
shipment to the Continent, and the consumption of it out there has 
been steadily falling off. Thus during the last half-year only 
175,528 tons of Cleveland pig iron went to continental ports, as 
compared with 267,515 tons in the corresponding period of 1890; 
and to Germany and Holland, our chief customers, only 82,715 tons 
were sent, against 165,975 tons; in fact, during the first six months 
of this year little more was forwarded to Germany than has some- 
times been sent in a month in really brisk times. This decrease 
has partly been due to the depression of trade on the Continent, 
but it is not so much owing to that as to increasing production of 
native foundry pig iron. Makers in Germany, Luxemburg, and 
the Longwy district have been improving the quality of the Pig 
iron they produce, and now make good foundry iron to compete 
with the British. Less of the latter is therefore required on the 
Continent, and this is unsatisfactory for us, in that it means that 
we may not be able to regain the trade whentimes mend. Another 
unsatisfactory feature is the large amount of iron that is going 
into the public warrant stores in this district. About 40,000 tons 
have been sent there within the last three or four months, and on 
Wednesday night Messrs, Connal and Co. held 147,006 tons of 
Cleveland pig, or 3370 tons increase for the week, and 6950 tons 
increase since the month commenced. From this it is pretty clear 
that the output is in excess of the requirements. Some of the 
makers themselves are sending iron into the public stores, because 
it pays better to lodge their iron there and sell warrants than to 
adit ‘mahal iron. It would be well for the trade at large if 
they would cease to send iron into store, for all this iron is 
sure to come back upon the market and compete with them. Thus 
they are paving the way for greater difficulties. It would be 
better to let the iron be stocked in their own yards, for then the 
increase of stock would only be reported at the end of the 
month, whereas when sent into the store it is reported every day, 
and the effect upon the market is much more detrimental. Several 
of the leading firms will neither put iron intothe eer stores, nor will 
they allow their iron to be lodged there by other parties, it being 
expressly stipulated in al] their contracts that the iron is not to g° 
to Connal’s, It would be well if all the firms would so act at the 
present time, but they are tempted because buyers will pay a little 
extra for iron for storing pu than for iron for shipment. 
The time, however, appears to have come when the make should 
be further reduced, especially as the consumption of forge iron 
also is not equal to the production, but there is not yet any sign of 
more furnaces going out. 

Cleveland pig iron makers have this week advanced their quota- 
tion for prompt f.o.b. deliveries of No. 3 g.m.b. to 4ls., and 
40s. 6d. has been the regular price asked by the merchants, this 
being 3d. more than was ruling at the close of last week. Outside 
the warrant stores there is not a large amount of No. 3 to be got, 
for only three or four makers have any stock. No business is done 
for forward delivery. Few transactions have been reported in 
Middlesbrough warrants, and the London syndicate have appar- 
ently abandoned their endeavour to “‘boom” them. There has 
been very little alteration in their value ; the week began with 
them at 40s, 114d. cash ; on —7 afternoon they had risen to 
tls.; on Tuesday 41s. 1}d. was asked ; and on Wednesday 40s. 9d. 
The price of grey forge is 37s.; but sellers have some difficulty in 
getting that, as the consumption is falling off both in the district 
and in Scotland, which takes from this district mainly grey forge 
and No. 4 foundry. The sale of hematite pig is restricted, and 
50s. isasked for mixed numbers. Spanish cre delivered in the Tyne 
or Tees is about 13s. to‘l4s. per ton. The freight from Bilbao to the 
Tees is 5s. 3d. Pig iron shipments from Middlesbrough this month 
to Wednesday night reached only 30,105 tons, —— 565 tons in 
June to 15th, and 43,369 tons in May to 15th. Though the furnaces 
at Witton Park have been deleted from the list of furnaces built, 
reported in the ironmasters’ statistics, it appears that Messrs. 
Bolckow, Vaughan, and Co., the owners, have not dismantled 
them. They could be made ready for re-lighting at comparatively - 
small cost, and hope is that though they have not been at 
work for ten years, they _ some time find occasion to recom- 
mence operations there. Slag from the blast furnaces making 
basic iron, which was formerly thrown away as useless, is now 
realising something like 25s. per ton. It is converted into manure 
for agricultural purposes, and a large quantity is sent to Germany 
and Sweden, besides which its value is becoming more thoroughly 
appreciated in this country. 

Biast furnace coke of average quality can be bought at 13s. per 
ton delivered at Middlesbrough, but 12s. 6d. per ton would not be 
refused for a contract to extend over a few months. Coke for 
shipment is 16s. per ton f.o.b. Manufacturing coal is Ils. 6d. 
screened and 10s. unscreened. The supply both of coal and coke 
will be reduced by the stoppage of the West Stanley Colliery, near 
Consett, where a fire occurred on Sunday which destroyed the 
head gear and did other damage to the extent of £60,000. It will 
be a twelvemonth before operations can be resumed, and 500 men 
are thrown idle by the disaster. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Soutu Yorkshire collieries have in done a largely increased 
trade with Hull, as com with the first six months of 1890. 
The weight taken to the great Yorkshire port for the half-year 
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ended the 30th of June last was 1,082,056 tons, against 964,360 for 
the di riod of last year. This tonnage represents an 
increase of 117, tons. Of the quantity which has been sent 
from Hull to London, 112,904 tons have gone by sea. Denaby 
Main still heads the lists with 89,804 tons, an increase of nearly 
9000 tons on the six months of 1890. Manvers Main comes second 
with 68,192 tons, which is 12,000 tons better; Allerton Bywater is 
third with 44,056, as compared with 18,968 ; and Monk Bretton comes 
fourth with 40,130, against 35,408. Wharncliffe Silkstone, on the 
other hand, has decreased from 43,240 tons in the first half of 1890 
to 34,384 tons for the six menths just expired. For the month the 
weight of coal taken to Hull was 196,632 tons, which is an increase 
of 17,984 tons on June of last year. The exports to distant 
countries last month was 120,086 tons, against 91,327 in the similar 
period of 1890; for the six months the weight was 468,472 tons, as 
compared with 396,873 tons in the half-year of 1890. Sweden and 
Norway have been our principal markets, having taken 116,789 

an increase of 19,000 tons. Germany, with 102,919 tons— 
against 70,837 tons—comes next. Belgium and Italy have largely 
decreased ; Russia, Denmark, Egypt, and East Indies, all show 
material improvement. It was anticipated that the development 
in the southern coalfields of Russia would have told adversely on 
the Black Sea trade; but the figures show a heavier business, 

The continued fine weather is causing house coal to be in 
diminished demand. In the pits where that class of fuel only is 
produced, short time is being worked. In the majority of the 
thick seam pits, where both steam and house qualities are raised, 
from four to five days per week are the rule. In the Barnsley bed, 
Silkstones are quoted at lls. to lls. 3d. per ton at the pits; 
Barnsley thick seam can be had at 9s. 9d. to 10s. 6d. per ton; 
Parkgate from 8s. to 8s, 6d. per ton. House and gas coal are both 
quieter for the metropolitan market; steam coal is now at its 
briskest. Hull, Grimsby, and Gooleare receiving large quantities for 
the Baltic and other ports. Quotations for steam coal uncontracted 
for area little higher, 10s, 3d. to 11s. per ton being asked ; slack and 
smudge are in little request, and can be had at very low rates. 
Coke is also languid, owing to the depression in the iron industry. 
At Sheffield the price of house coal is sustained at what seem high 
figures—18s., 17s., and 15s. 6d. for drawing-room coal; 14s, 6d. 
and 14s. for kitchen fuel; and 8s, for slack. Considering the pit 
values, these prices, which appear on a “reduced list,” look big 
eno 

There is little hope of early improvement in the iron trade. No 
comfort was forthcoming at the Birmingham quarterly meeting, 
where complaints of “‘cutting” were more prevalent than ame 
Quotations, it is expected, will remain stationary for some time 
yet. Hematite iron is now ruling at 57s. 6d. per ton delivered in 
Sheffield. Orders for railway material are not likely to be less 
than during the early part of the year. The Mi d Railway 
Company has distributed a considerable amount of work between 
the different makers of tires and axles in this district. The 
Central Argentine aye arn must have faith in the early close of 
the intestine troubles of the Republic, for it is again inquiring 
for goods requiring tires and axles, Similar inquiries are bei 
made by the Caledonian, South Australian, and Southern Mahratta 
lines. As home traffics are also increasing, there is thus every 

rospect of a fair amount of business in railway material for the 

ines of the United Kingdom. 

In marine material there is a keen look-out for specialities. The 
Atlas Works are providing the Serve tubes for one of the Cunard 
Company’s smaller steamers engaged in the Mediterranean trade. 
It is expected that the experience thus acquired will lead to the 
adoption of these tubes on the Atlantic-going steamers. The 
Inman Company is making similar trials of the Serve tube, while 
the White Star and other standard lines are also devoting attention 
to the invention. The makers are very hopeful that the results of 
the experiments now being made will lead to the Serve tube 
coming into general use at no very distant date. An important 
business continues to be done in Purves’ furnaces. All the boiler- 
makers are well-off for work, which is a healthy sign of the general 
condition of trade—even although the heavy industries in several 
Seite are somewhat disappointing. 

tensions continue to be e to the establishments in Sheffield 
and neighbourhood. The silver-plating houses are adding largely 
to their productive capacity. The Mexborough Foundry—Messrs. 
H. and 8. Barker Co.—have begun an enlargement of their 
works, with the object of making steel springs. 

Mr. A. M. Chambers, J.P.—Messrs. Newton, Chambers, and Co., 
Thorncliffe—has been appointed as the representative of the Mining 
Association of Great Britain on the governing body of the Imperial 
Institute of the United Kingdom, the Colonies and India, and the 
Isles of the British Seas, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been very quiet this week. 
The amount of business being done is very much below the ave \. 
Prices have been steady, Scotch warrants selling at 47s. to 47s. 24. 
cash ; Cleveland, 40s. 10d. to 41s.; and Cumberland hematite, 
50s. 104d. to 51s. The market is now closed until Tuesday of next 
week for the Glasgow Fair holidays. 

The prices of makers’ pig iron are as follows:—G.M.B. and 
Govan, f.o.b. at G w, per ton, Nos. 1 and 3, 47s. 9d.; Monk- 
land, Nos. 1, 48s.; No. 3, 47s. 6d.; Carnbroe, No. 1, 49s. 6d.; No. 
3, 48s. 6d.; Clyde, No. 1, 56s. 6d.; No. 3, 52s, 6d.; Gartsherrie, 
No. 1, 58s. 6d.; No. 3, 55s.; Summerlee, No. 1, 58s 6d.; No. 3, 
55s.; Langloan, No. 1, 60s.; No. 3, 57s.; Coltness, No. 1, 
60s. 6d.; No. 3, 56s.; Calder, No. 1, 58s. 6d.; No. 3, 54s. 6d.; 
Glengarnock, at A: , No. 1, 59s.; No. 3, 51s.; Dalmel- 
lington, No. 1, 52s.; No. 3, 50s. 6d.; Eglinton, No. 1, 50s. 6d 
No. 3, 49s. 6d.; Shotts, at Leith, No. 1, 60s. 6d.; No. 3, 56s, 6d 
Carron, at Grangemouth, No.1, 62s.; No. 3, 56s. 

The shipments of pig iron from Scotch ports in the past week 
were 7645 tons, com with 12,129 tons in the co: ndi: 
week of last year. rmany took 715 tons, Canada 375, Hollan 
320, France 349, Italy 285, United States 200, India 155, 
Australia 200, Russia 100, Belgium 110, other countries 98, the 
coastwise shipments being 4738 tons, compared with 4541 in the 
same week of 1890. The total shipments from Ist January till 
date are 135,090 tons, compared with 247,818 in the same period 


of last year. 

There is no 1 4 in the total number of furnaces blowing, 
which is 69, against 80 at this time last year ; but one furnace has 
been taken off basic pig iron, and one additional placed on 

There are now 48 ordinary furnaces in blast, i 


“id 
+3 


ordinary. inary 
47 twelve months ago, 17 hematite, against 25, and four basic, 


against 8, 
During the past week there was shi from Glasgow sewing 
399, steel goods £6821, 


machines worth £9793, machinery £ 
and general iron manufactures, £47,134. 

The steel trade shows no improvement. A strike of a large 
number of workmen in the Clyde shipyards has rendered un- 
necessary the regular delivery of a coulieatle amount of steel in 
the meantime, and there is no fresh work of this kind being placed. 
For the orders which are in the market the competition is very 
keen, as the productive capacity of the steel works is larger now 
than at any former time. ides are nominal. 

The finished iron department has been fairly active this week, 
but the inquiries appear to be less numerous than they were a 
week ago. This is nodoubt due to the fact that the annual trades’ 
holidays ‘are now begun, and that a large number of men are 
already idle. Makers quote the lowest grade of common bars 
£5 lds. per ton, second grade £6, highest grade £6 2s, 6d., best 
bars being 10s. per ton higher, sheets £7 10s., all less the usual 
5 per cent. discount, 

ere has been a firmer feeling in the coal trade, both splint 
and ell coal meeting with a rather better demand, and the prices of 





these qualities have been a shade firmer. Main coal, f.0,b. at 
Glasgow harbour, is quoted at 7s, 6d. to 7s. 9d. per ton ; splint, 
8s. 6d. to 8s. 9d.; ell, Be. 9d. to 9s, 8d.; and steam, 10s, to 10s, 9d. 
Dross is exceedingly plentiful and is becoming very cheap. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AFTER several weeks of partial depression in the steam coal trade, 
there was, mid-week, much more animation, and on Cardiff ’Change 
in particular a tendency to harden in prices, which has not been of 
late. Notwithstanding this, the trade is believed by the best 
skilled experts to be really on the “turn,” and lower prices must 


soon prevail. In to quantity, shipments keep up well at all 
ports, as one day this week } ee Cardiff the number of large coal 
steamers clea: was very noticeable. In eleven of them only, 


over 28,000 tons were carried, without reckoning bunkers. Total 
coal shipment from Cardiff last week was 235,234 tons. Mid-week 
in Cardiff the following quotations prevailed :—Best steam, 14s, to 
14s, 6d.; seconds, 12s, 9d. to 13s. 3d.; best small, 5s, 8d. The 
weakness in house coal has been more emphasised, and dealers 
complain loudly. Last year house coal prices kept well up all 
through the summer. This time best is selling at 11s., through 
coal from 10s. 9d., and small 8s, 6d. Swansea prices are very 
similar, and there, this week, best No. 3 Rhondda is being sold 
from 13s,., and best anthracite for malting purposes from 15s, up 
to 16s. The steadiness of this class of coal is maintained by the 
prosperous character of the brewing trade in Wales. Coke shows 
the same dulness, one class, furnace, being as low as17s. Patent 
fuel at Cardiff and Swansea keeps up its figures at 13s. to 13s, 3d, 
Iron ore from 13s. 9d. Pitwood at Cardiff is at 15s, 6d., and at 
Swansea from 17s, 

There is a good deal of slackness in the iron ore trade, and bad 
prices fail to tempt business. 

The arrivals this week include one from Barrow, and another 
from Bilbao, from Messrs, Crawshay, and one from Duddas to the 
Dowlais Company. 

The iron and steel trades continue very dull, a few foreign rails, 
a small quantity of colliery rails, and some completions of the bar 
contracts, comprising the principal trade. Last week a furnace 
was blown out at Cyfarthfa and another at Dowlais. There are 
now four or five furnaces out in the district, and in consequence a 
good deal of spare labour is to be seen about, which fortunately is 
being utilised for haymaking. 

The statement made in some quarters that Wales is well off for 
rail orders is anything but correct. One of the principal agents at 
a large works regarded the situation as ‘ one of extreme depression 
and the outlook bad. We cannot even get £4 10s. for rails,” he 
said, ‘‘ and as for tin bar most of our customers are closed, and it 
is not certain whether a month’s stoppage will so lessen the stocks 
in America as to encourage home tin-plate works to go in strongly 
for steel bar.” 

Swansea is now suffering visibly from the tin-plate stop s, 
and last week the clearances of tin-plates fell to their east 
record, 640 tons, as against 4000 tons in the corresponding week of 
last year. The export altogether was reported at 10,616 boxes, 
and the total make at 22,751. The stocks in Swansea are now 
down to 53,440 boxes, or about an average week’s clearance in the 
event—a speedy one, I hope—of a revival of trade. 

It was reported on Change at Swansea this week that a strong 
effort was made at the Birmingham meeting to force down prices ; 
but makers were firm, and, after some little delay, bookings took 
place at moderately good prices of coke and charcoal plates. Last 
quotations are:—lIron cokes, 13s. to 13s. 3d.; Bessemers, 13s. 3d. 
to 13s. 6d.; Siemens, 13s, 6d, to 13s, 9d.; ternes, 26s, to 31s.; 
charcoals, 17s. to 19s. 6d. 

Bessemer blooms are offered at £4 15s., bars at £5 2s, 6d., 
Siemens from £5 7s. 6d. 

The latest rail quotations I have seen are as follows :—Swansea, 
heavy sections, £4 5s. to £4 7s. 6d.; light bars, £5 7s. 6d. Pig 
iron market quiet ; Glasgow at 47s. 2d. 

Newport returns show in the item of iron ore, for which it is the 
— port, a falling-off in that industry which illustrates the 

Too} condition of our steel trade. In the — month the total 
fell from 66,530 to 32,792 tons. Newport coal total for week ending 
July 4th showed a marked improvement, the exports being rela- 
tively 40,887 June week and 58,661 week as uly 4th, 

A strike broke out at Bristol docks on Monday, and serious 
collisions between unionists and non-unionists are feared, unless 
peace measures, now in hand, shall prevail. 

The Severn improvement scheme, to which Cardiff has lent a 


willing hand, is ng. During the week 650 tons of 
rock and sand have been removed from the of the stream below 
Worcester. 


A sale of colliery plant in connection with the Duffryn Rhondda 
Colliery, Tywith, took place this week, consequent on the abandon- 
ment of operations on the Maesteg side. 

The increase of dock accommodation at Cardiff continues to 
occupy the attention of the Corporation. 

Local shares are healthy. Rhondda Bays are creeping up to 
£10. Latest sales were at 98. Taffs are moving upwards to 77, 
and Barrys are at 217—20. 

The discussion re eight hours’ colliery labour continues, and a 
majority are now in opposition. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE as’ of the general iron market has not undergone any 
marked c since last letter, fairly active employment being 
carried on in most departments. Only the old complaint of the 
excessive cost of production as compared to the selling prices con- 
tinues to damp down any satisfaction in the business. 

There is still no improvement to report regarding the condition 
of the Silesian iron trade. Pig iron especially continues in a 
miserable state. Although a somewhat r tone and better 
employment has been reported in the malleable iron branch, the 
low prices of merchant bars, plates, &., prevent this business 
from roc egs | at all satisfactory. A fair activity continues to 

haracterise i 


r) e Austro-Hungarian iron industry. 
the different branches of business, Pig iron is in good call 
at pretty firm notations; the leable iron branch is 


also well off, there being a healthy demand for bars, hi ’ 
and girders. Plates, on the other hand, are more or mw 
pressed, while in the wire trade a brisk sale is being reported. 
Also the steel works are very well occupied just now. ie wagon- 
factories again may probably have to dismiss part of their men, as 
there are no orders of any weight within sight which would be 
likely to occupy them. Pig iron stands at from 52 to 56f. per 
ton; Bessemer, 57 to 59fi.; Bessemer ingots, 82 to 92f1., st 
Vienna. Bars 117°50 to 120f., and in some instances 125f.., p.t. 
at works. Girders, 115 to 120fl. ; boiler plates, 175 to 180fl. ; tank 
ditto, 137°50 to 150fl.; galvanised sheets, 240 to 290f1. 

French iron industry continues dull, and in Paris bars can 
hardly realise 165f., while girders stick to the old price of 175f. 
p.t. For orders of any weight concessions are most willingly 
made. Belgian iron business continues quiet, — for bars 
and girders. Basis price for the latter is 127°50f., for export 
130f. p.t. for mixed lots, f.o.b, Ant 

For bars No. 1 the basis price of 127 50f. is with difficulty main- 
tained. The exports of plates continues in a satisfactory manner. 
The steel works at d’Ougrée have been fortunate enough to obtain an 
order for 4500 t. rails—20 kilog. per metre—for Brazil. Athus has 
blown in a blast furnace for forge pig, the daily production of 
which is estimated 100 to 125+. Monceau has blown in one for 
foundry pig. Acoz have blown out or damped down all their 
furnaces, In Charleroi, Litge and Luxemburg the production in 





June was as follows :—Of forty-six furnaces, twenty-one were in 
blow, with a daily production of 1095 t. fo pig in fourteen 
furnaces ; 129t. foundry in two furnaces; 507 t. iron for steel 
making in seven furnaces. Production in June, 1891, was 50,640 t., 
—s 80,445 in June, 1890, During the first two quarters of 
1891, 294,161 t. were produced, against 478,675 t. for the same 
period the year before. } 

The development of Rhenish-Westphalian iron business has not 
in any wise altered since last week, the op mene tendency remaining 
a firm one. Iron ores are tolerably well inquired for, whereas for 
minette only a very weak demand is being experienced. Prices 
are depressed. The pig trade generally is quiet, the fresh work 
offering being very inconsiderable; prices have not changed, 
The spiegeleison iness is still dormant; the same may, 
on the whole, be said with regard to —_ pig and foundry, On 
the malleable iron market inland demand for bars has remained so 
far satisfactory ; but foreign trade, though in some special instances 
rather improved, still shows little animation. The prices are firm ; 
but, compared to the raw materials, generally regarded as unre- 
munerative, Girders find pretty regular sale, but at depressed 
prices. Brisk activity is being maintained at the plate and sheet 
mills. Machine factories, and iron foundries also, continue in 
satisfactory employment. At a recent tendering for fish-plates, 
M. 129 p.t. was the lowest offer ; the highest offer was M. 160p.t., 
others ranging between M. 135 to 150 p.t., at works, 

French papers state that the income by indirect taxes exceeded 
in the month of June c. the Budget by 16,900,000f., and was 
4,700,000f. more than in June 1890, 43 ; 

French iron industry has gained not a little additional im- 
portance by the present favourably inclined tendencies of 
some foreign Powers, especially of Russia. The fact of French 
officers superintending the manufacture of the smokeless powder 
in Russia, the extenswe orders for Russian arms placed 
in France, the visit of Russian admirals to French arsenals 
and workshops, are among the topics dwelt upon by our 
excitable neighbours as so many causes for gratification. It 
remains to be seen if Russian influence will reach far enough 
to secure to French firms the Turkish orders for heavy guns 
about to be given out. A sharpish kind of fight relating to 
this subject is going on just now between the representatives of 
Canet and Krupp. It is pointed out on the German side that 
whereas Germany actually has an interest in the military strength- 
ening of Turkey, France might, in case of Russo-Turkish diffe- 
rences, become, to say the least, rather an unsafe purveyor. 

The Federal Railway department now officially states the number 
of killed at the Minchenstein disaster to have n73; wounded, 
131; missing, 11. Ofthe latter only a part had been ascertained 
to have been on the train. There is no denying that late railway 
accidents and other causes have in many circles given rise to pain- 
ful uncertainty and doubts. In relation to this subject the remarks 
of a railway official of high standing and —_ experience are 
much commented upon, and may appear of some interest. He 
says :—‘‘ It must be acknowledged that our German iron industry 
has made very considerable progress in the manufacture of iron 
and steel. To-day we railway engineers have at our service 
German railway material of such excellence as we could not have 
dreamed of twenty years ago. We now have Thomas steel, Martin 
steel, and cast steel, which, each having their separate merits, 
must be pronounced to be generally of excellent quality ; but 
unfortunately it has not yet been possible to produce a material of 
constant and uniform excellence. This is especially the case with 
Thomas steel. Along with pieces of the most perfect firmness and 
toughness, pieces of a brittle nature will unexpectedly appear. 
This has caused many machine factories to return to the former 
system of using the old hammered fine-grained iron in all cases 
where not only great firmness but also great toughness is absolutely 
nD ° This fine-grained iron, particularly the pure and tight 
qualities of it, well hammered, though not equal to steel in firm- 
ness, yet far surpasses that material in toughness. The ominous 
and often unaccountable breaking and cracking in steel has caused 
many an anxious thought to railway engineers for some time past. 
Military authorities, too, have been ere this considering how the 
evil might best be remedied.” 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 8th, 1891. 

TRADE and manufacturing throughout the United States just at 
this time are rather dull. is is the period of semi-annual settle- 
ments, and business men are more anxious to collect than to sell 
or take orders. A good feeling exists, and the liquidation in pro- 
gress is going on steadily. “Phere is a stronger under tone to 
the market than there has been for a month or so, due partly to 
thé near approach of a return of some of the gold which we have 
been losing for months. While there has been quite a falling off 
in the volume of business in general merchandise, it isa remarkable 
fact to note that there has been an increased activity in the pro- 
duction of many kinds of raw material. For instance, so far this 
year the production of anthracite coal has been nearly 24 million 
tons more than up to same time last year. ; 

For the first bait of this year, five million tons of iron ore have 
been sold at Pittsburgh, which was in excess of last year’s sales. 
The June shipments of bituminous coal on the Ohio River were 
twenty-five million bushels, the largest on record. The value of 


the exports of merchandise for the port of New York toJ une 30th 
were 176,000,000 dols., against 169,000,000 dols. same time last 
year. Among a few well-posted financiers there is some doubt 


about the return of much of the gold that we have lost; it has 
been the general talk all over the country that the gold will come 
back this fall, but it may not, and here the explanation is that 
foreign capital heretofore lent to this country is being perma- 
nently withdrawn for more urgent employment in other portions 
of the world to protect older interests, even if not more profitable 
inte E 

The outcome of this outflow, if this is the correct view, will 
probably be the enactment of rather radical silver legislation, for a 
majority of the people are in favour of it, and political legislation 
in this country is dictated by votes, The net debt of the United 
States Government, June 30th, was 851,912,751 dols. This shows 
a deduction of nearly 2,000,000,000 dols. since the close of the 
civil war, or a deduction of 73,000,000 dols. per year. The 
annual debt at interest is now 610,000,000 dols. The receipts of 
the Government for the fiscal year were 392,000,000 dols. 
Expenditure, 365,000,000 dols.; excess, 27,000,000 dols. Pension 
payments last year, 125,000,000 dols. 








THe Russtan Navy.—The Russian fleet will be increased this 
year by two large war vessels in the Baltic, the ironclad Navarino 
and the very long armoured cruiser Ruric, both of which are being 
built on the Neva—the ‘first at the Franco-Russian Company's 
works and the second at the Baltic Works. The Navarino is 360ft. 
in length, 68ft. wide, and 25ft. deep, with a tonnage of 9476. Its 
armament will consist of four 12in. revolving turret guns, fourteen 


6in. guns, sixteen rapid-firing Hotchkiss guns, and several White- 
head torpedo dischargers. e engines will be of 4500 indicate: 
horse-power and its e 17 knots. The Ruric is 411ft. 


speed R 

long, 67ft. wide, and 25ft. 9in. deep; its displacement is 10,940 tons, 
and it will be fitted with 1825-horse power engines, calculated for 
a of 18 knots, and with a ram 15ft. long. The armour down 
to the water-line will be 10in. thick, and below, including the keel, 
5in. thick. The armament is to consist of six 8in. guns in turrets, 
fourteen 6in., six 2hin. guns, and nineteen 47mm. and eleven 
37 mm. rapid-firing guns; also two torpedo dischargers and two 
torpedo boats, This first-class cruiser, the , or at least the 
lon in the Russian fleet, is, the St. Petersburg correspondent 
of the Times says, to be manned by 667 men and 33 officers, 
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NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Central Cyclone Company, Limited, 

This company was red on the 3rd inst., 
with a capital of £50, in £1 shares (of which 
1200 are founders’), to ae uire, upon theterms ofan 
agreement dated the 2nd July, 1891, between the 
¢ clone Pulveriser Limited, of the one part, and 

. W. Carter (for this ey & of the other 
ith the exclusive right to use the Cyclone Pul- 
veriser, and to acquire, upon the terms of an 
agreement dated the 2nd July, 1891, between the 
Oydene Flour and Meal Company of the one ae 
and H. W. Carter of the other part, the busin 
of the Cyclone Flour and Meal Company. oud to to 
carry on the above business, The subscribers 
are :— 


8. G. Sheppard, 57, Old een E.C., 





broker oo 1 
H. W. Carter, ai, Billiter- street, “E.G. broker oe 1 
R. 8. Moncrieff, 57, Old Broad street, "E.O. se 1 
H. 8. Racquette, 85, aia cire us, E.C., ; ‘mer- 
chant . os 1 
H. W. Fry, Grove- road, Walthamstow ie 1 
T. Hitchcock, 184, Palmerston- -buildings, “E.G., so 
accountant 1 
J. Too, 7, Frederick’s-place, Old Jowry, ‘BS, 
solicitor . 


The number of Monsters is an to be ews than 
four, nor more than ten; the first being H. 
W. Carter, R. 5. Moncrieff, T. A. Richardson, 
and E. Wiman. Qualification 200 shares. 
Remuneration £600 per annum between all 
except E. Wiman, who is to receive none. Soli- 
citors, Ashley, Tee, and Sons, 7, Frederick’s- 
place, Old Jewry, E.C, 


Howard and “Bullough, Limited, 


This compa’ pry Boe 000 ta on the Ist oy! 
with a capital of £500,000 in £100 shares, to 

acquire the business of Howard and Bullough, of 
the Globe Works, Accri mn, referred to in an 
agreement dated the 29t Juno, 1891, between 
G. Whitley, T. Bullough, J. Smalley, and E. W. 
Horne of the one part, and G, Bu lough of the 
other part, and to carry on, as successors to 
Howard and Bullough, the business of manufac- 
turing machinery for use in cotton mills and 
weaving sheds, and other machinery of every 
description, The subscribers are:— 


G. Bullough, The Rhyddings, Oswaldtwistle, 
machinist . 

T. Bullough, The “Rhyddings, Onwaldtwistle, 
machinist . 

E. W. Horne, Ed erton, “Blackburn, ‘machinist . 

W. Bullough, e Rhyddings, Oswaldtwistle, 
machinist . ee 

B. Grimshaw, Henley House, ‘Accrington, ma - 
chinist 

W. Fisher, 81, ” Willows: lane, “Accrington, ma- 


~ 


—_— = 


chinist 1 
T. oe © 45, Brown. street, “Accrington, ma- 
ch 1 


G. Bullough is ro governing devia, "The 
number of ordinary directors is not to be less than 
three nor more than ten, the first to be 
appointed by G. Bullough, or, failing him, the 
company in aes meeting. Remuneration 10 

r cent, of net profits, or as the governing 

irectors determine. Solicitors, C. Costaker, 
Darwen. 


atent Automatic Road Brake Company, Limited, 


This company was registered on the 2nd inst., 
with a capital of £20,000 in £5 shares (of — 
1000 are 6 per cent. cumulative preference), to 

comme the patents dated March 31st, 1888, No. 
4858 (England); March 2nd, 1889, No. 196, 412 
(France) ; March, 1889, No. 85,279 (Belgi jum); 
and November 5th, 1889, No. 414, 597 (U.8.A.) 
= to manufacture, hire, and sell — s 
other appliances, tramcars, carriages, and other 
vehicles. The subscribers are:— 


J. y ~~ pempena Heaton, Bradford, ~—- mer- 


oo « 

J. P. Middlebrook, ivy Bank, Batley 10 
“J. Moorhouse, Aldermanbury, Bradford, ‘mer- 

chant.. . 10 
“J. W. Dixon, Moorhead, Shi ley | oe ee 

*J. Shaw, Manningham, eee, os oe oo 

*S. E. Platts, Westbourne Park, "Ect gh .. 10 
4. & Middlebrook, 8, Exchange, Bradford, 

accountant .. ° 10 


The number of Graton is on ~ - ns than 
three, nor more than seven; the first being 
J. Smith, in addition to the first six subscribers. 

alification £50. Remuneration to be fixed at 
the general meeting. J. Smith is managi 
director. Solicitors, Atkinson, Wilson, 
Ward, Bradford. 


Perkins, Graham and Company, Limited, 


This company was red on the 2nd inst., 
with a capital of £10, in £50 shares, to con- 
struct, execute, carry out, and control railways, 
tramways, docks, harbours, piers, wharves, 
— water, gas, electric light, telephonic, tele- 
— and power supply, houses, markets, and 
poblic ic works of every escription. The sub- 

scribers are:— 
Shares. 


*G. Heathcote, 88, Grosvenor- ee: cpeneainien 
surgeon 

*%, T. ‘oodhouse, Knutsford, accou ntant . 

R. J. Psa ony Oxford-road, Manchester, sur- 


D. Eanes, 12, Bank-sireet, Manchester, ‘agent 
"J. oo 88, Coral-strect, Manchester, con- 
T. Pop “ " Baws accountant 1. 1.) 
eathcote, Rusholme, WOME cc cc es 
‘ms number of directors is not to be ine than 
three, nor more than seven ; the first being the 
subscribers denoted by an asterisk. Qualification 
£500. J. Perkins is the first manager with a 
remuneration of £5 weekly. Solicitor J. 
McDonald, 23a, King-street, Manchester. Regis- 
tered office, 12, Ban street, Manchester. 
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THE Leirdery | Iron Com ~ , Bradford, 
have appointed Messrs. G. Baile ome and Co., 
7a, Laurence Pountney-hill, their sole nts for 
London and district. The Bowling Company 
have added to their Yorkshire iron manufacture 
the manufacture of steel castings, hydraulic 
machinery, and steel works plant, 





THE PATENT JOURNAL. 


Condensed from ‘* The IUlustrated Official Journal of 
Patents,” 


Application for Letters Patent. 


*," When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


Qnd July, 1891. 


1,240. Spur Gearino, R. Cooper and J. W. Jones, 
ne aon iter. 

11,241. Wimpow or Wart Cieaner, T. H. Fennuelly, J. 
Robinson, and J. ©. Gilbert, London. 

11,242. Sraixa Box for AvTomaTic Macuines, T. 
Walker, I 
ee ae Mixrone of Tea and Corres, 8. R. Schofield, 


11,244, , ol Merrscuaum Porovs, J. 8. Wein- 
gott, London. 
11,245. Armourina FiLexis.e Tuses, J. Cockburn, 


Aagow. 
11,246. Crosinc Parcet Coverinos, A. M. Goddard, 
sndon. 
11,247. Workine Smevtinc Furnaces, L. Reuleaux, 
mdon, 
ll pe. ON palace of Boors and Sxoxrs, J. Hewitt, 


1,249. PepestaL ~ Carpine Encines, J. F. Brad- 
vburs, Mancheste: 
1,250. Mscmtseay “for Enoravine, &c., J. B. Fenby, 
“igutton Coldfield. 

— Brakes for Tramway Cars, C. J. Fox, Liver- 


ll P2, Sows for Watcu Cuains, J. Walker and J. 
Hamps hire, Dewsbury. 
1 ‘ame of Comsustion, 8. Alford, Buckhurst 


> Dertacuine Gear for Suis’ Boats, T. Bennett, 
sag 0 ty Fire Extincuisners, KE. L. A. Lechartier, 
ag ng Maxino Privters’ Woop Tyre, T. Greaves, 


11,257. meee for Cycies, G. Kilburn and W. 
on. 

11,258. ” Artists’ Easets, CO. E. Humphreys, London. 

11,259. Materiats for Makino Bricks, E. E. A. Sorel, 


on, 

1,260. OprarninG Forcep Dravout, T, 8. Payne and 
me Polyblank, London. 
ll, | aly Covupiines, C. Polyblank and T. 8. Payne, 


ll 262, Lerrens for Facta ADVERTISEMENTS, W. James, 
mn 

11,233. Stam Treap, E. Vaughan, London. 

11,264. Construction of Caninets, 8. G. Browne, 

London. 
11,265. Emptoyinc MaTeriAs to Rapiant Everoy, E. 
omas, London. 
11,266, Raisino Liquips, M. Thomas and J. M. Sauney, 


11,267. — Extension Crank, G. Dunsford, 
on. 
— ms, Brintons, Limited, and T, Greenwood, 
on, 
— Tas.et, G. Roden and J. Hutley, 


11,270. Fisuinc Apparatus, J. E. Harris, London. 
11,271. — Nuts, J. Hampton and 8. Partridge, 


_ ,— for Bortna Tunnets, A. Kellett, 


ndon. 

11,278. Matcnes, G. W. Thomas, London. 

11,274. Morive-power Enaine, J. R. da Costa, London. 

11,275. Dyxs, J. Y. Johnson.—(The Badische Anilin 
and Soda Fabrik, Germany. 

11,276. Sticine Breap and Butrerine 17, A.W. Kiddie, 
London. 

11,277. Warminco Soues for Boots, O. Voigt, London. 

ll, ‘278, Propvucine ELEMeNts for ELEcTRIC BATTER ES, 
E. Hancock and A. J. Marquand, London. 

11,279. Propucinc Zinc from its Ore, C. James, 
London. 

11,280. Avromatic Dies, E. W. M. Hughes, London. 


8rd July, 1891. 

11,281. Mecuanicat Race Game, F. J. Secker and W. 
G. Milburn, London. 

11,282. Power and Distance Meter, H. Tevdorowitch, 

mdon. 

1,288. PHotocrapnic Revers in Rupper, J. W. 
“ites Birmingham. 

ll, = Parts of VeLocirepes, F. Westwood, Bir- 
min; " 

11,285. Astists’ PaLLerres and CoLour-poxes, 8. 
Currie, Birmingham. 

11,286. Lusricators, J. L. Grandison, Manchester. 

ll 287. REPAIRING PUNCTURED Pyrevumartic Tires, C. H. 
Short, London. 

11,288, Lock Furniture, F. and L. M. H. Buckland, 
Thornton Heath. 

11,289. INSTANTANEOUS COMMUNICATION BETWEEN BiG 
Guns, R. L. Tapscott, Liverpool. 

11,290. A aaa Borries, &c., 8. Hawkins, 


11,291. __ for Horsesnors, F. Von Eulenfeld, 
sgow. 
aS TrovGH Section Metauic Rims, 8. J. Fellows, 


11,293. Exnavust, &c., Boxes, E. A. Claremont, Man- 
chester. 

11,294. TeLerHonic Excuance Signatuine, A. R. 
Bennett, London. 

ll ee for Cycies, R. Trulock and J. L. Jones, 


on. 
> SienaLiine Arraratus, C. Humphreys, 


11,297. Hanpies of Ruo Straps, J. A. Harrison, Bir- 
mine am. 
1,298. Corourntnc Matter or Dye, E. Schweich and 
ue Buchar, Liverpool. 

11,299. Cigarettes, F. L. Rovedino and the Levant 
Cigarette Manufacturing Company, London 

ll, ood Sreermc Gear, J. Deam and J. Munro, Liver- 


poo! 
11,801. Drivine ELecrric Current Generators, P. R. 
de Faucheux d’Humy, eee. 
. de Pass.—(A. Gouts 


11,302. Decoratine Surraces, E 
and B, T Tedesco, France. 
~ ye Manchester. 
Parsons, Glasgow. 


11,303. Conveyor! 

11,804. BarBeErs’ 

11,805. MACHINES oy Sie Vatves, C. F. Hall, 
London. 


ll, pee ANTI-VIBRATING Hanpvie, H. Lucas, Bir- 
ng! ; 
— cea and Banp Tires, R: Waycott, 


11,808. Benpinc Barret Staves, W. L. Wise.—(G. 

Scheffer, Switzerland.) 

11,809. Carpinc Enornes, E. Parkinson, London. 

11,810, Arrs eo for Storrinc Muss, 8. Garside, 
ud 


11,811. wen of Potasu, T. Goodall.—(S. Peacock 
and H. A. Galt, United States.) 
11,812. Wrxpow Sass Lirters, T. B. Dunn, G asgow. 
11818. Urimisinc Evecrrica, Every, R. Bolton, 
don. 


11,314, Fiusnine Tanks, C. Horton, Birmingham. 
gee SELF-COUNTER SINKING Screw, G. T. B. Dupe, 


11,816. Frre-Licuters, T. P. Hey. ys Bradford. 
11,817. Groover Putueys, J. F. M . Pollock and G. G. 


es, Leeds. 
as HANDLES of Cooxrxe Pans, J. W. Hall, 
eighley. 
11,819. Borter for WaTer-TuBE Watts, H. Schmoele. 


—(W. F. Schmoele, Belgium.) 
11,820. SrpHons, The Glass Lined Siphon Company 


and H, J. Nicole, London. 





_ om aia Mau Carts, &&., R. C. Thompson, 
ll, = 2, DETACHNG Horses from Carriages, E. Metaxa, 


11,828. "Oumamneanen Hoiper for Gas Jet, B. T. 
Jacklin, 
11,824. “Cuvrroonaraicat, InstRUMENT, E. Bazeries, 


11,825. ‘ore Instruments, 8. Tanaka, London. 
11,826. Purirication of Nirro-ciycerine, W. E. 
Gedge.—(The California Explosive Company, United 
tates. 


11,327. Dyeme 811k, O. Imray.—( The Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 

11,828. YeLLow-azo-coLouknina Matters, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany. 

11,829. RecuLator for Pumpine Encines, R. E. von 
Lengerke, London. 

11,3380. Markine the Vamps of Boots and Suoxrs, A. G. 
Brookes. —(G. W. Gregory, United States.) 

11,331. Tyre-writinc Macuines, the English Type- 
writer Company and M. Donne, London. 

11,832. SHow Cases for Laces, J. Yates and 8. W. 

or, London. 

ll, ve Tea Tastixa- “pot, C. H. Pedler and G. Wilkins, 


on. 

ll, 334. Putsometers, E. Edwards. — (A. Uloch, 
Germany. 

11,335. Banos for Ramtway Axe Journals, P. 
Ryan.—(D. M. Wilson, Cape Colony.) 

11,836. Cycies, A. B. Taylor, London. 

11,387. Cotiection of Five PPER, C. James, London. 

ll, (888. HonizonTaL Bar for the Baru, J. Pollock, 


on, 

11,839. BREECH-LOADING SMALL-ARMS, G. V. Fosbery, 
mdon. 

11,340. Fine-escares, G. Glover, London. 

11,341. Savery Pins, H. E. Newton.—(0. P. Petersen, 


Denmark. 

11,842, Extractinc Gotp — its Orne, H. Parkes and 
3:0. Montgomerie, 

11,343. Game of SKILL, F. E. v. Taylor, London. 

11,344. TREATING CHINA Grass, &c., G. E. Donisthorpe 
and T. Burrows, London. 

11,345. Castors, C. W. Davies, London. 

11,346. Compinc Cura Grass, &c., G. E. Donisthorpe 
and T. Burrows, London. 

SS Gas Licutine, J. Hodgson and W. Myland, 


11,348. "hes ER Lever Encine, W. G. Dorkins, 
Chi g Norton. 

ll, «4 Mrxaxe Grass Batcn, H. C. Bull and A. Hos- 

11,850.” Macutixe Guns, W. H. FitzGerald, London. 


4th July, 1891. 
11,351. PHotocraruic Snutrers, W. 8. Parkinson, 


11,352. Horsesnogs, E. Sullivan, London. 
11,353. Oxipisinc Retort Furnace, W. O. Taylor, 
Mortlake. 
ne. — Wrencues and Currers, T. R. Paxton, 
Vv 


erpool. 

11,355. eupaaenanties Dark Surpes, A. T. Hall, 
Live 

11,356. Prox CKERS for Looms, H. Hind, Bradford. 

11,357. Furnaces, A. Firth and E. Farrell, Sheffield. 

11,358. Tires of WaeEeLep Venices, J. F. Hall, Shef- 


eld. 
11,359. Copinc Bricks for Roors, 8. Houghton, sen., 
Dudley. 
11,360. Door Locks and Latcues, A. Foster, Bir- 
mingham. 


ig! 

11,361. Mou.p for use with LeaTHer and other Putp, 
G. M ffy, W. Rabley, and J. Westaway, London. 
11,362. Automatic Firinc App.iance, A. Mayer, 

Staffordshire 
11,363. ; el Liquip Disinrecrant, 0. F. 
Westra , Liverpool. 
364. ROTECTING Prevmatic Tires, W. James, 
Liverpool. 
11,365. SunsHape Hanpiss, F. Faasen, Liverpool. 
11,366. Potisnine Rice, G. B. Prochaska, Liverpool. 
11,367. ConsuMING Smoke, B., W., and ’B. 8. Foster, 


11,368. Boats’ Appiances, F. W. Jones, ee. 
ne. — and Hee.inc Boots, G. tson, 


11,370. Drittinc Hogs, A. Pichard, London. 

11,371. PortaB_e Converters, E. Bertrand, London. 

11,872. Supports for PHotocrapHic Cameras, G. 
Mason and A. L. Henderson, G 

11,873, AppLication of OxyGEN to the Wexprxe of 
Metts, the Manchester Oxygen (Brin’s Patent) 
Company, Limited, and W. M. kson, Manchester. 

11,374. WaeEts for VevocirEpes, &c., J. G. Werry, 
London. 

11,875. Rotary Motors, R. Alston, Glasgow. 

11,376. Strencta Tester, W. Collier, London. 

11,377. PortaBLe Leo Rest, J. Welsh, Manchester. 

11,878. PrePaRinc Bamsoo C. . kan, London. 

—_— Gavuors for Kry-Hoies, H. Moffat, Birming- 


11,880. Prcxs, J. Mitchell and W. K. Birkinshaw, Far- 
te. 


1181. Syrinces, D. R. Smith, Glasgow. 
11,382. Rotiers for Parser, Ae M. Jonas, Glasgow. 
ll, "383. GunpowperR, C. H. Curtis and G. André, 
London. 
11,384. Execrric Ionrrinc Device, W. D. and 8. 
Priestman. —(P. B. Elwell, Australia.) 
ll, — TasBteT, L. C. Penson and W. L. Furrell, 
ndon 
11,386. Propucinc SHARP Outre, &c., J. Slack, 
Nottin a. 
11,387. Harr Courtine Pins, F. T. Plaster, London. 
ll, "388. Musicat-Boxes, H. H. Lake.—(Cuendt-Develay 
Fils and Cie., Switzerland.) 
11,389. Fire Licurers, J. T. Holmes, London. 
11,390. ENLaRcinc Wepprinc Rinos, G. V. and A. G. 
Pinfold, London. 
11,391. MANUFACTURING from Woop Fisres, A. Mit- 
scherlich, London. 
11,892. AM Correctors, R. Morris, London. 
11,398. GunrowpeR, C. H. Curtis and G. G. André, 
London. 
nS PsotocraPHic Hanp Cameras, F. Shew, 
mn! 
11,395. Azo Speman, D. iiey and Sons and A. G. 
—(T. United States.) 
11,896. CovERING the APERTURES of Borties, M. R. 
Bar: mdon. 
11,397. MANUFACTURE of Cicaretrss, L. Warshawsky, 
London. 
11,398. Game Boarp, W. J. Booker, London. 
11,399, Openrinc Mryerat Water Borrties, W. J. 
Booker, London. 
11,400, Apparatus for Carxyrine Invaips, C. McLean 
ly, London. 
11,401. Guass Botries, W. B. Pitch, London. 
11,402. AxLe Guarps for Roiuinc Stock, B. Bagshawe, 
London. 
11,408. Propucinc Impressions upon Letters, J. 
Walsh, P. R. Allen, and J. Garford, London. 
11, 104. Propvctxc MECHANICAL Motion, F. H. Dufty, 





11,405. Mepicrnat and Tasie Beverace, F. P. Ellis, 
London. 
11,406. DeLiveRinG O11 about a Sup at Sea, C. C. 
Couves, London. 
> THERMO-ELECTRIC Meters, F. W. Cannon, 
mi 


11,408. Toy, W. Browne, jun., London. 
11,400. Warcu and similar Krys, J. B. Scoltock, 





11,415. Homtinc, &., Apparatus, T. Rowland, 


11,416. Gas Propucers, J. Bromilow, Pontymister, 
near Ne . 

11,417. Bregca-cLosine Mecuanism, A. Welin, London. 

11,418. Crusner and Putveriser, W. OC. Morison, 
Great Yarmouth. 

11,419. AxLerreszs, J. Brown, London. 

11,420. Exvetorgs, 8. W. Abbott, London. 

11,421. Sprrit Lamps, 8. W. Abbot, London. 

—_ Bracket Vaporiser, W. H. Lawrence, Leyton- 
stone. 

11,423. Recutatinc Speep of Steam Enoines, A. 

er, Galashiels. 
11,424. Sprinc Szat, W. Green and A. Bownes, 
mdon, 
6th July, 1891. 


11,425. Cake, T. Coleman, Rugby. 
11,426. Consrructinc Raitway Rats, W. Carter, 


Leeds. 

ll, = ‘Sourrarres, J. Walker and J. Hampshire, 

ews 

11,428. Sarery ApPaRatus for Orpwance, A. Longsdon. 
“(F. Krupp, Germany.) 

11,429. Atracning Hanpies to Locks, G. Smith, 
Southampton. 

11,480. Hoox, A. yey Wallingford. 

11,481. Taxinc-up Corn, W. and A. J. Robins, Roche, 
Cornw 

11,482. Door Latcues, R. Holden and W. De Maine, 


London 

11,433. ll for Doors, H. T. Lyon and A. Illidge, 
London. 

i = ‘Danx- -Room Deve.topinc Lamps, D. Allan, 


11,485. _—_— the ‘‘ Uni Ancu Brock,” F. W. Hollo- 
way, Hayward’s Heath. 

11,436. Compressino, &c., MetaL Tunes, J. Robertson, 
Birmingham. 

11,487. Boxes for ae ee sonoma Waters, &c., D. 
Rylands and J. Cuth 

11,438. Fo_prne Seat, J. Gallic Roomedt. 

ll, 1489. Evectina SMALL- -ARMS, J. Dallaway and A. 
Ellis, Birmingham. 

ll, = MovaB_Le Heartu and Fenper, R. and F. Hall, 


jury. 

11,441. VenTILaTinc Greennouses, &c., J. Anderson, 
Middlesbrough. 

— Drivine Put.ey, J. W. Boulton, Ashton-under- 


yne. 

11,443. CauLprons, B. D. Healey, Lancashire. 

11,444. Breecu-Loapinc Sportine Rirves, B. J. Stacey, 
London. 

11,445. Comprnep Cane and Umpretra, 8. J. and J. 
Knox, London. 

11,446. Vewritatinc Mackintosues, D. H. Shuttle- 
worth-Brown, Wimbledon. 

11,447. Exectric Arc Lamps, H. D. Norman and H. A 
Payne, London. 

11,448. CurLpren’s Suuttiecocks, W. Jones, Liver- 


poo 
11,449. Dotires or Crornes WasHers, J. Baxter and 
rnold, London. 
11,450. Communication Inquiry or Windows, C. Darrah, 
n 


ion. 
11,451. Pweumatic Tires, R. J. Alpe and T. Sanders, 
Birmingham. 


rs 
11,452. Lapres’ Garments, J. Macgowan, Ardrossan. 
11,453. VentiLation of Stream Vessexs, T. M. Rymer- 
Jones and J. Westray, London. 
11,454. Banisters, R. A. Lafount, Birmingham. 
ll, "455. METALLIC *PacKING, A. F. a. Brown, Glasgow. 
11,456, | — Coverines for Trres, P. Gallagher, 


11, = ng Wueets, T. F. Fenney, Stockton-on- 


11,458. Orzninc and Crosinc Doors of Rattway 
Carriaces, R. A. Fraser, London. 

11,459. Two-PLy INGRAIN Carpets, T. R. Kohler and 
J. W. Johnson, London. 

11,460. Fountaix Apparatvs, J. Fox, London. 

11,461. Fiower-pots, T. White and H. B. Nash, Shef- 


11,462. Movu.ps for BriLuets, Incorts, &., R. 8. Casson, 
London. 


11,463. GarpeEn Seats, A. Sunderland, London. 

11,464. Dewtat Appxiance, W. V. Ditcham, London. 

11,465. Hose Reexs, F. and H. J. Maneielan —(W. W. 
Mansfield, New Zealand.) 

11,466. Rotary Curren Heaps, C. L. Goéthring, 
London. 

11,467. Comprnation Toots and Toot-HoLpers, W. P. 
Thompson.—(A. J. Green and W. I. Elliott, Canada.) 

11,468. Rott Paper-HoLpers, W. R. Reeves, Liver- 


pool. 

11,469. ANHYDROUS CHLORIDE of Macnesium, T. H. 
Bell.{T. Schloesing, France.) 

11,470. Maxrxc Cutortine, T. H. Bell.—(7. Schloesing, 


France.) 

ye A rms for Maxinc Bricks, A. L. Maynard, 

mdon. 

11,472. Maxiuse Extracts from Loewoop, W. B. 
Espeut, London. 

11,473. ELecrro-macnetic Motor, H. H. Lake.—(N. 
Tesla, Onited States. 

11,474. "Musica InstRUMeNtTs, H. H. Lake.—{R. IF. 
Pain, United States.) 

11,475. Lips or Heaps of Ort Cans, L. E. H. Jackson, 


mdon. 

11,476. Sockets for Exvecrric Lamps, R. J. Bott, 
mdon. 

ll, "sb Fitterinc Oi, J. Y. Johnson.—({P. Ribard, 


ance. 

ll, 78. Eneornss, J. C. Peach, aed 

11,479. Canisters, H. H. h.—(F. 8. Fairchiid, 
U nited States.) 

11,480. TasLes, E. Hinkel, F. E. Woller, and E. 
Claussen, London. 

11,481. Propetter Biapes, E. J. Preston and J. 8. 
McLaren, London. 

11,482. Currmsc Macutnes, T. Furnival, E. Tudor, 
jun., W. Byway, and H. Grimshaw, Manchester. 

11,483. FLexisLe Fasric for Busxs, J. Heilbrun.— 
(The Actien Gesellschaft fiir Federstahl-Industrie, vorm. 
A. Hirsch and Co., Germany. 

11,484. Rerinine and DistTiLiixe Surpuur, L. L. 

bois, London. 

11,485. Musica IvystRUMENT, H. H. Lake.- (Batdory 
Novelty Company, United States.) 

11,486. Ever Porntep Pencits, J. 8. Foley, London. 

ll, *487. Cop WINDING Macutnery, O. Lever and W. 8. 
Grundy, London. 

7th July, 1891. 

11,488. Comsprnation Surprise Sprinc Cannon and 
SmooTinc GALLEY Toys, R. Mayall, jun., and J. W. 
T. Cocker, Royton. 

11,489. Comprsation Surprise and Cup and Bai 
Toys, R. Mayall, jun., and J. W. T. Cocker, Royton. 

11,490. FLancep Bossrns, J. H. Wilson, Manchester. 

11,491. Rotts, E. J. Duff, Glasgow. 

11,492. Proven SHares, R. Bawden, Devon. 

— Dietetic Compounp, 8. R. Schofield, East 


nstead. 
ll, ee a Suovet, 8. Morley and 8. Hird, 
11,495. 'Descmaneme CuarcoaL Kiins, A. Orkney, 
Greenock. 
11,496. Constructinc FLoor Coverrine, G. W. Robin- 
son, London. 
11,497. A Hypro-grectric Lirt, &c., J. McLaren, 
Edinbu argh. 
go Carpet CLEANING Composition, T. Woolford, 


11,499. Boors and Sos, G. H. Clark, London. 
ll, 1500. Riva Temptes J. Brierley and R. Chambers, 





mdon. 
11,410. Exuaust Ventizator, D. P. H. Hassel 
ai 
1,411. Hotpine Starr Rops, J. H. A. Child and G. 
Uaghes Southfields. 
11,412. Suspenpep Cors, F. A. Gardner, London. 
113413. ADVERTISING Device, W. J. Patmore, London. 
11,414. CarriacEe WueEets, K. Haussner, London. 


11,501. Paper Bags, W. H. Holland, Leicester. 

11,502. HaRpWaRE of a Porous NATuRE, J. Higgin, 
Portobello, N.B. 

11,503. Dritt Cuvucks, C. T. Pratt, G 





lasgow. 
1 504. Mitkinc Appiiances, J. F. Struthers and J. 
Weir, Glasgow. 
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11,505. Kwyrrrep Artictes of ApraREL, J. Bourne, 
mdon. 

11,506. Ba.vot-Boxks, W. F. Gaul, London. 

11,507. Supportinc GRINDING Dritts, J. E. Mathewson, 
Sheffield. 

11,508. Gas Enoines, T. Crook, Preston. 

ll, ,509. DECORATING Porrery, 3. Bilton, Salup. 

ll, 510. Waip-HoLpErs, T. W. and A. J. Ward, Sheffield. 

lL, 511. Ramtway RecENeRATIVE Gas Lamp, Ww. G. 
Potter, Manchester. 

11,512 Gas Recutator, W. G. Potter, Manchester. 

a. Nur Wrencu, R. L. Fosburgh and J. F. 


» London. 

11,514 Packine Fruit, M. ag London. 

11,515. Avroorapaic Reoisters, H. J. Haddan.—{ The 
Dayton Autographic Register Company, United States.) 

11,516. Maaic GoaL Kicker, &c., urrows, London. 

11,517. Hay Makina MACHINES, J. E. Perkins, 
Peterboro' ugh. 

11,518. Kerns Heatine Lamps, T. H. Thompson, Bir- 


ming! " 

11,519. Diapmracms for Execrric Cetus, E. A. Le 
Sueur, London. 

11,520. Prcrurnes Prosectep upon a Screen, J. Ander- 


ton, jirming’ 

il, 521. Knirrinc MACHINES, J. A. Claringburn and H. 
Clark ke, Nottingham. 

11,522. Beverace, H. G. Dalgleish and A. Williams, 
Nottingham. 

11,523. Borriine Sypson, M. Cleary, Dublin. 

11,524, Frre-proor Buriprnes, C. A. Day.— (The United 
States Fire-proojing Company, United States.) 

11,525. Trave.uiine Bags, A. R. Bond, London. 

11,526. PorTaBie ELECTRIC Lamps, F. G. W. J. Adams, 


mdon. 
11,527. Sounprnc Boarps of Pianos, E. Strohfeldt, 


on. 

11,528. Reov.arine the TemPERATURE of Ovens, E. C. 
Da: wanson, and T. idwin, London. 

11,529. Cicar Cases, A. J., H. C., and W. C. Needham, 
London. 

11,530. SECURING TOGETHER BUNDLES of VEGETABLES, 
8. Mundey, London. 

11,531. Marcu Recepracie, C. Huelser.—(G. Krau/, 
Germany.) 

11,532. Knrrrine Macurves, H. H. Lake.—{L. E. Salis- 
bury, United States.) 

11,533. Harness, L. Dannhauser, London. 

11,534. Pweumatic Trres for Veniciss, P. W. Tilling- 


t, London. 
11,535. Borrte Fituinc Apparatus, W. Childs, jun., 
and 8. 8. Childs, London. 
11,536. Sprvp_e for Spmsninc Macurnes, H. F. Wood- 
mancy, London. 


11,537. Brick-makrine Macarnsgs, B. C. White, London. 

11,538. Execrric Traction MaGNETIC Coxpuctor, G. 
Prokofiew, Chiswick. 

11,539. Dynamo Macurng, G. Prokofiew, Chiswick. 

ll, "540. Tricycies, A. Mendenhall, London. 

ll, "541. Sarery ArracuMent for Gas Burners, J. 8. 
Valentine, London. 

11,542. Rartway Fasrenines, R. W. Barker.(G. W. 
Young, United States.) 

11,543. Warer-ciosets, L. R. 8. Tomalin, London. 

11,544. Berta Guarp, J. Plant, London. 

11,545. Type-wririyc Macuines, L. Barber, 
London. 

11,546. PReventinc Stream on Winpows, J. Millard, 
London. 

11,547. Braps of Harness Sapp.es, F. Willis, London. 

11,548. Scarrotp Hoiper, M. W. Meckel and C. 
Treupel, London. 

11,549. AtconoL, J. J. W. Peters, London. 

11,550. Ark Forcinc Apparatus, H. H. Lake.—(H. &. 
Robinson, United States.) 

11,551. Fursrrvrs, G. Clarkson, London. 

11,552. Lamp Burners, I. F. Sterling, London. 

11,553. CLeanine, &c., Mera, Work, 8. Smith and W. 
Ebbens, London. 

11,554. Guys, C. J. M. Afzelius, London. 

11,555. Curtine or Wavinc Harr, L. A. A. Chambon, 
London. 

11,556. CrucrBies of PLastic MaTERiALs, C. F. Parsons, 
London. 

11,557. AppLication of Compounps, O. Imray.—(B. 
Paraj-Javal, nie Vanderheym, and J. A. J. Paraf- 
Javal, Brance. 

11,558. Type-writinc Macuines, 8. Collins, and J. B. 
and 8. A. Love, London. 

11,559. Fiiz, F. 8. Metz and G. J. yy London. 

ll, "560. Gatvanic Batrerigs, G. G. ham. 
aa R. Hard and H. Connett, ey States. ) 

11,561. Sreamsuips and other Vessets, H. G. Dunstan, 
London. 

11,562. Operatine CaRR1aGE Winpows, C. J. Mayhew 
and Smith, London. 

11,563. Propucine Zinc from Orgs, C. James, London. 

11,564. Rac Enorves, A. J. Boult.—(A. Karger, 
Hungary.) 

11,565. MicRomeTeR Cauirers, W. P. Thompson.— 

D. Sloane, United States. 

13,566. TRansporTiINc MERCHANDISE, F. C. Barker and 
J. Musgrave, Liverpool. 

11,567. Or_ep CLorurne, C. 8. Tooke, London. 

11,568. Sanrrary Appuiances, L. J. Harrison-Dearle, 
Liverpool 

11,569. Separatinc Stones from Cray, W. P. Thomp- 
son.—(D. Whittaker, L. H. Hamilton, F. B. Brown, 
and L. Williams, United States.) 

11,570. Vatves for Gas Meters, J. Foxall, London. 

11,571. Cooxinc Stoves, R. Poore, London. 

11,572. PHotocrapaic Camera Stanps, G. E. Varden, 
London. 

11,573. Turninc Over the Leaves of Music, G. L. M. 
Fouquet, London. 

11,574. Steam Borers, H. H. Lake.—({W. S. Post and 
i. de W. Sarcyer, United States.) 

11,575. Axte Caps for Venicies, J. P. Ottaway, 


mdon. 
8th July, 1891. 
11,576. ALARM SicNaLiinc Apparatus, D. Tuley, 
Hertfo 
11,577. Ome TH as a SupsTiruTe for WALL Paper, F. 


Pugh, Swindon. 
11,578. Rott Hoipers for Cameras, C. H. Guest, Bir- 


ming! 4 

11,579. Sanp Biast Macurinery, J. Howarth, Man- 
chester. 

11,580. Ova. Section Tuses for the Forks of Vevoci- 
pepes, W. Vale, Birmingham. 

11,581. Twistep Wire Spoke for WHEELS, J. Waite, 


rby. 
11,582. Prop for Coat Mrves, R. E. Mellor, Chester- 
field. 


ll, "588. Aw Babes and Sewrnc Aw1s, T. Nicholls, 
Bloxwich. 

11,554. Sea SiGNaLitinc Apparatus, M. T. Neale, 
London. 

11,585. maa Waste Preventer, G. Brindley, Bir- 
minghar 

— Pam NER for SecuRING Bonnets, W. Johnson, 

ive: 

11,587. RESERVING Letters, Music, &c., J. H. Wolff, 
Southampton. 

11,588. ne CING OPAQUE Supstances, M. Bibbero, 


B ’ 

11,589. Srrippinc or CLEANING Brusues, J. Arrow- 
smith, Manchester. 

11,590. Hanp Venic Les, H. P. Trueman, 8. Snell, and 
J. Parker, Birmingham. 

11,591. Apparatus for Supptyinc Water, R. Kilburn, 


Manchester. 

11,592. Lock-vur Borrte Sranp, &c., A. Watson, 
Leytonstone. 

11,593. Prope ters for Saips, &c., O. Melachrino, 


mdon. 
11,594. CLEaNsinG Fitters, P. M. Justice.—(The Auto- 
matic Filter Company, United States.) 


—* THROWING PRoJecTILes with Lines, W. Wells, 
ith. 

11,596. DISPLAYING Sranps, W. ~—_ 

11,597. Scraper for Brusues, &., W. M. =. and 


W. Knott, London. 





11,598. Tar, &c., W. H. Osborne and T. W. Garrett, 


London 


11,599. Rezr Knot Puzziz, &c., E. P. 8. Alderson, 
London. 

11,600. Tre and CotLar Fastener, W. M. Kirby, 
London. 

ll, a eeenasennme Forms, &c., C. A. Randall, 
Lon 

11,602. Urinisinc the Power of Streams, 8. Dobson, 
Manchester. 

11,608. Auromatic Winpow-sasH Bout, G. L. Parkin- 


son, Heanor. 
11,604. —— Corrmy Lace, &c., W. Johnson, 


11,605. Sram I Rop for Securixe Carpets, P. Weber, 


11,606. a TurvER, A. Blomfield, Halstead. 

11,607. Rerractory Bricks, &c., T. M. Rymers-Jones, 
London. 

11,608. Prerparinc Marrices, H. A. Farman and G. 
Sureties, London. 

ll, "oe Sprrat Curve Puzzie Game, T. W. Bailey, 


ewport. 
11,610. Francine Puates, H. Smith, sen., H. Smith, 
jun., and O. Smith, Glasgow. 

11,611. Pranororres, C. D. Barker, Croy: don. 

11,612. Steam GENERATORS, J. G. Mills and A. E. Mills, 


London. 

11,613. Wurre Leap, F. G. Trehame, and W. H. East- 
wood, Cardiff. 

eel Home Travers, &c., L. F. Guignard, 


mdon. 
11,615. Batt Seem, W. R. M. Adams and J. H. 
Herbert, London 
11,616. Treatinc Orgs, H. E. Fry, A. : ee. 0. L. 
A. al, Dresel, R. H. Everitt, and H. . Penrose, 
mn 


11,617. a or Burnin Porrery, &c., T. Severn, 


mdon. 

11,618. PoRTLAND CEMENT, T. H. e, London. 

11,619. Carpets, T. F. Naylor and A. Naylor, London. 

11.620. Prerarinc BLeacuine SoLuTion by ELecrro- 
Lysis, E. E. Lever, London. 

11,621. Furnaces, J. B. Alzugaray, London. 

11,622. Furnaces, J. Hinstin, Liverpool. 

11,623. Governors for Steam Enorves, C. Tuckfield, 


mdon. 

11,624. Jacquarp, &c., Carps for Looms, J. Lloyd, 
anchester. 

11,625. Makinc ELectricat Connections, J. H. Holmes, 


verpoo 

11,626. PNeumatic Tires for CrcLe Wuee.s, E. H. 
Chapman, London. 

ll, ~~ AnTI-FouLING Compositions, C. H. Bigland, 

ive 

11,628. Pressure Reoutator for Gas Encives, The 
Maatschappij Euréka, London. 

11,629. CoLtourntnc Marrers, J. Y. Johnson.—{The 
Badische Anilin and Soda Fabrik, Germany.) 

- Movtps for Metatiic Pirates, A. 8. Bower, 

mdon. 

11,631. Hotprxc-vp Lapres’ Dresses, H. McC. Chir, 

mdon. 

11,632. Heatine Cooxrne and other Mixrurss, H. 
Flood, London. 

11,633. Boxes for Srorine Marcues, &c., T. Llewellyn, 
London. 

11,634. Guw Surne, H. V. Leigh, London. 

11,635. tts, &c., J. Stephens, London. 

11,636. Securtmnec the Jomsts of Rartway Rais, C. 
Austin, London. 

11,637. Giass Borries, B. A. Spaull, London. 

11,638. Urimrsation of Worn-ovut PLasrer of Paris 
Mou ps, C. C. Bruff and T. J. Bott, London. 

11,639. Hay-makinc Macuines, 0. G. J. Thackray 
and W. H. Barker, London. 

ll, . Maxine Ice, A. G. Southby and F. D. Blyth, 

mdon. 

11,641. ALTERATION of Portions of Priytinc Sur- 
races, Linotype Company, Limited, and M. H. 
Whittaker, London. 

11,642. WATER and Fireproor Fisrovs MATERIAL, 
H. Heartfield, Croydon. 

11,643. CowrroLurnc Locomotive Torpepogs, J. H. 8. 
Bradley, London. 

11,644. LicuTinc Trains by 

Timmis, London. 

— Frirtrxos, R. B. Evered and T. Rudling, 


mdaon, 
9th July, 1891. 


11,646. Com-rreep Automatic Macuines, B. W. 
Warwick, London. 

11,647. Steam Enorvzs, O. E. Pohl, Liverpool. 

11,648. Corrucatep Roorinec and Spovutine, J. H. 
Mills, Derbyshire. 

11,649. yo Encrves, G. and E. Ashworth, Man- 
chester. 


11,650. Tires of Cycizs, J. Robinson, G 

ll, ‘651. ARTIFICIAL CONVERTIBLE Bart, x :-<. 
Burrow, Staines. 

11,652. GRouxp Rope for Trawt Net, J. Ball, Great 


Exvecrricity, I. A. 


Gri rimsby. 
11,653. Dryinc Fazrics, T. J. Gass and G. P. Gass, jun., 
Bolton 


11,654. Coverrncs for Hanp-HoLes in Borers, &c., 
J. , Manchester. 

11,655. CORRUGATING Sseet Iron, J. Parry and Head 
Wrightson, and Co., Stockton-on-Tees. 

11,656. MeTraLuic Rims of WaEEu s, C. M. Powell, Bir- 
mingham. 

11,657. Feep Motion of CircuLar Sawinc Macuines, 
T. N. Robinson, Manchester. 

11,658. Rims of Cycte Wueerts, C. W. Baker, Bir- 
mingham. 

11,659. co and PoLisHinc Macuings, T. Madin, 
Sheffi 

ll, val , of Furniture Castors, 8S. Chambers, 
Sheffield. 

11,661. PRESERVING the Encesof Sxow B11, A. Savage, 
London. 

11,662. Apparatus for Curtinc Hepcss, W. Kerr, jun., 
Paisley. 

11,663. CoLougine Marrers, B. Willcox.—{ The Farben- 
fabriken vormals F. Bayer and Co., Germany. 
11,664. CINDER — and AsH Box, &e., J. 

Newcastle-on- 
11,665. ATTACHING Ounns to Borrizs, T. M. Houghton, 
London. 
11,666. SHor Frrinc Sarety Lamp, &c., P. Roberts, 
Hanley. 
11,667. —_—— Warer Fiuter, C. A. Clapham, 
rac 


Oliver, 


ord. 
11,668. Evectric Licutmne of Compasses, J. Parkes, 
Liverpool. 
11,669. Water Tap VaLve, W. G. Potter, Manchester. 
11,670. Tramway and other Venicites, W. Hunter, 


Glasgow. 
11, _ VENTILATORS, &c., W. Oswald and J. Henshel- 
a 
11, ‘O72. PE ACK for ADVERTISING, J. Brown, Liver- 


wars. MINERAL WaTeR OPENER, B. Moore, London. 
11,674. Generator of Morive Force, J. J. Royle, 
London. 

11,675. ‘Morstentnc and AppLyinc ADHESIVE SvuB- 
stances, R. Hofmann and P. Oehmichen, London. 
11,676. CALENDERING Macutves, W. E. Baker, Alder- 

shot. 
11,677. Borr._e Stopper, W. G. Potter, Manchester. 
11,678. Sprrir Lamp Burners, R. L. Ody, Bristol. 
11,679. Ratmway Brake Apparatus, W. Jones, 


Glasgow. 

11,680. Gas and Perro.teum Enornes, E. Kaselowsky, 
Barnsley. 

11,681. Press Boarps, 8. K. Hibler, London. 

11,682. CiGARETTE-MAKING Macuines, J. A. Allagnon, 
Manchester. 

11,683. WaLkino-sTick Binuiarp Ove, A. P. Gaskell, 
London. 

11,684. Castors, A. T. J. Cutmore, G, Taylor, and C. 
M. Cutmore, London. 

11,685. Sarery Key_ess Watcs Penpant, A. J. Hahn, 
Brighton. 





11,686. Locxine Apparatus for Cycies, B, W. Spittle, 
Wednesbury. 

11,687. Heatine and Cooiine Ags, J. L. B. Higgin, 
Portobe lio, N.B. 

11,688. SUPPLYING CARBONIC Acip Gas, J. L. B, Higgin, 
Portobello, N.B. 

11,689. RoLLep Paper Matcues, H. Hall, London. 

11,690. ANALYSING ate a, 2 Berley. —-P. A. 
Mallet and A. T. La France. ) 

11,691. ReeuLaTIon o Teurenateam, J. A. Berley.— 
(A. T. Lagniez, France.) 

11,692. BLeacuine TextiLe Mareriats, J. Bertrand- 
Leplat, London. 

11,698. Ser Squargs, J. cee London. 

11,694. Dryine Fasrics, W. H. Murray, London. 

11,695. Ax.e-poxes, R. L. McLaren, London. 

11,696. Divipep Axves, R. L. McLaren, London. 

11,697. ARTicuLATED Wuee. Frames, R. L. McLaren, 
London. 

11,698. ConverTIBLE Pa. «ton Front Seat, C. D. Abel. 
—{D. Jeftery and G. G. Turri, Australia.) 

11,699. Rerausmsc Device for Currs, G. C. Lea, 

mdon. 
11,700. Inpicatinc Amounts Taken, G. Leni, London. 
ll _ Suet, T. W. Stone and W. R. Clark, 
pnaon. 

11,702. Towra Sarety on Canats, J. F. Buchen- 
berger, London. 

11,708, Cieantnc Down, J. E. Bousfield.—(S. H. Oppen- 
iy jun., Germany. 
1.704. PACKING Rumen, G. W. oT London. 

1.708. GARDEN ImpLEeMENts, E Agar, Wimbledon. 

11,706. Ramtway Car Trucks, W. 8. G. Baker, 
London. 

11,707. Too.-HoLpers, J. H. Hackworth, London 

11,708. Treatinc Water, R. M. Deeley and L. Arch- 
butt, London. 

11,709. Atracuine Saits to Strays, J. T. Bucknill, 


on. 

VaLve for Pneumatic Tires, C. Friswell, 
ndon. 

11,711. Ticker Detiverer, J. H. Boeken and W. A. 
Smithers, London. 

11,712. Barreries, H. C. Bull, London. 

11,713. ExpLostves, M. Reuland, London. 

11,714. Inoninc Macuines, J. W. Manlove, London. 

11,715. Axes, W. H. L. McCarthy, London. 

11,716. Consuminc Town Rervse, &c., E. Chrisfield, 


TREATING SAMPLES of CRUDE Woot, A. Frayssé, 
London. 


Londc 
11,717. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


448,814, APPARATUS FoR BENDING AND ForcING 
— 8. Fox, Leeds, England.—Filed December 4th, 
1890. 


Claim.—{1) In an apt ~ og for bending the ends of 
channel iron or steel, the combination, with the 
pressing member and die, of an independent bender 
travelling in guides and operating to force down the 
end of the beam, substantially as described. (2) The 
combination, in an apparatus for bending the ends of 
channel iron or steel, of a mandrel, a travelling bender, 
a presser, and a finishing die- ‘block, substantially as 
described. (3) The « hi for 
bending channel iron or steel, of the stationary die for 





“eng a stud b, op the he mir Fi attached to the halves 





448,815. sanihinde ror BrEnpING AND Foraina 
——. &. Fox, Leeds, England,—-Filed December 4th, 


1890. 

Claim.—(1) The combination, in an apparatus for 
simultaneously bending both ends of a channel iron, 
of two dies and an orrete for advancing them in a 
line at an obtuse angle to the len of the channel 
iron, substantially as aateateed. Aa! The combination, 
in an apparatus for simult both ends 


























of a channel beam, of the bed-plate and two saddles 
adjustably mounted thereon, yor ere ag described. 
(3) The combination of the bed-plate, two saddles 
mounted thereon at an angle to t e bed- -plate, and a 
right and left-handed screw for simultaneously adjust- 
ing the saddles, substantially as described. 


448. ree. Direct-actine Enorne, C. C. Worthington, 
, N.Y.—Filed May 17th, 1888. 

Cleimn. —(1) The combination, with two main steam 
cylinders, as A C, of a rocking beam connecting the 
piston-rods of the two prow Mg and a compensating 
cylinder or cylinders 4, having a piston or pistons 
i Me said beam and arran ged to offer a 

decreasing resistance to the jistons of the 
~~  eylinders during the first part of their strokes 
and a gradually increasing assistance during the last 

rt of their strokes, substantially as described. (2) 

e combination, with four vertical main steam 
cylinders forming the two sides of a duplex engine, of 
rocking beams K L, connecting the piston-rods of the 





receiving the channel iron or steel, a press 
a travelling bender for bending the fet of the men | 
beam, and « spreading — die located within the 
beam for the purpose of insu the yular 
shape of the beam substantially escribed. (4) The 
combination, in a pressing snahine, of the die 6, the 



























i =o 


4 


bender c, and the presser /, substantially as described. 
(5) The combination, in a pressing machine, of the 
die b, the bender c, the removable presser f, and the 
finishing die to which it is attached, substantially as 
by ) The combination of the die b, presser /, 
cod @ heb ben er ¢, travelling in curved guides, substan- 
tially as shown and described. (7) The bender ¢, 
provided with wheels d d, trave' in curved guides, 
in combination with the presser and die, substantially 
as described. (8) The process 
channel beams, which consists of preliminarily amen | 
the end of the beam, thereby causing the sp 
the metal at the sides and top of the beam in posit 
and in secondly reducing the end to a ate on 
shape by a separate die, substantially as described. 


448,741. Cover ror Incanpescent Lamps, &. T. 
Mueller, La Crosse, Wis.—Filed October 18th, 1889. 

Lemay A covering attachment for incandescent 

ps, consisting of the similar and equal sized opaque 

— aa’ — the spring B, which extends down over 


said parts an d permanently connects them as well as 
holds them normally separated, the spring being 
d for t to the u portion of the 





lamp, substantially as set forth. (2) The combination, 
with the incandescent lamp, of the parts a a’ and the 
spring B, which is —y 7 a to and con- 
nects them, the said sp; attached to the 


ring be 
upper portion of the lamp and ho ling the parts aa’ 


(448,741) 





normally Yo and extended horizontally, 
— and escribed. (3) As an improved article of of 
, an incan t lamp cover formed - 
we. similar halves a a’, the connecting B, th 
stud /, and the catch c, ’ substan’ ied. a) 
An incandescent a rohecti cover — of the cover half 
a, provided with a and a catch —s the 
cover half a’, ry reflecting surface and 





two cylinders forming each side of the i a and 
ti cylinders having pistons 
each of said beams and arranged to offer a 


be 
decreasing resistance to the pistons of the 


main 





cylinders during the first part of their strokes and a 

y increasing assistance during the last part of 
their strokes, substantially as described. (8) The 
combination, with two main steam cylinders, as A C, 


of a rocking connection between the piston-rods of the 
two cylin a ——— a pe exerted upon one 
piston-rod is transf the other, and a com- 


pensating cylinder or > Sane having a piston or 


arran, to offer a gradually decreasing resist- 
ance to the pistons of the main cylinders during the 
first of their strokes and a gradually increasing 
assistance during the last part of their strokes, sub- 


stanially as described. (4) combination, with two 

main steam cylinders, as A C, of a rocking connection 
between the piston-rods of the two cylinders, whereby 
power exerted upon one piston-rod is transferred 
positively to the other, and a compensating cylinder 
or cylinders k, nilte dant a og or Frome arranged - 
offer a phd 


of the main D edieiees during ng the 1 first their 
strokes and a gradually increasing ce y dating 
the last part of their strokes, substantially as 
described. 


448,827. Ain Brake, G. Westinghouse, jun., Pittsburg, 
Pa.—Filed January 20th, 1888. 

Claim—In a fluid pressure brake apparatus normally 
operated by a triple valve device, the combination, 
with such an apparatus, of a valvular appliance having 
a casing provided with supply and disc passages 


(448,827) 





or connections, a valve contro! an exhaust port 


as |,from the supply e to the passage, and 
a second “ate lecated between the pod and dis- 


charge and normally c! communication 
b 5 anid valve beffag’ adapted to be 


'Y passage 
a reduction of 
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PROPOSED RAILWAY THROUGH BRITISH 
CENTRAL AFRICA. 


By Mr. W. Wiseman, M. Inst. C.E. 
(Continued from page 41.) 


Ir should be mentioned that there are already two 
chartered British companies established and doing good 
work in East and West Africa, but their operations are 
at present confined to a comparatively limited sphere. 
There is the Royal Niger Company, chartered by her 
Majesty the Queen, which holds powers of administra- 
tion at the extreme west end of the proposed railway, and 
is now earning a dividend of 6 per cent. In its employ- 
ment are several hundred natives, a European staff of 
seventy or eighty, a force of about seven hundred police, 
and a fleet of twenty-five steamers, which carry on a 
yearly trade with England amounting to about three 
million pounds, and it is satisfactory to note that the 
empires of Sokoto, Sandu, and Borgu have placed them- 
selves under its protectorate. In the East of Africa there 
is the Imperial East African Company, which has a 
territory of 700,000 square miles allotted to its sphere, 
but its interests and powers are at present confined to 
the south of the eastern end of the proposed railway; but 
its influence will probably ere long extend to the southern 
approach of Upper Egypt, and will certainly do so if the 
present railway scheme is ever carried out, as it has, 
under the Anglo-German agreement, full power to extend 
its sphere from Zanzibar to Khartoum. This company, 
under the able directorship of Sir William Mackinnon, 
has also commenced the construction of a railway which 
is to connect the Lake Victoria Nyanza with the sea- 
board at Moombassa. It is expected to be one of the most 
useful and profitable in the world, and will deal a deadly 
blow to the slave trade in that quarter. The proposed 
Central African Railway closely concerns the interests of 
both those companies, but as they are at present constituted 
I fear it is far too great a work for one or even both of 
them to undertake, even if the scheme meets with their 
approval. The railway is a gigantic one, and will require 
gigantic efforts to carry it out, but there is no doubt 
about its success if the necessary funds are forthcoming, 
and there ought to be no difficulty about this, seeing that 
almost every trade in the United Kingdom, India, and 
Australia would derive immense benefits therefrom, 
indeed, the project or some similar one, may be said to 
be of national importance, as its scope would not only 
embrace commercial and mili interests, but also those 
of most scientific and philanthropic societies in the 
kingdom ; in short, the .work and cause seem to suggest 
the formation of a chartered National Railway Corporation 
to carry out the work, possibly in extension of, or in co- 
operation with, the Royal Niger and East African 
companies. It may be interesting here to note the 
opinion of men of eminence in England on the subject of 
the development of Central Africa. Lord Salisbury, in 
reply to a speech of Mr. Stanley’s, laid great stress 
upon the wisdom of the Government not assuming 
responsibilities in the heart of inaccessible continents. 
But the partitioning of Africa has forced upon England 
responsibilities in lands which, it is true, are at present 
inaccessible, but are not inaccessible to railway construc- 
tion. These responsibilities could not be avoided if 
England is to maintain its trade and position as a first- 
class Power. The course of this country is therefore 
uite clear; communication between the seaboard and 
the interior should be established with the least possible 
delay, and this can be rapidly and effectively accomplished 
by the construction of a single line of railway with its 
termini on the eastern and western seaboard. 

Sir James Ferguson, Foreign Secretary to the present 
Government, spoke to the same effect as Lord Salisbury 
in a speech delivered by him to a Lancashire audience as 
follows: ‘England must now be content to have a fair 
share of Africa. The Government must give full 
encouragement to enterprise, without incurring enormous 
responsibilities.” 

mmander Cameron says: “There is scarcely any 
portion of Africa through the tropical belt which would 
not Bey the agriculturist and merchant. But there was 
the dreadful difficulty of carriage; nor must he omit to 
mention the great mineral wealth of the country. He 
had said long ago that consular authorities or chartered 
companies must be established, if we were to have any 
hope for Africa. He did not think that a Government 
could force its way into the interior of Africa; but the 
people who saw their way to make commercial interest 
out of going into Africa should by all means have 
legitimate ees accorded to them.” 

Sir Samuel Baker says, regarding the Egyptian Soudan, 
through which it is proposed to carry the railway, 
“England must develope the vast resources of the 
Soudan which she has forced Egypt to abandon. If once 
the will be expressed, the deed be accomplished, and 
the hand of a firm and determined Government at the 
helm will establish confidence and steer a course to 
success. That agen will secure us the gratitude of the 
Egyptian people, and will confirm the honesty of our 
declaration that we interfered in Egypt to reform the 
administration of Egypt, and to establish the authority 
of the Khedive.” 

The last quotation is cited as the proposed railway 
rans h the Southern portion of the Egyptian 
Soudan, which was lost to the Khedive owing to the 
Mahdist revolt. The railway would place the English 
Government in a position to deal effectively with the 
Mahdist movement, and restore to Egypt not only the 
vast tracts of rich and fertile country over which General 
Gordon was Governor-General, but the regions of the 
Upper Nile over which Egypt’s influence extended, viz., 
almost as far as the equator and Lake Victoria Nyanza. 
Till this is done, it cannot be said that England has 
acted up to her declaration that she entered Egypt to 
establish the authority of the Khedive. The railway 
would be the means of opening up to trade one of the 
most fertile countries in the world, and would create new 
markets of incalculable value for English, Indian, and 





colonial goods, and would confer still greater benefits 
upon the millions of inhabitants of Central Africa by 
raising them from the depths of barbarism to a state of 
civilisation. It would also secure to England an alternative 
route te India and the East which would be free from all 
effective interference by any hostile European Power or 
Powers. It would enhance England’s influence in the 
Councils of Europe, seeing that she would be independent 
of the Mediterranean route for keeping open her com- 
munications with India; and under possible complications 
she would hold the real key of the canal by her impreg- 
nable position at the entrance to the Red Sea. It veal 
enable England to establish and maintain a base of 
supplies at Berberah, the proposed eastern terminus of 
the railway, by which she would be in a position to act 
promptly in the event of a sudden demand for war 
material in any part of Asia. 

It would also afford facilities to our Christian missions 
for opening up a ready means of communication with the 
barbarous races of Central Africa. The scheme may be 
opposed by those who have vested interests in the Suez 
Canal, on the grounds that it would open up a rival route 
between Europe and Asia, whereby competition would 
be set up, which would seriously depreciate the value and 
importance of the canal, por § also reduce its profits. 
Now this would be an erroneous view, as it is not difficult 
to show that the scheme would not only not damage the 
interests of the canal, but that its interests would benefit 
thereby. So long as the canal remained open the pro- 
posed route could never compete with it as a through 
route between England and India, owing to two principal 
reasons, viz., the necessity of transhipment at both 
termini of the railway, and the cost of carriage by 
railway across Africa. The canal could not but benefit 
by the extra sea traffic which would result from the 
opening of new markets in Central Africa, as all extra 
traffic between Berberah and Europe must of necessity 
pass through the canal, though it is probable, when 
railways in Egypt are further developed, the canal traffic 
will suffer. It is only in the event of the canal being 
closed that the proposed railway could be economically 
utilised as an alternative route, and at such a time it 
would be of the utmost possible value to England and 
Europe. The canal interests in such an emergency could 
not suffer, as the canal would be blocked and useless, 
consequently there could be no competition. 

The through route from London to Bombay, vid the 
Central African Railway, would be as follows:—From 
London by sea to the western terminus of the railway, 
which for the present will be assumed to be at Lagos, 
the distance being 5000 miles, and average time for the 
voyage sixteen days. From Lagos by railway through 
Central Africa to Berberah, as shown by a black dotted 
line on the map on page 39, would be about 8000 
niles, the average time for the journey being five days. 
From Berberah by sea to Bombay 1700 miles, and time 
six days. The total distance from London to Bombay 
would thus be about 9700 miles, and time twenty-seven 
days. The distance from London to Bombay vid the 
Mediterranean and Suez Canal is 6500 miles, and the 
average time twenty-three days, hence the proposed 
route is only four days longer than the present route, vid 
Gibraltar and the Mediterranean; but it will be seen that 
the object of the proposed railway is the development of 
Central Africa, and not to compete with the present 
route from England to the East in any way. 

The physical features of the countries through which it 
is proposed to carry the railway will now be described as 
far as the information available permits, and will be 
followed by a consideration of the difficulties, both 
physical and political, which may be expected to be 
encountered in conducting the survey for the railway and 
during its construction; and here the author desires to 
mention that he is much indebted to the excellent work 
entitled ‘‘ Africa,” by the late Mr. Keith Johnston, as 
revised and corrected by Mr. E. G. Ravenstein, F.R.G.S., 
for much information selected and utilised as data for 
railway construction purposes. He is also indebted to 
the following famous English and foreign travellers, from 
whose writings in the same manner such information as 
could be utilised for railway purposes has been extracted 
and, it is hoped, turned to good account, viz.:—Living- 
stone, Burton, Speke, Cameron, Grant, Gordon, Stanley, 
Johnston, Barth, Vogel, Rohlfs, Schweinfurth and 
Nachtigal. 

The first consideration is the position of the railway 
termini. It is always necessary that the termini of a 
railway should be so situated, both commercially and 
geographically, that they offer every possible facility for 
advancing the interests of the railway. In the present 
case it is of the highest importance that this point should 
receive special attention. It is therefore to be regretted 
that the western coast of Africa is singularly destitute of 
ports or harbours which are suitable in every respect for 
the terminus of an important railway pin as is here 
contemplated. Whichever port or position is selected 
there are important objections to it, and the town of Lagos, 
which has been selected as the western terminus, is not 
an exception. Lagos is situated on the Slave Coast, on 
the north side of the Lagos Lagoon, and is in the posses- 
sion of the British. It is the most populous town on the 
west coast, containing some 50,000 inhabitants, and is 
already connected by a regular line of steamers with 
Liverpool, and is of great commercial importance. There 
are trading stores, as they are there called, belonging to 
English, French, and German firms, and in these 
stores of all descriptions are exchanged for palm oil and 
cotton, which already furnish a continual supply of cargo 
for homeward-bound steamers. The objections to the 
place are that it is unhealthy, and that the coast in that 
part is subject to cyclonic storms, but in this sg ty it 
is no worse than ports in the China Sea and the Bay of 
Bengal. It is highly probable, however, that a more 
healthy spot with good harbour facilities could be found 
on the Slave Coast, if it were reconnoitred by an expe- 
rienced railway engineer, and even if it were neces to 
select an entirely new position for a terminal station, 





there would probably be no more difficultiesto encounter 
than there were at Vancouver, the western terminus of 
the Canadian Pacific Railway, the site of which as late as 
May, 1886, was covered with a dense forest. 

Commencing at Lagos as the terminus, it is — 
to take the line in a north-eastern direction, through the 
States of Yoruba and Gando as far as the town of Egga, 
where it would cross the Niger River. From this point 
the country mentioned was traversed towards Lagos by 
the famous traveller Gerhard Rohlfs, who in his journey 
describes “the transition from open and cultivated 
country, resembling a great garden, to undulating heights 
in which cultivation interchanges with woods of the oil 
palm. Thence, as the ocean is gradually approached, 
vegetation becomes more and more luxuriant, till at 
length a broad belt of dense primeval forest intervenes to 
separate the cultivated land from the sea.” The inhabi- 
tants are intelligent, well clothed, and cleanly. Upon 
leaving Lagos, the first town of importance on the rail- 
way is Abbeokuta, with a population of 80,000. It is one 
of the few places in Africa where the zeal of Christian 
missionaries has not remained unrewarded. 

The next town is Ibadan, the most populous city of 
Yornba, and one of the largest in West Africa, having 
about 150,000 inhabitants; a very London of Negroland, 
with long, wide streets. Goods from Tripoli, Tunis, and 
Egypt are here met with, and the Hansia merchants bring 
from Lake Tchad essences, silks, natron, and torbushes, 
in exchange for European cloths, powder, and brandy. 
Further on is the town of Illori, a city of about 60,000 
inhabitants, and famous as a great market throughout 
Western Africa. The next town along the rail- 
way is Egga, on the right bank of the Niger, which 
has a population estimated by travellers at from 
18,000 to 50,000. This town is at present the limit 
of European traffic on the Niger, and has direct com- 
merce with England. It lies in a valley ten to thirty 
miles in width, abounding in rich soil and cultivated 
fields. Here weavers rattle their shuttles in primitive 
looms, making a thick and durable cloth; red leather is 
worked up into warlike shields, and sandal makers and 
saddlers are busy at work. 

The inhabitants a little higher up the river are said to 
be still more civilised, and depend upon agriculture for a 
living, growing indigo and dyeing the blue robes which 
they wear folded loosely round the body. The river 
Niger, near the railway crossing, is said to be about 800 
yards in width, and that it is studded with islands which 
would probably afford facilities for erecting the railway 
bridge. 

Across the river the line after passing a few miles in 
the State of Gando, enters that of Sokoto, and following 
a north-west course, arrives near the town of Yakoba, 
which is situated on a plateau, reaching nearly 3000ft. in 
height, and which it is said would be very suitable as a 
residence or sanatorium for Europeans. Besides the 
fruits of the tropical zone, all the fruits of the southern 
temperate region flourish here. Itis a famous place for 
the manufacture of cotton stuffs. At Yakoba the line 
changes to a direct eastern course, and after fringing the 
States of Bornu and Adamawa enters that of Baghirmi, 
through which it passes and enters that of Wadai. 
Bornu is said to be a lovely and fruitful kingdom, con- 
siderably larger in extent than England, decked in all the 
splendour of the tropical world. The inhabitants are 
chiefly Mahomedans. Roblfs notices that if Bornu was 
in direct communication with Europe, or united to the 
Mediterranean by some more rapid means than that of 
camel caravans, which require four months to cross the 
desert, the greatest advantage would result to both 
countries. Or, why, he asks, have not the English, 
Germans, or French, who are most interested in supply- 
ing Africa with wares, opened out the much shorter 
route to Bornu by the Binnue River? Horses, cattle, 
asses, sheep, goats, ivory, ostrich feathers, indigo, wheat, 
leather, dried fish, skins of lions and leopards, and many 
other national products are here in vast quantity and 
comparatively valueless; while Bornu requires all sorts 
of European manufactures, such as cloth, paper, knives 
and razors, guns and powder, sugar and manufactured 
spices. 

tt the slave trade were abolished in Turkish dominions 
the strength of Bornu would be turned to manufactures 
and agriculture, and its natural resources are far more 
than sufficient to provide it with material of exchange for 
everything it requires. It may here be mentioned that 
more slaves have been sent out of Bornu during the last 
twenty years than were exported in a century. Adamawa 
is watered by the river Chadda, the most important 
tributary on the left bank of the Niger. The people are 
very intelligent and industrious, of a yellowish-red com- 
plexion, and handsome appearance. Baghirmiis watered 
by the river Shari, which is the most considerable stream 
that does not reach the sea; it flows into Lake Chad. 
The tribes of Baghirmi are industrious tillers of the soil, 
raising crops chiefly of durra and millet, which they 
barter for tobacco, pearls, and cowry shells. Here, as 
well as in Bornu, we meet with entirely independent 
attempts at the formation of original States and social 
policy. There is a fully-organised administration, a Court 
and Government, with its officers and a military system, 
and the people are skilled in many of the arts of life. 

Wadai is governed by Sultan Sheikh Ally. It is 
watered by the periodic flowing stream of the Batha, 
which flows into Lake Chad. Till recently Europeans 
have been barred all access to this country, but Dr. 
Nachtigal, to whom geography is so much indebted for 
his discoveries in Central Africa, succeeded in crossing 
the country to Darfur on its eastern border, and has given 
us much reliable information. The line here runs 
through the outskirts of the great forest which was 
traversed by Mr. Stanley, and which is so vividly described 
in his most interesting work, ‘‘ In Darkest Africa.” The 
outskirts of the forest are described as resembling a light 
airy park, with wide-spread grassy tracts interspersed 
between the wooded parts of the land. As far as is 
known, there is only one important stream in Wadai 
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which would be crossed by the railway, viz., the Salamat, 
which discharges itself into the Shari above referred to. 
The country traversed by the railway produces abundantly 
the silk cotton tree, palm oil, dilab bananas, pepper 
plants, and many edible roots and virgin tobacco. It 
may here be mentioned that up to this point from the 
commencement of the railway there are many large 
towns of much commercial importance, situated within 
fifty miles of the proposed railway. 

The line now enters a country which is more or less 
dependent upon the feudal lord, the Sultan of Wadai, and 
crosses an important tributary of the Shari. From this 
district large quantities of ivory are exported to Darbur. 
It now enters the Egyptian Soudan, and continues its 
eastern course, skirting the left bank of the Bahr-el-Homr, 
an important tributary of the Nile, till it reaches the Nile 
itself at the town of Fashoda in N. latitude 9° 50’. After 
crossing the Nile, it continues its eastern direction for 
about 150 miles, and here it leaves Egyptian territory, or 
what was formerly Egyptian territory till the Mahdist 
insurrection, and enters a region about which compara- 
tively little is known. 

It will be seen that the selected railway route avoids 
the network of streams which fiow northwards into the 
Bahr-el-Homr. It passes through much cultivated land 
in the Jassira Sanaar, and is not far south of the country 
known as the Egyptian Soudan, which is now in the 
hands of the Mahdists. The town of Fashoda has some 
3000 inhabitants. South of that place is the country of 
the Shillocks, who are a warlike race, and who, when 
trained, make excellent soldiers. Very little information 
is obtainable about the Nile in the vicinity of the railway 
crossing, but it is confined within well-detined banks, and 
it is believed that a bridge with about 600 yards of water- 
way will be necessary. After crossing the Nile the line 
passes a few miles to the north of the town of Nasser, on 
the Sobat River. Here General Gordon established an 
outpost, which was afterwards abandoned. In this dis- 
trict the papyrus is met with, and the cuckoo, king 
vulture, and eagle frequent these parts in large numbers. 
The land is alluvial and fiat, the monotony of which is 
not broken by a single hill. It is covered with farm- 
steads, and is celebrated for its sheep and goats and good 
milk. Iron, which has a higher value than copper, is 
largely imported for making arms and other imple- 
ments. The inhabitants are noted for their skill in the 
smelting of iron, and in every branch of the blacksmith’s 
trade. 

Our knowledge of the country to the south of Abyssinia 
is, as already stated, very imperfect. It is said that 
centuries ago it was a Christian land. It is known to be 
an undulating and hilly country, but no mountains are 
met with. The district is now noted for its wild coffee. 
The line now runs along the valley of the river Hawash, 
and passes at a distance of fifty miles to the south-east 
of the town of Ankober on meadow-covered plateaus, 
upon which there are cotton plantations, citron groves, 
and strong-growing aloes. Further on, the Prairie of 
Marar is crossed—rolling ground covered with long grass 
—leaving on the right the town of Harar, which is 
situated on the hills at a height of 5500ft. It is sur- 
rounded with fields and orchards, and has an estimated 
population of 35,000. It is essentially a commercial town, 
exporting ivory, tobacco, saffron, tobes—garments which 
resemble the Roman toga—woven cotton goods, mules, 
grass, honey, gums, and tallow. This town is very suitable 
as a residence for Europeans, and could be utilised as a 
retreat or a sanatarium for railway employés. Beyond 
the prairie a range of mountains has to be crossed, which 
is much cut up by deep ravines and torrent beds which lead 
through the hills, which would probably offer facilities 
for an easy and inexpensive route for the railway. _ The 
hills are said to be covered with vegetation. On their 
east side the ground forms into folds, and pastoral land 
are reached, which is covered with thick yellow grass, 
where camels, sheep, and goats in large numbers are 
tended by Somali shepherds. Finally, the hard, stone- 
less, alluvial coast plain is reached, through which the 
railway runs direct to Berberah, the selected terminus of 
the railway. Berberah is situated on the Somali coast, 
on a strip of territory which belongs to the British. It 
is 150 miles from Aden, and almost due south of that 
town. It is the only secure harbour along the northern 
Somali coast, and is at present capable of sheltering 
perhaps 500 large craft, and is safe in all winds. It is 
the chief outlet of the interior trade, and its annual fairs 
are visited by merchants from Arabia, Persia, and India, 
and no doubt as the railway extended its trade with the 
interior of Africa, the existing system would extend 
itself, and the port would probably become one of the 
most important in the East. 


(To be continued.) 








INSTITUTION OF MECHANICAL ENGINEERS. 








On Tuesday morning next the proceedings in connection 
with the summer meeting of the Institution of Mechanical 
Engineers will be opened in the Concert Room, St. | 
George’s Hall, Liverpool, under the presidency of Mr. | 
Joseph Tomlinson. The meeting will be continued over 
four days, the papers being read and discussions held 
each day in St. George’s Hall. At one o’clock on 
Tuesday the White Star R.M.S. Majestic will be 
inspected at her berth in the dock. The vessel is | 
one of the finest as well as one of the most recently 
built fast Atlantic steamers afloat, her dimensions 
being 565°8 by 57-8 by 22°3, and her gross tonnage 9861. 
She was built in Belfast in 1889 by Messrs. Harland and 
Wolff, and she has triple-expansion engines and is twin 
screwed. As a type of modern passenger steamer the 
Majestic stands in the first rank, and the visitors will 
doubtless be glad to avail themselves of the invitation 
to inspect the steamer. The structure of the new over- 





head dock railway will also be examined. This line is 
to run almost the whole length of the Liverpool docks, 
the total distance being five and a-half miles. The 
girders for the platform are supported on iron pillars, 
and iron sockets have been fixed in the ground to 
hold the columns. The whole line will consist of 600 
50ft. spans, and the normal rate of progression has been 
about one and a-quarter spans per day. Considerable 
delay and difficulty has been experienced in the construc- 
tion of the line, and this is attributed by the directors to 
the contractor wishing as far as possible to construct the 
ironwork by automatic machinery; and it was found that 
the apparatus for bending and drilling the plates had not 
been as perfect as could be wished. ‘The railway is said 
to be about half-finished, and both passengers and goods 
are to be carried, the method of propulsion probably 
being electricity. During the day the immense premises 
of the Liverpool Grain Storage and Transit Companies’ 
warehouse at the Alexandra Docks will also be visited. 
In the evening the President, Past-Presidents, and mem- 
bers of the Council have been invited to a banquet given 
by the Mayor at the Town Hall. 

An “at home” has also been arranged for at the 
Walker Art Gallery, Museum, and Library, in William 
Brown-street, to which all the members of the Institu- 
tion have been invited; and here it may be expected 
that everything of interest to the engineering profession 
contained within the walls of the institution named will 
be specially on show. 

On Wednesday afternoon a visit will be paid to the 
Walker Engineering Laboratory at University College, 
Professor H. S. Hele-Shaw, the occupant of the chair of 
engineering, acting as guide. The building has been 
erected and the chair endowed almost entirely through 
the generosity of Sir A. B. Walker, and the school con- 
tains almost every possible piece of machinery necessary 
for testing and other purposes comprised within the 
curriculum of the College. In the evening the mem- 
bers of the Institution will dine together at the 
Adelphi Hotel. For Thursday and Friday the ar- 
rangements are not yet quite completed; but as the 
Mersey Dock estate is certainly comprised within the 
Liverpool objects of professional interest, a few words on 
recent improvements may not be out of place. At the 
east and south of the Herculaneum Dock sixty fireproof 
magazines have been excavated in the solid rock, each 
capable of holding an average of a thousand barrels of 
petroleum, or a total of 60,000 barrels, and six depots have 
been constructed for the storage of petroleum in bulk, no 


| less than 19,000 tons of oil being capable of storage, and 
| special yards for the manipulation, filling, and loading of 


the barrels have also been provided. In February, 1890, 
the Mersey Docks and Harbour Board sanctioned the 
spending of no less than £530,000 for the provision of 
extra pumping machinery for the purposes of raising the 
water level in the docks and the construction of a new 
graving dock and a new half-tide dock. The pumping 
or * impounding” system is quite a recent feature in the 
efforts made to improve the inner Liverpool docks, and 
by its aid the shallower basins are able to hold vessels 
drawing as many feet of water as the outer and deeper 
docks. The system has proved to be a very great 
success, and was adopted in consequence of the falling off 
in the number of steamers entering the shallow docks. 
Operations with regard to the two new docks are now in 
full swing, and a visit to the works is well worth the 
time thus spent. The other excursion features of the 
meeting comprise a visit to the famous railway works of 
the Lancashire and Yorkshire Railway Co. at Horwich, the 
Mersey Tunnel, including the new section not yet opened, 
which will place the Mersey Railway in connection with 
the Cheshire lines, Midland, and Manchester, Sheffield, 
and Lincolnshire Companies’ routes, and which consists 
of a large railway tunnel right under the busiest Liver- 
pool thoroughfares, the shipbuilding and engineering 
works of Messrs. Laird at Birkenhead, where the Royal 
Oak, a large new warship, is now under course of con- 
struction, and last, but not least, the Manchester Ship 
Canal, half an hour’s steaming up the Mersey landing 
the visitors at the first completed section of the future 
great waterway. 








THE WHITE STAR STEAMSHIPS NOMADIC AND 
TAURIC. 

Our supplement this week illustrates two recent additions 
to the fleet of the White Star Company. The Nomadic and 
Tauric are very special products of modern civilisation. 
They are intended for the conveyance to this country of live 
cattle from America. As bearing on the causes which have 
called these ships into existence, we cannot do better than 
reproduce the following passage from the Liverpool Courier: 
—‘‘A departmental committee of the Government has 
recently devoted considerable attention to the subject of the 
Atlantic cattle trade, and at the different ports of debarkation 
has elicited information which will have an important bearing 
on the traffic in future. The inquiries were instituted in 
consequence of the sensational statements that were made as 
to an excessive mortality among the cattle which were con- 
veyed from Canada to this country, and the bad treatment of 
the animals while they were on board the vessels. Statistics 
were given for the purpose of confirming the impression that 
the most culpable cruelty was being practised; that the beasts 
were crowded together in a very restricted area, and were 
grossly neglected. A certain section of the public is always 
susceptible to the prejudicial influence of rumours of this sort, 
and it was therefore not surprising that erroneous opinions were 
formed, and that an unfavourable feeling was created against 
the shipowners. The companies who were most concerned 
in Liverpool soon cleared their reputation of the damaging 
aspersion thus cast against it, and the report which will shortly 
be issued will abundantly prove that although there may have 
been in one or two instances a little overcrowding, there has 
not been anything approaching cruelty in the treatment of 
the cattle. 
voyage across the Atlantic increase in weight. One im- 
portant fact which hitherto seems to have been overlooked, 





As a matter of fact, the animals during their | 


that the cattle after travelling for several days in railway 
trucks from the extreme western districts of Canada are at 
once driven on to the vessels. This is a most unwise system, 
because naturally the animals are in an enfeebled condition 
and quite unfit for the voyage across the ocean. What is most 
essential is that after being taken from the railway trucks 
they should remain for at least twenty-four hours on land. 
Probably this very necessary rest will be afforded them hence- 
forth. Shipowners are anxious to conduct the trade with as 
little loss as possible to themselves, and are introducing such 
improvements in their vessels as will insure the safety of the 
cattle entrusted to their charge. It is to the interests of the 
owners of the cattle, and particularly of those who are 
engaged in promoting the importation of American stock, 
that every encouragement should be given to the shipowners 
in this matter. There is an enormous trade at the present 
moment in meat imported from the Far West, but it is in the 
direction of the importation of live stock that Canadian 
farmers and cattle breeders are now looking, and there 
appears to be no limit to the extension of this branch of our 
traffic. Meat has been cheapened so much of late years that 
the price has been brought within the means of the poorest 
people. Still there is a strong disinclination among English 
folk to purchase what is by them opprobriously termed ‘frozen 
meat.’ If the animals are killed in this country suspicion 
as to the foreign origin of the cattle is averted, and it is well 
known to butchers and meat dealers that a vast quantity of 
meat that is now sold as prime English beef is American 
reared. For animals that have been brought from the Cana- 
dian Dominion there is a good demand in the English 
markets, a demand that is likely to rapidly increase. It ig 
this knowledge that is inducing shipowners to increase the 
facilities for the conveyance of cattle across the Atlantic. 
One of the companies that has for some time been engaged 
in the trade to and from Liverpool is the Oceanic Steam 
Navigation Company, Limited, the owners of the famous 
White Star fleet of steamers. This company, with their 
steamers the Cufic and the Runic, which have brought to 
this port 20,876 head of cattle with a loss of less than twc- 
thirds of one per cent., have sufficiently demonstrated that 
cattle can be carried with perfect comfort and safety. The 
company were determined not only to increase the number 
of their vessels, but to provide every improvement that could 
be suggested for minimising the risk of loss of the cattle 
carried by them.” 

The White Star Company, determined to remove every 
possible cause of complaint, employed Messrs. Harland and 
Wolff, of Belfast, to build the Nomadic and Tauric. These 
vessels are 460ft. long, 49f{t. beam, and 36ft. deep, and able to 
carry 7500 tons of dead weight. They are fitted with twin- 
screw engines indicating about 3000-horse power. very 
known expedient has been adopted for promoting the comfort 
of the cattle. We hope in a future impression to give some 
details of the arrangements. Each ship has permanent 
fittings for the accommodation of 1216 head of cattle, and in 
the pens and alleyways ample space is allowed, while good 
ventilation is insured through all the three decks on which 
cattle can be carried. The hatchways are to be kept clean, 
and sick beasts can be promptly removed there for effective 
treatment. On each cattle deck there will be a convenient 
and plentiful supply of fresh water. Besides the accommoda- 
tion for live cattle, each ship is fitted with chambers for 
carrying 2387 quarters of beef. There is also cargo space, 
besides comfortable quarters for the cattle men. Each deck 
is covered with battens so constructed that there is space not 
only for the fore and hind feet of the animals to move about 
with freedom, but to stop them from slipping down when 
there is any violent motion of the vessel. A considerable 
trade is now being carried on from Great Britain to America, 
in the export of prize horses, stallions, Shetland ponies, 
besides prize cattle and sheep, and the Nomadic and Tauric, 
being specially constructed for this class of traffic, will no 
doubt be largely availed of by shippers. The stalls for the 
horses and ponies are padded on each side, and every precau- 
tion is taken against injury to the animals as well as to secure 
their comfort. This part of the lower deck is covered with 
tan, and there are other indications of the efforts that have 
been made to diminish the discomforts of a sea voyage even to 
dumb creatures. 








Society oF ENGINEERS.—An interesting visit was made by a 
large party of the members of the Society of Engineers, on 
Wednesday, the 22nd July, 1891, to the school of Military 
Engineering at Chatham. Among those present were Mr. W. N. 
Colam—President—Mr. J. W. Wilson jun., and Mr. George A. 
Goodwin—Vice-Presidents—Mr. Henry Adams, Mr. Charles 
Gandon and Professor Henry Robinson—Past Presidents—and 
Mr. G. A. Pryce Cuxson—Secretary. After inspecting the 
Geological Museum and various relics of the late Major-General C. 
Gordon, C.B.,R.E., the party was entertained at luncheon at mess 
by the Commandant and Officers of the Royal Engineers, and after- 
wards the Schools of Fortification, Surveying, Tactics, Construction, 
Printing, Lithography and Photography, the model sheds, 
mechanical workshops, R. E, Park, field works, siege batteries, 
treble sling bridge, and the sub-marine mining establishment 
were visited. Experiments in the penetration of the magazine 
rifle, the arrangement of land mines, the demolition of rails and 
stockades, and the explosion of submarine mines, specially arranged 
for the occasion, were witnessed with much interest. 

THE BETHLEHEM SteAM HamMER.—The Bethlehem Iron and 
Steel Company has just completed a new 125-ton steam hammer, 
to be used in the manufacture of armour-plates for Government 
ironclads. The hammer is the largest ever built, not excepting 
that of Schneider and Co., of La Creusot, France, which bas a 
100-ton capacity. ‘The Bethlehem hammer was designed by John 
Fritz, superivtendent for the company. It is enclosed in a special 
plate-manufacturing building, in company with an armour-plate 
rolling mill and a 6000-ton plate-bending press. The hammer 
stands some 60ft. high, and covers a floor surface 42ft. square, and 
is of the usual A frame construction. The steam cylinder is 
6ft. 6in. in diameter, and has a stroke of 16ft. 6in. The total 
weight of piston, piston-rod, ram, and die sums up to 125 tons. 
The foundations for the hammer and anvil are independent of each 
other, and the space between is filled in with crib-work. The 
hammer foundations consist of a pair of heavy walls 30ft. in 
height, laid parallel and north and south of the anvil foundation. 
These walls rest upon piles driven to rock bottom, Between the 
walls and upon piles closely driven to rock bottom is erected the 
anvil and its foundation. The foundation consists of a timber 
framework, supporting several layers of iron and steel slabs, 
arranged in longitudinal and transverse layers, The anvil is made 
up of twenty-two solid cast iron blocks, averaging about seventy 
tons each in weight. The anvil block upon which the material is 
to be hammered.-is faced with steel, and measures I11ft. in length, 
6ft. in width at bottom, 2ft. in width at top, with a depth of 
4ft. Gin, Associated with the hammer in its work are a pair of 
P tic cranes, capable of moving 300 tons each, and of effect- 
ing all the various motions necessary to a steam hammer. The 
weight of plates, &c., to be handled ranges between 20 and 100 





although it is undoubtedly a direct cause of mortality, is this, | tons,—Railroad Gazette. 
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THE INSTITUTION OF NAVAL ARCHITECTS— 
VISIT TO CHATHAM DOCKYARD. 


Tux visit of the members of the Institution of Naval 
Architects to Chatham occurs, in some respects, at an 
unfortunate time. They will see a great dockyard at its 
worst. A fortnight ago there steamed out of the huge 
No. 8 basin, between ten o’clock and two, ships enough 
to constitute a fairly powerful fleet. As the tide rose, and 
the increasing depth of water over the shoal places in the 
Medway permitted their passage, the Salamander, Skip- 
jack, Sheldrake, Medusa, Medea, Mersey, Narcissus, and 
‘Sans Pareil were in turn despatched down the river. 
Their united armaments amounted to a total of nearly 
sixty guns, varying in size from the 110-ton guns of the 
Sans Pareil to the 4°7in. quick-firers in the three Sala- 
manders. ‘The orderly procession of ships of constantly 
increasing size and power formed a very interesting 
sight, and had the members of the Institution been 

resent on that splendid summer morning they would 
ne seen what, as a spectacle, was undeniably far 
superior to anything that will pass under their notice 
to-morrow. 

But though one of our principal naval yards be taken 
at its worst, it will seldom be found bare. There 
are always a number of obsolete ships in port which 
are of historical interest by reason of their services, 
and of scientific interest as measuring the progress which 
has been made in warship construction. There are 
vessels under repair which have but recently seen active 
service, and which will soon be as good as ever; and 
there are new vessels in process of construction. 

This is just the case at Chatham. There are now being 
repaired and re-armed in the three basins a number of 
vessels which would probably overpower in fair fight the 
fleet which steamed away to the manceuvres, which are 
certainly superior in armour and gun power, and are only 
decidedly inferior in speed. And a third fleet, which is 
being built at the present time, would with the greatest 
ease, and without od doubt whatever, overhaul and 
capture or destroy either of the other two, and very 
possibly defeat, under some circumstances, the other two 
combined. 

Indeed, a visit to one of the three great English dock- 
yards can hardly fail to be of interest to anyone possessing 
even a superficial knowledge of our country and its naval 
policy and history. The most interesting object at the 
Naval Exhibition is probably the full-size model of the 
Victory, a relic of a battle which might have formed a 
turning point in our history. And while the ship herself 
lies in Portsmouth Harbour, there is still in existence at 
Chatham the slip from which she was launched 130 years 
ago. There is very much more to recall associations of 
almost equal interest. On what was formerly St. Mary’s 
Island stands the beautiful little cemetery with its obelisk 
in memory of the many French prisoners who in the 
great naval war were buried there. At the other end of 
the yard, close to the principal offices, are some guns of 
English manufacture of a period contemporary with the 
earliest ships of the Royal Navy. Having passed into the 
hands of the Dutch they were captured in some of their 
ships, and when the Dutch in their turn were victorious, 
ne our fleet, impoverished and ineffective, was driven from 
the Channel, these ships were sunk in the Medway, and 
after lying 200 years in the mud, the guns were recovered 
during the excavation of the new basins. Their history 
illustrates what a mistaken naval policy may produce, 
and shows how, in the face of superior naval power, the 

ossession of great commanders will not preserve us from 
isaster. 

But more immediate interest will attach to the modern 
ships of war now building at Chatham, and to the general 
features of the dockyard. It will perhaps be of advan- 
tage to those who visit the dockyard, as well as to the rest 
of our readers, if we give a brief description of the main 
points of interest. The sketch plan annexed shows the 
general arrangement of the yard. 

It will be seen that it is composed of a rather narrow 
strip on the eastern bank of the Medway, together witha 
large area inclosed by a bend of the river. This larger 
part was formerly St. Mary’s Island. A narrow channel, 
along which small vessels could pass at high water, 
separated it from the dockyard. The three basins lie nearly 
along the course of this channel. They are together 
nearly 70 acres in extent, and are absolutely necessary, 
seeing that there is no accommodation along the whole 
river front for a single large ship of war. In this respect 
Chatham is at a great disadvantage compared with Ports- 
mouth, where vessels can either anchor in the tideway or 
lie alongside the yard. 

The dockyard was originally situated on the southern 
part of the narrow strip, now occupied by the gun- 
wharf. It was gradually extended northwards, and 
finally the whole of St. Mary’s Island was embanked, 
the Ses basins excavated, and the level of the island 
raised by the material taken from the basins and mud 
dredged from the river. The two sketch maps, taken 
from earlier and later editions of the lin. Ordnance 
Survey, show the great extent and the character of the 
alteration. The largest part of the new ground is still 
unappropriated, and most of the building work is carried 
on in the western portion of the yard. Perhaps the most 
interesting feature of this work is that it includes a 
sample of all the principal classes of ships building under 
the Naval Defence Act. The seventy vessels of that 
programme include :— 

Represented at 


Number. Chatham by 
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First class, 9 ioe Hawke. 
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at Clyde Bank). 
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Torpedo gunboats 1g j Hone now building at Chatham. 


In addition to these there is the Blake—a first-class 
eruiser building under a previous programme. 








It may here be mentioned that in the battleships the 
water-line—for the most part—and the principal gun 
stations are protected by vertical armour, part of the 
auxiliary armament being carried in casemates. In the 
first-class cruisers the same part of the auxiliary arma- 
ment is in casemates, but the rest of the armament, in- 
cluding the largest guns, is only protected by gun shields 
attached to the mountings, and the machinery and maga- 
zines by a thick protective deck with a low armoured 
barbette round the tops of the cylinders. The second- 
class cruisers have upper deck armaments protected only 
by gun shields, and have otherwise the same kind of pro- 
tection as the first-class cruisers. 

The railway enters the yard near the third or eastern 
basin, which communicates with the Medway by two 
large locks, closed by sliding caissons. All the other 
basins and docks have the ordinary floating caissons. 
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showed the Americans the English type of sea-going 
turret ship, will, with her new boilers and vertical 
engines, breech-loading guns in her turrets, and 6in. guns 
forward and aft be for years to come a fine and service- 
able vessel. Ahead of the Nelson lies the Hawke, a first- 
class cruiser, getting ready for her steam trials. She will 
be a flag ship, and the principal cabin bulkheads—which 
are of oak, with birdseye maple panels—will, with the 
corresponding work in the Terpsichore, illustrate the 
present practice in warships. 

On the north side of the second basin are several 
wooden hulks, used by the Medway Steam Reserve, 
including an old sailing ship—the Forte—and several 
screw wooden line-of-battle ships. And on the west side 
is the Andromache, a second-class cruiser, which has just 
successfully completed her steam trials. 

In the eastern or first basin we find the Arethusa, 
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GENERAL PLAN OF CHATHAM DOCKYARD. 


On the further side of this basin is the 160-ton crane, 
close to which are lying the boilers and engines of the 
Brilliant, a second-class cruiser building at Sheerness. 
In the basin are the Ajax, a double-turretted ship of the 
Inflexible type, with a short high citadel and unarmoured 
ends, and two coast-defence monitors, the Cyclops and 
Hydra, all three of which vessels were in last year’s 
manceuvres. There are also several composite and 
sheathed vessels, which, on account of the imperfect 
protection afforded to the machinery and magazines, as 
well as the age of their engines, are very inferior to 
modern cruisers. 

At the south-eastern corner of the second basin lie the 
Monarch and Nelson. The Nelson has nearly completed 
her refit, while the Monarch will probably be taken in 
hand next year. The latter ship, which conveyed across 
the Atlantic the body of George Peabody, and first 





Blake, and Rambler—surveying vessel—and in the large 
docks opening into the basin the Apollo, Hood, and 
Terpsichore. The unsightly sponsons at the ends of the 
Arethusa are being removed. This ship, like the Mersey, 
has not yet been commissioned, except for the manceuvres 
of the past year or two. The Blake, like the Hawke, is 
soon to have her steam trials; the engines being in four 
sets in the former ship. Both these first-class cruisers 
have the casemates for 6in. guns well advanced; but 
there are considerable differences in the arrangements of 
the casemates in the two ships. 

The Apollo is in No. 6 dock preparing for steam trials ; 
and the Terpsichore—a sister ship—in No. 5 dock. The 
latter vessel has recently arrived from Clydebank, and is, 
like the other vessels building by contract, practically 
complete before being delivered at a dockyard. 

Of the vessels in this part of the yard the largest, and 
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SHIPS OF WAR BUILDING OR RE-FITTING AT CHATHAM DOCKYARD. 


(For description see page 63) 
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in many respects the most interesting, is the Hood in 
No.7 dock. She is the only one of the recently designed 
first-class battleships which carries her main armament 
in turrets. The other seven are barbette ships; one is 
being built at Portsmouth, two each at Pembroke and 
Jarrow, and one each at Birkenhead and Clydebank. 
The paper read by Mr. W. H. White at last year’s meeting 
of the Institute of Naval Architects points out the 
advantages and disadvantages of the two systems of 
mounting the main armament. While the guns are 
certainly more protected in turrets, the weakest part— 
the chase—is exposed in both cases; the height of gun 
above water, with the same weight of armour and hull, 
is several feet less in the turret system; the ends of the 
ship are necessarily lower, and the decks more swept by 
the sea, and the internal accommodation throughout the 
peace lifetime of the ship is erage cramped. 
It will be observed, however, that most of these objec- 
tions do not apply to turret vessels in action in moderate 
yeather. 

7 On the east of No. 8 dock is a large and comparatively 
new machine shop, in which most of the electrical and 
ship-fitting work is executed. Passing the bow of the 
Hood—whose spur appears calculated to make a large 
hole in the bottom of any ship she may ram, and is with- 
out the usual external projections—we come to the large 
engine-house, containing the pumping engines for the 
docks. By the side of the engine-house are some second- 
class torpedo boats. 

Proceeding up the yard, along the main road, we have 
on the left the boiler shop and foundry, and on the right 
another large machine shop, mainly devoted to work in 
connection with the armament and machinery of vessels. 
In the foundry are being cast the shaft brackets for the 
Barfleur, and a number of large castings for the Forte, whose 
engines and boilers will be constructed in the dockyard. 

Still farther south are the boat and mast houses and a 
splendid mould loft. We then come to the building slips, 
on the first and largest of which is the Barfleur. She is 


New Ships 





a second-class battleship, sheathed for service on foreign 
stations with one thickness of teak plank and coppered. 
She is to carry an admiral’s flag, and her main armament 
—four 10in. guns—will be carried in two double-storied 
barbettes as in the first-class battleships. To obtain 
17 knots with natural draught in a sheathed battle- 
ship of only 10,000 tons, together with partial protection 
for the auxiliary armament, both the armour and 
armament are necessarily somewhat restricted in 
weight. But the chief features of the first-class battle- 
ships which were almost universally agreed to represent 
a sound compromise, are retained in the Barfleur. And 
it is evident thut the designs of the foreign vessels gener- 
ally to be met with on distant stations must necessarily 
be governed by similar conditions, with the additional 
disadvantage that they are without the numerous coaling 
stations which we possess. In the case of French and 
Italian ships operating in the western half of the 
Mediterranean or of Russian ships in the Black Sea, the 
conditions are reversed, and the coal supply may reason- 
ably be somewhat less than that of our vessels. 

On each side of the Barfleur are large machine shops. 
The Forte is to be laid down on an adjacent slip, although 
but little progress is intended to be made this year with 
the hull. 

Opposite the building slips are the smitheries, and 
behind these the saw mills and joiners’ shop. The long 
tunnel formerly employed for floating timber to the saw 
mills is not now used. 

Beyond the building slips are some older docks on the 
right, in one of which the Hawke was built, and after 
passing the principal offices on the left and the ropery 
on the right, we come to the main entrance gate of the 
dockyard. 

The annexed table of particulars, taken from the Navy 
Estimates for 1891-2, gives the leading dimensions, &c., 
of the principal vessels now at Chatham. 

The plans of ships are reduced from those in Lord 
Brassey’s ‘“ Naval Annual.” 

Building. 
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THE INSTITUTION OF NAVAL ARCHITECTS. | 





TE thirty-second annual meeting of the Institution of | 
Naval Architects began at 10 a.m. on Thursday, July 28rd, 
in the hall of the Society of Arts, John-street, Adelphi, 
W.C., the Earl of Ravensworth, president, in the chair. | 
There was a good attendance. There being no routine | 
business, the President immediately began his address. 
He remarked that this was the first occasion on which 
the meeting had met in the metropolis insummer. They 
attempted to combine pleasure with instruction, and the 
visits to the Royal Naval Exhibition which were to 
follow would show them how much the improved types 
of vessels had added to the safety of life at sea. 
He then alluded to the subjects of the papers which 
were to be read at the meeting, and to the visits which 
were to be paid to the Exhibition, to the Government 
dockyards at Chatham, and to various private establish- 
ments. The paper by Messrs. A. J. Durston and A. E. 
Seaton would no doubt be of great interest, and many of 
the members would remember Mr. Seaton’s paper at the 
Pittsburgh meeting of last year, which showed his world- 
wide experience, and which was characterised by what he 
might term an embarras de richesse. In his visit to the 


Royal Naval Exhibition two things had particularly 
struck him: they were the picture gallery and the model 
of the Victory. In addition to this he reminded the 
members that in visiting Chatham they would find 





themselves at a place of great historical interest, and 


| the city of Rochester, in the neighbourhood, derived its 


name from the fact that a Romish camp was there, of 
which the remains were still visible. The dockyard at Chat- 
ham was, in the reign of Queen Elizabeth, the great centre 
from which the vessels proceeded to attack the Spanish 
Armada. The “Chatham Chest” was a charity esta- 
blished in 1588 by Sir John Hawkins and Sir Francis 
Drake, but has now been merged into the great charity 
of Greenwich Hospital. The almshouses at Chatham 
were built in 1592, and it is worthy of note that care for 
the seamen of the Royal Navy in their old age has been 
a subject to which attention has been given since the 
founding of the Navy. In the year 1667 Chatham was 
the scene of the last success of a foreign force in this 
country. On June 14th Admiral de Ruyter burnt the 
ships which were lying at Chatham and occupied Sheer- 
ness. At that time De Witt was the great statesman in 
Holland. The peace of Breda, which cannot be said to 
have been satisfactory to us as a nation, was signed in 
the following July. On May 7th, 1765, the world-famed 
Victory was launched at Chatham. 

This vessel was the second of her name, and without 
entering into further details which were given by his 
lordship, we may refer our readers to the very complete 
account which was given on May Ist, 1891, in our 
columns. The President then stated that he had a most 
pleasing duty to perform. The Institution had awarded 





its first gold medal to Professor Lewes for his paper on 
“Boiler Deposits,” which was read at the recent spring 
meeting. The gold medal would be given every year in 
future, or its presentation would possibly depend upon the 
value of the papers read. He hoped that Professor 
Lewes would long continue to show the brilliant example 
of what lecturing should be, and how amusement and 
instruction might be combined therein. Professor 
Lewes in his reply said that he scarcely knew how to 
express his feelings, but that any work he had been 
already able to do in the service of the mercantile 
and naval marine he hoped more worthily to carry for- 
ward in the future. The President then stated that Mr. 
Yarrow had offered to take a party of members back up 
the Thames from Chatham, in a torpedo boat made by his 
firm, which would attain a speed of 22 knots per hour. 

Sir Nathaniel Barnaby then read his paper upon “ Ships 
of War.” He said that it was exceedingly short, and that 
his object had been to avoid controversy. Of the ships 
of the Royal Navy existing when the Institution was 
founded, and built almost exclusively of wood, there is 
not now one remaining in active service. Lord Brassey, in 
his “ Naval Annual,” states that there are seventy-three 
armoured ships in the Navy, of which not one existed in 
1860. There are now 192 “ unarmoured cruising ships” and 
twenty-five ships in the Royal Naval Reserve, none of 
which existed in 1860. He pointed out that in his 
opinion numbers of ships were of more value than 
great individual force in a few ships. Since Sir Edward 
Reed entered the Admiralty, the length of 380ft. had 
never been exceeded in an ironclad, although displace- 
ment has risen from 9000 tons to 14,000 tons. He 
gave a table comparing the two classes of ships and 
showing the changes in thirty years. It appears that 
while the length has remained the same, the indicated 
horse-power has risen from 5270 to 13,000, and the 
number of guns has decreased from thirty-two to four- 
teen, while the weight of a broadside in pounds has 
risen from 1918 to 5500, and the first cost of 
hull and propelling engines has risen from £357,000 
to £875,000. The vessels used in this comparison 
are respectively the Warrior and the Ramillies. While 
the first Council of the Institution had twenty- 
eight professional members, not one was a marine 
engineer ; now the Council consists of twenty-four pro- 
fessional members, and of these eleven are marine 
engineers. The author then put the question, “ How is 
the Naval Architect produced?” and said that he had 
either been apprenticed to the trade of shipwright or, as 
a student of naval construction, has passed through the 
shipyard and certain technical classes in the college. He 
believed that outside the Royal dockyards the shipwright 
apprentice had ceased to exist; boys were employed 
without indentures, and he thought that this was to be 
regretted, as they could not obtain so good a training as 
before. With marine engineering the case was different. He 
then proceeded to indicate the lines upon which improve- 
ment had been sought, and the change of view between 1884 
and 1891 might be said to be that vessels for training 
and consular services had been kept of small dimensions 
and cost; but unarmoured vessels having crews of 300 
men had been avoided, and that armoured ships of large 
size had not been pressed for. 

We shall continue our report of the proceedings in our 
next week’s issue. 








COPPER REFINING BY THE BESSEMER 
PROCESS. 

Arrempts in this direction date back as early as 1855, 
when Mr. Keates, of St. Helens, patented a process for 
removing the impurities in copper by forcing currents of air 
through the molten metal. Metallurgists in Russia, Sweden, 
England, and France have since then tried their skill at 
solving the problem; when even the best of these methods 
can only be described as a qualified success the cause may in 
all instances be traced back to the same source. The impu- 
rities contained in copper matte, pig copper, &c.—sulphur, 
iron, zine, tin, arsenic, &c.—are so inferior as regards calorific 
value compared with the impurities in cast iron treated by 
the ordinary Bessemer process—silicon, carbon, manganese, 
phosphorus, &c.— that when their amount in the copper 
bath sinks below a certain percentage—1} to 3 per cent.— 
and the reaction gets more languid, the temperature of the 
bath sinks rapidly, the tuyeres are liable to choke, and the 
process must be broken off before marketable refined copper 
is produced. i j 

A new process, invented by Mr. J. Bull, of Erith, is a 
modification of the ordinary one, and aims at overcoming 
the difficulties referred to. As the patents are not yet com- 
plete, we are not at liberty to publish details. The oxidation 
is carried on with great energy to the last, and the metal 
poured out at a high heat. Mt oF 

When the subjoined analyses show that there is still room 
for improvement, this is explained by the small scale on 
which the experiments were made—20 pounds were refined 
in the case of No. I., 50 pounds in the case of No. II.—which 
make it impossible to attain so good results, as when large 
masses are treated. In both cases the bulk of the refined 
metal had to be unpoled. A small quantity of No. II. 
was, however, poled, although unsatisfactorily, and was 
cast after adding 40 per cent. of spelter. The resulting 
yellow metal drew out well under the hammer, and when 
broken showed a tensile strength of 28-58 tons per square 
inch; elastic limit, 14°40 tons; elongation, 31 per cent. in 
4in. The operation of refining took in each case about fifteen 
minutes, reckoned from the time the molten metal was 
poured into the converter. 

The analyses and tensile test were undertaken by Messrs. 
Stanger and Blount, of Westminster. 

No. 1.—Chili Bars. | No. II.—Arsenical Ingot Copper. 








(a) (8) | (4) @) 
Unrefined. Refined. | Unrefined. Refined. 
Copper -. 96°35 .. .. 98°71!) Arsenic SOB? is. 02 Be 
Arsenic . - OOS .. .. 0°04) Antimony 001 -. 002 
Antimony -- O10 .. .. 0°06) Bismuth .. 0 08 -- 0°08 
Tin « 0°22 -. 0°02/ Iron .. 0-02 -- 0°02 
Iron .. O6L .. .. 0°08) Nickel -- 002 - 0°03 
Lead .. .. .. 119 .. .. 0°59| Copper by dif- 
Bismuth .. .. 0°05 . 007 ference.. .. 97°19 -. 99°56 
Sulphur .. .. 0°69 -- 0°02 | 
Oxygenand loss 071 - O41 | 
100°00 100 00 100-00 100-00 
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In our last number we gave an illustration of the 
Eastham Locks looking up stream, we now—Fig. 1—show 
the upper end of the Lock looking towards the sea and 
the Canal widened to form the approach; the pumping 
engine is being blown off, and aes are removing the 
last of the rails and sleepers preparatory to letting in the 
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water. The tidal sluices are on the left, then the 80ft., 50ft., 
and 30ft. locks in succession. On this side the bumping 
course is at the ordinary water level of the Canal, the 
additional height of coping, 11ft., being due to the rise of 
tides at spring. 

Fig. 2 shows the Canal at the curve in Pool Hall Bay 














Fig 2—CURVE IN POOL HALL BAY 

was deposited by end-tip wagons run along the embank- 
ment. Both outer and inner slopes of the embankment 
are pitched with sandstone. 
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an incline road, up which the last of the material was 
removed, and were doubtless left standing to break the 
Our engravings have been 


THE ACCIDENT AT ELLESMERE PORT—POSITION OF TEMPORARY SIDING AND OVERTURNED TRAIN 


and the river embankment, which was constructed on | shall give an illustration of a similar embankment in an prepared from photographs by Mr. Birtles, of War- 
the foreshore at this particular length was founded on | early stage of construction. 


rock, but rock was not reached throughout. 
ment was constructed by ‘pp 
form the foot of the slope, 


The embank:- | 


Fig. 3 shows the operation of filling the Canal over the 


ing two lines of rubble to | temporary weir constructed in the embankment for that 
etween which clay hearting | purpose at Ellesmere Port. The piles at the front formed 





rington. : 
During the week the traffic of the Shropshire Union 

Company has passed along the canal without let or 

hindrance, and the working of the lock machinery, 
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sluices, &c., has been proved and found satisfactory. The 
embankments from just above Ellesmere Port to the locks 
at Eastham have also shown their sufficiency, and this 
augurs well for the success of those still to be tested 
higher up. 

The company has, however, a terrible mishap to 
lament, involving the death of ten workmen and the 
destruction of two locomotives and a train of wagons. 
Owing to the carelessness of a youth working the points 
the train was directed on to a siding—A on plan—instead 
of up an incline marked B. The points were properly 
weighted to stand fair for trains running along B, and it 
was only by pulling them over that a train could pass on 


to the siding A. The train in question, pushed by two | 


locomotives, had already attempted the ascent of the 


incline along B, but was unable to reach the summit. | 


When prepared to make a second attempt the pointsman 
altered its course into the siding, and the locomotives, 
with twenty-three loaded wagons, rushed down to the 
dead end, which was in a great measure knocked to 
pieces, although largely consisting of rock in situ. The 
whole then fell among a group of sixty-two navvies who 
were getting rock some 85ft. below, killing ten and 
seriously injuring three more. The accompanying sketch, 
which we reproduce from the Manchester Examiner, 
gives a very good idea of the scene of the fatality. 

The occurrence is much to be regretted; but we cannot 
agree with the suggestions of some of our daily con- 
temporaries, who argue that it shows a necessity for a 
Government inspection of temporary lines of railway 
used by contractors and others for private purposes. 
Such an interference could only result in expense and 
delay, which would go far towards extinguishing industry 
in this country. The accidents in the public streets are 
vastly more numerous, the deaths from insanitary 
dwellings and surroundings are far in excess, and bear no 
comparison with those that befall the industrial army 
engaged in such works as the Ship Canal, which are 
undoubtedly hazardous occupations, and which must 
always remain so with or without inspection. As it is, 
the interference of the Board of Trade has caused a vast 
amount of industrial harm, both in respect of structural 
and marine engineering matters; and the amount of good 
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it does is shown, amongst other illustrations, by its inspec- 
tion of the flimsy first Tay Bridge, the inspectors’ report 
on which characterised the bridge as satisfactory. Much 
of the Board of Trade work in this respect is a pure 


farce. Making a man a Board of Trade inspector will 
neither make him an engineer nor competent to give an 
opinion worth expression on things he cannot by any 
possibility have real knowledge upon. 








WHITWORTH MOUNTING FOR HIGH - ANGLE 
FIRE 


WE give herewith a drawing from a photograph of a 
| howitzer or mortar on a mounting designed by Sir J. Whit- 
| worth and Company, and recently tested at Havre. The 
carriage was made for the United States Government, for 
pieces already made, called by them mortars, but which 
would generally be termed howitzers, because the piece pivots 
on trunnions not far from its centre of gravity, and fires at 
varying angles of elevation with fixed charges, and because 
these pieces for coast defence are generally called howitzers 
in Euro The carriage in question has now gone out to 
New York for the official trials. Those made at Havre were 
informal, and undertaken by the makers, who have recently 
| supplied another carriage of the same pattern to the Spanish 
| Government, who have adopted howitzers for their coast 
| defence made of cast iron reinforced with steel hoops, and 
| with steel trunnions. Whitworth’s own piece was entirel 
steel, and was 15 tons weight, the American and Spanis 
pieces weighed respectively 133 and 14} tons. The mount- 
ing, including the loading platform, weighs 25 tons. This 
| weight might probably be reduced after a little experience as 
| to its strength and behaviour. The projectile weighs 630 Ib., 
| and the firing charge 80 lb., brown cocoa powder being used. 
| At Havre 8741b. of French brown cocoa powder was fired. 
| The velocity was 1214ft. Twenty-six rounds were fired at 
| various angles, from 8deg. depression to 75 deg. elevation. 
| The maximum recoil was limited to 30in. The range at 
| 45 deg. was over 10,000m.—10,936 yards, or nearly 6} miles. 
| The carriage is constructed so as to enable the gun to recoil 
in the line of fire at all angles. The brake-cylinders are 
connected with a recuperator-cylinder which is loaded with 
compressed air at a pressure of 900 1b. per square inch ; this 
serves to bring the gun back to the firing position. The 
| whole of the brake and recuperator system is part of the 
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cradle, carrying the gun and slides upon the chords of the 
arc-shaped slides—as shown. The mounting is on a central 
pivot with all-round training. Training can be performed 
by one man, but if speed is required, it is better to employ 
two men. The piece was not tested for rapidity of fire at 
Havre, where the range was frequently obstructed, but 
pressure arising from limit as to time caused the last three 
rounds to be fired rather quickly; the fact that the men 
were undrilled, and strangers to the carriage, prevented 
any real test such as it was hoped might be made. 
The last three rounds, however, were got off in from 
15 to 17 minutes, washing the gun out after each round. 
The flight of the projectiles was judged to be regular and 
such as would allow of accuracy, but no test was applied 
to this. The crane seen on the carriage is used for hoisting 
projectiles from the ground to the platform and to the breech 
of the gun. Four men easily ram home the projectile. The 
eae is brought to the horizontal position for loading, or still 
etter to about one or two degrees of depression, when the 
weight of the projectile and charge enable them to be run 
home very easily. At the trial in question, the gun was 
loaded at the recoil position, or nearly at full recoil. The 
piece can be run out at the maximum angle of elevation, or 
it can be run out to save time while it is being elevated. 
Running out occupies only a few seconds, and the speed can 
be regulated by the bye-pass handle, which is on the side of 
the carriage seen in the figure. 


Seeing that firing seldom takes place at angles below 
35 deg. or 40 deg., it is proposed in future mountings to turn 
the howitzer on its trunnions from the horizontal or loading 
position to 35 deg. or 40 deg., and after that to turn gun and 
slide together to the desired angle of elevation. By this 
arrangement the piece may easily move from 0 to 75 deg. 
elevation in about forty seconds, and the weight of thecarriage 
may be reduced. The carriage now supplied had to fulfil the 
condition of firing at all angles from zero to 75 deg. elevation. 

It may be noted how quietly and completely the idea of 
defence of coasts by high-angle fire is being adopted by the 
various Powers. Our own impression is, that the tendency to 
take the direction of a comparatively few pieces of elaborate 
construction, rather than a large number of lighter ones is a 
mistake. We believe the difficulty is hitting. Once let a vessel 
find that she is being struck on her decks, even by light pro- 
jectiles, and we imagine she will move off. The attack is a 
very destructive one with all classes of shells; fatal we 
scarcely think it would be, even with a powerful projectile, 
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Seeing, then, how many shells are likely to be thrown away, 
and how completely the first one or two are likely to answer 
the object sought, we imagine it is a case for numbers rather 
than extraordinary power. The photograph which we 
reproduce shows the howitzer at 75 deg. elevation. The 
mounting is a remarkable design, and deserves attention. 








AMERICAN VERSUS ENGLISH LOCOMOTIVES. 
By F. W. Dean. 

IN a recent number of THE ENGINEER, London, there appeared a 
discussion of a report of mine on a series of tests made by me on 
the New York, Lake Erieand Western Railroad, of three locomotives, 
two belonging to that company and one to the Strong Locomotive 
Co. The editor of that journal calls upon me to account for what 
appear to English engineers anomalous facts brought out by that 

rt. The time-honoured controversy over the qualities of the 
locomotives of the two countries bids fair to be as old as Methusaleh, 
and I fear that I can hardly satisfy the British mind upon the 
subject. Meanwhile American locomotives continue to displace 
those of English manufacture on colonial railroads, with 
considerable promise of driving them out altogether, as witness the 
recent large shipment to Australia by the Baldwin Locomotive 
Works. 

There are doubtless many differences in the manner of working 
the traffic in the two countries, and I advise the editor of THE 
ENGINEER to read the words of the Duke of Marlborough in the 
April number of the Fortnightly Review, which are: “It is nota 
flattering thing, perhaps, to our national pride, but if the truth is 
told our English railways are toy systems, and our rolling stock 
are toy freight carriers, compared to the trains that are run all 
over America.” This was precisely my feeling when I first saw an 
English railway train. 

Far be it from me to decry English locomotives. I recognise in 
them first-class designing, beauty in form and in finish, superb 
workmanship, and an evident desire to excel in every respect, 
while in the design of the boilers we might certainly until 
very recently have learned valuable lessons. While speaking of 
boilers, let me call THE ENGINEER’s attention to Mr. Yarrow’s 
recent vindication of American practice in using thin tube sheets, 
which that paper has at least once condemned. 

Often persons feel much relieved if they can give reasons for 
troublesome facts. There are several features of English loco- 
motives which should make them more economical than American. 
First there are the copper fire-boxes and staybolts and the brass 
tubes, which certainly do to some extent transmit heat to the 
water more perfectly than steel and iron. Mr. Yarrow, in the 
paper above referred to, gives the relative corductivity of copper 
and steel as six to one. How much this affects the actual 
performance I am unable to say, but what American locomotive 
builders must do is to contrive to get more of the heat of their firas 
into the water. If they cannot use copper fire-boxes and sts; dolts 
and brass tubes, they can at least use the Serve ribbed tubes, 
which add some 90 per cent. to the heat-absorbing surface. There 
are the best of reasons to expect an increase of from 12 to15 per 
cent. in evaporative rate by their use. Hereisa great opportunity, 
with only a moderate increase in cost. 

Another reason why an English locomotive must be more 
economical than American is that the steam passages and cylinders 
are better protected from the weather than the corresponding parts 
of American locomotives. I fear that the a of such pro- 
tection is aot appreciated by our locomotive designers, for nearly 
every locomotive in this country has its steam passages formed on 
two sides by the outer walls of the cylinder castings, thus exposing 
them to cold air, rain and snow. I remember once seeing a small 
engine supplied with steam for a short time by an unclothed pipe 
which passed out of doors for some distance. Upon a hard shower 
coming up the spee of the engine was immediately reduced by about 
one quarter. Just so to some extent with all American locomotives 
when they are running in a rain or snow storm. So much heat is 
in this way given out to the atmosphere in this country that per- 
haps we shall have mild winters with an increase of traffic. It 
would certainly be a paying investment for any railroad company 
to lay out more money in patterns and core boxes and have their 
steam passages surrounded by air space or protected by asbestos 
and sheet iron, and to make sure that no part of the cylinder ports, 
as is too often the case, appear above the cylinder casing. 

There is nothing better established in steam engineering than 
that the greatest enemy of economy is condensation. Thirty-five 
or forty per cent. of the steam is condensed in the cylinders of 
locomotives. It condenses in the steam passages and in the 
cylinders on account of the difference in temperature between the 
initial and exhausting steam. Persons who are not in the habit of 
considering this last cause of condensation regard it as incredible 
that heat can be absorbed by cylinder walls as rapidly as this 
implies when a piston is travelling fast. But one may as well doubt 
that an electric impulse will cross the ocean in all but no time, or 
that a conversation through a telephone over a distance of 100 
miles can be carried on as rapidly as between persons in one room. 
Steam cannot move a piston until the latter’s temperature is 
raised to that of the steam, and this heat is given up by the 
condensation of the steam. One may be helped to realise this if 
he considers how little he could push a red-hot mass of iron with an 
icicle, although this example is in the opposite sense of that which 
it is supposed to illustrate. 

Coming now to the questions raised by THE ENGINEER, I for one 
believe that the English locomotive is more economical in the use 
of steam and coal per horse-power than the American, but I also 
believe that the American locomotive is the better paying machine, 
both from its lower first cost and the method of its employment, as 
clearly shown by Mr. Dorsey. This very method makes it extrava- 
gantin the use of fuel. 

One cause of waste of coal by American locomotives is the 
severity with which they are forced when starting trains. Here 
locomotives are given all the steam they can take without slipping 
the wheels. The English start off their trains more slowly. This 
view is supported by the statement of an accomplished English 
railroad engineer, in Science, some years ago, that the famous 
“Flying Datechman” express train runs 28 miles out of London 
before getting up speed. An American locomotive would get up 
speed at least seven times in that distance. My own observation 
has been that three minutes is sufficient time to allow for an 
ordinary American train to slow down from 40 miles per hour to 
take on a flagman and then acquire a speed of 40 miles per hour 
again. More evidence of the ease with which English locomotives 
are worked is furnished by the large sizes of exhaust nozzles used, 
aud by their not throwing many sparks, although the smoke-box is 
generally free from netting and deflectors. 

THE ENGINEER takes as evidence cf misrepresentation by 
Americans as to the amount of steam generated per square foot of 
grate per hour, the fact that none of the locomotives tested upon 
the Erie generated as much as 500 Ib. The editor should not 
suppose that engines having from 40 to 76 sq. ft. of grate would 
generate as much steam per unit thereof as one with 19 sq. ft., 
other things being equal. In THE ENGINEER of Nov. 14, 1890, I 
gave the results of a number of tests of a locomotive which 
evaporated much more than 500 1b. of water per sq. ft. of grate 
per hour, and within a month I have made a three weeks’ test in 
which the evaporation was upwards of 730lb. per sq. ft. every 
day, nor is this exceptional at all upon the road where the test was 
made. As bearing upon the severity with which our locomotives 
are worked, I append a table giving powers and speeds, &c., every 
two minutes, of an Old Colony locomotive when pulling a Shore 
Line express train. 

I thoroughly believe that the English method of burning coal in 
locomotives is superior toours, but whether it would answer the 


purpose when working hard remains to be seen although I am 
prepared to believe that it would, 

Tue ENGINEER asks a question why the engines tested upon the 
Erie needed so much steam when pulling moderate trains at 
moderate speeds, and why such large | tives are ssary for 
such service, and suggests that our passenger cars move with great 
resistance. As near as I can ascertain, the resistance of American 

nger trains is 15 1b. per ton at a speed of 40 miles per hour, 
while the resistance of English trains at the same speed is 17} 1b. 
according to J. W. Barry and 17°31b. according to D. K. Clark. 
This seems to dispose of the idea that our trains haul harder than 
the English. : 

THE ENGINEER asks why a level line 140 miles long like the 
Susquehanna Division of the Erie is difficult to work. This remark 
of mine in the report referred particularly to the use of anthracite 
coal, although it is to some extent true of bituminous coal. The 
reason is that with anthracite coal the original fire burns out near 
the middle of the run, and leaves a very dirty bottom, thus making 
it difficult to maintain a good fire. Steam is kept up near the 
middle of the division only by having an enormous fire-box with a 
most skilfully manipulated fire. The constant demand for steam 
makes it difficult to humour the fire, while on an undulating line 
this can be done on every down grade. The driver can get the 
water high on a down grade while he is losing little or no steam, 
and allow it gradually to fall as he ascends the next. This is a 
common and efficacious method of helping along. Besides this, 
he can run his engine slowly up and fast down grade. 


Tests of Locomotive No. 148, Old Colony Railroad, November 6th, 
1889. 





Diameter cylinders, 18in.; stroke of pistons, 24in.; diameter driving 
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Starting.. 158 | 88°5  88°2 5] 618 
156 | 51°7 | 52°0| 7} 568 
154 | 48°5 | 49-2 52°5| 6538 
158 | 29°7 | 28°2| 30°5 30°7}| 393 
150 | 80°5 | 29°5| 30°5 29°7| 367 
148 | 42-7 | 43°5 | 43°7 | 46°0| 632 
150 | 41°5 | 43°5 | 44°0 | 42°5| 637 
¢ 148 | 85°0 | 36°5 | 87°5 | 35°5| 555 
South bound..! 138 | 36°2 | 36°0 | 87°0 | 36°2| 602 
}1 148 | 88°5 | 48°2 | 42°7 | 42°0)| 537 
153 | 48°5 | 51°0| 49°0 | 48°8| 589 
155 | 51°5 | 58°2/ 52°2| 58°5| 564 
151 | 52°0 | 58°2| 50°5 | 51°5| 530 
158 | 53°0 | 54°2| 52-2 | 54-0! 546 
150 | 46°7 | 47°0 | 46°5 | 46°5| 626 
| 147 | 22°0 | 21°5 | 23-7 | 22°5| 388 
}18 145 | 41°5 | 42°2/| 41°0 | 42°4| 611 
; 19} 149 | 38°7 | 41-2) "0 | 39°5) 64 
20 153 | 37°2 | 41°0/ 88°0 | 40°0| 67 
121] "5 | 35°2| 88°5 | 84-7 
Starting .| 22 2-2 0 | 72°2 
§ 5 5°5 | 45-0) 66 
2 51/2 7 "0 | 25°7| 416 
25 | 10.58 | 2 7 2/ 27-0} 374 
26 56 “2 *2/48°0) 416 
2 .58 | 2 “5 "7 | 41°0| 553 
Starting.. ../29) 3.29 5°2 5 -0|¢0-0| 641 
30| 3.31) 4 . 2°5| 54°5| 689 
31| 3.33 | 298 | 5° | 50°2 | 52-7 | 693 
Starting.. ../32| 3.38 | 192) 2°0 | 84°7 | 86°2)| 981 
133! 3.40 | 240) 5°0 | 46°5 | 47°5| 684 
|34| 3.42 | 264 2°8 40°0 42-0) 671 
135] 3.44) 280 2-0 |40°0/41°7) 715 
|36] 3.48/198| 76 5 | — |35°0} 401(%) 
| 87| 3.50 | 232} 928) ,, |150| 47-0 | 48-2 | 49°7 | 48-0) 681 
North bound.| 38} 3.52/216| 944| ,, |155/|45°2) 46°5 | 45°0 | 45°0/ 653 
39] 3.54/ 28811152! ,, | 148) 38-2! 39 *7/40°0! 689 
40] 3.56/196| 784) ,, |145/ 36-2) 38 5°2/37°5| 440 
Starting.. ../ 41] 3.58/ 164] anata 149 | 82°0 | $1°5 | 79°0 83°5| 815 
|42| 4.00, 216) 864! 68 | 146 | 43°5 | 45- "51 45°5| 584 
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West-bound from Elmira to Hornelsville. Two Stops. Slightly 





unit of grate area is kept down to better limits, and the fire is not 
lifted so much by the draught. The fire is thus kept in better con- 
dition, and less coal is thrown out of the chimney, Moreover, a 
larger exhaust nozzle can be used. 

Double nozzles are often used in this country, because some 
persons believe that they are better than single. One argument, 
supported in a measure by indicator diagrams, is that with single 
nozzles the exhaust from one cylinder passes over to the other and 
produces an increase of back pressure. This is of course a fact at 
slow speeds. 

The weights of trains given in the Erie tables is a ‘‘mean” train, 
Actuminel by a proper reduction of weights from trains of dif- 
ferent weights over two parts of the road. Going east from 
Hornellsville to Susquehanna cars were dropped at ) Thea and 
going west they were taken on at that point. Elmira is 82 miles 
from Susquehanna and 58 miles from Hornellsville. Going west 
the train leaves Elmira late, as a rule, and time has to be made up, 
The large locomotives are needed to pull the heavier of the 
trains between Elmira and Hornellsville, and trains that are stil! 
heavier than those on which the tests were made. In the winter 
smaller locomotives would be all but useless against head winds 
snowy tracks and increased journal friction. 

The annexed tables give particulars of trains, exclusive of engine 
and tender, between Elmira and Hornellsville, 58 miles, three 
intermediate stops being made going east and two going west. 

Now, if the Editor of THe ENGINEER will go to Euston, St. 
Pancras, King’s Cross, Victoria and Paddington, and give us parti- 
culars of the express trains that he sees there, it will be instructive 
for comparison. In the absence of this information let us see what 
Mr. D. Clark says, in bis recent work on ‘‘ The Steam Engine,” 
concerning the weights of trains which various express engines are 


intended to haul. 
Midland Railway. 

Cylinders, 18in. x 26in.; coupled wheels, 6ft. 9in.; steam 
ressure, 145lb. per square inch. ; weight, 93,0001b. (Clark, p. 
). ‘*The normal work of the engine is to take 14 or 15 carriages 
—a load of 150 tons (= 168 American)—up inclines of 1 in 100, at 
as of 35 miles per hour. The average time-bill speeds of the 
train are from 35 to 42 miles per hour, over inclines varying from 
1 in 100 to 1 in 124, and so on, of from 8 to 15 miles in length, and 
from 48 to 53 miles per hour over level lines and falling gradients, 
From 7 lb. to 8 1b. of water is evaporated per pound of 


Midland Railway. 

Cylinders, 18}in. x 26in. ; single pair of drivers, 7}ft. diameter. ; 
steam pressure, 160lb. per square inch.; weight, 96,000 lb. 
(Clark, p. 535). ‘‘On the London and Nottingham traffic the 
average gross load is from 170 to 215 tons” . . . (i.e, from 
102 to 147 tons of train = 114 to 165 American tons). ‘‘The 
time-bill speed is 534 miles per hour; the longest continuous run 
is 124 miles.” . . 


coal,” 


Great Northern Railway. 

Cylinders, 18in. x 28in. ; single pair drivers, 8ft. lin. diameter ; 
steam pressure, 140 1b. per square inch. ; weight, 96,000Ib. (Clark, 
p. 264). ‘*The 8ft. wheel engines are capable of moving a gross 
weight, comprising engine, tender and train, of 356 tons on a level, 
at a speed of 45 miles per hour.” This is equivalent to 348 
American tons of train. Clark states, p. 565, that the average 
performance of seven such engines between Doncaster, Peterborough 
and London during the third quarter of 1884 was to hau) a train- 
load of 175 American tons 50 to 53 miles per hour. 

With the exception of the above train of 348 tons, which probably 
got up its very slowly, and apparently ran fast only on a 
level, all the trains mentioned are light. 

A recent writer in THE ENGINEER mentioned Midland trains 
weighing 160 tons, exclusive of engine and tender, running at a 
- ked ” speed of 53 miles per hour. 

On the whole it seems to me that the conclusions to be drawn 
are as follows: English trains are in general lighter than American 
trains. Trains on either side of the ocean are light when high 
8 is regularly made, American locomotives use more steam 
than lish, principally b more is cond d in the passages, 
steam chests and cylinders, American locomotives evaporate less 
water than than English per pound of coal, because the firing here 
is less carefully done than in England, and—to some unknown 
extent—because in England better conductors of heat are used in 
contact with the fire, and because there they understand the value 
and method of admitting the proper amount of air above the fire. 
American locomotives are larger than English, not only because 
they in general pull larger trains than English, but because the 
are designed to cope with very severe climate conditions, with 
poorer tracks and with severer grades. The internal friction of 
American locomotives is probably greater than in English, because 
our wheels are smaller; this is especially true in cold weather, 
when the journal friction is greater. THE ENGINEER'S idea that 
our cars pull harder than those in England is not borne out by 
figures that are accessible to me.— Railroad Gazette, 











Dock AND HARBOUR EXTENSION IN SCOTLAND.—A Glasgow paper 
describes an important scheme of dock and harbour exten- 
sion and improvements which received the final approval of 
the Dock Commission Board last week. The scheme is to 
construct a sea wall to reclaim an area of about fifty-four 
acres, and to construct thereon a deep water dock, about 66ft. 
wide, and having the sill laid 13ft. below low water of spring 
1000ft. long and 376ft. wide, with an entrance from the harbour 
tides—about 5ft. lower than the sill of Albert Dock, which would 
give a depth on the sill of about 30ft. at high water spring tides, 
and about 26ft. at high water neaps. A passage to the Albert 
Dock would be formed, having the sill laid at the level of the 
Albert Dock. The area of the proposed dock is nearly nine acres, 
and the available length of berthage about 2500ft., sufficient to 
accommodate at one time six of the steamers at present engaged 
in the Transatlantic trade. The quays will be about 350ft. wide. 
The estimated cost of the dock will be, with the sea wall, and 
allowing for filling, sheds, rails, &c., £275,000—deepening of the 
channel, £50,000—total £325,000 ; exclusive of dry dock, which 
will cost about £40,000. 

GREATEST OF STEAMSHIP RECORDS.—A United States Exchange 
says:—“ There is probably no place on the globe where vessels and 
cargoes are handled with the dispatch attending the transportation 
of iron ore on the lakes, Attention is again called to this fact by 
the results obtained from a discussion of the business of the Sault 
Ste. Marie Canal, published elsewhere, and by reference in 
Atlantic coast publications to the work of the Morgan Line 
s.s. E] Sol, trading between New York and New Orleans. This 
boat recently e the round voyage in 12 days 12 hours and 
40 min., steaming a distance of miles and discharging and 
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To answer other questions put by THE ENGINEER, large grates 
are sometimes (not often) used for bituminous coal in American 
1 tives, b it is a source of economy for large hard-worked 








locomotives. It is economical because the rate of combustion per 





ding at New Orleans. This is pronounced unprecedented, but 
it falls short of the lake records of a number of big steel ore 
earriers. The round trip distance from Two Harbours, Lake 
Superior, to Ashtabula on Lake Erie is 1778 miles, but the 
boats of the Minnesota Steamship Company make the run, loading 
and unloading 2300 gross tons of ore in six days, and this week 
after week for the whole season. When it is known that this 
immense cargo is put into the boats of this class in two to three 
hours, and is taken out in six to ten hours, this wonderful service 
will be understood. The discussion of the canal traffic by 
Government officials shows that the steamship Manola, the first of 
these boats to into commission in 1890, covered 50,580 miles 
and delivered 77,125 tons of cargo during the season of 223 days. 
But the Minnesota boats are not the only flyers. Several big 
carriers in the Escanaba trade made thirty-two to thirty-six round 
trips of 1178 miles each to Lake Erie. At 55 cents a ton, the 
prevailing rate on ore from Escanaba, this commodity is now 
carried miles and delivered on dock from the vessel at a cost 
that is less than the railway freight from the mine to the shipping 
port a distance in some cases of only forty or fifty miles,” 
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RAILWAY MATTERS. 


An American paper says :—The Pike’s Peak Railway is 
in operation, the first regular train having reached the top, 
14,147 ft. above sea level, on June 30th. 


A NEW line of railway on the South-Eastern system, 
which will connect the North Kent branch with the proposed 
important extension to Rochester and Chatham, was opened on 
the 20th inst. 

Tue Federal Inspector of Railways has been over the 
new line from Vitge to Zermatt, says a Times correspondent, and 
authorised its being opened for passenger traffic ; trains are now, 
therefore, running daily. 


A raILway ballasted with salt, as is a portion of the 
Southern Pacific across the Colorado desert, is peculiar enough, 
Engineering News says, to be classed with the Durango Railway, 
in Mexico, that is ballasted with silver ore from an old dump, and 
laid with ties of ebony. 


Tur Times correspondent at St. John’s, Newfoundland, 
writing under date July 21st, says the projected purchase of the 
Harbour Grace Railway by the Government has been abandoned, 
and it is reported that the British Government will guarantee a 
loan of £2,500,000 tor new railway works in the Colony. 


In the House of Commons recently Sir Julian Gold- 
smid’s Committee passed the Waverley Station and Leith Lines 
Bill of the North British Company. The Caledonian (Addi- 
tional Powers) Bill has been through Lord sous Ac Committee 
unopposed, and compliance with the Standing Orders of the 
House of Lords dispensed with in the case of the Tottenham and 
Wood Green Sewerage Bill. 


Ir is stated that Mr. R. H. Twelvetrees, the goods 
manager of the Great Northern Railway, is about to start for a 
long tour in America, where he will observe the railway system in 
practice there. He has been granted twelve months’ holiday and 
a bonus of £150, in recognition of his services in connection with the 
Railway Rates Bill, All the clerks in his department who assisted 
in preparing the various statements and accounts for the Commis- 
sion have also been awarded gratuities of £15 each for their extra 
work, 

Tue Birmingham and Aston Tramways Company, which 
employs steam-power on a portion of its line, has made a profit on the 
year of £8500, which allows of a 10 per cent. dividend and a bonus 
of 2s, per share. The re-laying of that portion of the company’s 
tramways originally laid on the Barker system has been completed 
to the satisfaction of the Board of Trade and the Birmingham 
Corporation, and was ——_ by Major-General Hutchinson, on 
beialf of the Board of Trade, who have renewed the license for 
the use of steam-power for six years. 


Tue question of a railway to the Engadine has been 
under consideration for some time past. The original idea, says 
the Times, was to continue the Davos Landquart line, through 
the Scaletta Pass into the Engadine. The last scheme is one of 
European ena ge to continue the ordinary gauge rail- 
way from Chur through the Schyn Pass, and by tunnel through 
the Albula Pass into the Engadine, thence down the valley to 
Lernetz, and through the Ofen.Pass to Meran, thus connecting 
Bale by a direct ordinary gauge railway with the railway system 
of the Austrian Tyrol. The importance of the proposed line is 
in the fact that it would provide the shortest way overland to 
Suez, and thus to India and the East. The length of the pro- 
posed line is estimated to be about 150 kiloms.—ninety-three 
miles—and the rough estimated cost would be about £6,000,000. 


Tue total length of the railways of the world at the 
close of 1889 amounted to 370,193 miles, equal to nearly fifteen 
times the equatorial circumference of the world, and more than 
124,000 miles in excess of the mean distance of the moon from the 
earth. On December 31st, 1879, the length of the lines in actual 
operation was 211,202 miles, and the increase in the last ten years 
has therefore been 75°3 per cent. If a similar increase takes place 
in the present decade, the mileage at the beginning of the 
twentieth century will be more than 520,000. America contributed 
the greatest number of miles of road during the four years under 
consideration, and especially the United States, where the growth 
amounted to 25'1 per cent. Canada and Mexico also show heavy 
gains, After America comes Europe, with 12°6 per cent. Of the 
various countries there, Germany shows the greatest increase, 
followed by Austria, France, Russia, and Italy. 


A REcorD of train accidents in the United States in 
May includes 67 collisions, 80 derailments, and 19 other accidents, 
a total of 166 accidents, in which 63 persons were killed and 156 
injured, The accidents are classified by the Railroad Gazette as 
follows :—Collisions—Rear, 33 ; butting, 18; crossing and miscel- 
laneous, 16; total, 67. Derailments—Broken rail, 2; loose or 
spread rail, 6; defective bridge or culvert, 2; defective frog, 1; 
broken wheel, 5; broken axle, 4; broken truck, 4; fallen brake- 
beam, 4; broken coupling, 4; loose wheel, 1; misplaced switch, 6; 
runaway train, 1; careless running, 5; open draw, 1; track re- 
pairers, 1; bad loading, 1; animals on track, 5; landslide, 2; 
washout, 2; malicious obstruction, 6; accidental obstruction, 2; 
purposely misplaced switch, 1; fire, 1; unexplained, 13; total, 80. 
Other accidents—Cylinder explosion, 3; broken side rod, 2; car 
burned while running, 3; various breakages of rolling stock, 4; 
other causes, 7; total, 19, Total number of accidents, 166. 


THE question of the rates charged by the railway com- 
panies for the carriage of pig iron into South Staffordshire has just 
come up afresh in an application before the Railway Commissioners 
for a re-hearing in the case of the executors of the late Mr. Pickering 
Phipps, formerly M.P. for Northampton, who sued the London 
and North-Western, Great Northern, and Manchester, Sheffield, 
and Lincolnshire Railway Companies, for undue preference in 
respect of the rates at which they carried pig iron into South Staf- 
fordshire from Messrs. Butlin and Islips’ furnaces in Northampton, 
and the charge which was made for the conveyance of coal and coke 
to the same furnaces. The Court had decided that as regarded a 
rebate of 4d. per ton granted to Butlin and Islips, it was an undue 
preference; but as to the mileage rates, the Court held that there 
was no such undue preference. This judgment was founded to a 
great extent upon the assumption that the Midland Railway, the 
competing line, had a shorter route by four miles, and was there- 
fore able to charge lower rates than the North-Western. The 
Court has just refused the re-hearing on the ground that the facts 
previously presented were accurate. 


Wir the view of minimising the danger and expense 
attendant upon the present system of fog-signalling by hand, Messrs. 
Shelley and Fitzsimmons, Tipton, have, our Wolverhampton corre- 
spondent says, patented an apparatus, which has been adopted on 
some of the continental railways, and now on the main line of the 
North Staffordshire Railway. An iron rail is placed close to and 
on the inside of the outer line of rails, in such a manner 
that it is depressed, and at the same time forced several 
inches forward by the flange of the wheels of a_ passing 
train. This depression and forward movement of the rail 
acts on a lever which raises a hammer, and this in its turn 
is released, and falls with sufficient force to explode an ordinary 
detonator as soon as the engine bas passed over the inner rail. 
The detonators are placed in an iron disc, which revolves auto- 
matically so as to bring under the hammer another detonator 
for the next signal whenever required. Asa further precaution 
the apparatus includes a powerful alarm bell, in addition to the 
explosion of the detonator. By the same depression and forward 
movement of the rail a second lever is brought into play in such a 
manner as to ring the alarm bell while the engine is abreast of it, 
and again a second time as the guard’s van is passing. 








NOTES AND MEMORANDA. 


In Greater London last week 3316 births and 1661 
deaths were registered, corresponding to annual rates of 30°6 and 
15°3 per 1000 of the estimated population. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
175 per 1000 of their aggregate population, which is estimated at 
9,405,108 persons in the middle of this year. The rate ranged 
from 8°8 at Derby to 24°5 at Liverpool. 


In London 2490 births and 1378 deaths were registered 
last week. Allowing for increase of population, the births were 
135 and the deaths 335 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 19:0, 16°8, and 16-7 in the 
preceding three weeks, was 17°0 last week. 


Frw things are more remarkable than the speeds now 
obtained by bicyclists. On the 3rd inst. F. J. Osmond, at Herne- 
hill, beat the half-mile Safety record in 1 min. 3sec.; three-quarters 
of a mile, 1 min. 42 sec.; and one mile, 2 min, 16 sec., or at the rate 
of 26°47 miles per hour, The previous record was 2 min. 20% sec. 
P, C, Twentyman rode 1814 miles on the Great North Road in 
twelve hours on a Safety bicycle, beating Mr. A. Holbein’s record 
by four miles, 


A PAPER was recently given in the Comptes Rendus 
describing experiments in the mechanical actions exercised on 
rocks by gas at high pressures and in rapid motion, by M. Daubrée., 
The author shows that volcanoes of the same group have approxi- 
mately the same height, and points out that it is probable 
that each group is the result of internal action at one centre. 
These considerations are applied to old volcanic rocks, which often 
exhibit a marked tendency to equality of level. The experiments 
— — light on the disturbances investigated were previously 

escribed, 


At a recent meeting of the Paris Academy of Sciences 
a paper was read ‘‘On the Determination of the Constants and 
Coefficients of Elasticity of Nickel Steel,” by M. E. Mercadier. 


Experiments have been made to determine the relation > for solid 


sonorous bodies, and therefore the coefficient of dynamical elas- 
ticity, by a method founded on Kirchhoff’s theory of vibration of 
circular discs, From the results obtained it appears that the 
incorporation of a sufficient quantity of nickel with steel tends to 
make the alloy isotropic. The mean coefficient of dynamical elas- 
ticity for alloys containing about 5 per cent. and 25 per cent. of 
nickel is 18,600, whereas that of pure steel is 20,700. 


Tue lake in the Colorado desert is due, says Major 
Powell of the American Geological Survey, to the overflow of the 
Colorado River, which has probably cut a new channel to the 
northward. Major Powell says that as recently, geologically 
speaking, as the glacial period, the Colorado River emptied into 
the Gulf of Mexico about 200 miles below what was then the head 
of the Gulf. This river is the greatest carrier of silt on the 
Continent, and it gradually built a dam across the Gulf that finally 
cut off 200 miles in length of the Gulf itself. The water thus 
confined evaporated, and a depression called Death Valley is the 
result, that in part is 270ft. below sea-level. The climate here is 
wonderfully dry, and the rainfall is only about 3in. per year. 


TxeE following shows the excellence of the work and 
the care that is taken to insure the accuracy of our gold coinage at 
the Royal Mint. Of three sovereigns taken promiscuously from 
the coins in the Pyx and weighed separately, the average indi- 
vidual weight was 123°257 grains—the standard weight being 
123°27447 grains. The legal remedy, or loss of weight in manufac- 
ture allowed by law to the Master of the Mint, is 0° grains ; 
the test therefore showed that instead of this he only claimed 
0°017 grains, or about one-twelfth of the loss of weight to which 
he was legally entitled. Of three half-sovereigns similarly dealt 
with the result was even more remarkable, as they averaged each 
61°637 grains—their exact legal weight—showing no remedy at all 
as claimed by the Mint authorities. 


THE numbers of good coins—those that prove faulty in 
any respect are remelted—struck at the Mint during the year 1890 
were as follows:—Imperial coinage, 66,889,045 ; colonial, 4,005,000, 
representing a total manufactured and fit for circulation of no less 
than 70,894,045 pieces. In the Assay Department Mr. Roberts- 
Austen and his assistants made no less than 36,009 separate assays 
—a number far in excess of the annual average, which is about 
17,500. In the Melting Department 6764 tons of metal were cast 
into bars for coinage, or 321 tons in excess of the average of the 
preceding twenty years. Of gold alone 6,279,465 oz. were thus 
dealt with ; while of silver, melted into bars for coinage and war 
medals, no less than 12,679,753 0z., or 388 tons passed through Mr. 
Hill’s department in preparation for minting purposes. 


Tue Scientific American says, the greatest engineering 
feat in the history of the anthracite coal mining is about to begin. 
It is the commencement of what will be known as the Jeddo 
Tunnel, which will be driven for the purpose of draining the flooded 
mines of Jeddo and Harleigh. It Val be conttoanted from Butler 
Valley, Pa., to the bottom of Ebervade mammoth vein, a distance 
of three miles, through solid rock, to be 8ft. square in the clear. 
The scheme of tunnelling through the mountain first occurred to 
John Markle, who is to be president of the company, which will 
bear the title of Jeddo Tunnel Company. It will open an inex- 
haustible supply of coal and furnish employment for thousands of 
people for many years to come. It will also serve the double 
purpose of draining all the collieries in the valley. 


AT a recent meeting of the Edinburgh Royal Society, 
Dr. Hugh Robert Mill read a paper on the physical geography of 
the Clyde sea area, and the salinity and chemical composition of its 
waters. He described records, and discussed observations, made 
by himself and other members of the staff of the Scottish Marine 
Station. The observations dealt with extend over a period of 
three years, and their reduction has occupied, in addition, the 
greater part of two years. It was found that the amount of salt 
present in the water of the Clyde sea area varies with the season, 
the water being, as a rule, freshest in February, one month after 
the maximum rainfall, and saltest in July or August, two months 
after the minimum rainfall. The surface water exhibited the 
greatest changes, the seasonal variations being more regular at 
greater depths. Evenat the head of lochs fifty or sixty miles distant 
from the open sea the percentage of pure sea-water present was 
rarely less than 88; the fresh river-water which poured in in 
enormous volume after heavy rain rapidly mixing with the sea- 
water, which was constantly renewed by the tide. So rapid and 
complete is this process of interchange, that the amount of river- 
water actually present diluting the water of the Clyde sea area is 
much less than the amount which passes through it every year, 
and is not equal to half the average rainfall. In an average year 
1:25 cubic miles of water, 97°5 per cent. of which is pure sea-water, 
and 2°5 per cent. fresh water, enters the area at every tide ; anda 
slightly greater amount is withdrawn, the whole being freshened a 
little so as to contain 2°7 per cent. of its volume of fresh water. 
The great saltness of the deep water of the sea lochs, on which 
their importance as fishing grounds depends, appears to be due to 
two causes. One of these is the thorough mixture of the tidal 
water from bottom to surface as it pours across the shallow bars at 
the mouths of the lochs, Another cause of thorough mixture 
is the influence of the wind, which seems to set up a complete 
vertical circulation, Thus if wind is blowing strongly down Loch 
Fyne, the freshened surface water is driven out of the loch, and 
very salt water rises at the head of the loch to take its place, 











MISCELLANEA. 


_ Mr. Arrnur D. Exuis, of Bradford, has, we are 
informed, joined the firm of Thwaites Brothers, of Vulcan Iron- 
works, Bradford, and will act as one of the managing directors. 


THE Engineering Committee of the Yorkshire College 
of Science, Leeds, have appointed Mr. Sidney H. Wells, of 
Dulwich College, to be Senior-assistant and Lecturer under Pro- 
fessor John Goodman. 


Weitine from Brussels under date July 20th, the 
Times correspondent says :—The Engineering Department of the 
Ministry of Public Works has approved the project of extending 
the town of Antwerp to the left bank of the Scheldt. 


THE death is announced of Mr. L. P. Gallwey, colonial 
civil engineer of British Guiana. The appointment, which has 
thus become vacant and is made by the Colonial Office, is an im- 
portant one. The salary is £1000 per annum, with some expenses 
allowances, 


A FEw days ago the Hungarian Minister of Ways and 
Communications inspected the works for regulating the 
flow of water at the great cataract of the Danube at the Iron 
Gate. The locks of the future Ship Canal are half completed, 
as work of blasting the rocks is being actively proceeded 
with. 

TuE Pilsen Electric Company announce removal of its 
offices and works from 4, Stanhope-street, Euston-road, N.W., to 
premises at 80, Leather-lane, Holborn. The new works are bei 
specially arranged for the manufacture of Pilsen arc lamps an 
carbons and accessories for electric lighting and transmission of 
power, 


A WRITER in the Dundee Evening Telegraph hopes 
that some bee rat will be made of Mr. Raikes about the promised 
prizes offered to inventors of improvements in the arrangements 
for picking off and pulling in mail bags on passing mail trains. The 
matter seems to have been quietly shelved, although some hundreds 
of inventors sent in designs and suggestions. 


Tue Board of Trade have approved of the proposal 
of the Northern Lighthouse Board to give a further order for 
six ‘‘ Priestman’s patent oil engines” which have been ordered 
upon the recommendation of Mr. D. A. Stevenson, for the new 
fog horn station at Fair Isle, these engines having been used 
with very satisfactory results for some time past at the Corsewall 
Point of Ayr Stations. 


THE case brought by the Edison Electric Light Company 
against the United States Electric Light Company for infringe- 
ment of a patent again came before the Courts on Wednesday, 
when Judge Wallace granted a suspension for fifteen days of the 
injunction ordered by him against the latter company pending an 
appeal, on condition of the defendants giving a bond to protect the 
Edison Company, in the event of the appeal being dismissed. 


Mr. Josepa Camm CoLvER, managing director of Messrs. 
J. and G. Wells, Eckington Collieries, died this week. Mr. Colver, 
who was the brother of the Master Cutler, has managed the Ecking- 
ton Collieries for fifteen years, and possessed excellent business 
qualities. Whilst in London, giving evidence in favour of the 
Manchester, Sheffield, and Lincolnshire extension to London, he 
was seized with inflnenza. Pneumonia supervened, and he never 
thoroughly recovered from the effects of it. 


Ir may interest our readers to know that the stern- 
wheel gunboat lately built by Messrs. Yarrow and Co., for the 
Russian Government, which we described in a recent issue, is now 
satisfactorily at work on the river Vistula, which runs through the 
Russian territory close to the North German frontier. The recon- 
struction of the steamer commenced on the 5th inst., and on the 
11th the official trial took place in the presence of his excellency, 
the Minister of War, the performance of the boat giving every 
satisfaction. 


THE increasing trade of the port of Weymouth has for 
some time past rendered it advisable that suitable dry dock 
accommodaticn should be provided at the harbour, so that ships dis- 
abled in this part of the Channel might put in for repairs, instead 
of being compelled to go to Southampton, or some port to the west 
of Weymouth. A meeting has been held to consider the desirability 
of at once taking the necessary steps to form a company to carry 
out a scheme for the construction of two slipways. The estimated 
outlay is calculated at from £10,000 to £12,000. 


An urgent protest has been sent to the London 
County Council by the Woolwich Local Board on the subject of 
the river Thames, which, in spite of all the labour and cost 
bestowed upon the works of precipitation and deodorisation at the 
outfalls, is reported to be this summer in a worse condition than 
ever. The water is getting polluted over a broader area every 
year ; it is almost as bad now at Greenwich as at Woolwich, it 
smells badly when stirred by the steamboats at Limehouse, and 
it is expected to become contaminated between London Bridge 
and Westminster within the next twelve mdnths as badly as it was 
before the execution of the main drainage works. 


THE Wolverhampton Chamber of Commerce has 
received a communication from the Postmaster-General, stating 
that the Government do not contemplate immediately taking over 
the undertakings of the telephonic companies, but are prepared to 
establish telephonic exchanges in centres where required, and that 
the whole question of telephonic communication is still under con- 
sideration by the department. A sub-committee of the chamber 
have reported that they have considered the proposals as to the 
Bills of Lading Bill, and they are strongly of opinion that the 
proposals to introduce a Bill into the next session of Parliament, 
so as to have the whole matter relating to the difficulties between 
shippers and shipowners thoroughly thrashed out, is one which 
should receive the support of the chamber. 


An inquiry has just been held at Carshalton by Mr. 
Samuel Joseph Smith, one of the Inspectors of the Local Govern- 
ment Board, into a proposal of the Carshalton Local Board to 
borrow £25,000 for works of sewage and sewage disposal. The 
scheme was opposed by an influential committee of ratepayers. 
The chairman of the committee—Mr. J. W. F. B. Taylor, lord of 
the manor—and the Hon. Sec.—Mr. E. H. Bourchier—were 
present. Mr. Barnard Lailey, instructed by Messrs. Cave and 
Co., of 4, Fenchurch-street, E.C., ap peared to oppose the scheme. 
Evidence in support of the scheme having been given by Mr. 
Heward, the surveyor to the Local’ Board, and Mr. Binges, C.E., 
Mr. Urban Smith, C.E., stated that a gravitation scheme was 
possible, and that the costly pumping works proposed were un- 
necessary. The report of the inspector will be issued in due 
course. 


An English engineer writes thus in the Railroad 
Gazette concerning our Board of Trade inspections :—‘“‘It is gene- 
rally understood among engineers that the scientific proportioning 
of English bridges has been much retarded by certain hard-and- 
fast rules of the Board of Trade, good no doubt when first pro- 
mulgated, but continued long after the progress of knowledge in 
the properties of iron and steel and the effect of loads, static and 
dynamic, had been shown to require revision. Similarly the inter- 
ference of the Marine Department of the Board with land boiler 
explosions has not been productive of any high public opinion of 
the capacity of the officials thereof, and some of the reports on 
explosions have been painfully empty reading. The Norwood 
accident, revealing as it does the extremely perfunctory nature of 
the Board of Trade reports and the vigilance (?) of its officials in 
so glaring an instance, is calling out severe comment.” 
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THE MANCHESTER SHIP CANAL 


(For description see page 66) 
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Fig. i—EASTHAM LOCKS, LOOKING TOWARDS THE SEA 























Fig. 3—FILLING THE CANAL AT ELLESMERE PORT 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

H. G. D. (Newport).—Our lists are oficial. If you find an error in them 
you should direct the attention of the Patent-office officials to it. 

- J. B.—Your suggestions about copper steam pipes have been repeatedly 
made in our pages. fou may rest assured that all that engineers can 
do to avoid these disasters is being done. The questions presented are 
very difficult of solution. 

+ R.—The bursting pressure of the boiler would be about 7501. It 
should be quite safe at 1301b., if well made, but in these small boilers 
more depends on workmanship than appears at first sight. The cross- 
tubes would be better welded in. Great care should be taken to strengthen 
the manhole. Consult Wilson on “ Steam Boilers.” 

T. D. 8. (Newport).—The gauge of Canadian railways varies from $ft. Gin. 
to 5ft. Gin., which is the gauge of the Grand Trunk Railway. The 
Great Western is 4/t. Shin. In the United States the gauge varies 
between ft. din. and 6ft. Gauges of 4ft. 9in., 4ft. Shin., 4/t. 10in., 4/t. Ohin., 


and 4ft. 3in., are not uncommon. The 4ft. Shin. gauge is by far the 
most used, and the general tendency is in javour of the universal 
adoption of this gauge. 

GRAIN ELEVATORS, 


(To the Editor of The Engineer.) 

Sir,—We are desirous of ascertaining the present cost of lifting grain 
by various forms of elevators, and shall be obliged to any reader who 
could give us information on the subject. W. J. F. anv Co, 

London, July 16th, 


KALBERT'S STEAM TRAP. 
(To the Editor of the Engineer.) 

Sir,—I should esteem it a favour if any reader will tell me who are the 
makers of the Ralbert or Kalbert steam trap. One of my foreign clients 
sent me a cutting from a Russian trade journal of this trap, stating that 
they understood it was made in England, and requesting a quotation and 
particulars. I have made various inquiries, but without success, 

Manchester, July 18th 


SUBSCRIPTIONS. 

Tue Enorerr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Halj-yearly (ineluding double numbers) £0 14s. 6d. 
Yearly (uncluding two double numbers) #1 98. Od. 

I, credit occur, an extra charge cf two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

A complete set of Tak ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINKER weekly and post free. 
Subscriptions sent by Post-office Order must be accompanied by letter of 
advice to the Publisher, Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 

Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 

Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
nat] ales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s, China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria; 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s.; Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 
Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 





practical regularity, but regularity cannot be guaranteed in any such case. 

All except weekly advertisements are taken subject to this condition, 

Prices for Displayed Adverti ts in ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tut Encineer. 


Then, 











MEETINGS NEXT WEEE. 


INSTITUTION OF MECHANICAL EnoineerRs.—Liverpool meeting. Tuesday, 
28th, to Friday, 3lst July inst. Office in Liverpool, St. George’s Hall. 
There are five papers to be read, and numerous visits and excursions to 
be made—see p. 62, 

Tue Institution oF Civit Encingeers.—Newcastle-upon-Tyne Associa- 
tion of Students. On the invitation of Mr. J. Watt Sandeman, 
M. Inst. C.E., members of the Association and their friends will visit 
Blyth Harbour on Saturday, July 25th. A special steamer has been 
kindly placed at the disposal of the visitors by the Blyth Harbour Com- 
missioners, and will leave Newcastle Quay at 12.30 p.m., calling at Messrs. 

head and Sons’, New Dry Dock, South Shields—near High Shields 
Station—at lp.m. Mr. G. Baker Forster, B.A., M. Inst. C.E., has also 
kindly offered to allow the visitors to view the Crofton New Colliery on 
the same afternoon. 


DEATH. 


On the 17th inst., at Eastbourne, WiLLoucuey Samira, of North grove, 
Highgate, Past President of the Institution of Electrical Engineers, 
aged 63. 
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TECHNICAL EDUCATION. 


PrecIsELY what is meant by “ technical education” 
cannot certainly be said, least of all those who clamour 
for it. The general impression, largely erroneous, but 
with a thin substratum of truth, that English manu- 
facturers are falling behind in the race with foreign 
competitors, because the English artisan is less instructed 
than his continental rival, has led to the hasty adoption 
of sweeping measures for the cure of an evil largely 
imaginary, ard the application of a panacea, regardless 
of the conditions under which it must be applied, and 
the modifications in its operation which these may 
induce. The apeing of workshop methods in a sort of 
pseudo-industrial palace, empty, swept, and garnished, 
and the consequent evolution of a race of shallow semi- 
educated prigs, are such direful contingencies — direful 
because of their intrinsic repulsiveness, their probable 
consequences, and their deplorable imminence—that no 
one with a knowledge of the subject, and unbiassed by 
the possession of an axe for private attrition, will hesitate 
to join in a protest that must eventually be effectual, but 
is just now drowned by interested pans, 

The only chance for a scheme ostensibly intended to 
promote technical education is its inception, and promo- 
tion under the auspices of a corporation of ancient date, 
illustrious history and independent views, and itsexecution 
by a staff reflecting the character of the body to which it 
is responsible. Both conditions seem to have been 
secured in great measure in the youngest and perhaps 
the most hopeful of the undertakings lately set on foot 
for the advancement of technical education. It is 
notable that when the Goldsmith’s Company was invited 
to co-operate in the provision of “ polytechnics ” — 
word fatally suggestive of abortive advertisement—for 
South London, that body preferred to provide an institu- 
tion from its own funds and controlled solely by itself. 
The possession of backbone sufficient for such a step as 
this is almost a guarantee that the details of the plan 
will exhibit a similar self-centredness. A building which 
had already done good service as a naval school was 
bought and reconstructed in great part to suit the needs 
of the work in hand. Adequate provision has been made 
for various “departments.” With those concerned with 
art as distinct from arts, and with the purely recreative 
part of the undertaking, we have no immediate concern. 
On the other hand, in those devoted to the teaching of 
physical knowledge we are directly interested. In this 
matter we have not trusted to hearsay or the usual rose- 
coloured reports of the opening ceremony which will 
duly fill columns both in lay journals and in some pro- 
fessing to be technical. Our representative has seen all 
that is at present in place, and has been free to form his 
own conclusions. A cut-and-dried report of the building, 
its fittings, merits, and shortcomings, would possess 
no particular interest. One establishment of the kind is 
very like another, and criticisms upon them are of value 
only to those charged with their conduct, and is incon- 
sequently but commonly disregarded by them. But the 
scheme of work that will be adopted is of more import- 
ance, and what that scheme will be generally depends 
on the characters and dispositions of the persons in 
authority. Even when hard-and-fast lines are laid down, 
a competent man will succeed in modifying and evading 
them, ameliorating their tendencies, and turning out good 
work in spite of pedantic prescription and proscription. 
We are of opinion that in the case now under considera- 
tion the right men, or at all events not the wrong men, 
have been secured. There is « disposition among the 
staff to try to teach instead of cram, and, moreover, to 
teach principles instead of isolated facts. The disposi- 
tion of professorial and semi-professorial persons to speak 
slightingly of the invaluable training that is gained by 
actual practice, and by that alone, is, of course, manifest, 
but it is inevitable because their métier. At the same 
time, a secret conviction may be detected that many 
things may be learnt which cannot be taught—a convic- 
tion born of experience, for some at least of the staff 
know what real work is. It is to be hoped that this 


institute, and those who are best fitted for making it 
something better than the empty sham which some 
similar undertakings we could name have turned out to 











be, may not be hampered by over much official meddling, 
so often indulged in for the purpose of justifying the 
existence of the meddler. 


THE METHODS OF COLLIERS. 

In another page will be found a letter concerning the 
methods of fixing wages, hours, and modes of getting coal 
adopted by colliers in the Midlands. ‘ Observer” has 
explained to us the reasons why he dares not make his 
name public, and they appear to us to be sufficient reasons. 
He has had ample experience of mines and miners, and 
has furnished us with various documents going to support 
the truth of his statements. It will be seen that he takes 
up the employer’s side of the question in labour disputes, 
and shows how vexatious and unreasonable are the 
demands made by the men, and often extorted from the 
masters, by a series of tactics as unjustifiable as they are 
harassing. With colliers the case is far worse than with 
any of the other engineering industries, 20 per cent. of 
absentees being regarded as alow average, and it is very 
difficult to alter this state of things, the men’s strong 
position as members of a Trade Union, giving them the 
whip hand of the employer. They refuse to pay fines, 
abscond if summoned, and get “ victim pay ” from the 
union funds, if discharged, while the disturbances that 
occur if any attempt be made to bring about a better con- 
dition of affairs are wearying out managers and employers. 
Colliers are now receiving about 40 per cent. nominal 
advance on the wages paid three years ago, and not 
content with earning 8s. per day of eight hours, 
they are now trying to extort further advances from 
coalowners, under cover of “ price lists.” A list is asked 
for and supplied, but after consideration another will be 
submitted by the men, in which any work they do not 
like is struck out and all prices considerably raised, and 
it would be tedious to repeat the many statements made, 
disproved, repeated, and again disproved, ending generally 
with a threat that the men will handin notices. But the 
worst trouble is the disgracefully careless way in which 
the coal is often treated by the men, owing to inattention 
and want of supervision by the contractors and ground 
bailiffs. If the undercutting is done in the coal, and the 
line of the working face and the line of fracture by 
breaking are both parallel with the grain of the coal, there 
is a larger amount of small and practically unsaleable coal 
made, while the pieces that do come off in lumps are so 
tender as to fall to pieces when handled. But this scamp- 
ing system enables the coal to be got with less labour, 
and a greater weight of coal, such as it is, can be smashed 
off before pay-day. When a price-list is under discus- 
sion, there will be restriction of output, and the coal will 
be smashed about and treated in this barbarous and 
wasteful fashion. This improper method of working 
ought to warrant the interference of the law, seeing that 
many of our best seams are being rapidly exhausted. 
Any traveller in West and South Yorkshire may see acres 
of ground covered with these unsold accumulations of 
small coal, and it is no matter for surprise that the 
miners’ leaders refused to submit themselves to an 
examination by the Labour Commission. The contracts 
now made by coalowners with their customers contain 
so many clauses to excuse non-fulfilment within a fixed 
period that probably no railway or public company would 
entertain a tender containing conditions such as those 
with which a coalowner is obliged to protect himself, and 
so uncertain is the completion of contracts in England, 
that the agent of one of the Colonial Governments seems 
now to make it a rule to obtain all urgent work abroad. 
Thoughtful men may well ask, When will this state of 
things be rectified ? 

‘“‘Observer’s” letter deserves mature consideration. It 
must not be supposed, however, that we are prepared to 
endorse all our correspondent’s statements. We do not 
believe that the Midland miners are, as a class, as bad as 
they appear to him to be. The unfortunate fact remains, 
however, that the action of the miners as a body is 
greatly influenced by the idle or incompetent minority. 
But this is the prominent defect of all trade unions. As 
an instance, we may cite a case which recently occurred 
at the Monk Bretton Collieries. Several men absented 
themselves from work, without giving notice. The 
manager warned them that this practice could not be 
permitted to continue. At the end of April a number of 
the offenders were fined. Then a meeting was called, and 
the manager was given to understand that the men would 
not tolerate fines, and the money stopped must be returned. 
Here, it will be seen, the industrious many made common 
cause with the idle few. They had perforce to adopt 
this course. As for the methods adopted in working the 
ten-yard seam, we venture to think that the owners and 
managers have been far more to blame than the men. At 
the time Dr. Percy wrote the owners were making fortunes 
out of this seam, and they cared very little how 
it was worked. Bad habits were acquired in the district, 
and have not been abandoned. But what is true of the 
ten-yard seam is true of a multitude of other industries in 
which waste was rampant while Great Britain had few 
or no competitors. It is no doubt deplorable that coal 
should be wasted. But the collier, like other men, is apt 
to say that he works and will work as his father worked 
before him, and the influence of the Board School does 
not seem to enlarge the mind or root up old prejudices. 
It is quite possible now that the coal could be worked to 
much greater advantage than it is, but it remains to 
be proved first that the cost of working would not 
be increased, or, failing this, that the gain in coal 
would more than repay the loss in money. As 
regards the eight hours’ day, it is well known that 
the coal miners of England and Wales are on the whole 
opposed to the notion of Government interference in this 
matter. In Scotland the miners have made the day 
eight hours for themselves, without any aid from legisla- 
tion, and the same result can of course be attained by 
the men in England and Wales, if they think proper. 

The most important part of our correspondent’s letter 
is, we think, to be found in the second and third para- 
graphs, where reference is made to the hours actually 
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worked. It is stated that “‘20 per cent. of absentees”’ is 
a low average. We have to ask, however, whether this 
average is better or worse than the average of five, ten, 
or twenty years ago. So far as our experience goes, 
coal miners have always been irregular workers, and it 
remains to be seen if matters are worse now than they 
have been. This is a subject well worth discussion, and 
we have very little doubt that many of our readers can, 
if they think proper, supplement “Observer's” letter 
with information derived from other districts. The fact 
that the coal miners have refused to give evidence before 
the Labour Commission renders it all the more desirable 
that the truth should be made public through other 
channels. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


On the 22nd of May we expressed surprise that the 
editor of the Railroad and Engineering Journal should 
have asked us to publish drawings of a large English 
express locomotive and of a goods engine, seeing that 
every typical locomotive built in this country has for 
years past been fully illustrated and described in our 
pages. The Railroad and Engineering Journal for 
July, which we have just received, contains the follow- 
ing extraordinary statement :—‘* We are not in ignorance 
of the fact that THe ENGINEER from time to time has 
published admirable engravings of English locomotives. 
What we do not know is, which of them, in the judgment 
of our contemporary, fairly represents British practice of 
the present day. If the editor of THE ENGINEER will 
point out which of the heavy passenger engines that have 
been illustrated in its pages represents that practice, it 
will be possible then to compare its design and construc- 
tion with that of an American engine of like weight and 
capacity.” The answer is, of course, that they one and all 
represent British practice. We believe that the passage we 
have quoted has been penned with perfect honesty of pur- 
pose, and displays astonishing ignorance of the conditions 
under which railway traffic is worked in this country. 
For the enlightenment of our contemporary, we may 
explain that it has been found desirable to adapt the 
locomotive to the road and the load, and this is one 
reason why English locomotive practice has been and is 
so eminently satisfactory. Thus, for example, fast 
passenger trains are worked on the sections within 120 
miles or so of London on the London and North-Western 
Railway with single engines with large wheels, because 
the inclines are very easy. From Crewe to Carlisle very 
heavy gradients have to be surmounted, and coupled 
engines with smaller wheels are used. Much of the 
Great Northern line is very level, and the trains are not 
heavy. Mr. Stirling’s splendid outside-cylinder engines, 
with 8ft. driving wheels, leave nothing to be desired for 
this traffic; but similar engines would be quite out of 
place on the Midland, much of which traverses a 
mountainous country. Again, on the London and South- 
Western Railway, with very light rolling stock and a 
comparatively easy road and slow trains, very light 
engines worked the traffic most satisfactorily for 
years; but the’ Beattie engines have been rendered useless 
by an enormous increase in the size and weight of the 
carriages and in the length and speed of the trains, and 
the new engines built by Mr. Adams are amongst the 
heaviest and most powerful in the world. Our contem- 
porary seems to think that one type of passenger engine 
and one type of goods engine ought to suffice for Great 
Britain. This is an entire mistake. The engines now 
used are the result of a species of natural selection, of 
the survival of the fittest; and we have not the least 
intention of suggesting that any one type of passenger 
engine should be used all over the country to the 
exclusion of every other. There is not so much difference 
apparent in goods as in passenger engines; but there are 
differences, and the reasons why the six-wheeled coupled 
engine enjoys favour to so large an extent would take 
more space to explain than the subject deserves. It 
must suffice to say that six wheels coupled suffice to 
work the heaviest trains that it is found desirable to 
haul. The Board of Trade would very quickly interfere 
if enormous trains were used, and where very steep 
inclines have to be surmounted it is found to be on the 
whole better to use two engines than one engine with a 
tractive force equal to the two. Itis all a question of 
traffic. 

It will be remembered that some weeks since we com- 
mented at length on a report by Mr. F. W. Dean on 
three different American locomotives, and we asked for 
certain explanations and information. In the Railroad 
Gazette for July 10th Mr. Dean publishes his reply. It 
is so interesting that we reproduce it in full in another 
place. It will be seen that Mr. Dean practically concedes 
every point for which we have contended. The English 
locomotive he admits is better designed and better made 
than the American locomotive; the materials of which 
it is constructed are better and more expensive, 
and as regards fuel it is more economical. It is better 
managed, too, and by better men. The worst he can sa 
of it is to quote the words of the Duke of Marlboroug 
to the effect that English railways are “toys.” Of course, 
this is simply a bit of “smart writing,” and has no 
meaning. Mr. Dean then goes on to explain that 
American engines waste coal by being forced to get up 
speed in a great hurry, and Mr. Dean quotes a good 
deal of second-hand information of the most doubtful 
character to prove that English engines are not so 
pressed. Thus, for example, he says that the “ Flying 
Dutchman ”’ runs twenty-eight miles out of London before 
it gets up speed. American engineers who write for the 
press seem to be about as ignorant concerning English 
railway practice as they are about their own. It is, perhaps, 
hardly worth while to correct such statements as that we 
have just quoted; but we may call Mr. Dean’s attention to 
the circumstance that the train in question runs to Swin- 
don, a distance of 774 miles, in 1 hour 27 min., or 87 min. 
This is very nearly 53°5 miles an hour. We can assure 
Mr. Dean that very little if any portion of the run is 
made at more than 60 miles an hour, and he may gather 





from this how much time can be wasted in getting up 
speed. All fast trains in the kingdom are got to the top 
of their speed as quickly as possible. Practice in this 
respect is precisely what Mr. Dean says it is in the United 
States, “More evidence,” he says, “of the ease with 
which English locomotives are worked is furnished by 
the large size of exhaust nozzles used, and by their not 
throwing many sparks, although the te: ag is 
generally free from netting and deflectors.” This is 
putting the cart before the horse. One of the reasons 
why English locomotives work so well is that they have 
large exhaust pipes. American engineers are only begin- 
ning to understand the use of the exhaust nozzle, and 
the powerful influence it has on the economy and 
efficiency of a locomotive. 

Mr. Dean is simply hopelessly at sea concerning train 
resistance. As far as we understand his figures, a train 
of about 300 tons, including engine and tender, can be 
hauled at forty miles an hour with 600-horse power on a 


level. He gives the resistance at that speed as 15 lb. per 
ton. Now, 300 x 15 = 4500 Ib. as the train resistance, 


this at forty miles an hour represents 480 indicated horse- 
power. But experiments made in the United States, 
with the particulars of which Mr. Dean must be familiar, 
show that only 50 or 60 per cent. of the indicated power 
of a locomotive is available for pulling the train. The 
resistance then at forty miles an hour cannot have greatly 
exceeded, in the case cited by Mr. Dean, 10 lb. per ton of 
train, exclusive of engine, instead of 15lb. Mr. Deanhas 
failed completely to explain why the American loco- 
motive must be so much heavier and bigger than the 
English engine. This is the question that demands 
solution. Mr. Dean seems to think that the reason is 
that in proportion to the accommodation provided, 
American rolling stock is heavier than English stock. 
Thus, for example, we have a train consisting of four 
Pullman and seven ordinary coaches, weighing 338 tons. 
Taking a Pullman car to weigh as much as two ordinary 
cars, we have here the equivalent of fifteen vehicles, and 
very nearly 22°5 tons per vehicle, a monstrous weight. 
In some cases the dead weight of American trains 
reaches, we understand, over 4 tons per passenger. 

The concluding sentence in Mr. Dean’s communication 
is very possibly quite true. But if true it follows that 
the American locomotive is really a very inefficient 
machine as compared with the English engine. It is an 
undisputable fact that the American locomotive is a much 
larger, heavier, and clumsier machine than ours. It 
burns from two to three times as much coal in doing its 
work as English engines burn in doing theirs. What the 
cost of repairs is no one seems to know. Why, under 
such circumstances, our colonists prefer it to English 
engines remains an inscrutable mystery. We are told, 
on the one hand, that American passenger engines are 
terribly hard worked; and on the other, that American 
rolling stock runs with less resistance than English 
rolling stock. If this be so, then clearly the engine is to 
blame. According to Mr. Dean, the American engine 
is radically wrong in design; the wheels are too small ; 
the cylinders in the wrong place; the boilers defec- 
tive, and the science of blast pipes in its infancy. 
Every attempt that has been made by writers on the 
subject to prove the superiority of the American loco- 
motive has been so far a dead failure. The facts are 
too strong. What we have written on the subject 
has no doubt elicited a great deal of information which 
American engineers did not before possess. In the 
search for arguments wherewith to controvert our 
opinions and statements, facts have been unearthed 
and statistics published which must have startled 
American readers. The Railroad and Engineering 
Journal promises to supply further information next 
month. We await this with interest. Meanwhile Mr. 
Dean’s communication is not without value. The fact 
that the weight of an ordinary passenger train is at 
least 50 per cent. more than we find necessary in this 
country, is in itself sufficiently suggestive and surprising. 
We now await an explanation of the reasons which have 
induced railway companies to adopt so extravagant a 
system of carrying passengers. 





A REGENERATIVE SYSTEM OF BOILER HEATING. 


Tuts is emphatically the age of economy. Sources of waste 
long overlooked or, if perceived, only regarded to be con- 
temptuously dismissed from consideration, have latterly been 
observed or re-observed, examined, discussed, subjected to 
careful investigation, and on being found, as has often been 
the case, of greater magnitude than was supposed, checked 
or suppressed forthwith. In devising means for their hin- 
drance or suppression, not only has the necessary experi- 
mental work proved costly, but the plant ultimately designed 
has often turned out expensive, unmanageable, and ineffi- 
cient. The knowledge of these facts has often sufficed to 
deter those who were perfectly cognisant of causes of preven- 
tible waste in the apparatus under their control, but who felt 
that large outlay for a problematical return might be heroic, 
but was certainly imprudent. It cannot be too clearly stated 
that there are at least two kinds of economy with which 
engineers have todo. The first, and vastly more ultimately 
important, is physical economy, that is to say, the main- 
tenance of the narrowest possible margin between the work 
that has to be done and the energy required to do it. The 
second, and often more immediately important, is mone 
economy, that is to say, the obtainment of the utmost return 
for a given expenditure. The two kinds of economy may 
require the fulfilment of antagonistic conditions for their 
attainment, in which case the former is usually—and 
defensibly — ignored for the time being; its resilient 
powers are, however, such that sooner or later it returns 
with the certainty of a pendulum and the persistency of a 
bore. Again, it may happen that the conditions by which 
physical and monetary economy are best secured are similar 
or identical, leaving no excuse for supineness or cause for 
hesitation. The first who realises this and acts upon his 
conclusion is a public benefactor, and should be personally 
successful into the bargain—should be, but is not always. 
The difficulty of embarking in an undertaking which may be 
ultimately excellent in its results, but inevitably involves 
serious expenditure, is much mitigated by the enterprise being 





undertaken by an individual or a firm holding a position of a 
kind to render it independent of those immediate restrictions 
that arise from the possession of a small amount of capital. 
Perhaps on this account, or possibly because of the existence 
and presence on the spot of the right man, the particular 
improvement of which we have to speak has been initiated, 
experimented with, developed, and consummated at the 
famous Dublin brewery of Guinness and Co., whom one 
would scarcely accuse of penuriousness or impecuniosity, 
The vigilance of the firm, and the complete response which 
that vigilance has met in the zeal and watchfulness of those 
who undertake the executive in its affairs, have already found 
illustration in these pages in the account of the utilisation of 
a neglected bye-product—carbonic acid, to wit—which we 
recently gave. It is, therefore, by no means surprising to find 
another instance of economical working—though in a wholly 
different direction—in the same place and under similar 
guidance. On the occasion of the late visit of the Society of 
Chemical Industry to Dublin, parties of the visitors were 
shown round the brewery in the conventional way, and saw 
many things chiefly noteable on account of their bigness. 
For the everyday sightseer this was enough. But a selected 
few were differently ciceroned, and in consequence were 
familiarised with a development of the ordinary working of 
the place, to see which was well worth the journey. Under 
a half-erected shed, and in a state of seeming desolation, was 
an installation of boilers that might have been passed by the 
casual observer repeatedly without so much as eliciting an 
inquiry. Yet it was worth attention as embodying an idea, 
not in itself new, but in this case carefully worked out and 
brought toa practical conclusion. To descend to particulars, 
there were three compound multitubular Lancashire boilers, 
without side flues, of which the furnace gases having passed 
through the tubes to the smoke-box traversed the pipes of a 
heater, through which cold air was drawn in by a fan and 
sent on to the ash-pit to feed the fires. The temperature in 
the smoke-box is 750 deg. Fah., and that in the smoke main 
400 deg. Fah., while the airentering the ash-pit is 320 deg. Fah., 
and is thus supplied to the fires. A mixture of breeze and 
slack coal is burnt, and an evaporation of 920 gallons per 
hour per boiler is obtained, being equivalent to 8-2 lb. of 
water per hour per square foot of boiler heating surface, or 
4 lb. per square foot of heating surface, if the heating surface 
of the air heater is reckoned in. The firing is done by Carr’s 
mechanical stokers, working on the coking system with 
moving fire-bars. No inconvenience from fusion of the fire- 
bars is experienced. How far it will be possible by substitut- 
ing the forced draught more completely for the natural 
draught due to the temperature of the furnace gases on exit 
being higher than that of the surrounding air, to attain ahigher 
measure of efficiency, cannot certainly be said. Every degree 
above the ordinary temperature represents waste, and partly 
preventible waste, and though the difficulty of extracting 
energy in the form of heat from moving gases increases as 
their temperature falls, we cannot but think that the ingenuity 
of such engineers as Mr. John Holliday, to whom much of 
the merit of the system described above is due, will be suffi- 
cient to cope with and overcome it to the advantage of this 
country if the detriment of the universe, which will receive a 
little less low tension heat than it otherwise would. But we 
are less cosmical than patriotic. 


DISSOLUTION OF THE NATIONAL AMALGAMATED ASSOCIATION 
OF IRON AND STEEL WORKERS, 


THERE has just passed out of existence a trades union 
which was one of the oldest of such organisations, and was 
at one time a very powerful body, watching over, as it did, 
the interests of the men employed at the finished ironworks 
throughout the country, and that at a period when steel had 
not begun to oust wrought iron from the field, and when a great 
many more were engaged in the industry than are employed 
at present, or are ever likely to be employed again. We 
refer to the National Amalgamated Association of Iron and 
Steel Workers, which was established and organised in 1862 
by the late Mr. John Kane, who was one of the most reason- 
able of trades union leaders, and that at a time when such 
officials were often apt, in order to exercise their recently 
acquired authority, to direct their constituents not at all 
wisely. Mr. Kane was one of the mos iprominent advocates 
of arbitration in trade disputes between employer and em- 
ployed, and took a leading part in founding the Board of 
Arbitration and Conciliation for the Manufactured Iron 
Trade of the North of England, for it was by his influence 
that the men were brought to look favourably upon what was 
then a very novel way of adjusting their differences with 
the masters. This Arbitration Board has been in existence 
over twenty-years, and has worked very successfully all the 
time, for during all that lengthy period it has prevented any 
serious strikes or lock-outs in the important industry with 
which it is connected, and the employers acknowledge that 
it is an institution that is to them invaluable. But 
without the National Amalgamated Association of Iron- 
workers it is probable that it could never have been 
established. Mr. Kane was president of this National 
Association for the first six years of its existence, and from 
the end of 1868 to his death in 1876 he was its general 
secretary. His successor in that office was Mr. Edward 
Trow, who had also previously been president, and who has 
continued in office as secretary from 1876 up to the date of 
the dissolution of the Association. During the twenty-nine 
years the fortunes of the organisation, like those of kindred 
associations, have varied very much, in good times when 
wages were advancing workmen were entbusiastic supporters 
and the membership was large, but in bad times st the 
Association could not keep up wages the membership fell off. 
In the first four years of the existence of the Society the 
operatives rushed into its ranks, and it became a very power- 
ful body, but a check came with the great strike or lock-out 
of 1866, and after its termination it required all the energy 


tary | of the leaders to prevent its total wreck, only a small 


proportion of the ironworkers in the North of England con- 
tinuing their membership. When the Conciliation and 
Arbitration Board in that district was formed in 1869, the 
membership again increased very largely, and in 1872 an 
amalgamation was arranged with the Midland Counties, 
South Wales, and Scotland, so that practically the finished 
ironworkers of the whole country had. their interests guarded 
by one association. The head office was kept at Darlington, 
and a staff of paid agents was appointed in the various 
districts. In consequence of this and of good times such as 
have been unprecedented in the iron trade, the progress of the 
Society was so rapid that at the Conference held in Septem- 
ber, 1873, at Newport, Mon., over 36,000 members were 
represented by the delegates present. However, the return 
of bad trade, the jealousy between one district and another, 
and the action of some ambitious members, who, disappointed 
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of becoming officers, advocated the dissolution of the 
amalgamation and the formation of sectional unions for 
each special district, in time brought about such a falling off 
in the membership that at the Manchester Conference in 
1884 fewer than 25,000 members were represented, at the 
Leeds Conference in 1885 fewer than 12,000, and at the 
Sheffield Conference in 1886 scarcely 6000. After this the 
Midlands withdrew from the amalgamation, and once more 
the bulk of the members and chief supporters of the National 
Association were the men in the North of England, who kept 
the Association alive in the hope of again being able to rally 
other districts and re-establish the amalgamation. It was, 
however, found impossible to resuscitate the organisation, 
and therefore it has just been formally dissolved, and its 
property and assets realised and distributed among the 
remaining members, each individual being entitled, as his 
share, to the sum of £2 10s., which has now been paid over 
to him. However, the finished ironworkers are not to be 
without an association, for there has been established an 
organisation, to be known as the Associated Iron and Steel 
Workers of Great Britain—steel workers as well as wrought- 
iron workers being taken under its wing—and the members 
of the old association have been accepted as full-compliance 
members of the new society on payment of 10s. per 
member, that being an amount equal to that possessed by 
the new association. Mr. Ancott, of the Staffordshire 
district, is the president of the new association, and Mr. 
Edward Trow, of Darlington, who has been selected as one 
of the members of the Royal Commission on Labour, is the 
secretary. It is to be hoped that the new organisation may 
rule its members as successfully and beneficially in the future 
as the old body did in the past, and that the general welfare 
of the trade may be as little lost sight of. 


THE WATER SUPPLY OF BOMBAY. 


Iris now fully thirty years since the water supply of the 
great western capital of India received attention, and the 
then construc waterworks at Vehar, it was believed, 
would meet all possible demands for perhaps a century to 
come. That we know to have been the opinion of the late 
Mr. Conybeare, by whom the designs for these works were 
made. Nothing can more strongly illustrate the enormous 
strides made by India than the fact that within only one- 
third of such a limit this anticipation should have proved 
fallacious. The enormously increased maritime traffic which 
resorts to Bombay, consequent in part upon the opening of 
the Suez Canal route, but largely, no doubt, caused by the 
improved internal condition of our Indian Empire and of its 
people, has caused its population to increase in a ratio 
almost unknown in European experience; and as there is 
every prospect that this increase must be of steady continu- 
ance, the municipal authorities of the city are exercising a 
wise prevision in making the works they are now undertaking 
adequate to the eupply of its almost unlimited extension. 
The scale upon which the new works have been designed may 
be estimated upon the fact that the new. impounding 
reservoir when full will be eight miles square. It unfortu- 
nately happens that the Bombay Presidency is more liable to 
the occurrence of seasons of severe drought than is almost any 
other part of India. It is this liability, which seems hardly to 
have received due appreciation when the Vehar water- 
works were constructed, that necessitates the provision of 
a storage capacity far beyond the limit of what would be 
considered necessary in European practice. That now under 
enclosure will, it is believed, suffice amply, both in the 
present and for all future time, to meet any exigency of the 
kind that may occur. The work now being carried on for 
impounding over the area named exceeds in dimensions even 
the far-famed constructions of the past Indian eras, wherein 
millions of human lives were sacrificed upon the grandiose, 
and often futile conceptions ef irresponsible rulers. The 
solid masonry dam now under erection by the contractor— 
Mr. T. Craigie Glover, who has been termed “ the Brassey of 
India”’—is, we are told, two miles long, 118ft. in height, and 
103ft. wide at the base. This work may well compare in 
importance and in its dimensions with any of those of the 

revious native rulers of India, respecting which so much 

as been written. These last were, besides, designed for the 
needs of large and populous districts, while that which so 
fully emulates them—and even surpasses them—is, under 
the British rule, for those of a single city alone. It would 
be hard to find a more striking example of the progress made 
—of the contrast between “then and now.” We had but 
recently to name the want of foresight on the part of the 
municipality of another Eastern city—Colombo—which in 
less than ten years threatens to make its present water 
supply inefficient. That of Bombay, it is evident, does not 
contemplate a similar error of judgment, its more ante-dated 
experiences with respect to the Vehar Waterworks having 
demonstrated how unprecedentedly rapid may be the growth of 
the large shipping centres which are ports of resort for the 
increasing stream of traffic through the Suez Canal, a growth 
which perhaps no other cause could have produced in any- 
thing like a similar degree. 


THE BRITISH STEEL SMELTERS’ ASSOCIATION. 


Tue four days’ conference of the Amalgamated Steel 
Smelters’ Association held in Glasgow last week was a 
thoroughly business-like gathering. Delegates were present 
from England, Scotland, and Wales, and the proceedings 
showed that the members, as a body, fully recognise that the 
burden of dull trade and reduced prices must be borne by 
workmen as well as by employers, and that mutual arrange- 
ments must be honourably carried through, even when 
entailing heavy sacrifices in the matter of wages. Since the 
last meeting, held a year ago at Swansea, the smelters have 
had to submit to reductions amounting in all to 15 per cent., 
though only two months before that meeting, they had 
already suffered a 10 per cent. reduction. Still, taking the 
high price of fuel and raw materials, and the low price of 
finished steel into consideration, the council of the 
Association felt that these undoubtedly heavy reduc- 
tions were necessary in the interests of the trade generally. 
The chairman, in the course of his address, alluded to the 
action of the society in withdrawing its support from the 
gas-producer men in the Scotch steelworks who came out on 
strike early in the present year to resist a reduction of 
wages assented to by the other sections of the association. 
This action had led to the secession of the gas men from the 
society—but the course taken was the only one open to men 
who had come to an honourable agreement with their em- 
ployers. Had they pursued a different course and lent their 
support to the gas men, their reputation for honesty and fair 
dealing would have been forfeited, and their employers 
would never place the same confidence in their society or its 
representatives. Referring to the funds of the society, the 








secretary stated that financially they were no better off than 
a year ago; and in explanation alluded to the Scotch 
railway strike, which cost them £1200 paid in aliment to 
members thrown idle by the stoppage of the steel works. 
The crisis in the South Wales tin-plate trade had also 
cost the society a large sum, Altogether, since last July 
they had paid £4000 in benefits to members. During the 
progress of the business it was agreed that no amalgamation 
with the Associated Society of Millmen should at present 
take place ; that no restriction of output should be attempted ; 
that members permanently disabled from following their 
duties as smelters should receive £100; and that the head 
offices of the society should be located at Manchester, as 
being the best railway centre for the whole kingdom. 


THE VYRNWY WATER SUPPLY TO LIVERPOOL, 


Durine the past two or three weeks some very misleading 
statements have been made in Liverpool papers, and even in 
some London papers, concerning the quantity of water which 
is now being delivered by the Vyrnwy aqueduct to the Prescot 
reservoirs for the supply of Liverpool. It appears that owing 
to a statement made some weeks ago, to the effect that out of 
five or six millions of gallons of water leaving the Oswestry 
reservoir, on the Vyrnwy aqueduct, only about twoand a-quarter 
millions was flowing into the Prescot reservoirs for the supply 
of Liverpool, the quite unwarrantable conclusion was drawn 
that three or four millions was flowing to waste; and, by a sub- 
sequent stretch of the imagination, that this water was flowing 
to waste in the Mersey, across which river it had to pass. The 
modeof passage across the Mersey, through temporary steel 
pipes with flexible joints, was fully explained in our article of 
of the 5th June last. According to the local newspapers the 
engineer, Mr. Deacon, was not present at the meeting of the 
Liverpool Committee at which this unfounded belief origin- 
ated. At the next meeting he reported the result of actual 
gaugings, which appeared to show that there was no loss into 
the Mersey, and this is indirectly confirmed by a report of 
the water engineer, Mr. Parry, published this week, and 
stating that the discharge from Vyrnwy into Prescot reservoir 
is nearly three and a-half million gallons a day. It was to 
have been four or four and a-half millions on the completion 
of the work; and this it no doubt will be when the supply 
now passing through 15in. pipes on the Lancashire side is 
diverted into the 2lin. pipes now being laid for the purpose 
under the Manchester Ship Canal. There are five reservoirs 
on the aqueduct between Lake Vyrnwy and Prescot, and 
each has an overflow. The discharge from Vyrnwy may 
greatly exceed that supplied to Liverpool without any 
improper waste, and where the supply is practically unlimited, 
and the capacity of the temporary pipes across the Mersey is 
limited, the water must necessarily overflow. One London 
paper, apparently misled by one of those most ready critics, 
the half-informed, gravely stated 75 per cent. of the water 
which should go to the Prescot reservoirs was leaking into 
the Mersey. 


MINERS’ EYESIGHT. 


AN agitation has been proceeding in the Derbyshire coalfield 
on this subject. It is contended that the use of safety lamps, 
owing to the indifferent light they give, produces a disease 
known as nystigmus. Dr. Simeon Snell, of Sheffield, 
ophthalmic surgeon to the General Infirmary, has examined 
a large number of miners’ eyes and gone down the mines to 
see the men at work, thus making himself practically 
acquainted with the method of getting coal and the way in 
which safety lamps are used. As far back as 1884 Dr. Snell 
came to the conclusion that the affection was caused 
by the position assumed by the miner whilst at work. 
In his annual report on the Midland district, which 
comprises the counties of Derby, Leicester, Nottingham, 
and Warwick, Mr. A. H. Stokes, H.M. Inspector of Mines, 
gives the results of Dr. Snell’s more recent observations. 
They entirely confirm those he has already published. The 
fact of cases of nystigmus being found among the workers 
with the naked lights is held as sufficient to show that the 
prime cause for the affection cannot be associated with the 
use of safety-lamps. Dr. Snell has collected a mass of facts, 
and many instances of men suffering from the affection, 
which are shortly to be published. These, he says, will cor- 
roborate the views he has previously set forth—viz., that the 
position assumed by the miner at his work is the chief cause 
of the disease, and that the part played by the imperfect 
light given by safety lamps can only be a secondary 
one. Mr. Stokes, while receiving these views with respect, 
thinks that other causes contribute to injure miners’ eye- 
sight. He mentions especially the “injury not coming 
within the term ‘nystigmus,’”’ due to the great strain upon 
the eyes immediately upon arriving at the pit bottom, or 
upon arrival at the surface after the day’s work. The miner, 
the moment he goes down, rushes off to his work-place, and, 
similarly, the instant he returns to the surface he takes no 
account of the change. He plunges from light into darkness, 
and darkness into light. His remedy, when he begins 
blinking, is to rub his eyes with hands begrimed with dirt, 
the eyes themselves being coated with coal-dust. Mr. Stokes 
believes that this custom cannot but injure the sight of those 
persons having naturally weak eyes. 


GAS COMPANIES AND GAS ENGINES. 


An action of considerable interest to users of gas engines 
has recently been disposed of in the Glasgow Sheriff Court. 
The pursuer—a lithographic printer—who obtains his motive 
power from an Otto gas engine, sued the Corporation, as gas 
commissioners, for £7 odd, in compensation for loss sustained 
by the deficient gas supply afforded on the 27th of November 
last ; which compelled him almost entirely to suspend work 
and dismiss a number of his employés. The Corporation, in 
defence, averred that any deficiency of pressure on the date 
mentioned arose from a cause over which they had no control, 
viz., @ heavy, sudden, and unexpected fog, occasioning an 
inordinate and unusual demand for light; and furthermore 

leaded that the action was irrelevant. The action was 

ismissed on the ground of irrelevancy, inasmuch as the com- 
plainer had not clearly stated whether his loss arose from want 
of gas for illuminating or non-illuminating purposes—but the 
interest of the case lies in certain statements advanced by the 
Sheriffin a note tohisinterlocutor. From this itappears that by 
the Act of 1882, which gave the Corporation power to supply gas 
for non-illuminating purposes, the Corporation are not bound 
tosupply all and sundry, and that no onehasa right to demand 
a supply. The matter is purely voluntary, and therefore the 
Corporation can stop a supply of gas for non-illuminating 
purposes, even without notice, without subjecting themselves 
either in damages or a penalty. Therefore a consumer has 
no right to sue at all in respect of stoppage of gas for non- 
illuminating purposes. This action was regarded as a test 





case, and though thrown out on a technical point, it is 
evident, if the Sheriff’s reading of the Act of 1882 is correct, 
that it must in any case have failed. This will certainly not 
be regarded as satisfactory in Glasgow by the many users of 
town’s gas for power and heating purposes, who suffered great 
inconvenience and loss during the frequent fogs of last winter 
from deficiency of gaseous fuel. The Corporation has a prac- 
tical monopoly, in the strictest sense of the word, of the 
supply, and it is certainly not too much to expecta provision 
against extra demands caused by fogs, which, though no 
doubt often sudden and heavy, can never be called unexpected 
in Glasgow. 


THE INSTITUTE OF ENGINEERS OF JAPAN. 


NoruixG could afford more striking proof of the rapid 
changes which the Japanese are making from comparative 
barbarism to an appreciation of the knowledge and methods 
of Western civilisation, than the advance made by the above- 
named copy of our own well-known institution. Whether, 
however, quality may be reckoned as equal with quantity in 
respect to this, is a point which it will require much future 
experience to decide. The Imperial College of Engineering 
established by the Mikado’s Government, and founded some 
seventeen years since, has annually turned out a large 
number of its students who have claimed to be dubbed engi- 
neers, and nearly all of whom have probably enrolled them- 
selves among the members of the local institute. When, 
therefore, we are informed that now, after only a decade of 
existence, that Institute possesses eleven honorary members, 
353 members, and 1000 associate members, nearly all of these 
being of Japanese birth and training, the importance of the 
statement must be discounted by a knowledge of the limited 
experience the majority of those joining the Institute can as 
yet have enjoyed. Engineering works of magnitude are even 
yet comparatively of recent introduction into Japan, and 
acquaintance with their details and difficulties must neces- 
sarily be of slow growth. The Japanese press has recorded 
many failures such as we might be prepared, under all the 
conditions, to have expected. Every year, however, must see 
wider opportunities given for the conversion of the theoretic 
knowledge acquired at College into that practical knowledge 
which can alone make the engineer; and therefore, while 
congratulating the Institute upon the number of members it 
has enrolled, we may also look forward with confidence to the 
day when these shall be engineers not alone in name but in 
fact. 








LITERATURE. 


Télegraphy. By W.H. Prexce and J. Sivewricur. Long- 
mans, Green, and Co., 1891. Ninth Edition, revised and 
enlarged. 

THE additions to this book in its ninth edition have been 
so considerable that it may be said to be almost a new 
work ; the number of illustrations has been increased by 
about fifty per cent., and several of the chapters have 
been rewritten. Two chapters have been added, one of 
which deals with the multiplex system, and the other 
with instruments for testing. It is satisfactory to note 
that the English practice is described in cases where a 
system is in actual use in this country; this is, of course, 
an advantage to the British student, as there is no doubt 
that our system is distinctly in the van, whatever may 
be the opinion of our cousins the other side of the 
Atlantic, who probably run us more closely than other 
rivals. The book is not intended to be a treatise on 
electricity, yet naturally the first chapter is devoted to 
an explanation of the general laws which underlie all 
branches of the science. Batteries are then noticed, 
and in Chapter III. we find the simplest types of 
signalling instruments described, and this leads up to a 
description of the more complicated instruments which 
are used in the Post-office, and by the news companies. 
After describing the various systems of circuit, the 
subject of duplex telegraphy is taken up. The effects of 
electro-static capacity in cables and in long land lines is 
described, and the application of condensers, in order to 
lessen the deformation of the signals at the receiving 
end of the line, is dealt with. 

The chapter upon multiplex telegraphy contains a very 
clear description of the theory of the method in use, and 
the various types of instruments which are employed. 
It is a curious fact that although Patrick B. Delany, of 
New York, perfected a plan for synchronism on La Cour’s 
principle in 1882, and produced a complete and workable 
multiplex system in 1884, that his apparatus has only 
been used to a small extent in the United States, and has 
obtained considerably more favour in this country. The 
telephone is then considered in Chapter XI.; many of 
the types which have been produced are absent from the 
list of instruments described, but that is hardly to be 
wondered at, as the book deals with instruments actually 
in use, so that such ingenious arrangements of micro- 
phones, without whatis usually understood by adiaphragm, 
as were invented by Mr. Campbell-Swinton and Professor 
8. P. Thompson, are absent from the list, nor are such 
instruments as the Ader described. Line construction 
forms the subject of the following chapters, and here we 
are distinctly ahead of our American friends, who think 
nothing of placing as many as five separate wires on 
each side of a single cross-bar on a telegraph post, and 
we believe that the electrical accidents which occur in 
the States are much more often due to defective and ill- 
designed construction than to wrong principles. Par- 
ticulars of jointing of bare and gutta-percha covered 
wires then follow, and the greatest stress is very rightly 
placed upon absolute cleanliness. The last two chapters 
deal with testing and testing-instruments, and an appendix 
is added, dealing with Ohm’s Law and combined resist- 
ances. It is hardly necessary to add that the book is 
thoroughly well printed and illustrated, and forms a 
most valuable text book for students of telegraphy. 
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THE HASTINGS CLIFF TRAMWAY 








HASTINGS CLIFF TRAMWAY. 


Tuts lift has been constructed to afford an easy means of 
access from the sea front to the West-hill at Hastings for the 
convenience of visitors, and for the residents in the rapidly- 
growing districts on the hills. In order to reach the highest 
point on the hill it was necessary to drive a tunnel through 
the hillside a distance of 402ft., at an incline of about 1 in 3, 
this, we believe, being the first instance in England where a 
tunnel has been excavated on a slope. The tunnel is 19ft. 
wide and 18ft. high, lined with strong brickwork. The total 
length of the track is 500ft., and the vertical rise from plat- 
form to platform is nearly 170ft. There are two lines of steel 
rails laid on timbers bedded in cement, on which run two 
cars, one ascending as the other descends, constructed to seat 


Bolt 
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into a spur wheel keyed to a shaft, which also carries a | 

double-grooved hauling wheel. The other mortice wheel | 

gears into an idle wheel, which in turn gears into a second | 

spur wheel, also keyed on the hauling wheel shaft, so that | 

ra driving gear is in duplicate throughout, each set being | 

of ample strength to do the work alone; thus abundant | 

provision for safety in working is assured. 

A powerful brake is applied automatically when the straps 

| are thrown on the loose pulleys by means of the starting 
| lever. The gear is always under control and can be stopped 
at any point, and when each car reaches the top it throws off 

the driving band automatically and comes to a standstill. 

There is also a governor arrangement, so that if any part of 

the driving gear was to fail, and the cars attained an exces- 

sive speed, a brake block would be thrown into the grooves 
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HASTINGS CLIFF TRAMWAY WINDING GEAR. 


sixteen persons in each ; the wrought iron under-framing | of the main wheel and at once stop the lift. The cars are, <Z 
being made at an angle to suit the gradient of the track, | connected by duplicate steel wire cables, 3}in. circumference, | 


while the floor cf the cage is always level. 

Owing to the greater length of track and the more gradual 
slope compared with the cliff lift at Folkestone, this lift is 
driven by engine power instead of water, the motive power 


being derived from a 16-horse power Otto gas engine fixed in | 


the engine-room at the top of the track, this and the platform 
and other buildings all being sunk beneath the surface so as 
not to obstruct the view from the top of the hill. The power 
is transmitted by means of a counter-shaft to large pulleys 
on the worm shaft, two loose and one fast, driven by open 
and cross belts, thus driving both ways. This shaft is of 
steel, and has two worms cut out of the solid, one being right- 
hand and the other left-hand. These drive two powerful 
worm wheels, thus reducing the friction and obviating the 
necessity of thrust blocks—these worms being so constructed 
as to render it impossible for a heavily loaded car to overhaul 
the gearing. On the shafts carrying the worm wheels are 
keyed two mortice spur wheels, one of which gears directly 


| each equal to a breaking strain of about 20 tons, the working 
| strain being about one ton. These are connected to the safety 
| apparatus, which is fixed to a separate carriage connected to 
| the axles of each car, in order to allow free action to the 
springs of the cars without affecting the working of the 
_——— 
which the cables are attached in such a manner that if either 
cable should break, or even unduly stretch, all the cams would 
grip on to an oak timber which runs centrally between the 
rails, and in the unlikely event of both cables failing simul- 
taneously, the cams would be immediately brought into action 
by powerful springs. This apparatus was tested at the 
official inspection by Major-General Hutchinson on the 23rd 
March, and when the ropes were cut the cars only moved jin. 
before stopping, the whole of the machinery being “anon as 
satisfactory by the inspector. The lift was opened on the 
25th March by Mr. J. Wilson Noble, M.P. for Hastings, in 
the presence of a large company, and @ number of the public 





This gear consists of four separate cams, to | 
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took advantage of the new means of locomotion. The time 
occupied in the journey is about 14 minutes, and the charge 
is one penny per trip. 

Messrs. F. and J. Plowman, of Hastings, were the archi- 
tects and originators of the scheme. The track and tunnel 
were prepared by Messrs. Holme and King, of Liverpool, 
and the machinery was designed and constructed by Messrs. 
R. Waygood and Co., of London. 








THE “HYDROPULT” STEAM TRAP. 


THE accompanying engravings illustrate Blackmore's 
patent steam trap, manufactured by Messrs. Andrew and 
Company, White Lion-street, E. The construction will be 
readily understood. A copper vessel floats in an outer 














casing. On the bottom of the casing is secured a sliding 
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| valve, shown to a larger scale in Fig. 2. The valve is a sleeve 
| sliding over a triangular hole in the delivery tube, which 
tube also serves to guide the a vessel as shown in Fig. 1. 
| The external vessel is, it will understood, always under 
pressure. Water accumulates in the outer vessel, and finally 
overflows into the copper vessel, which then sinks, and the 
contents are discharged by the 
pressure through the central pipe, 
this operation repeating itself 
indefinitely. All levers, ball floats 
glands, stuffing boxes, joints, pins, 
metallic expansion valves, are 
entirely dispensed with. The 
easy opening of the outlet valve 
is claimed by the inventor as a 
special merit. Whereas in most 
traps the opening is effected by 
pulling the valve away from its 
seat, against the steam pressure, 
in this it slides off the face, which 
motion requires small force to 
work it; indeed, when the trap is 
elevating the water, the back 
pressure of the water reduces 
the force necessary to overcome 
the small amount of friction to a 
minimum. Another advantage 
claimed is that the valve never 
leaves the seat on which it works, 
| and thus no grit can get between the faces. All other parts 
| of the valve are made a very loose fit, ample to allow free 
| escape to any silt, should it get there; a bottom blow-off 
being left in the outside casing, cleansing the interior. 


| Fig. 2—VALVE 











A Tati Fire Escare.—The Birmingham Corporation have just 
ordered a new fire escape capable of extension to 70ft. in height 
for use by the fire brigade in connection with the lofty buildings 
in the centre of the city. The escape will be constru by Messrs, 
Shand, Mason, and Co. on their patent “‘ lattice girder” rinciple, 
A similar escape, 60ft. in height, has also been ordered for Leith, 
to replace one destroyed at the recent disastrous warehouse fire. 
Austhet 60ft. escape of the same pattern was recently supplied to 
Derby, and when publicly tested gave great satisfaction. Thirty 
seconds sufficed for its extension to the full height by two men, 
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STEAM FIRE ENGINE FOR UPPER BURMAH 
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STEAM FIRE ENGINE FOR UPPER BURMAH. 


THE steam fire engine of which the above is an engraving 
is one specially built for the Indian Government by Messrs. 
Shand, Mason, and Co. It has the distinction of being the 
first steam fire engine supplied for the province of Upper 
Burmah, having been purchased primarily for the Royal 
Palace, and to serve for the protection of the Cantonment of 
Mandalay. The engine was tried on April 15th last before 
General Stewart, commanding the forces in Burmah, and 
again on May 16th before General Wolseley. On both occa- 
sions steam was got upin very quick time, with coal pro- 
cured from a mine in the district, and the performance of the 
machine gained the high approbation of both generals. 

The following description will give some idea of the con- 
struction of the steamer. The engine is placed vertically 


in front of the boiler and consists of a double-acting pump | 


with valves which can be taken out for renewal or examina- 


tion in two or three minutes. The capacity is 200 gallons | 
per minute, and the height of jet 140ft. As shown in the | 


engraving, the fore part of the machine forms a horse reel 


and tool box, and can be instantly separated from the engine | 


to allow of the independent use of the latter at a fire. 
The engine is constructed with wrought iron side frames, 


fore carriage and wheels, and steel axles, springs, &c. The | 


tool-box, coachman’s seat, and other parts are of teak. It 
is provided with Messrs. Shand, Mason, and Co.’s quick- 
steaming boiler, in which 1001b. pressure can be raised from 
cold water in from five to seven minutes, an extra large 
fire-box for burning wood, with fire-door at the back, feed 
pump, and injector, fresh water tank, coal bunker, and other 
fittings and arrangements for carrying the suction pipe. A 
<= and sway bars are fitted for two ponies, and wood cross- 

ars to pass over the backs of the animals at the tops of the 
collars. Two men are carried on the machine, a coachman 
on the box seat and a stoker on the footboard at the rear of 
the engine. The whole forms a very light and readily 
transportable fire engine. 








THE PHOTOGRAPHIC CONVENTION. 


Last week we published some of the proceedings of the 
sixth annual meeting of the Photographic Convention, which 
was held at Bath in the early part of this month, and gave 
some details of the primuline process, which can be used to 
photograph engineering drawings upon cotton and other 


textile fabrics, which photographs will bear boiling in soap | 
and water, so can be washed from dirt acquired in machine | 


shops. 

Mr. William Lang read a paper upon “The Photographic 
Work of Herschel and Fox Talbot.” After mentioning that 
Sir William Herschel, the father of the Sir John Herschel 
who made so many photographic discoveries, resided a 
portion of his life in Bath, the speaker dealt with the 
discoveries of the latter, including that of the use of hypo- 
sulphite of soda for fixing prints. Sir John Herschel 
discovered the blue printing process on paper, now in 
common use. Mr. Lang also gave an outline of the dis- 
coveries of Fox Talbot, and among the listeners present at 
the meeting was the son of that photographic pioneer, Mr. 
C. H. Talbot. 

Mr. C. H. Bothamley then read a paper on “‘ Recent Deve- 
lopments in Printing Processes,” in relation to which paper 
we pointed out last week the probable value of the primuline 
process to engineers. The speaker said that isolated diazo- 
primuline in the pure solid state is practically unaffected 
even by long exposure to light, but that its sensitiveness 
occurs when it is in contact with cotton, linen, or any form 
of cellulose, and that it gives better results with textile 
fabrics than with paper. In all cases the print is improved 
if, after removal from the printing frame, the back of the 
print is exposed to light for a short time, in order to secure 
complete decomposition of the diazo-primuline in the 
high lights. The ground of the prints always remains 
pure yellow, for at present no method has been dis- 
covered by which a white ground can be obtained. When 
producing a purple colour by the primuline process, the 
alpha-napthylamine developer has to be used, and this clings 
tenaciously to the fingers; it can be removed by dipping the 


| fingers into the solution of nitrous acid used for sensitising 
the primuline. 

Mr. Taylor, in the absence of Mr. A. A. Common, gave an 

address, illustrated by lantern pictures, upon “ Recent 


Astronomical Photography,” and a paper by Mr. W. E. 
Debenham was read entitled “‘ The Cult of Indistinctness.” 
Mr. A. Haddon read the report of the Lens Standard 
Committee, the object of which was to recommend to 
opticians and others definite stated steps to secure uniformity 
in the flanges, screws, and stops of lenses, as photographers 
are now much inconvenienced by the varieties of dimensions 
made by different dealers. The report, which has been two 
years under consideration, was then unanimously adopted. 
Mr. Leon Warnerke read a paper on “ Proposed Interna- 


tional Standards,” as recommended at the International | 


Congress of Photographers at Paris. He stated that there is 
| operations of individual workers; they not only each use 


different nomenclature for the same things, like the builders 
| of the Tower of Babel. The Paris Congress made some 
useful recommendations to improve this state of things, and 
the coming Brussels Congress will be in a still better position 
| to do so, for it will meet on neutral political ground, and 


next Congress,” said Mr. Warnerke, “is to take place at 
Brussels, in 1891, from August 23rd to 30th. No better place 


can be chosen for the Congress. It is central, and the ground | 


politically neutral. Photographic societies of all the world 
are preparing by sending delegates of their own to submit 
resolutions and take part in the discussions at that Congress. 
My object in this communication is to draw the attention of 
this Convention to the necessity—nay, to the urgency of 
putting our shoulder to the common wheel.” By the latter 
remark, it may be interjected, Mr. Warnerke did not intend 
a pun; he is a Russian, not perfectly up in some of the 
peculiarities of the English language. He founded the first 
| public photographic exhibition in St. Petersburg, which was 
visited by the Emperor and his family, for the Emperor is 
an amateur photographer. Mr. Warnerke added :—“ Here 
I cannot sufficiently accentuate the fact that any photo- 
graphic standard adopted will not confer complete benefit 
unless it be universally adopted, and become consequently 
| international. In order that it can be adjusted to the 
conditions of this country with the smallest friction, 
representatives of this country must contribute to its 
shape, and that is the reason why our duty is to be 
strongly represented in Brussels. The organisers of the 
| Brussels Congress have already issued a programme of 
It is physically impossible to discuss the 


| that Congress. 
| details of the Congress during the few hours this Convention 
| has to exist. Therefore, I think it will be reasonable to 
| appoint delegates and a special committee, whose duty it 
| shall be to examine the programme and draw up the instruc- 
| tion for the delegates. If any chosen representative pleads 
| want of knowledge of the French language, I can assert with 
| sufficient probability of correctness that if English be spoken 
| in the Brussels Congress it will be perfectly understood.” 
| He concluded by saying that there is no hope that legislation 
| will establish the decimal system in this country, so photo- 
| graphers must adopt it for themselves, as other scientific 
| bodies have done. 

Next year the Photographic Convention will meet in Edin- 
| burgh, and in 1893 probably at Plymouth. 








ROYAL COLLEGE OF SCIENCE, LONDON. 
Session 1890-91. 

THE following is a list of scholarships, prizes, and associateships 
awarded July, 1891:—First year’s scholarships, William Allan, 
Thomas T. Bedford, Edwin Edser, and Herbert A. Clark; second 
| year’s scholarships, John W. Pickles and Sydney Ned seaey 
| Edward Forbes medal and pee of books for biology, Arthur G. 
| Butler; Murchison medal and prize of books for geology, Charles 
| G. Cullis; Tyndall prize of books for physics (Course I.), William 
Allan; De Ja Beche medal for mining, James G. Lawn; Bessemer 
medal and prize of books for metallurgy, Joseph Jefferson; Frank 
Hatton prize of books for chemistry, Herbert rime and Lionel M. 
Jones. 

Prizes of books given by the Department of Science and Art.— 
Mechanics, Charles H. Kilby; astronomical physics, Charles P. 





now no harmony in standards in photography, or even in the | 


different tools, patterns, models, shapes, and sizes, but a | 


photography will be more universally represented. ‘The | 





Butler, Herbert A. Clark, Lawrence Parry, and Samuel 5. 
Richardson ; practical chemistry, William A. C. Rogers; mining, 
| James G. Lawn; principles of agriculture and agricultural 
chemistry, Henry Wilkinson, 

Associateships, Royal College of Science.—Mechanics: First class, 
Harold Busbridge and Ernest W. Rees; second class, Angus 
Leitch. Physics: First class, Sidney Wood; second class, William 
Shackleton and Alfred B, Lishman. Chemistry: First class, 
Herbert Grime, Lionel M. Jones, Alfred Greeves, William A. C. 
Rogers, and Morton Ware; second class, John G, Saltmarsh. 
Biology (zoology): First class, Arthur G. Butler and James 
Harrison. Geology: First class, William J. Smeeth. 

Associateships, Royal School of Mines.—Metallurgy: First class, 
Joseph Jefferson, Alfred Stansfield, John Eustice, and William 
F. P. Tindall; second class, John D. Crabtree, Thomas 8. Fraser, 
Henry T. Bolton, Benjamin Young, Hugh F. Kirkpatrick-Picard, 

| George J. Snelus, James R. Crum, and Stanley H. Ford. 
| Mining: First class, James G. Lawn, John Yates, Robert Pill, 
| Theodore G. Chambers, Algernon P. Del Mar, Nono Kitto, and 
| George R. Thompson; second class, Reginald Pawle, Charles C. 
Scott, Henry Cavendish, Gustave Busch, George H. Gough, and 
| Ben Howe. 








| A New German IroncLap.—The Bremen correspondent of the 
Standard, writing under date June 21st, says :—A new German iron- 
| clad was successfully launched here to-day from the yard of the 
| Weser Company. Vice Admiral Schroeder, commander of the train- 
ing squadron, named the new vessel Frithjof. 


THE JUNIOR ENGINEERING SocieTy.—On the 25th ult. the Royal 
Mail Co.’s new steamship Scot was inspected, the exceptional 
circumstance of a vessel of such dimensions and finish being in the 
port of London causing the council s oop fl to procure permission, 
kindly granted by the directors, enabling the society to visit her in 
the evening. She was built and engined by Messrs. Denny of 
Dumbarton, at whose works during their summer excursion 
last year the members had the advantage of seeingthe vessel, 
engines, and boilers under construction. A detailed illustrated 
description of them appears in THE ENGINEER of the 3rd inst. A 
visit was paid to the Royal Mint on Monday afternoon, 6th inst. and 
was largely attended. The party were shown through each 
department of melting, casting, rolling, cutting, annealing, 
stamping and milling, weighing, and through the engine-room by 
arrangement kindly afforded by Mr. R. Hill, superintendent. The 
summer excursion this year takes place from 15th to 22nd August, 
when Middlesbrough and the district are to be visited, including 
Scarborough, Hartlepool, Sunderland, Stockton, Darlington and 
Durham. Invitations are extended to members’ friends. Par- 
ticulars giving reduced terms &c., on application to the secretary, 
29, Fentiman road. S,W. 


Tue Cuicaco ExutBition.—Nothing, as a rule, can be duller to 
think of or to write about than International Exhibitions. They 
may have their uses, but these are not apparent, and the thought 
of a “‘ World’s Fair” is apt to call up sickening recollections of the 
blank misgivings suffered by creatures who have wandered about 
in worlds unrealised, and beheld with a sentiment akin to horror 
a vast welter of ‘‘ miscellaneous exhibits.” Hope springs eternal 
in the human breast, and people imagine that, somehow or other, 
their second exhibition will not be like their first, else the pro- 
moters of such infernos would long ago have been regarded and 
treated as hostes humani generis. “We do not believe that there 
exists a human being who, if forced to speak the truth, the whole 
truth, and nothing but the truth, would fail to admit that the 
prevailing sensation experienced during the ‘“‘doing” of any 
particular exhibition was one of mental and physical exhaustion of 
themost acute kind. The trudging through endless hot and draughty 
sheds, mocked by the name of “ pavilions” and lined with huge 
glasscases, the miserable longing for food, never satisfied till too late, 
and the horrible sense of intellectual repletion which gradually 
grows on the exhibition goer, are remembered by most people 
like a hideous nightmare. Yet, somehow or other, many of them 
fancy that it will be different next time, that they will manage 
better, and that at last they will contrive not merely to see but to 
enjoy the wonders of the show. Henceit happens that exhibitions 
are tolerated, in spite of the fact that no sane person was ever 
known to obtain enjoyment thereby. Though we cannot profess 
to feel any enthusiasm at the thought of the Chicago Exhibition, 
we have no hesitation in adopting the formula used by the hero of 
Illinois when he desired to express a general sympathy with things 
which he personally disliked. On such occasions Mr. Lincoln was 
wont to observe that for ‘‘ those who like that sort of thing, that’s 
just what they like.” This is exactly our feeling towards the 
Chicago Exhibition. As long as we can keep away ourselves, we 
shall find no difficulty in declaring “‘ that those who like that sort 
of thing” will find the Exhibition “just what they like.”— 
Spectator. 
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THE AUDLEY WATERWORKS. 


Srr,—Your known love of accuracy leads me to believe that you 
may be glad to have one or two points corrected in connection with 
our description on page 40 of the pumping plant at these works, 
fore calling attention to any errors, however, I may give a some- 
what fuller account of the general scheme, which was designed by 
Messrs, Ford and Slater, of Burslem, to supply a population of 
about 13,000 people with a volume of 20 galls. per head per day, 
or in all 260,000 galls. per day. There are about 13 miles of mains, 
ranging from 8in. for the rising main to 2in. for the smaller distri- 
buting mains, and these have been laid as much as possible in 
zones, and with circle connections and wash-outs at all dead ends, 
as recommended by the late chief inspector of the Local Govern- 
ment Board, Air valves are provided at suitable intervals in the 
rising and — distributing mains, and the district being 
almost wholly situated over coal measures and workings, it was 
deemed desirable, at my suggestion, to adopt a wrought iron 
reservoir of a type similar to those used for the storage of petro- 
leum in bulk, 

The machinery consists of a two-crank com 
condensing engine, taking steam from two plain Lancashire boilers 
working at about 90lb. ; the high-pressure slide valve has an 
adjustable cut-off valve at back, and the engine drives the pumps 
by means of mortice gearing, about three to one, with a hunting 
cog. The pumps, which are not three-throw pumps as 
described, are of the double bucket type—driven, however, by a 
three-throw crank—the two outer cranks being opposite the 
centre crank, This type of pump was adopted as it admits of 
the whole of the working — of the pumps being withdrawn 
from above in the event of the well becoming drowned out, and, 
if properly proportioned, they give good results ; the pump rods 
are Credenda steel tubes, which have the advantage of lightness 
combined with rigidity. The eccentric rods of the engine are 
also of Credenda steel tubes. An annular air vessel is provided 
at the level of the working barrel near the bottom of the well 
that the shock of so high a column of water should be taken off at 
the bucket level. I also — a foot-valve of large area and 
small lift to the ump, that the weight of the column of water 
might be carried by the foot-valve instead of by the cranks and 
rods at the moment of passing centres. It was my intention 
also to have provided a second air vessel near the check valve at 
engine-house floor level, or about 95ft. from bottom of well, 
and also a small air — pump to force air to the lowest air 
vessel, to ensure both air vessels being charged with air, as relying 
on the gas in underground water for charging air vessels is not safe 
with such extreme heads as 500ft., and any provision for air to be 
sucked in by the movement of the buckets would probably be use- 
less, as the working barrel in this case is frequently far below the 
water level in the well. The condenser—with Masterman’s patent 
diaphragms—consists of a wrought iron casing of boiler-plate, with 
flanged tubes-plates at about l4in. from each end. In these tube- 
plates are inserted Credenda steel tubes l}in. in diameter, coated 
with tin. The water circulates between the tube-plates round 
the outside of the tubes on its way up into the rising main. 
The tubes are therefore exposed externally te some 2301b. per 
inch static pressure, besides shocks due to pumping, and it was for 
this reason these strong tubes were used instead of ordinary con- 
denser tubes. The steam enters the interior of the tubes and 
flows through them, entering by means of a flanged opening at the 
top of the condenser beyond the tube-plates. The two covers of 
the condenser, one at each end, being exposed only to exhaust 
steam, do not require much bolting on, in fact the vacuum helps 
to keep them in place, and the covers being easily removable the 
interior of the tubes can be kept free from grease. Sand wash-out 
cocks are provided beneath the water space. The part of the con- 
denser exposed to steam is made so as to drain itself into the air 
pump suction pips, and the working barrel is below the level of 
the condenser. e air pump has a loose bucket-ring, which acts 
as an automatic valve, as in Messrs, Simpson and Strickland’s air 
Lown Fg and this, together with the large surface of the condenser, 
should ensure a very perfect vacuum. In conclusion, I may 
mention that every part of the machinery, including boilers, 
engines, pumps, and condenser, to which the patent diaphragms 
were adapted, and the tubbingof the well, which consisted of three 
segments to each circle, twenty circles in all, each 5ft. deep, was 
designed by myself during the time when I was managing partner 
at the works, and was for the most part completed, and some of 
the machinery was delivered at Audley before I severed my con- 
nection with the business at the end of October last. I mention 
these facts as I am, and have always been, most willing to give 
honour where honour is due, and for that very reason, when I have 
myself done the work, I prefer to have my name rather than that 
of another—whose chief connection with the contract was super- 
—— laying of the water mains—mentioned in connection 
with it. 

I may add that the successful carrying out of the scheme, 
and, indeed, its inception, is very largely due to the perseverance 
of the energetic chairman of the hediey Local Board, Mr. F. 
Rigby, whose geological knowledge of the district largely assisted 
the enterprise, STEPHEN HarpDING TERRY. 

Hednesford, Staffordshire. 
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THE CONCENTRATION OF ROCK HEMATITES. 


Sir,—Since my last letter to you I have had a private inquiry, 
among others, as how to treat dry hematite free from clay where 
water is not too abundant. A sample accompanied the letter, and 
showed a gravelly ore which would screen readily in a dry state. 
Now, as low grade ores of this kind are not uncommon, I think 
— a few hints on its concentration might be of use to others 

ides my querist. In the first place the ore should be passed 
through a screen of lin. mesh, and all above this size should be 
passed through a breaker, that made by the Gates Iron Compan, 
being about the best for the purpose, owing to the form in whic 
it leaves the broken grains, while the cost of working or repairs is 
not high. When broken and ready for separating, the ore should 
be passed through a series of screens varying from fin. to yin. 
mesh, what is retained by each screen being passed on to a jigger 
with a suitable meshed grid, the portion passing the y;in. screen 
being treated in a buddle. The whole process can be dry until 
the final concentration is done, and the water used will be of a 
small amount comparatively with other wet systems. The con- 
centrating will be made to the highest practical point, and the cost 
need not exceed from 6d. to 9d. per ton on the crude ore, as the 
work can be made as nearly automatic as possible, and by the use 
of conveyors the ore can be passed from the crude ore bins to the 
Jiggers, and from thence to the wagons without handling. Asa 
matter of fact it is the handling which costs the money. Apropos 
of ore samples, I may say that it is very difficult to pass an 
opinion on ores from samples of a few pounds, and at times it is 
necessary to see them in bulk ere anything like a satisfactory idea 
of the best method of treatment can be gained. As to cost of 
machinery, that must necessarily vary, but where steam is taken 
from a battery of boilers, the cost need not be much over £1000, 
the method of obtaining the power being an important element of 
cost; but as an actual fact there is no occasion to purchase 
machinery at all. W. J. May. 

Walton-on-Thames, July 20th. 





UNSINKABLE STEEL BOATS. 
Str,—I beg to enclose you illustrations of my patent steel boats, 
which I am about to place on the market. These boats are built 
of steel on an entirely novel principle, and possess the invaluable 


qualities of being absolutely unsinkable and instantaneously self- 


righting. The fore and aft sections of the boat are constructed in 
the form of hollow cones, slightly flattened and laid horizontally. 
These sections are thoroughly air and watertight, and their peculiar 
form imparts immense strength and rigidity to the whole structure. 
On an emergency the patent steel boat could be thrown overboard 
bodily without the formality and care attendant on the use of boat- 
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lowering gear, 1 

would float on an even keel, and could not possibly swamp. — 
These boats have been subjected to severe tests in the Firth of 

Forth, in all weathers, and have been demonstrated to possess all 


PLAN OF STEEL BOAT 


able possibility of the whole three sections being pierced, both 
above and below the water line, would the boat lose its buoyancy. 
The steel boats can be produced at a cost that will compare favour- 
ably with the price of good class wooden boats, They will stand 
usage that would quickly destroy wooden boats, but at the same 
time they are remarkably light, a boat 12ft. long and 3ft. beam, 
complete with mast, sails, oars, &c., approximating only 3 cwt. 
50, Commercial-street, Leith, June 19th. WILLIAM WELLS. 





HINTS FOR THE LABOUR COMMISSION. 


Sir,—It seems quite hopeless to expect any just attention to the 
labour question from politicians, and the recently appointed Com- 
mission will probably do little to obtain relief from past troubles, 
as it will not be easy to obtain from employers or managers the 
evidence which they could give, because of the harassing annoy- 
ances to which they would be subjected if they gave to the world 
in detail al! the objectionable tactics resorted to by certain work- 
men, with the knowledge of, and without protest from, their 
leaders, and which tactics would be repudiated in public if the 
latter were charged with them. 

In all the wearying discussions as to the hours of labour, it never 
seems to occur to anyone to ask how many hours are actually 
worked now ; and yet a few references to the time books of a few 
large firms would set this question at rest, and astonish the 
amateur philanthropist who is always ready to take for granted, in 
any labour dispute, that the men must be in the right and the 
master in the wrong. It also sounds very nice in some trades 
union reports to read an urgent injunction to the members to keep 
well to the work, to give masters no cause to complain of men 
losing time, and even threatening fines for cases of neglecting work. 
After the latter threat had been issued by one of the boilermakers’ 
secieties, I anxiously watched for some action where three or four 
confirmed drinkers and time-breakers were working under the nose 
of the local secretary, but none was taken. Drink and football are 
two great curses to business, and to the latter game is mainly, if not 
altogether, due the curtailment of the week’s work by ceasing 
one hour sooner on Saturdays. In one establishment during 
a busy time, when all the overtime that could be made 
had to be worked, the average ordinary time lost by boiler- 
yard men, part of whom worked out of doors, averaged 17 per 
cent., of which 74 per cent, was accounted for by sick pay, whilst the 
overtime worked only amounted to an average of 5} per cent. of 
the ordinary time. For mechanics who worked almost entirely 
under cover the total time lost was 9 per cent., of which 34 per 
cent. was accounted for by sick pay, whilst the overtime worked 
was an average or man of 5 per cent. Although all the work was 
wanted that could be got out of the men employed, the overtime 
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piety to the proceedings. A ‘‘ list” is asked for and supplied, but 
after “ consideration ” another will be submitted on the part of the 


men, in which any work they do not want to do is struck out and 
every other price considerably raised, and all this notwithstanding 
the preliminary declaration that they are not seeking an advance 
but 4 he 
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definition of the amounts to be paid for work done. It 
tedious and wearying to repeat or listen to the many 
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statements made, disproved, repeated and again disproved, ending 


will hand in notices ; meaning in some cases perhaps 500 men will 
leave work for a dispute with fifty. 

Nor does all this exhaust the list of troubles; indeed the worst 
et tocome. Dr. Percy (‘‘ Metallurgy,” p. 326-7) in speaking 
e Staffordshire ten-yard coal, says, “It is no libel on South 
Staffordshire to assert that this 
magnificent bed of coal has been 
most barbarously treated. The 
pits have generally been worked 
by contractors called butties, 
under the superintendence of 
viewers called ground bailiffs. In 
consequence of the rascality of 
many of the former, and the ignor- 
ance, inattention, and connivance 
of many of the latter, an enormous 
amount of coal has been irremedi- 
ably lost tothe nation.” Thetreat- 
ment of this ten-yard seam, which 
is by far the finest ever dis- 
covered in this country, has been 
the greatest disaster that ever befell the South Staffordshire 
district ; it now staggers, and may ultimately fall under it. At the 
time Dr. Percy wrote, the barbarous treatment referred to was 
in consequence, or rather for want of supervision ; but this history 
is very soon likely to repeat itself, but with this difference, viz., 
that the determination of the men to work improperly is in spite 
of the strenuous opposition of proprietary and management. Here 
a little explanation of the approved system of getting is necessary. 
Coal occurs in seams with or without dirt partings, and the 
texture has some analogy with wood or bar iron; as the under- 
cutting proceeds and a face has been holed and spragged, the 
sprags are removed, so thatthe superincumbent strata breaks off 
by its weight the under-cut coal. If the under-cutting is done in 
the coal, and the line of the working face and fracture by breaking 
are both parallel with the grain of the coal, there is a maximum 
amount of small—and practically unsaleable—coal made, the 
pieces that do come off in lumps are shattered so as often to be 
tender enough to fall to pieces when handled. This may be 
described as getting coal ‘‘ board way.” and ‘‘ holing” in the coal, 
and the system—if such a shameful scamping of work can be 
called a system—enables coal, such as it is, to be got with less 
labour, and where drinking and dog racing have been the occupa- 
tion for the first two days of the week, a greater weight of coal 
can be smashed off for pay day. The proper system, and that 
sought to be enforced by competent managers, is that the coal 
shall be under-cut on a face at right angles with the grain, so as to 
be fractured by cross-breaking instead of being splintered off. 
Further, there is scarcely a seam in existence that has not a bed 
of under-clay in which the under-cutting can be done, even when 
there are no dirt partings in the coal seam itself, and getting coal 
‘‘end way” and holing in dirt is the only economical and profit- 
able method. There are, of course, exceptional hard places that 
have to be passed over, but speaking generally, coal should be got 
‘fon end” and under-cut in the dirt. But when ‘‘ holed” in the 
dirt, the under-cutting is carried much further than when 
‘* holing ” in the coal, and it is not so easy to get so much money 
on Saturday when two days’ play commence the week, although 
fully as good average wages can be earned—and in some cases 
better wages—by under-cutting the dirt. 

When a “ price list” is under discussion there will be restriction 
of output, and if not checked the coal will be smashed about and 
treated in the way Dr. Percy so justly condemned. A definite 
statement of the way in which the coal should be worked will most 
probably be inserted by the manager in the proposed list, and then 
a fight begins for more money. Without going through all the 
wearying discussions, cessations of work, threats of a general strike, 
meetings at which the men have with some secrecy resolved not 
only to work in their own way, but to prevent anyone else doing 





did not equal half the ordinary time lost for causes not t 
for. One fact in connection with overtime stands out most promi- 
nently, viz., that those who worked the most overtime lost the least 
ordinary time and required no sick pay. With colliers the case is far 
worse than with any of the engineering industries, and it has now 
been generally accepted that 20 per cent. of absentees in busy times 
is a low average ; and the t difficulty is to stop or alter this state 
of things. If dealt with by fines, the men refuse to pay them; if 
summoned, they abscond if they can; and if discharged, it is 
made a case for ‘‘ victim pay” from the union funds, or the manage- 
ment receives notice that if men are discharged for such trivial 
matters all the pits will be laid idle. Similarly with regard to dirt 
being sent out with coal, the disturbances when any attempt is 
made to sy about a better state of things, are wearying out 
employers and managers. The colliers are now receiving about 
40 tye cent. nominal advances on the wages paid three years ago, 
and are not satisfied with earning 10s. per day of eight hours— 
which plenty of them can, if they will, do—but further advances 
are now being extorted from the coalowners under the cover 
of ‘price lists ;’ indeed, one of the union agents told a meeting of 
colliers that, if they minded what they were after, the price 
list would be equal to another 10 per cent.—this was to be obtained 
by a judicious manipulation of what an engineer would call the 
rovision for extras, 'The modus ndi is somewhat as follows :— 
smaller voal-owner is preferably selected for attack, and a deputa- 
tion is made up and headed by an official of the Union, who most 





probably is a local preacher, by way of giving a certain flavour of 








80, i of which are too numerous, concessions after conces- 
sions have been made by employers for the sake of peace, only to 
be followed by a fight for justice and order which would have been 
better commenced in the first instance, and it is quite sufficient to 
warrant the interference of the law to prevent improper working of 
coal, seeing that many of our best seams are being rapidly 
exhausted. ‘‘Holing” in the coal and getting ‘‘board way” 
would in a 4ft. seam result in about 43 per cent. of small coal, 
which, by getting ‘‘end way” and under-cutting the dirt, can 
easily be reduced to 26 per cent. of small. 

Any traveller in the West and South Yorkshire district may see 
acres of ground covered with the unsold accumulation of small 
coal, which is a disgrace to the age we live in. But the manage- 
ment is not altogether to blame for this, and the late action of the 
unions is to back their men with strike pay, so that they can get the 
largest possible wages with a minimum of work, and an entire 
disregard for the future of this country. It is no matter for sur- 

rise that the miners’ leaders, at the instigation mainly of one 
istrict, refused to submit themselves to an examination by the 
Labour Commission. The contracts now made by coalowners 
with their customers contain so many clauses to excuse fulfilment 
in a fixed period by reason of the workmen’s action—and it is to 
be regretted necessarily so—that probably no railway or public 
company would entertain a tender for roofs, bridges, engines, or 
machinery, if the same conditions were added to the form of 
tender as a coal-owner is obliged to protect himself with. But to 
do the artisans justice, it may be safely stated that they generally 
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disapprove of the unreasonable action of the colliers, although the 
former are not free from blame; and so uncertain is the com- 
pletion of contracts in England, that the agent of one of the 
colonial Governments seems now to make it a rule to obtain all 
urgent work abroad. 

Thoughtful men may well ask, When will this state of things 
be rectified? The laying down of abstract principles, whether by 
addresses, encyclicals, or sermons, are of no use so long as one 
party to a bargain can break it as and when he pleases. The 
most troublesome bodies of men have already broken with their 
leaders, so that the latter only exist to put forward demands, and 
seldom possess the moral courage to exhort or advise. 

July Oth. AN OBSERVER. 





A PECULIARITY IN DIAGRAMS. 


Sir,—I enclose with this three tracings of indicator diagrams 
showing a peculiarity which occurs in a large proportion of the 
diagrams I have occasion to examine. On the diagrams taken 
from tke front ends of the respective cylinders the expansion curve 
compares very closely with an hyperbolic curve, whereas the 
expansion curves of the diagrams taken from the back ends differ 
considerably from the hyperbolic curves. The most probable cause 
of this difference would appear to be that the clearance at the back 
end becomes greater than the clearance at the front end owing to 
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shortening of the connecting rod, due to wear of the brasses. 
This explanation does not, however, seem satisfactory, as the 
tracings enclosed are cf diagrams from engines built this year, and 
the makers of one of them generally allows ,,in. clearance at back 
end, and din. at front end, to allow for shortening of the connecting 


rod, 
Again, it seems possible that the difference may be caused by the 
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cooling effect of the piston-rod; as the temperature of those parts 
of dg pes which pass into the atmosphere must be a little 
reduced, the colder portion of the rod then passes into the cylinder, 
and will tend to prevent re-evaporation of the steam condensed at 
the commencement of the stroke, and thus prevent the terminal 
pressure from being as high as at the back end. This explanation, 
also, is not entirely satisfactory, as two of the enclosed diagrams 
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are from tandem engines, in which the rod passes through both 
ends of the cylinder. I may also say that each of the enclosed 
diagrams was taken with a different indicator, the barrels of 
which were driven by different methods, viz.—(a) Swinging 
pendulum ; (/) pentagraph motion; (c) reducing pulleys. 
shall esteem it a favour if you will insert this in the corre- 
spondence column of your valuable paper, after which I trust some 
of your tg gym will give their opinions. I may just 
mention that I have not met with a single instance where the 
reverse case occurs; this tends to show that it is not caused by 
any accidental irregularity in the clearance spaces, 
Heaviley-grove, Heaviley, Stockport, VALVE GEAR. 
July 15th. 


CONDENSATION IN STEAM CYLINDER JACKETS. 


Sir,—I have taken a tube of hard glass .,in. thick, 7in. long by 
lin. internal diameter, closed both ends with india-rubber stoppers, 
the one of which I perforated with three holes, through which I 
inserted two thermometers; the one down to the bottom of the 
tube, the other one 5in. above the bottom. Through the third 
hole I shoved a glass tube, which I connected by a flexible tube to 
the top of a steam boiler. The glass tube and stoppers were 
closely covered with wire wickerwork. I then introduced the 
steam, the boiler gauge showing 50lb. to the square inch. The 
air was driven out through a pinhole which then was closed. 
In about one minute 2in. of water appeared at the bottom 
of the tube registering 99 deg. C, the steam above being 
at 135 deg. C. In 1} minutes more the condensed water 
increased to 4in., and the temperature in the meantime had 
risen to 100 deg. C., keeping steadily at that, the steam remaining 
at 135deg.C. At this go of the experiment a crack in the 
glass made its appearance half an inch above the water line all 
round, branching out in two curves towards the top. It was 
evident the difference of temperature between the water and 
steam had caused the rent. I have verified this experiment with 
similar results, though not always so successfully, especially when 
I used a glass cylinder 7in. by 3in. diameter, which burst at 
125 deg. C. steam, all the rents being longitudinal, some as 
straight asa die. I have tried since with an iron tube, and had 
similar results, 

If we consider that a medical man has no surer way to bring 
down the fever heat of the patient standing at about 40deg. C., 
than by applying ice at a melting temperature of 0 deg. C., which 
is quite the same thing as 100 deg. to 140deg. boiling water and 
steam of 33 atmospheres only, it isa matter of astonishment how, 
since Watt's time, condensing steam hasbeen used in steam cylinder 


jackets to keep the cylinder steam hot; for in reality it has cooled it, 
the latent heat only ming available at 100 deg. C., representing 
five-sxths of the steam heat or thereabouts, and many millions 
of thermal units have been wasted during the seventy years or so 
when this practice was prevailing, which might have been saved if 
people had not taken for granted that steam and water being in 
contact must have always and of necessity been the same tempera- 
ture. In the boiler where steam is suspended in the water it is 
quite a different thing, and boiler water is, as Magnus and 
Regnault have proved, of equal temperature as the steam produced 
therefrom. 

The crack in the glass described in the first experiment goes a 
good way to explain the frequent cracks in cast cylinder jackets, 
for which the pressure of the steam cannot be held accountable 
alone ; the same was assisted by the difference of temperature 
between steam and condensed water, especially in the case of 
superheated steam, which has proved so destructive to engines 
by setting up different tensions in the same piece of metal. : 

If we come to ten atmospheres of pressure the corresponding 
heat of the steam is 182 deg. C., a lowering of which temperature to 
177 deg. C. and 172 deg. C. reduced the pressure of the steam to nine 
and eight atmospheres respectively ; and it seems that with high- 
pressure steam the results of the steam jacket have impressed 
themselves upon the engineering mind in such a way that some 
prefer now-a-day to let the jackets go filled with air, and evidently 
with better results, though it certainly stands to reason that air, 
which greatly expands by heat, is not a good substitute. 

Many materials previously heated have been proposed to heat 
the cylinder with in the jacket, such as mercury, oil, glycerine, 
caustic soda and potash, spirit, &c., but they are all unsuitable, 
some being dangerous to life and health, and all giving off vapours 
which cannot be allowed to collect, and thus waste heat. Besides, 
the separate calefactor is difficult to regulate, and the expense 
becomes too great, from fuel wasted in producing vapours for the 
clouds, 

Having studied the subject for several years, I have come to 
the conclusion that the best way is to use the heat of the cylinder 
steam itself, otherwise lost by radiation and conversion, for keeping 
the steam in the cylinder from condensing by storing the same in 
the jacket. I ae use of a peculiar chemical composition for 
the purpose which will, as long as it is kept from contact with 
the atmosphere, give off no vapours to speak of, and which may 
be used with a safety valve on the jacket without any fear. The 
few months of experience I have obtained with this method have 
proved an increase of one-quarter to one-third of power in the use 
of similar steam. The engine I used is a direct-acting boring or 
pumping cylinder 3ft. by Ofin., with a jacket lhin. distance from 
the cylinder metal, which is fin. thick. The boiler is worked at 
60 Ib. to the square inch. The steam entering the cylinder over the 
piston exerts 14 atmospheres, no back stroke taking place. 
If any one of your readers wishes to make a trial I will supply him 
with the material. 

Liverpool, 7, Custom House-arcade. 

July 15th. 
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SCREW PROPELLERS. 

Sir,—In November, 1834, I constructed a working model of a 
vessel with a screw on each side of the main beam. Each screw 
had four whole turns, and was quite independent of the effect 
produced by the motion of the vessel—working, in fact, in undis- 
turbed water. I was thus able to see its effect. I cut some little 
cubes of cork, and loaded them till they were of the same specific 
gravity as water, so that they floated beneath the surface at the 
depth of the screw shaft. The experiment, repeated many times, 

ve the following result:—There was not the slightest lateral 
isturbance. The screw seemed to cut its way among the cubes of 
cork, as if the water were solid. The bits of cork seemed—so to 
speak—unconscious of the presence of the screw, entering the 
horizontal cylindrical column of water at one end, and going out 
at the other, without even being turned over. Of course the long 
screws—of four turns—had to be made very perfect. 

Romsey, July 20th. E, L, BERTHON, 





CORRUGATED FURNACES. 

Sir,—We beg to inform you that as the result of a recently 
completed series of experiments on the resistance to collapse of 
Fox’s corrugated boiler furnaces, the following alterations of 
formula for calculating the working pressure of our furnaces have 
been officially intimated to us by the Board of Trade and Lloyd’s 
register. 

The Board of Trade formula is altered from 

12,500 x T 14,000 x T , 
eens a re = WP 
D WP to D 


T = thickness in inches ; 

D = mean diameter of furnace ; 

W P = working pressure in lb. per square inch. 
Lloyd’s formula is altered from 


1000 x (T-2) _ wp 4, 1234 (T-2)_wp 
D D 


T = thickness in sixteenths of an inch ; 
D = greatest diameter of furnace ; 
W P = working pressure in lb. per square inch. 
Leeds, July 21st. THE LEEDS ForGE Company, LIMITED. 





AIR COMPRESSORS AT HAMPTON WICK. 

Sir,—I feel very much obliged to Messrs. Crossley Bros. for 
the favourable manner in which they speak of my patent air 
compressor, and beg to thank them for so doing. At the same 
time I cannot well let their remarks about the relative economy of 
the engines themselves pass without notice. I certainly do not 
believe that their engine is anything like as economical as mine, 
as their letter wouldinfer. If t — 4 are willing to have brake trials 
of the two engines at Hampton Wick made, with the compressors 
disconnected, the company I represent will make all needful 
arrangements, They can send their representative to see that 
their engine is all right, and that the tests are fairly carried out. 
The only condition I would make is that the results are published 
in = ye paper, if you will be good enough to find room for them. 

f course, the sanction of the Hampton Wick authorities will 
have to be obtained, but I have no doubt they will fallow us to 
make these trials. 

It should be remembered that when the previous trials were 
made, our engine and compressor had only been started a day or 
two, and were very stiff. JAMES ATKINSON, 

The British Gas Engine and Engineering Company, 

Mansfield-road, Gospel Oak, London, N.W., 5A uly 22nd. 





SINGLE VU. COUPLED LOCOMOTIVES. 


Sir,—The deliberations of American master mechanics are 
doubtless worthy of respect, especially when bearing the addi- 
tional stamp of Mr. Ackworth’s adherence. But it is probable that 
failures of the double crew system may be attributed rather to cur- 
tailed expenditure in the cleaning and repair departments, the 
ieovenned efficiency of which would eventuate in a more remunera- 
tive return than could accrue from a large stock of “‘ resting” loco- 
motives. The idiosyncrasies of individual engines are quiet sus- 
ceptible of elimination by modern methods of construction; by 
confining each gang to one class of engine, the objection on this 
score is overcome. Unfortunately the majority of our English 
roads suffer acutely from the expensive ailment ‘ multiplication of 
the classes,” of which there is little prospect of abatement so long 
as the changes are rung with no obvious reason. It would be 
interesting to know if the London and North-Western Railway 
officials are still satisfied with the results of double crewing the 
Scotch expresses, J. D, T. 





July 22nd, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE quietude of the Scotch and Cleveland markets is experienced 
here this week, not only in pig, but likewise in manufactured iron 
trade. In the pig iron branch the purchases which consumers 
have made prior to the quarterly meetings to cover their wants for 
the ensuing three and six months seem to have pretty much satis- 
fied their wants for the present, and new buying is only going on 
slowly. It was reported on Change this—Thursday—afternoon in 
Birmingham that there have been some sales since — day, 
but they have not generally been for large lots, and sellers are 
content with the business already done. 

The market is more or less unsettled in the matter of prices for 
raw iron, owing to the continued exceptional competition from 
South Wales, which has followod upon the closing of the tin-plate 
works. The Welsh makers have been offering iron at prices hardly 
ever before so low. Now, however, that we are getting towards 
the termination of the po fixed upon by the tin-plate trade for 
the stoppage of the mills, the anxiety of the Welsh makers to book 
orders may probably become less marked. This, at any rate, was 
the expectation expressed FT a here this afternoon, and 
which they hope may be realised, 

Prices of Pigs of Northampton and Derbyshire make are 
kept up by the blowing out or damping down of furnaces, which 
has been decided upon by one or two of the Derbyshire companies, 
Northampton pigs were quoted to-day at 44s. to 45s.; Derbyshires, 
45s. to 46s.; and Lincolns, 45s, to 48s, Stafford igs continue at 
95s. for cold blast all-mine; 55s, to 65s. for hot blast all-mine, 
according to mixture; 44s, to 45s, for part-mines; and 37s. 6d. to 
40s. for cinder pigs. 

For manufactured iron the demand does not show any distinct 
improvement on the languid character which has marked it since 
quarter day. Orders are being received for hoops, sheets, plates, 
bars, and angles; but they are not large, and the works are only 
partially engaged, two-thirds time being the full average. One 
important works is mentioned, however, who are running full, and 
turning out 1200 tons per week. 

The autumn aes trade is being looked to with anticipation 
of some revival, and the a ! inquiries already to hand foreshadow 
a fair amount of business. But the complications in South America 
—increased this week by the suspension of the London River Plate 
Bank—are a great drawback to makers’ expectations, the more so 
as the Brazilian, as well as the Chilian market, is by no means all 
that could be wished. 

The revival reported by some makers in the sheet iron trade 
continues, the result of the better Australian and New Zealand 
demand now being experienced by certain of the galvanising 
concerns, following upon the lessening of stocks out there; but the 
bulk of the trade are still very quietly supplied with orders. 

Prices of sheets are without mover 4 alteration, at £6 17s. 6d. to 
£7 5s. for black sheet singles, and £7 5s. to £7 10s. for doubles, 
while galvanised sheet quotations for good qualities are advanced 
to £12 and £12 5s. at the outports, the result of the rise in the 
spelter market. 

The reduction of £2 per ton in large tinned sheets, announced on 
quarter day, owing to the weakened state of the tin-plate trade, 
is preserved, 

e bar trade is pretty steady, without much urgency attaching 
to demand in any grade, and makers maintain prices at the level 
which has marked the last few weeks. Navy requirements for our 
own Government are being satisfied at several of the chief bar 
making establishments. Merchant bars are selling fairly well at 
£6 10s, to£7, while marked bars are £8, and common sorts £5 15s, 
to £6. 

Boiler plates are quoted £9 10s, to £12 10s. by the leading 
houses, but good plates may be had at as low as £8 10s., and ship- 
plates £1 less. 

Hoops and strips are in moderate call at £6 5s, to £6 10s., the 
demands from the tube trade being just now very tame. 

Mr. Le Neve Foster, assistant manager at Messrs. Bolckow, 
Vaughan, and Co.’s, Middlesbrough, has been appointed successor 
to Mr. Smith Casson, resigned, as manager of the Earl of Dudley's 
Round Oak Iron and Steel Works under the new company; and 
Mr. George Hatton, formerly of Hatton, Sons, and Co., Bilston 
has been appointed secretary, 

Some thirty or forty years ago, in the days of the cele- 
brated ironmaking firm of G, B, Thorneycroft and Co., a first- 
cousin of the ex-Premier, Mr. Thomas Murray Gladstone 
was an ironmaster at Wolverhampton. At one time the 
ex-Premier himself and the ex-Premier’s brother, Mr. John 
Gladstone, were connected with him in Wolverhampton. At 
Wolverhampton he took the Swan Garden Ironworks, now the 
property of Messrs. Lysaght, Limited. He made a contract with 
a Birmingham firm for the manufacture of iron rails. Iron suddenly 
went up to£12atcn. There was so great a prospect of increased 
profits that he resolved to put down mills to make them; and so 
excellent a contract had been made, that the late Mr. G. B. 
Thorneycroft offered him the sum of £5000 to transfer it to his firm. 
Mr. Gladstone, however, declined, but before he could complete 
arrang ts to facture the rails the price of iron went down. 

A new departure, directed towards a more general use of high- 
pressure water for hydraulic purposes, but more especially for 
hydraulic lifts, of which there are at present seventy in Birming- 
ham, has been taken in Birmingham by the completion of a 
new hydraulic high-pressure station built by the Water Committee 
of the Town Council for supplying water up to 700 Ib. pressure per 
square inch. Three gas engines have been fixed—two of 50-horse 
and one of 25-horse power, their purpose being to pump water into 
two large accumulators, which are weighted with furnace slag to 
the amount of eighty tons each. The slag is carried in two 
—— cylinders, raised by 20in. rams, 20ft. long. The joint 
effect of the weight of the two cylinders is that of a ram 40ft. 
high, weighted with eighty tons, and this enormous mass, resting 
on the two columns of water, imparts to the mains a pressure 
of over 700 lb. This is the only hydraulic station in England 
dependent solely for power upon gas engines. A very small pro- 

rtion of the engine power laid on will at present be needed to 

eep the accumulators charged, but future extensions have been 
provided for. 

Another novel engineering feature in the installation is the use 
of a small ‘‘ Brotherhood” engine in starting each of the gas 
engines. This hydraulic starter is of the kind employed on board 
ship to work capstans. Though occupying a space of little more 
than a cubic foot, it is of two-horse power, and actuates a revolv- 
ing drum, which the attendant in charge has only to press with: 
lever against the periphery of the fly-wheel. e cylinders are 
kept cool by another ingenious device ; all the water drawn from 
the mains by the hydraulic pumps passes through their jackets. 
The high-pressure mains have been tested in situ up to a pres- 
sure of 1600 Ib. 

The activity which has lately attended the railway wagon 
building trade is exemplified in the determination of the directors 
of Brown, Marshall, and Co., Birmingham, to recommend a 
dividend of 10 per cent. per annum and a bonus of 10 per cent. 
per annum out of profits for the year ending June last. 

On Friday last a steam boiler explosion occurred at the works of 
Messrs. Cross and Son, Lyng Foundry, West Bromwich, by which two 
persons were killed, six were injured, and a considerable amount of 
property was damaged. From some cause, at present unascertained, 
the boiler, which was one of three egg-ended uncovered boilers, burst, 
and the force of the explosion wrecked the adjoining buildings, 
beneath which a man and a boy were mse to death. The 
boiler was carried through the air about 150 yards, destroying the 
top rooms of two houses in its flight, and forcing in the front walls 
of two other houses. The boiler was 18ft. long by 6ft. diameter, 
and was usually worked at about 351b. pressyre. tt had been 
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At the 
time the explosion occurred, half of the men employed by the firm 
were on their way to work, and a very large number were actually 
in the street, and within a few yards of the building when the 


the ion of the firm some fifteen or twenty years. 


boiler burst. If the explosion had been a few minutes later, the 
results must have been much more serious, The inquest has been 
opened and adjourned until August. 

The Birmingham Chamber of Commerce have addressed a 
memorial to Mr. W. H, Smith, stating that they view with con- 
cern, and seriously deprecate the deliberate and openly avowed 
obstruction of the numerically insignificant minority of the Houseof 
who ded on June 3rd last in preventing the 
Machinery Bill passing through Committee. In the 
opinion of the memorialists it is only by the assistance of her 
Majesty's Government that the measure has now any chance of 
passing through its remaining stages during the present session. 
‘Tne memorialists therefore — that, having regard tothe paramount 
necessity, in the interests of all parties concerned, of settling the 
question without further delay, her Majesty’s Government will be 
pleased to grant facilities for the passage of the Bill throngh its 
remaining stages. 

The South Staffordshire Institute of Iron and Steel Works 
Managers took their summer excursion on Friday last. ‘The place 
visited was Barrow-in-Furness, the four works inspected being those 
of the Barrow Hematite Steel Company, the Naval Construction 
and Armaments Company, the Tubular Wagon Frame Company, 
and Messrs. Westray and Copeland, marine engineers. Some firsts 
rate modern machinery was seen at each works, and their various 
processes were fully explained. At the Barrow Hematite 
Company’s establishment the premises cover 245 acres, and 
3000 hands are employed in good times. In the pig iron 
department there are twenty-three blowing engines, seven 
winding engines, and seventy-one steam boilers, besides 
twenty-four locomotives. The fourteen furnaces have a capacity 
of 450,000 tons of pig iron perannum, At the steel works there 
are sixty-two steam boilers and thirty reheating furnaces, with 
twenty-four boilers overthem. In the Bessemer department there 
are four pits and eight converters, capable of producing about 
6000 tons of Bessemer steel] per week. The Siemens plant com- 
prises eight 25-ton open hearth steel melting furnaces, with a 
capacity of 2000 tons per week. Several fine vessels were seen in 
course of construction at the Naval Construction and Armaments 
Company’s Works, and a Government gunboat was being fitted out 
in the docks, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—There is still no material change to report in the 
general condition of the iron trade of this district ; buying, so far 
as raw material is concerned, continues for the most — only of a 
hand-to-mouth character, with a tendency gradually in the 
direction of lessening business and weakening prices, although this 
is only felt to an actually quotable extent in some of the outside 
brands of pig iron. Finished iron, on the other hand, shows, if 
anything, rather a hardening tendency, and the hoop iron manu- 
facturers are making practical use of their recently established 
combination to further advance their list rates, 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and business all through was again extremely slow. In 
one or two cases inquiries for pig iron were reported for delivery 
into next year, but generally the business offering was confined to 
comparatively small orders, and in most cases consumers, contracts 
are only being renewed for considerably less than the usual 
quantities. In Lancashire, pig iron business has been done in forge 
qualities for delivery at Warrington at about 43s, 6d., less 24, but 
on the basis of their quoted rates for delivery equal to Manchester, 
of 45s. for forge to 47s, for foundry, less 24, local makers are still 
altogether out of the market. The business doing in district 
brands has been only small, with prices averaging about 43s, for 
ferge to 44s. 6d. for foundry Lincolnshire, and from 43s, for forge 
to 47s,, and 47s, 6d. for best foundry qualities of Derbyshire, less 
2}, delivered here. For Middlesbrough iron makers’ prices have 
been firm at about 48s. 10d. to 49s. 4d. net cash for good named 
foundry brands, but in Scotch iron there is a good deal of under- 
selling, and although makers of Glengarnock do not quote under 
57s., merchants are offering freely at 3d. to 6d. per ton below this 
figure, whilst Eglinton can be bought at about 55s. 6d. net cash, 
delivered equal to Manchester, although 6d. above this figure has 

n paid on small quantities for prompt delivery. 

Manufactured iron makers reporta fairly steady business coming 
forward, and in most cases they are showing rather more firmness 
in adhering to their prices. Bars, however, can still be bought 
from local makers at as low as £5 15s., although £5 17s. 6d. isa 
general quotation ; good specifications for North Staffordshire bars 
can still be placed in some instances at £5 17s, 6d., although the 
leading makers are firm at £6. Common sheets are quoted at £7 
for singles to £7 10s. for doubles, and galvanising qualities at from 
47 5s. for singles to £7 10s. for doubles, delivered in the Man- 
chester district. The hoop iron manufacturers, as already intimated, 
have this week advanced their list rates, a meeting of the makers’ 
combination being held on Tuesday, when it was resolved to put 
up list rates 2s, 6d. per ton, random lengths of hoops being now 
quoted at £6 5s., and special cut lengths £6 10s., delivered equal 
to Manchester or Liverpool. 

The condition of the steel trade remains much the same as re- 
ported last week. In raw material prices continue weak, and 
good foundry qualities of hematites can be bought readily at about 
58s, to 58s, 6d., less 24, with steel billets at £4 15s, net cash delivered 
equal to Manchester. In steel plates there are still very few 
orders of any weight giving out, and although makers in some 
instances are declining to entertain offers at anything under 
£7 7s. 6d. for the best boiler-making qualities delivered in the 
Manchester district, £7 5s. remains about the top figure at which 
business is practicable. 

In the metal market the weakening tendency of copper is 
causing buyers to hold back from placing out orders, but manu- 
facturers, who are mostly well supplied with work for the present, 
are generally firm in holding to late rates, and have declined to 
entertain offers at under their list quotations. 

With regard to the engineering trades, the position remains 
much as reported last week, work in hand still keeping the leading 
establishments well employed, but, generally, contracts are 
running out faster than they are being replaced, and prices still 
tend downwards, 

_ With reference to the new form of propeller mentioned last week 
in the leading article on ‘Screw Propellers,” I may add that this 
new type of propeller, which is the invention of Mr. Charles Myers, 
of Manchester, has been made by Messrs. Fawcett, Preston, and 
Co., of Liverpool, for several small steamers on the Mersey, and 
has so far given satisfactory results. In this new propeller, which 
is quite a departure from the ordinary type, what appears to be a 
two-bladed screw is in fact a four-bladed propeller with the tips of 
the blades joined together, and a six-bladed propeller of the ordi- 
ary type would in the new form become a three-bladed propeller, 
this arrangement of the new propeller giving an appearance of the 
blades being cut away in the middle, and one luin in this 
form of propeller is that a larger blade surface is obtained on a 
comparatively small boss. For some time past this new propeller 

as been wor! ry the twin-screw steamer Arrow, belonging to 
the London and North-Western Railway Company, a tug of 300- 

orse power lately built, The result of this has been that, 
although no appreciable advantage was secured as regards 
increased s) » as compared with the ordinary type of 
2 apa the Arrow, fitted with the new propeller, was enabled 
to do much better work in towing with the same engine power, the 
Steamer, I am informed, towing eleven flats at the same speed as 
she had previously towed eight flats with the ordinary propeller. 


Very similar results were also obtained with the new propeller 





working on tugs belonging to the Weston Point Towing Company. 
_ Several improved designs in injectors and ejectors have been 
introduced by Messrs. Charles 8. Madan and Co., of the Mansfield 
Injector Works, Manchester, a short description of which may be 
interesting. Amongst the special features of their Giffard type of 
injectors is the provision made to secure continuous action, whether 
feeding | tive or stationary boilers, and to insure that no 
amount of jolting shall shake them off, whilst they are arranged to 
start when they are hot. In these injectors the bell forming the 
lower ~ is so arranged that it can be moved by a few turns of a 
screw key, thus exposing the whole of the interior without disturb- 
ing any of the connections, whilst the nozzles, being kept in posi- 
tion by parallel joints only, can also be examined, cleaned, and 
replaced in the smallest possible time, rendering the injectors 
specially adaptable in cases where the feed-water is impure. The 
water and delivery connections are exactly opposite one another, 
and the steam branch of the non-lifting injectors can be swivelled 
round and locked at any puint. Thus the same injector is appli- 
cable either for either right or left hand, and can be easily attached 
with almost any arrangement of pipes. In the non-lifting injector 
the steam inlet is exactly between and at right angles to the water 
delivery connections, thus securing the same adaptability as in the 
lifting injector, An improved type of injector has been specially 
constructed for use on locomotives, and is arranged to work 
through great variations of pressure, whilst it will take feed-water 
at a very high temperature, up to 140 deg. This injector 
is provided with water regulation and self-contained back- 
pressure valve, and is already in large use on locomotives and 
traction engines, as well as upon steam vessels, where it has given 
great satisfaction. Another improved type is a non-lifting injector 
having no internal moving parts, which is regulated by means of a 
water cock, which is combined with the injector; and a special 
form of automatic high lifting and restarting injector has been 
designed for use on tramway and traction engines. This injector 
has coned joints, with brazing metal tails for extra high pressures, 
or flange connections are supplied, as required. All sizes of this 
injector are arranged to lift 10ft., with 501b. pressure of steam, 
and they can be constructed specially to lift 20ft., if required. 
Another automatic restarting injector is one specially designed for 
marine work, this type being already in use for feeding the boilers 
of torpedo boats and cruisers. ‘These injectors are of the lightest 
possible construction, suitable to the high pressures for which 
they are designed, and are fitted complete with three-way regu- 
lating water cocks for feed from either the fresh-water tanks or the 
sea, also with a special non-return valve and pet cock, bolted together 
with gun-metal bolts, In their ejectors Messrs, Madan have brought 
out an altogether new design in bilge ejectors, specially constructed 
for use as a bilge ejector and as supplementary to a circulating pump 
on steam vessels, The special features of this ejector are a small 
consumption of steam, and consequently low temperature of 
water ejected. Asa supplementary circulating pump it has been 
supplied with great success to the torpedo boats of several foreign 
Governments, and the Chilian gunboats, the Almirante Lynch and 
the Almirante Condell, recently completed by Messrs. Laird 
Bros., of Birkenhead, and which have now become famous in con- 
nection with the sinking of the Blanco Encalada, were fitted 
throughout with these ejectors, 

For all descriptions of fuel the demand continues slow, with 
stocks accumulating more freely, The better qualities, although 
necessarily only in very limited request for home consumption, 
still maintain their price, but lower qualities of round coal, which 
continue in but moderate demand for iron-making and general 
manufacturing purposes, are, if anything, weak, and for shipment 
are offered at very low figures. Engine fuel continues a drug, 
and weak and irregular in price. At the pit mouth best coals are 
still quoted at 12s, to 12s. 6d. ; seconds, 10s. 6d. to 11s. ; common 
house fire coals, 9s, to 9s. 6d. ; steam and forge coals average 
7s. 9d. to 8s, 3d.; ordinary descriptions of burgy, 6s. 9d. to 
7s. 3d.; the best qualities of slack, 6s, to 6s. 6d.; and common, 
3s. 9d. to 4s. 3d. per ton. 

For shipment ordinary steam coal is offered freely at about 9s. 
to 9s. 3d. per ton, although better qualities still average 9s. 9d. to 
10s. per ton delivered at the ports of the Mersey. 

Coke shows a weakening tendency, the best foundry qualities 
not averaging more than 16s. to 17s. per ton at the ovens, 

Barrow.—There is a fair but not a brisk trade doing in hematite 
pig iron. Orders are rather more freely given, because prices are 
easier, at 50s, 3d. per ton net cash for hematite warrants and 52s. 
for parcels of mixed numbers of Bessemer iron net f.o.b. The 
business doing in hematite generally is on a small scale, but the 
consumption is almost equivalent to the output, as is shown by the 
fact that even in a depressed market stocks have only been 
increased to the extent of 785 tons during the week, or rather 
over the make of one furnace out of the forty-one in blast. The 
stocks now held represent 135,252 tons. They are not expected to 
show any further increase, as so soon as any marked increase in 
stocks is shown makers will reduce their output. The consumption 
cf Bessemer iron is steady, but does not increase, while the trade 
doing in forge and foundry qualities is very small. 

The steel trade is very quiet in most of its departments, Rails 
are a quiet trade, and very few new orders are offering, makers 
having to depend toa large extent on the contracts inhand. These 
are chiefly for heavy rails, very little being done either in light or 
colliery qualities. Heavy rails are at £4 7s. 6d. per ton net, while 
light and colliery sections are not at present quoted. There is not 
much doing in Rimseee- Sartin’s qualities of steel, as shipbuilders 
are not wanting any fresh deliveries. Blooms, billets, slabs, and 
tin-plate bars are a very quiet trade. 

Shipbuilders and engineers are fairly but not briskly employed, 
but there are undoubted indications of a change for the better, and 
from present appearances it seems likely that important new 
orders will be placed with local builders, 

Iron ore is very quiet in tone, and the consumption is limited, as 
well on local as on general account. Prices are steady at 9s, 6d. 
for ordinary qualities, but the best sorts of ore are selling at 

3s. 6d. per ton net at mines, 

Coal and coke is in steady but limited demand. There is practi- 
cally no change to note, either in tone or price. 

Shipping shows very material depression. The exports of iron 
and steel during the week have been 10,922 tons, compared with 
23,904 tons in the corresponding week of last year, and the total 
shipments to date this year have been 540,036 tons, compared with 
5 059 tons in the corresponding period of last year, a , srt of 

,023 tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A DISTINCT lull is noticed in the house coal trade. The demand 
for the London market has dropped below the usual call at this 
season of the year. Prices, however, are not lowered, the output 
being very finely apportioned to the requirements of the country. 
The miners are content to work three to four days a week. By 
the diminished labour the coal brought to bank about meets con- 
sumers’ wants. If full time were worked coal would soon begin 
to be stacked, and values would inevitably tumble. Best Silkstones 
are now making from 10s. 6d. to 11s. 6d. per ton; Barnsley bed 
about 9s, 6d. to 9s. 9d. and a little more; other qualities from about 
9s. per ton. Steam coalis brisk, the total output being promptly 
taken. Railway companies also maintain their demand. Prices 
are thus kept very firm. Barnsley hards are at 10s. to 10s. 3d. per 
ton; other qualities 9d, to 1s. per ton lower. The steam coal un- 
contracted for is stiffening in the market ; gascoal ismaking 8s. 6d. to 
8s. 9d. per ton, with a light business. Best qualities of engine 
fuel fetch from 6s, to 7s. per ton, but the low prices now ruling in 
manufactured goods of iron and steel compel cheaper production, 
and cause a demand for the commoner qualities. Coke is exceed- 
ingly quiet, owing, of course, to the stagnation in the iron industry. 

. J. E, Chapman, the inspector under the coal committee of 

















the Hull Corporation, has recently been interesting himself in 
regard to the se ten gine ne 4 qualities of Yorkshire coal. An idea 
prevailed in distant markets that Yorkshire coal would not keep 
its properties thoroughly in long distances. Mr. Chapman, who 
entertained quite a contrary view, wrote to newspapers published 
abroad that Yorkshire coal was equal to any other in that respect. 
He seems to have succeeded in dispelling the delusion, for the 
quantity of coal sent to Hull in June was 196,632 tons, being an 
increase of 17,884 upon the similar period of 1890; the total 
increase for the first half of this year having been 117,696 tons. 
On foreign exports alone the increase was 71,602 tons. The coast- 
wise trade represented 145,350 tons, and cargoes are now being 
sent to American and other far-off ports, one vessel taking 3000 
tons to California. 

The iron trade continues unchanged, and railway material has 
not been altered. Indeed, there is little prospect of any change 
before winter. There is no lack of work in armour plates, railway 
material, marine specialities, and similar goods. The stagnation 
in the shipbuilding yards is felt severely in some departments. 
Severa! large tenders for ships are now waiting settlement. On 
the placing of the contracts for these vessels, the crank-shafts, 
boilers, and other work will, no doubt, come to Sheffield. 

The condition of the steel trade is scarcely so unsatisfactory as 
that of iron. Houses making for cutlery firms are rather indif- 
ferently employed, owing to the steady attenuation of that busi- 
ness. There is more doing, however, in Germany for tool and 
other purposes. The Germans are waking up to the importance of 
quality. In the lower grades of goods they supply themselves 
with materia] as well as workmanship, but for the finest produc- 
tions they use Sheffield steel. A steel manufacturer, who has lon; 
had a dislike to Germans and German wares, has just returne 
from a first visit to their industrial centres. He confesses to having 
had his eyes opened by the progress they have made. ‘‘ German 
rubbish” will cease to be justly applied to a large portion of their 
productions, which are really of good quality. In the United 
States they run the English makers very close. Some new markets 
have lately been opened up for Sheffield steel. 

The first report of Messrs, J. Grayson, Lowood, and Company, 
manufacturers of fire-resisting materials for steel and iron firms, 
Deepcar, Sheffield, and Middlesbrough, has just been issued. The 
company, which was registered on the 10th July, 1890, has a 
paid-up capital of £75,000 in £10 shares, with £40,000 in 5 per 
cent. mortgage debentures. The year’s operations, after writing 
off £3210 2s. 10d., have resulted in a profit of £8554 18s. 11d., out 
of which, after paying interests on debentures, &c., the directors 
recommended a dividend of 10s. per share—being rather over 10 
per cent.—pay off fully one-half of the preliminary expenses, and 
carry forward a balance of £500. The directors state that since 
its tormation the company has made considerable extensions to 
the works and mines at Deepcar, which are now developing in a 
satisfactory manner, but no substantial benefit from there 
extensions appears in this year’s working. The additions to 
buildings and plant during the year amount to £9021 16s, 6d. 
The report is regarded as very satisfactory. 

At the Northampton Show, Messrs. John Crowley and Co., 
Meadow Hall Ironworks, Sheffield, were awarded the silver medal 
for barrel turnip cutters and improvements in chaff-cutters. 

The Brightside Engine and Boiler Works have recently been 
largely extended, and new plant put down for the more expeditious 
manufacture of the boiler specialities, particularly in immense 
flanged plates, produced there. A leading feature of the additions 
is the great hydraulic press, which is now so important a factor in 
all our principal establishments. Mr. Charles William Hawksley, 
eldest son of Mr. G. W. Hawksley, the head of the firm—Messrs, 
Hawksley, Wild, and Co.—has gone into the works with the view 
of acquiring a practical knowledge of the business in its different 
departments. In honour of the event, as well as to celebrate the 
completion of the extensions, Mr. Hawksley entertained his work- 
eS and their wives, numbering over 350, by an excursion to 

rlow last Saturday. At the dinner, over which Mr. Hawksley pre- 
sided, Mr. Gill—one of the Brightside staff—proposed the health 
of Mr. C. W. Hawksley, which that young gentleman fittingly 
acknowledged. The boiler trade is at present very brisk. An 
important business is being carried on with Hull in new designs 
and improvements for the boilers of trawlers engaged in North 
Sea fishing. At home, increasing attention is being given to 
obtaining full boiler power, and the tendency is to put in very 
large boilers adequate not only for existing requirements, but to 
cover future contingencies. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE circumstances of the iron and steel trades are not at ail 
favourable to its improving, and bad as business undoubtedly is, 
there is an idea that it will become worse before it is better; indeed, 
the prospects now are that the autumn trade will be very dull, 
though it has been hoped that an improvement might then set in. 
The finished iron and steel industries get less satisfactory, and it 
is with the greatest difficulty that manufacturers secure work to 
keep their mills going with any approach to regularity. They will 
not reduce their prices, which have now continued almost unchanged 
for nearly three months, and prefer rather to run their establish- 
ments short time, and even to close them altogether, rather than 
accept orders which are certain to prove unprofitable. What 
makes their position worse is that frequently they cannot get the 
specifications for contracts that are on their books, buyers being 
generally rather backward about furnishing them when trade is 
bad. This necessitates the producer seeking for other orders, and 
the competition between this and other districts is so great that 
consumers think they have only to wait to procure the iron at 
their own price. The stoppage of South American buying, 
by the unsatisfactory condition of financial affairs, has told 
heavily upon iron and steel manufacturers here, for they 
did a very large business, particularly with the Argentine 
Republic, and it has been tkianontle to secure customers in 
other parts of the world to take the iron and steel that in the 
ordinary course of things would have gone to South America, for 
business all over appears to be slack, and enterprise is for the 
present practically suspended. The South Stockton Iron Com- - 
pany was obliged to close its works altogether last 
week through lack of specifications, and this week they are 
still stopped. Manufacturers quote £5 10s, for common irun 
bars, £6 for best bars, £7 for best best bars, £5 10s. for 
iron ship-plates, £6 for steel ship-plates, £5 5s. for iron angles, 
£5 15s. for steel angles, £6 10s. for iron boiler-plates, £7 for steel 
boiler-plates, all less 24 per cent, for cashon 10th of month following 
delivery, and f.o.t. at producer’s works, Heavy steel rails are 
quoted £4 7s, 6d. net at works, but if a good order were offered 


even £4 5s. would not be refused. r. W. H. Le Neve 
Foster, who for some time had been assistant mi er under 
Mr. Franklin Hilton, at Messrs. Bolckow, Vaughan, and 
Co.’s Eston Steel Works, 


has been appointed manager 
of the Round Oak Iron and Steel Works Brierley Hall, 


Staffordshire, formerly owned by the Earl of Dudley, but now 
carried on by a limited company. The salary is £1000 per annum. 
Mr. R. Smith-Casson, who has been manager at the works for 
many years, and is now retiring, will continue in office till the end 
of September. Mr. Le Neve Foster is the son of Mr. P. Le Neve 
Foster, who was for many years secretary of the Society of Arts, 
and his brother is her Majesty’s Inspector of Mines for Devon and 
Cornwall. Mr. Foster has had considerable experience at steel 
works, having been with Palmer’s Shipbuilding and Iron Co. at 
Jarrow-on-Tyne, with the Steel Company of Scotland, and else- 
where. The Round Oak Co. is going in largely for the manufac- 
ture of steel, and is considerably extending its works to enable 
them to do this. 

Bridge builders are fairly well supplied with work; they have 
not felt the depression anything like so keenly as those engaged 
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in other branches of the iron and steel trades, and moreover has 
better prospects. The Stockton Forge Company, Stockton, have 
secured an order for 1200 tons of bridge work for the Tottenham 
and Forest Gate Railway, London. Marine engineers are able to 
> their works regularly going, and generally have contracts 
booked which will afford them employment for the rest of the 
year. Shipowners have shown more inclination this month to 
give out orders, and it is a remarkable fact that large sailing 
vessels are more frequently wanted. For long enough nearly every 
order was for a steamer. A good order on foreign account for 
cast iron pipes has been secured by Messrs. Cochrane, Grove, and 
Co., Ormesby Foundry, Middlesbrough. 

The Cleveland Institution of Engineers had arranged to visit 
the Manchester Ship Canal this summer, and it was deemed that 
this great work would afford one of the finest engineering studies 
in the kingdom. However, it has been decided to defer the visit, 
as it has been found impossible to obtain the ry i 
from the engineer, owing to the recent accidents. 

The North-Eastern Railway Company, which is the owner of 
Tyne Dock, is effecting considerable improvements in connection 
therewith. It is already the largest coal-shipping dock in the 
world, and the facilities for increasing the deliveries are much 
increased. On Monday they brought into operation a work upon 
which they have spent £70,000, and which has been short of two 
one in course of construction, viz., a coal staith which is 10ft. 

igher than any of the others in the dock, so that ships of the 
largest class can be accommodated alongside. The staith, as well 
as the sidings and railways leading thereto, have been carried out 
from the designs and under the supervision of Mr. Charles A. 
Harrison, the company’s engineer, by Mr. John Jackson, contractor. 
The company are spending an even larger sum than the above- 
named in constructing a new deep-water entrance to the dock, and 
this it is expected will be completed next year. 

The pig iron trade is as slack as ever, and prospects are dis- 
couraging. Consumers, believing that prices, especially of No. 3, 
will be lower, are only buying from hand to mouth. Where they 
do make offers to buy for autumn delivery, they name prices 
much below those current for early deliveries—not more than 
39s. for September delivery, when, under ordinary circum- 
stances, shipments should be extra brisk. Speculators are 
as reluctant to do business as ordinary consumers, and the 
continued large increase in the stock in the public stores has a 
very detrimental effect upon the market. Merchants are more 
anxious to sell than they have ever been for a long time past, 
as it is felt that the price of No. 3 cannot be kept up so much 
above the lower qualities, though No. 3 itself has become exceed- 
ingly scarce in makers’ hands, so much having gone into the public 
stores. This will account for the difference between the prices of 
Middlesbrough warrants and No. 3 makers’ iron having practically 
disappeared, the former being now plentiful and the latter scarce. 
With the disappearance of this difference has also disappeared 
the temptation to sell warrants and send iron into the public 
stores, so as to be able to supply the warrant iron. It would not 
pay to do that at present. Soscarce is No. 3 quality in makers’ 
hands, that anyone who urgently needs No. 3 for quick delivery in 
any quantity must purchase warrants. Makers quote from 40s. 6d. 
to 41s. per ton for early f.o.b. deliveries of No. 3G.M.B. Cleveland 
iron, and merchants, who at the beginning of the week asked 
40s. 6d., have since reduced their price to 40s. 3d., and can hardly 
get that. Middlesbrough warrants, which, at the close of last and 
the beginning of this week were quoted 40s. 104d. cash, a 
on Tuesday to 40s. 6d. cash, but have since advanced to 40s. 8d.; 
only a few odd transactions, however, have been recorded during 
the week. The quantity of pig iron going to Connal’s stores— 
nearly all of No. 3 quality—continues large, but the iron was sold 
some weeks ago to go there, and is almost all lodged by a single 
firm, who sold Middlesbrough warrants freely, and have now to 
send iron into store so as to enable them to deliver 
the warrants they contracted to supply. On Wednesday 
night Connals held 151,018 tons of Cleveland iron, or 4012 tons 
increase on the quantity reported on the same day last week, and 
10,962 tons increase for the month. Shipments of pig iron are 
also very disappointing especially to the Continent, and to Scotland 
they have also fallen off. Up to Wednesday night 43,771 tons had 
been shipped from Middlesbrough, against 58,872 tons in June to 
22nd, and 58,927 tons in May to 22nd. Grey forge pigs are 
quoted 37s. East Coast hematite is 50s. for mixed numbers. 
Blast furnace coke is 13s. per ton delivered at Middlesbrough works 
for average qualities, and 16s. f.o.b. is the price for shipment. The 
blast furnace which Palmer’s Shipbuilding and Iron Company built at 
Jarrow-on-Tyne on the American model, and which they blew in last 
March, is working with a fair amount of success, and I believe that 
the greatest output yet recorded isabout 1200 tons per week of hema- 
tite iron. This, however, is not much more than an ordinary Cleve- 
land furnace using hematite ore, for nearly 1100 tons per week has 
been made by one of the Eston furnaces, and with a pressure of 
blast of only 54 1b., whereas 8 lb. or 9 lb. is usual with the American 
furnace. One of the Newport furnaces, which is considerably 
smaller, has produced over 1000 tons per week. The Acklam fur- 
naces are being thoroughly repaired and altered, but are not likely 
to be blown in while trade continues so bad. It has been decided 
to reduce the wages of labourers at the blast furnaces from 3s. 3d. 
to 3s. ld. perday. Some difficulty is expected with the engine- 
men, firemen, crane men, and boiler men at the blast furnaces; 
they refuse to accept the 64 per cent. reduction which the sliding 
scale prices justify. 











NOTES FROM SCOTLAND. 
(From our own Corr 

Tue Glasgow pig iron market was closed from Thursday last week 
till Tuesday this week owing to the Glasgow Fair a and 
for the same reason work has been suspended generally in Glasgow 
and the surrounding manufacturing districts. The holidays will 
last over the present week, and in many cases very little work will 
be done even next week. 

The demand for pig iron warrants is very quiet. There is no 
forward businessin Scotch iron, and very little in either Cleveland 
or hematite. Business has been done in Scotch at about 47s. cash, 
in Cleveland at 40s. 10d., and in hematite at 50s. 104d. 

The current prices of Scotch makers’ iron are as follow :—G.M.B. 
f.o.b. at Glasgow, Nos. 1 and 3, 48s.; Coltness, No. 1, 60s. 6d.; 
No. 3, 56s. 6d.; Langloan, 60s. 6d. and 57s.; Summerlee, 59s, 6d, 
and 55s.; Calder, 59s. 6d. and 54s. 6d.; Gartsherrie, 59s. and 
54s. 6d.; Shotts, 60s. 6d. and 56s, 6d.; Clyde, 58s. and 53s, 6d.; 
Carnbroe, Nos. 1 and 3, 49s. 6d.; Glengarnock, at Ardrossan, 59s. 
and 52s.; Eglinton, 50s. 6d. and 49s, 6d.; Dalmellington, 52s, and 
51s.; Carron, at Grangemouth, 62s. and 55s. 

The shipments of Scotch pig iron in the past week have amounted 
to 5992 tons as compared with 9993 in the corresponding week of 
last year. 

awed the past week there was shipped from Glasgow machinery 
worth £18,053, sewing machines, £6126 ; steel goods, £2082 ; and 
general iron manufactures, £26,229, 

The finished iron trade is quiet, but the tone was distinctly 
firmer before the holidays began, and at their close there is a 
prospect of fair business. The demand foriron sheets has been 
remarkably good. Makers of sheets have been asked to book 
forward at present prices, but this they are not inclined to do, as 
they have plenty of work to keep them going, and have no security 
that costs may not be fully maintained in the future. Prices of 
manufactured iron are all unchanged. 

The position of the steel trade is not quite satisfactory. The 
strike in the shipyards has, in fact, rendered the outlook in this 
department less favourable than before. Prices of steel are irre- 


ar. 

For household coals the demand is necessarily quiet, but the ship- 
ments have been heavy in the past week, and there is no change in 
prices. There had been for some weeks an accumulation of nuts, 





both at the collieries and at the shipping rts, but this is now well 
cleared away. Dross is very plentiful and cheap. 

The colliers are enjoying a well-earned holiday. The men {have 
worked steadily fora long time, and have been earning good wages. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


"THOUGH coal is perceptibly weaker in price, a fair quantity 
continues to be exported to foreign destinations. From Swansea 
over 30,000 tons went last week, and the last Newport weekly 
return showed a gross total of 59,065 tons. The Bute again kept 
op a heavy total with 163,366 tons ; Barry, 74,267 ; and Pe % 


If we turn to prices, the state of things is not so satisfactory, 
best steam coal being at 14s. to 14s, 3d.; seconds, 12s, 9d. to 13s.; 
and small 5s., in some cases 5s, 3d. As for house coal complaints 
are deepening, and not only are prices low, but sales few and 
irregular. No. 3 is quoted at 13s., through from 10s. 9d., and 
small §s, 6d. At the present outlook it is certain that August 
will see lower figures, and then after a month or two of slackness, 
house coal may be expected to look up. 

Two questions continue to agitate the collier’s mind—the eight 
hours movement and the ending of the sliding scale. As regards 
the first, there is much less fervour shown in advocacy of the 
measure. Many are beginning to think that enactments can be 
introduced too freely for public good, and that it would be almost 
as wise to get an enactment specifying the price that coals should 
be sold at, as the hours the collier should labour. Parliamentary 
restriction, it is suggested, may wisely be brought to bear in limit- 
ing hours when too lung, and also in prevention of children at too 
early an age from working in coal pits; but present time of working 
is reasonable, and no one complains about age. 

The substitute, wherever possible, of mechanical means for horse 
labour in pits is a feature coming into note, and as it is more 
economical, and certainly more humane, may be expected to 
increase. Mr. Henry Watkin Lewis, of Abercanaid, may well take 
credit for the initiation by his inventions at Treherbert Foundry 
many years ago, but now steam and compressed air are giving way 
to electric haulage, which the Plymouth Collieries Company are 
introducing in a few days. Mr. Hankey, the principa) of the 
Mortgage Company, and Mr. T. H. Bailey, the manager, deserve 
great credit for this movement, which I shall note again at length. 
I am informed that the adoption of the system at Abercanaid 
Colliery alone dispenses with thirty horses, 

Another important colliery floating is 
Mr. D, Owen, Ash Hall. The report of 
satisfactory. 

An important coal find at Burry Port is announced on the estate 
of the Earl of Ashburnham. 

At Swansea there is considerable satisfaction expressed for the 
Parliamentary sanction given to the Rhondda and Swansea Bay 
Coname by which it can now construct a branch from Cwm- 
avon to Briton Ferry. Shares may now be expected to run up, 
as the incubus is off, and not only will the re have a direct 
inroad into the coal treasures of the Rhondda Valley, but the 
development of another important coalfield, that of the Avon 
Valley, will follow. 

Coalowners are discusssing the mechanical coaling of steamers by 
M. Paul’s invention. I have not yet seen this ; but it does appear 
strange that no marked advance can be made in loading. The 
earliest plan of shovelling from a barge into the sloop may be taken 
as the most primitive, and the latest and best the cranes, &c., of 
Lewis and Hunter. 

Some day we may see huge rafts upon which laden colliery 
wagons can be taken and empties returned, and rumour has it that 
Bristol is on the eve of securing Welsh steam coal in some such 
manner. 

Still another colliery company to be floated. This is the Bwllfa 
and Merthyr Dare; chairman, Colonel Martindale, C.B., director 
of the London and St. Katherine Docks Company. The area is 
about 1100 acres, and a special feature is the issue of £90,000 7 per 
cent. cumulative preference shares. 

There is little doing at the steel works, and the announcement 
made this week in the Swansea district of a forthcoming reduction 
of wages to steel works has surprised no one, though the men 
have met and protested against it. The busiest port of late with 
iron and tin-plate has been Newport, which has been sending rails 
to Devon, iron and plates to Liverpool and Bristol. But the trade 
is bad. I am not surprised at the alarm shown by the Midland 
and North of England iron trades at the aggressive action of 
Welsh ironmasters after examining a stock of pig lately at one of 
the largest works. Itis simply prodigious, and if put upon the 
market must tell. Welsh pig is quoted at 53s.; heavy rails, £4 5s.; 
light, £5 7s.; Bessemer bloom, to £4 15s.; bars, £5 2s. 6d.; Siemens, 
£5 7s. 6d. 

Steel is being advocated locally as a substitute for pit props. 
Consignments of tin bars continue, but the question is, ‘‘ how long.” 
Last week there was not a single cargo of tin-plates sent from 
Swansea to America. This, in face of the fact that 5000 tons were 
exported in the corresponding week last year, is startling. Still it 
must not be inferred that because America took no plates, none 
were exported. The total sent last week amounted to 28,556 boxes, 
and receipts from works to 17,534 boxes. The third week of 
stoppage has now passed, and I am glad to note preparations in 
many quarters for restarting. The inquiries from the Continent are 
increasing. Canadian trade is looking up. A few orders are being 
booked, but it is thought that a vigorous resumption of work is 
unlikely. It will be most likely a quiet opening, one after the other, 
and nothing like full time at first tothe men. 

Quotations are :—Cokes, 13s, to 13s. 3d.; Bessemer cokes, 13s. 3d. 
to 13s. 6d.; Siemens, 13s. 6d. to 13s. 9d. 

A tin-plate works is projected at Merthyr, on the site of the old 
Penydarran Works, by Mr. Fotbergill. The place is said, by one 
of the Swansea ‘‘ tin men,” to be a shilling a box better than any 
other. 

Patent fuel keeps - in price and demand, Swansea exported 
over 6000 tons last week. 

Coke continues low, 18s. to 18s. 6d. Cardiff,and 17s. to 18s, 
Swansea for furnace brands. 

I am pleased to record that the new directorate of the Taff Vale 
Railway have expressed themselves as anxious to remain on the 
best of terms with the Bute management, 


nding on the estate of 
r. Foster Brown is very 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Activity of a moderate kind has during the week been the chief 
characteristic of the general iron industry in these parts. Some 
branches are, as is usually the case, more lively and more pro- 

rous than others ; few, if any, can complain of being entirely 
shut out. Altogether the scarcity of work is not so much a matter 
of complaint as the badly paying character of it. 

Very little change can be noticed in the state of Silesian iron 
trade. A weak tone generally prevails both in raw and finished 
iron, and the prices obtained are anything but remunerative. A 
few favourable exceptions are, as usual, not wanting. There is, 
for instance, quite a fair business done in castings, and prices have 
in some cases shown an upward inclination. A brisk demand is 
also being experienced for plates, especially for boiler-making pur- 





Austro-Hungarian iron industry maintains the former steady 
and, on the whole, satisfactory tendency. Pig iron is in pretty 
good call, many works having sold their make for a few weeks 
tocome. In the manufactured iron branch an active request is 
coming forward for bars and girders, as well as for hoops ; plates, 
also, are in slightly improved demand. The steel trade is ina 








— 


healthy state. The same may be reported with regard to foundries 
and machine factories. 

The physiognomy of the French iron market has for some time 
appeared to be less bright. A certain depression is felt in business, 
without, however, influencing prices for the present. Merchant 
bars No. II. are sold at 150f. p.t. in the department Nord, girders 
have realised 155f., while the basis price for plates No. II. is 180f, 
In Paris prices are fluctuating. Old rails are firm at 100f. p.t, 
The steel works may be dered in satisfactory employment. 
At latest tendering for the State railways steel rails have been 
offered lowest at 163f, pes while others went up to 175 p.t. at 
works, At another tendering one works offered at 162°45f, p.t. 
for 2000 t. steel rails, and another at 163-50f. 
whole lot—5000 t. Le Creusot has secured t. armour plates— 
system Schneider—for the Spanish Government. On the Belgian 
iron market prices appear to have come to a standstill. Especial! 
bars and girders, the chief articles for export, are badly paid. 
Pig iron stands, on an average, lf. p.t. higher than last month, 
If there is any change to notice in the state of the Rhenish-West- 
geno iron market, it is rather in the direction of improvement, 

n iron ores a tolerably good business is going on, and the prices 

for Siegerland and Nassau ores are firm, be’ M. 8 to for 
spathose iron ore, M. 11 to 12°30 for senahall, per ton net at 
mines. Minette, on the other hand, appears in less request, and a 
retrograde movement in price has been perceptible for some time. 
Present quotations are M. 3°20, M. 2-50, and W. 2°30 for the 
different sorts p.t. at mines. 

There is still very little business done on the pig iron market, 
The demand for small lots is pretty regular, and has, for some sorts 
at least, even shown an improvement; but a thorough change for 
the better cannot be noticed. In the Siegerland some blast- 
furnace works have been so fortunate as to sell their production til] 
October. There is likewise an improvement perceptible in the 
d d for spiegeleisen, orders for home as well as for abroad 
coming in pretty regularly. The old quotation of M. 58 p.t. is, 
however, maintained. Forge pig, No. 1, is noted M. 53; No. 2, 
M. 49°50; No. 3, M. 45 to 47 p.t., at works. Foundry No. 1 is 
offering at M. 71, No. 3 at M. 60 p.t. Basic, M. 50p.t.; mer, 





.t. at works for the 





M. 57 to 63 p.t. In the manufactured iron business the improve- 
ment continues. Bars are briskly inquired for, and most works 
reported in lively operation; prices, however, are anything but 
remunerative. This may also go for girders. Inland as well as 


foreign demand for piates is very good, and the amount of 
orders now booked is stated even to exceed that lively period 
in the autumn of 1889, so that many works will find a 
difficulty in fulfilling their engagements. Prices are firm, 
though scarcely paying, when compared to those of the raw 
materials. Sheets have also slightly improved of late, but the 
business done is still irregular. achine and wagon factories are, 
for the greater part, satisfactorily employed. 

Present list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 135 ; angles, M. 140 to 145; girders, double T 
iron, free Burbach, M. 110 ; hoops, M. 147°50 ; steel billets, M. 90 
to 95; heavy boiler plates, M. 180; tank ditto, M. 155 to 160; 
plates in steel, M. 165 to 170; tank ditto, M. 140; sheets, M. 145 
to 155. Iron wire rods, common quality, M. 130; drawn wire in 
iron or steel, M. 145; wire nails, M. 135 to 140 ; rivets, M. 183 to 
185 ; Bessemer rails, M. 124 to 130; fish plates, M. 135 to 150; 
steel sleepers, M. 125 to 130; ——" sets of wheels and axles, 
M. 300; axles, M. 220; steel tires, M. 220 to 235; light section 
rails, M. 110. 

It is gratifying to see a struggling nation like the Greek rise in 
importance by the extension of commerce, and consequent increase 
of public revenues, Thus it appears that in the first six months 
of the present year the income of the customs amounted to 
14,885,730 drachmas, which is 2,800,000 drachmas more than pre- 
vious year. 

A statement from Essen, which may perhaps require confirma- 
tion, says that the Chinese Government have placed very consider- 
= orders for rails with ‘‘ Bochumer Verein” and “ Dortmunder 

nion.” 

At no time have railway idents ¢ joned more general 
interest, nor have the investigations following them been more 
closely watched by an anxious public, than at present; not that 
this would in any way facilitate the ascertaining of the real causes, 
In connection with the accident at Eggolsheim, on the Bavarian 
line, a correspondent of the Frinkische Kurier remarks that if 
matters were really examined to the bottom, it would be found 
that the deficiency of technical employés in the Bavarian Railway 
Administration would and must explain a great deal. A system 
of economy, he says, has been practised for several years, which 





could only lead to such results as we now witness. Railway engi’ 
neers are receiving scanty pay and worse promotion, yet they are 
overburdened with work as well as with responsibility. If ex- 


amined, they all would, in self-defence, be able to prove that it is 
simply impossible to accomplish all that is expected of them. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 15th, 1891. 

Raitway builders and promoters are just now engaged in 
starting several large schemes which have been projected for some 
time, looking to the construction of railways in different sections 
of the country. The building of trans-continental roads has 

The question now isto make them ong The construction 
of several long lines of roads will probably be favourably con- 
sidered by investors, because the country is rapidly doubling, and 
at the present low cost of construction and equipments, and the 
steady increase of traffic, investments in wisely-located railways 
can be made to pay. The far North-west and South-west will be 
the field for the construction of several cf these new lines of road. 
Just where they are, how long they will be, what interests they 
will especially subserve, are not definitely known as yet; but the 
whole question has been pretty carefully gone into by experts, and 
capitalists have given their consent to a number of schemes, look- 
ing to the construction of railway mil in the Rocky Mountains 
region. Railway builders are now looking, not so much to the 
direct profits from their railroads, as to the — which 
will ultimately accrue from the sale of land advanced in value 
through their construction. 

Prices for all kinds of mill and furnace products remain sta- 
tionary. The finer brands of No. 1 foundry command 18°00 dols. 
Northern buyers are trying to contract for large lots of go 
Southern at 16°75 dols. Southern furnace companies are making 
good margins on their product. Repairing operations will be 
completed in a few days in northern mills, and work will be gene- 
rally resumed. 

he nail factories are working moderately, the demand being 
rather slack; stocks are large. The anthracite coal output 
ave over 800,000 tons per week, and the production is 
2,500,000 tons in excess of last year. Industrial conditions are 
prosperous, although hampered to some extent by the fluctuations 
in financial circles in the past few months, 








Tue Admiralty have intrusted Messrs. J. J. Thorny- 
croft and Co., of Chiswick, with the construction of one of the new 
twin-screw torpedo gunboats, to be built under the provisions of 
the Naval Defence Act, from the designs of Mr. W. H. White, C.B., 
Asgistant-Controller of the Navy. is vessel will be 230ft. long 
by 27ft. beam, and will have a total displacement of 810 tons when 
fully equipped and ready for service. The principal difference 
between this vessel and the others of her class is that she will be 
fitted with the Thornycroft water-tube boiler, and that the 
indicated horse-power is, we are informed, to be 4500 instead of 
3500, as in the case of the vessels fitted with the marine locomotive 
type of boiler, 





na- 
der 


oral 
ore 
hat 
ses, 
ian 
t if 
and 


way 


ich 
igi’ 
are 
ex- 
it is 


in 
me 
ions 


tion 
con- 
and 
the 
rays 


pad, 
they 

the 
and 
ook- 
ains 

the 
hich 
alue 


lols, 
nes 
ene- 
eing 


tput 
n is 


are 
ions 





Juty 24, 1891. 


THE ENGINEER. 


81 








NEW COMPANIES. 
Pe. following companies have just been regis- 


Climax Fuel-saving Furnace Bar Syndicate, 
Limited, 
This com: joe op A istered on the 9th inst., 
br a capital of £60,000 in £1 shares (of which 
0,000 are cumulative weference), to acquire by 
purchase a patent for the United Kingdom, No. 
po ag of 1889, to carry into effect an ment 
be dated the 9th of og 1891, with W. 8, 
Oliver, and to carry on the usiness of manufac- 
turers of furnace bars and other apparatus, The 
subscribers are :— 


F. Portwin, 8a, a Setetony- -street, New North. 


1 

W. 8. Souuret, 83, Mina- road, Old Kent: road, 
-, Clerk oe 1 
4 Lawrence, 123, St. James’-road, 8.E., be “clerk ¢: 1 
wl, 56, ” Alexis. street, 8. E. ,clerk .. . 1 

t F. Wething 15, Maubey- road, wry Kent- road, 
ose 1 
J. Herbert, 20, Bucklersbury, E: id. Ge ag 1 
H. Mobbs, 8, Elmar-road, Tottenham eS eee 1 


The number of rsa og ts is not to be more vom 
seven, the first . A. Ridsdale, T. B. Wells, 
E. J. Conlon, T right, and W. 8. Oliver. 
Qualification £100. Remuneration £200 per 
annum each and £300 ed annum for chairman, 
and also £100 divisible between them for every £1 
per ‘a? id on ordinary shares above £10 ~ 
cent. Solicitors, Chinery, Aldridge, ey Ane ts 
Brabant-court, 'Gracechurch- street, 

J. B, Purchase, 11, Queen Victoria- han ‘ms 


d 





City of London a yh Lighting Company, 
ed. 


Limit 


This company was registered on the 11th inst., 
with a capital of £800,000 in £10 shares, to enter 
into and — into effect the ments with 
the Brush Electrical Engineeri Company, 
Limited, the Laing, Wharton, and Down Con- 
struction Syndicate, Limited, and the City of 
London Electric Lighting (Pioneer) Company, 
Limited, and to carry on in the City of London 
and in the district of St. Saviour’s (Southwark) 

District Board of Works, the business of an elec- 
tric light company in all its branches, The sub- 
scribers are :— 


Sir David L. Salomons, 49, Grosvenor-street, W. 

F. W. on 78, Southwark-street, 8.E., engi- 

E. Lucas, 40, New Broad-street, E.6., merchant 

~— of Marlborough, 8, Carlton House- terrace, 

Earl’, of Suffolk and Berkshire, Charlton Park, 
almes 


1 
1 
1 
1 
. 1 
Hon. on, Alan Charteris, Lioyd’s, B.C... 1 
J. B. Braithwaite, rae 27, — Friars, E. 6. - 
stockbroker .. .. .. eo es 1 
The number of directors is ont to te om than 
three, nor more than ten; the first to 
nominated by the subscribers. gee 
£1000. ie 1891 and 1892, £1000 
annum; 1893, £1500; 1894, £2000; 1895, £: 
and 1896 and thereafter, £3000 per annum. 
et by Ashurst, Morrie, Crisp, and Co., 
sheperne, EC, red office, 
1 ph reat Winchester-street, E.C. 





Patents Royalties, Company, Limited. 

This company was registered on the 11th inst., 
with a capital of £10,000 in £1 shares (of which 
9900 are preference and 100 deferred) to carry on 
the business of patents negotiators or agents, 
licensors, and licencees, to advance money to 
inventors and patentees, and to carry on the 
business of electrical engineers, makers of electric 
machines and instruments, kc. The subscribers 
are :— 


J. "3 Ls neg 90, Queen-street, a o- 
H. D. Hitchins, 262, Kings-road, SW... 1. 
> Billie, 80, Queen Victoria- -street, E.C., ‘engineer 
. B. Brandreth, 21, cenptaedi pavement, E.C., 
architect . 
he 29, Chesterfield “grove, East “Dulwich, 
A, ~~ i = a ornhili- road, “Barnsbury, N,, 
A. D. Edward, 00 and Si, Gueen-street, B.C. |. 


The number of directors is not to be less than 
two nor more than five. Remuneration £100 per 
annum. Solicitor, W. A. Byrom, 8, Old Jewry, 
Registered office, 8, Old Jewry, E. Cc 


1 
1 
1 
1 
1 
1 
1 


Mazarron Manganese Iron Ore Company, Limited. 


This company was registered on the 15th inst., 
with a capital of £15, 000 in £2 shares, to apply 
for and procure or purchase any lands, conces- 
sions, contracts, rights, and privileges, with a 
view to the construction and working of a railway 
or railways, and any subsequent extension 
thereof, in Spain or elsewhere, and to carry on 
the business of conveying ngers and goods 
by land or water, and that of miners, 
workers, and manufacturers o of coal, iron, petro- 
leum, &c., The company is also allowed to raise 
money by the issue of debentures or debenture 
stock to the extent of £150,000. The subscribers 
are:— 


Shares. 
F. &. Cheesewright, 60, Riqunaie, W.C., civil 
— és os Se 
a. i. 28, Martin’s- lane, BE. C., solicitor :. 10 
lo ‘Ee Teistarn- Valentine, 6, Queen ‘anne’ 's-gate, 
8. W., solici 
F. * Passmore, 1, “Queen” Victoria- -street, "K G., 
engineer . oe 10 
A. ry Isardy, 14, Queen-street, E. C., solicitor :. 10 
J. C. Bayley, 1, — Victoria-street, E.C., mer- o 
R. Waddington, 35, King” William. ‘street, ‘BO, 
civil engineer .. ee © se), oe ae 10 


The number of sdhnectern & is not to be lene than 
three, nor more than seven; the first to be 
ig mer g by the subscribers, ” Remuneration to 

be fixed at the general meeting. Solicitors, 
ee vil Hughes, 23, Martin’s-lane, Cannon- 








In our account of the trial trip of the 
steam yacht Mira, the cubic far of the boiler 
should have been given as 1138 cubic feet, instead 
of 1449ft, ives one-horse power for every 
1'25 cubic feet of capacity, 





THE PATENT JOURNAL. 


Condensed from *‘ The Illustrated Oficial Journal of 
Patents,” 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


10th a 1891. 


11,718. Links, W. 8. Ran London. 

11, 719. Saw SHARPENING, T VF brea Oldham. 

11,720. Switcues, J. H. Tucker, 

11,721. CARRIAGE GEARING, J. G. King, Lo ndon 
1,722. Sizinc Macuines, 4 Taylor, T. Dewhurst, J. 

hepherd, and G. Buckland, ancheste —" 

11,728. Rupper Trees for Bicycues, &c., H. Harford, 
Newcastle-on-Tyne. 

11,724. S1z1na Composition, J. E. Boyce, Manchester. 

11)725. Testinc Spina Sprinas, &., J. F. M. and 
G. K. Pollock, Leeds. 

11,726. Buckie, W. P. Thompson.—(R. Brézina, Ger- 
many. 

11,727. Wes Printina Presses, W. P. Thompson.— 
u. L. Stone, United States ) 

11,728. CHANGING SEnsITISED PLaTEs for PHOTOGRAPHIC 
Cameras, W. E. Kerslake and P. W. Johnson, 
ee 

11,729. ops for Door Latcnes, G. Hatton, South- 


port. 

11,730. Fisuinc Rops, W. and J. J. Hardy and C. H. 
Cook, Alnwick. 

3 Pyevumatic Tunes for Cycies, F. W. Knight, 


rming . 
a Apparatus for SHeet Pitino, J. McKissack, 


gow, 

11,783. GLoves, J. G. Nicol and A. L. Thomas, 
Birmingham 

11,734. REGENERATING Gas Burner, W. G. Potter, 
Manchester. 

11,735. WasHER~- MAKING Macuinery, W. Ellison, 

anchester. 

11,7386. Taste Lamp Stoves, F. Wallis, Birmingham. 

11,737. Mecnanism of Looms, R. L. Hattersley and 
8. Jackson, Keighley. 

11,788, CaLico ~—. e: Blain, Manchester. 

11,739. Boxes, G. Gra; 

11,740. Gas, Z. H. Gray, Glaagow, Liverpool. 

11,741. Bur - actin BivuiarRD TaBLe Spirroon, C. 
Candy, Poo! 

11,742. Koorme Tries, J. W. Green, London. 

11748. Trovsens Straps, L. J. Nash and 8. H. Smith, 


mdon. 
ll pond nega FREED DELIVERY APPARATUS, J. R. Hughes, 
mdon. 
11,745. Srezamers, R. W. Barker.—(M. S. C. Hartman, 
United States. 
11,746. TELEGRAPHIC Apparatus, F.V. Houten, London. 
11,747. Posta Wrappers, E. R. Pollen, London. 
- 748. Destroyinc Weeps, M. Vice, London. 
1,749. Tings for Wuee1s, J. B. Alzugaray and J. D. 
“— jumea, London. 
11,750. Exastic Contact Bopigs, J. de B. Torres, J. de 
. Alzugaray, and J. D. de Benjumea, London. 
ll 761. Stocks for Hotpinc Horses, &c., G. Davies, 


on. 

ll, 752, Piaster of Paris Moutps, C. C. Bruff and 
T. J. Bott, London. 

11,7538. Propvctx _— and Heat, T. Lishman, 


— Ponirvixo and Sortine Grain, J. Makovsky, 


ll 705 — Looms, G. and R. Kellermann, 
mdon. 
11,756. Execrrica, Rai.way Sicnatiino, W. Brock 
and W. H. R. Saunders, London. 
11,757. Suspenpinc Kwapsacks, &c., R. T. Adams, 


London. 
11,758. Batt Vatves, A. H. Griffiths and T. Dight- 
id, London. 
11,759. GaLvanisine Sueets, &c., of Iron, T. Jones, 


ndon. 
11,760. Burrer, R. H. Wylde, London. 
11,761. LeaTHeR CLoTH Backstraps, W. Zehnter, 


ermany. 

11,762, Burron Commutator, G. H. Dérken, Germany. 

11,763. Scurcuine Frsrovus Stems, E. Death, London. 

11,764. ARTIFICIAL FugL, A. O. Jones, London. 

11,765. BorrLe Storrers, W. J. B. Lambert, London. 

11,766. Box Irons, F. A. C. Linke, London. 

ll ‘paatny TELEPHONE SwitcHBoarps, J. E. Kingsbury, 

mdon 

11,768. Wixpow Sasues, W. Pattenden and A. Rindes- 
jand, London. 

11,769. Tires, C. D. Gaunt, London. 

11,770. Taos for Laces, A. E. Crawford, London. 

11,771. AppLiances for WatTer-ciosets, E. Kafka, 


mdon. 
—, Recor. Brake for Fietp Guns, E. Breda, 
Lo 


mdon. 
11,778. Guys, E. Breda, London. 
11,774. Caarrine Instruments, W. H. Beck.—(R. 
Friedel and Co., Germany.) 
ll tin meee Drivina MecnanisM, M.C. Legoux, 
ndon. 
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11,776. Brake, G. E. Newton, London. 

11,777. Merat Hanpues for Sap Irons, M. Swain, 
Keighley. 

11,778. OPERATING Hepp es, R. L. Hattersley and 8. 
Jackson, Keighley. 

11,779. THERMOMETERS, H. L. Callendar, London. 

11,780. Swincina, F. Weldon, Reading. 

11,781. Insect Exterminator, 4H. 
Cheltenham. 

11,782. Fotpinc Covers for Venicies, A. B. Kerry, 
London. 


Rushforth, 


11,788. Backina PHotocraruic Puiates, M. A. Weir, 
Kingston-on-Thames. 

11,784. CaRBURETTING Gasgs, J. H. Hilton, Liverpool. 

11,785. VentrLator, W. A. Martin, London. 

— Orrice PostaL Detivery Boxes, J. E. Dowley, 


don, 
11,787. Cus, T. Watters, London. 
11,788. yoo _ W. Z Thompson. —(L. Pibefor- 
Bo orway, 
11,789. — , = or Lirt, &c., E. L. Newsome, 
anchi 
0 Trae Trunks and Boxes, E. Wagner, 


11,791. 4 ~ UNNELS of PORTABLE Borers, E. L. Newsome, 
anchester. 

ll po RECIPROCATING Sream Encaines, W. Brindle, 

ll 798. Own ENTRAL APPLIANCE for WHEELS, H. Langton, 
Lond 

11,794. ‘Hain Brusu, J. L. Hinde, Birmingham 

ll po —— for Warcues, T. A. Garrett and W. 

id 

ll, 790. LLAR, Suirt, &c., FASTENERS, W. R. Starkey, 
Boutham mpton. 

11,797. Spokes for Vevocirepes, J. W. Hancock, sen., 
Leices 

11,798. WHEELS, &c., F. Westwood and W. H. Butler, 
Birmingham. 

11,799. Puriryinc Pararrin Wax, N. M. Henderson, 
Glasgow. 

11,800. "SCREWS and Rivets for Saws, J. G. Crowther, 
Sheffield. 

11,801. CoverInas for Conpuctors, &c., R. D. Haines, 
London. 

11,802. Sprinc Cusnion Ris, J. M. JonesandG. France, 
London. 

ug. Bus, Bune, &c., C. H. Ancill and H. Brookes, 


ng! 
11,804. MecwanicaL Liquor TeLerHone, H. P. Ade, 


11,805. SiaNaLine in Foes, H. Fildes and P. Higgin- 


mm, Chester. 
ll poet Biocks or Massgs of Cork, &c., CO. Griinsweig, 
mdon, 





11,807. Cotiar Strup, E. F. Piears, London. 

11,808. Socks for Boots, F. Schutze, London. 

ll, 309, Ree.s, W. W. Horn, J. Meltvried. and 8. H. 
Chisholm, United States.) 

11,810. Cuegse Cutter, E. Colebourne, Stoke-on-Trent. 

1,811, Wasnina Reruse Coat, W. H. H. Hartland, 


eld. 

11 812. Come, &c., Doors and Gates, R. H. Dawe, 

Bheffield. 

11,813. APPARATUS for TestINac Yarn, W. H. Brown, 
Londo 


m. 
11,814, OpeRatinc Locomotive Lamps, A. V. Linley, 


ng: 
11,815. Game, W. H. Jago, Plymouth. 
11,816. Se.r-actinc MuLes, A. Durrans, Halifax. 
ll, ‘817. M ManvuracturE of Gotr Batis, R. Starke, 


11,818. , BvacksBoarps in Frames, R. Whit- 
ker, Lancashire. 
11,819. CuanneLiinc Soxes of Boots and Sxozs, J. T. 
Rush, London. 
ll, pe ane and Toot Hoxrpers, J. J. Miller, 


11, S21, fees Fasteners, T. A. Shaw, London. 

ll, '822. Hooxs for Stair Rops, W. Eatwell, London. 

ll, 1828, SLATE PENcIL SHARPENER, A. and L. Myers, 
Birmingham. 

11,824. Steam Enaines, J. 8. Wood, North Shields, 

ll, '825. RAIsinc SUNKEN VESSELS, Cc. J. and A. H 
Childs, London. 

11,826. Necktie Ho.pers, E, Edwards.—(G. Ellinger, 
Germany. 4] 

Hl, Spon Coinaue Smoke in Pipes, A. Schondorfer, 


mn: 
11,828. Toor Openinos, J. M. Porter and A. Dougill, 
Leeds, 


11,829. ATTACHMENT to Tramway Encines, T. F. 
xton, Batley. 
11,830. METAL SLEEPERS and Fastrenines, C. G. 
a’ Adhemar, London. 
ll, == Manvracture of 811k Tareaps, F. Lehner, 
11, S02. Burren and Courtine Apparatus, F. A. Gain, 


11,833. PHARMACEUTICAL Compounps, B. Wilcox.— 
(Farbenfabriken vormals Friedrich Bayer and Co., 


Germany.) 
11,834. oor Strays for Locomotive Borers, 8. Fox, 


mdon. 
11,835. Burrer Cases for Rotiine Stock, 8. Fox, 
mdon, 
11,836. Toots for FLanocinc Pires, 8. Fox, London. 
11,837. Drawinc Boarps, 8. Kovacs, London. 
11,888. CryprocraPHic InsTRUMENTs, R. Harte, 


ndon. 

11,839. Permanent Way, A. Kellett, London. 

11,840. Merauuic Packine, C. McLaren, London. 

11,841. LaBeLLinc Breap and Cake, P. Pfieiderer, 
London. 

11,842. Pipes or Tuses, F. J. Candy, London. 

11,848. Money Ti118, E. E. A. Layes, London. 

_, ANAZSTHETIC and Hypnotic, J. F. von Mering, 

mdon, 
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11,845. Prope.ters, G. Chapman, J. M. Finlayson, and 
J. H. ion, G OW. 
11,846. Expanpine Spinnine Bart, A. Kelly, Birming- 


11,847. Dygrse Textite Fasrics, &c., J. Frost and E. 
Cuno-Kayser, Huddersfield. 

11,848 Hypro-carBon O1L Burners, 8. and F. E. 
Townsend, London. 

11,849. Propucine FROSTED Surraces, R. A. Graefing- 
hoff. —(F. Weyland, Germany. 

11,850. Scurriine Hog, J. m, Dublin. 

11,851. IMPERISHABLE IcGniTeR, 8S. N. Wellington, 
Norfolk 

11,852. CLampine Toor, C. G. Cunningham, Newcastle- 
on-Tyne. 

ll, gg Devices, R. G. Hall and A. Crane, 


— —_— Taps, W. Eastwood and H. Hyde, Man- 

chester. 

11,855. Corsets, B. H. Crawshaw, Manchester. 

11,856. Bune Tap for Beer Barrers, &c., T. Keddie, 
Edinburgh. 

11,857. AuToMATIC FzEDING APPARATUS, J. Loversidge 
and C. E. Holden, O1 

11,858. Breech Mecuanism for Guns, J. B. G. Canet, 
London. 

11,859. Fan, F. Novak, London. 

11,860. Licut Lenper, D. W. Owen, London. 

11,861. Srartinc Gas Encines, F. W. Lanchester, 
Birmin gham. 

11,862. Warts for Roap Carriaczs, E. H. Seddon, 
Manches 

11,863. tones the Bosses of WHEELS, J. Horton, 
London. 

11,864. CrrcuLaR Knittinc Macuines, O. Tabberer, 
M. Lorrimer, and A. Orton, Birmingham. 

11,865. Manuracture of CarpicaN Jackets, 0. 
—— M. Lorrimer, and W. R. Clarke, Bir- 
ming’ 

11,866. Proprettinc Apparatus for Vessets, T. F. 

mdon. 

a Toots for JEWELLERS’ Usz, E. N. Parker, 

ni 


on. 

11,868, Giass Furnaces, W. Walker, London. 

11,869. Cycixs, W. Smith, yer 

ll, 870, Ripine Sappves, 8. H. Smith and L. J. Nash, 
London. 

11,871. Automatic DeLivery of Paper, H. Y. Dickin- 
son and 8. L. Macnaghton, London. 

11,872. ATTACHMENT to WHEELS of VEHICLES, A. J. 
Adkins, London. 

ag REvoLUBLE Book Supports, C. H. Burdick, 

ondon. 

11,874. ManuracturE of Sugar, R. Harvey, Glasgow. 

1 875. MiLkinc Macurngs, J. Nielsen, London. 

ll, '876. Hoop Game, O. M. Drechsler, London. 

ll, si7. Boric and Turnine Pives, R. J. Whalley and 
F. W. ley, London. 

se Suirts, &c., G. H. Drewry and R. Edwards, 


11,879. “Grvma Motion to Macuinery, C. J. Eyre, 


ndon. 

11,880. Corsets, A. Rosenthal, London. 

11,881. Om Lamps, J. Fyfe and W. McCutchon, 
London. 

11,882. Sprynine Sprnpes, E. Bahr nang London, 

11,883. Fastener, J. Lloyd, London. 

ll, 884. HoLpinc the Hanptes of Kyiv Es, A. H. Storey, 


London 
11,885. Font Biock and Frire.icuter, J. Bartlett, 
London. 
ll, ys Arc Lamps, A. Cance and Société Anonyme 
and d’Eclairages Electriques(Lampes 
Totelgaee ce), London. 
ll = Rotary Prorevtinc Apparatus, L. Gayon, 


11,888, whee for Arracuinc to Suarts, J. J. Schol- 
field, London. 

11,889. TREATING Lyr, O. C. Hagemann.(BZ. K. 
Mitting, United States.) 

11,890. XTINGUISHING Fires on Suips, C. A. P. 
Butler, London. 

11,891. Switce Devices, W. P. Thompson.—{J. Dietz, 


Germany.) 

11,892. Harr Tonic, M. McGillvray, London. 

11,893. Russer Tires for VeLocirepes, P. H. Bracher, 
jun., Liverpool. 

ll, re Fire-bars for Borer Furnaces, A. Murray, 

vel 

11,895. FASTENING Covers upon Sorr Meta TUBES, 
2 Paul, London. 

ll, ;806. Sorronrs for Aviarigs, &c., R. J. P. Cottancin, 


11,897. Extincuisuinc Canpies, O. Alius and R. 
Fiebig, London. 

11,898. {ORSESHOES, O. Alius and R. Fiebig, London. 

11,899. ROLLER SKATES or Suozs, O. Alius and R. 
ebig, London. 








11,900. Pooroorapaic Sautrers, G. Messager, London. 
11,901. TicuTentnc Device for Trovsers, &c., H. 
Btuddy, London. 
11,902. Veeunateen of Distances, A. J. Boult.—(C. 
Erle, Austria.) 


14th July, 1891. 
11 908. Manuracrure of Buttons, &c., 8. Hill, Bir- 


ming) . 
a Sree. or Iron Barsep Fencina, H. E. Scott, 


11,905. Screw Prore.iers, R. McGlasson, London. 
11,906. Winpow Sasues, J. B. Cohen, Manchester. 
11,907. Game, W. J. J. Gyngell, Scarborough. 

11,908. Wickets, H. D. Booth, London. 

11,909. Heex Burnisoinc Macuines, A. B. Fowler, 


"a 
11,910. TaBLe Furniturz, F. Harrap and A. 8. Walker, 


Ss. 

11,911. Parts of VeLocirepEs, F. Westwood, Bir- 
mingham. 

11,912. Lusrication of Bearinc Surraces for SHAFTS, 
H. K. Austin, Birmingham. 

11,913. Spmvwine Fiax, C. C. Connor, Glasgow. 

11,914. Copyine Press, J. McLaren, Glasgow. 

11,915. PHoto Har-Tone RuBBER Stamp, E. J. Browne, 
Liverpoo 

11,916. Fryine Enoine, J. K. Smythies, Colchester. 

11,917. Grams Scourmsc Mitt, L. Bartholomew. 


ow. 
11,918. Hee~ Burnisninc Macaines, W. H. Dorman, 
Stafford. 


11,919. Tzx-Pizces, J. Gelder, Lancashire 

11,920. Copyixnc SaeeTs and Forms, W. Tilley, jun., 
Brighton. 

11,921. Larue Toor, E. A. Warburton, London. 

11,922. TiLz for Roorinc Purposes, R. Garsides and 
A. Brummitt, London. 

11,923. Manuracture of Emery Wueets, R. Lake, 


London. 
11,924. Tune Expanpers, J. E. Hogarth.—(J. N. 
Murray, United States.) 
M. Slattery, 


11,925. DouBLE-cHAMBER RECOILLEsS Gun, 
Dublin. 
11,926. Torsion Testrsc Macuines, R. M. Deeley, 
erby. 
11,927. VenTiLaTeD Cover for Pots, &c., J. H. Webb, 
Walsall. 


11,928. Wave Motors, R. B. Davy, London. 

11,929. REVERSING PATTERN Carp, 8. Walker and G. 
Leek, Lancashire. 

11,930. Se.r-actinc Foitpinc Carriace Sters, W. 
Thomas and W. B. Tickle, London. 

11,931. HanpLe Bars for Bicycies, W. Allen and F. 

. Summerfield, London. 

11,982. Sarery Letrer-Box, B. H. Fitton, Flanshaw, 
near Wakefield. 

11,933. ALarms for Cycuists, R. E. King, London. 

11,934. Jacquarp Macutngs, F. C. Eidmann, London. 

11,935. Bur_pines, E. Robbins, London. 

11,935. BLzacnine Woop, F. Hurter, London. 

11,937. WasHinc and CLEansinc Woot, W. H. Bailey, 
Keighley. 

11, agua Tires and Rims, J. W. Smallman, 


11,989. Opgratinc Percussion Borinc APPARATUS, 
0. mtz, London. 

11,940. Boots, &c., M. L. Lion, London. 

11,941. BRACEs, Ww. Rothschild, London. 

11,942. ApvertTisinc of Goops, A. J. Boult.—(The 
Saulson Designing Company, United States.) 

11,948. CLariryinc, W. P. Thompson.(@. Raeithel 
and J. Rosenthal, Germany.) 

11,944. Lamp, A. H. Damkoehler, Liverpool. 

11,945. Arracninc Braces, E. Evans and J. Davis, 
Liverpool. 

11,946. Rartway Sionaxs, W. Grimes and J. Higgins, 


mdon. 

11,947. Wrencu, W. King, Manchester. 

11,948. Meprums for ApverTisinc, T. J. Masters, 
Liverpool. 

11,949. Lastinc Macuines, W. P. Thompson.—(The 
Rochester Lasting Machine Company, United States.) 
11,950. Wixcues, W. P. Thompson.—(F. Ulirich and I. 

Vogel, Austria.) 
11,951. Brakes, C. A. Schallehn, London. 
11,952. VeELocipepes, A. J. Boult. — (J. Lajoaz, 


France.) 

11,953. Lock for CHAIN-GEARED CycLes, W. Dixon, 
London. 

11,954. Fasteners for Bracetets, C. Kleyer and E. 
Rock, London. 

11,955. Macuine Bettine, M. Howard, London. 

11,956. Jomstinc the Enps of Pires, D. Colville, 
Glasgow. 

11,957. Spermine, W. Majert, London. 

11,958. SuppLyrsc MEASURED QuanTiTiIEs of LiquiD, 
L. Albert, London. 

11,959. Grinpinc Metat Rais, H. H. Lake.—(E£. A. 
Jones, United States.) 

11,960. Maxine Matar Batis, H. H. Lake.—(E. A. 
Jones, United States.) 

11,961. Puriryinc, &c., Freep-waTer, W. Webster, 


ndon. 

11,962. Bopsrn-HoLpeRs, T. J. Murdock and J. T. 
Ashworth, London. 

11,963. Gum, A. R. Bernhard and W. E. Youle, 
London. 

11,964. AccumuLaTors, H. E Newton.—(C. €. Worth- 
ington, United States.) 

11,965. PreciriraTeD PuHosrHates, P. de Wilde, 
London. 

11,966. Station InpicaTors, O. Imray.(F. Mandle- 
baum, United States. 

11,967. Door Kwoss, C. F. Jackson, London. 

11,968. Stackine or Removine Timber, H. K. and C. 

me, London. 
11,969. DispLtayrnc Successiv—E ADVERTISEMENTS, E. 
asseraux, London. 
11,970. Stipe Vatves, J. T. A. Mallet, London. 
ll, "971. CARDBOARD and PAPER Tickets, D. Samuels, 


Lon on. 

11,972. CLosep Goops Detivery, A. H. Hayes and J. 
E. Hayes, London. 

11,973. HousEHOLD RemMinvDER, H. Sternberg, London. 


15th July, 1891. 
11,974. Pipes, Cigak Hoipers, &c., A. W. Arnold, 
Lo 


mdon. 

11,975. Curren for Noxious Puants, J. Hadlow, 
London. 

11,976. CaLenpars, G. Thompson, Edinburgh. 

ll, ‘977. VENTING CLOSED VESSELS, L. Craven, King’s 


Lynn. 
11,978. Evotution of Distnrectants, A. R. Upward, 


London. 

11,979. CompresseD Bricks, H. Stephenson and J. H. 
Heap, Accrington. 

11,980. WinpMILL Saris with BALL ATTACHED, J. Skeet, 
pswic 

11,981. Sars’ Masts, J. H. Bell and W. Rockcliffe, 

Newcastle-on-Tyne, 

11,982. Matcu, Cicar, &c., Cases, E. B. Payne, Bir- 

ming’ ham. 


ll "983. Drivinc Vetocipepes, &c., T. L. Poidevin, 
Guerns sey 

11,984. Deron to Fix with Sewine, J. Caudwell, 
Boulogne-sur- -Mer. 

11,985. Drivine Gear for VeLocipepes, H. W. Barton, 
London. 

11,986. SusPeNDING CurRTaINs, &., J. H. Northcott, 


mdon. 

11,987. Sprines for Rartway Carruiaces, E. C. Ibbot- 
son, Sheffield. 

11,988. Tire for Cycies, T. Hartley and W. J. 
McLaughlin, Liverpool. 

11, — —— Textite, &c., Fasrics, H. Lord, 


Bra 
nese alll for Veuicies, E. de la Pole and J. H. 
Boll, Yeovi 





eovil. 
11,991. MaNuFAcTURE of SADDLERY BrusHes, G. Hobbs, 
Birming’ 
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11,992. Reevs for Sewine Corron, W. F. 
Weymouth. 

11,993. PerroLeum Lamps, E Haeckel, London. 

11,994. Securine Exastic Tires to Wuee.s, 8. H. 
Stubbs, Manchester. 

ee for Topacco Pires, W. J. Dodgson, 


Norman, 


11,996. Courtine for RoLLers used in Srinnino, J. 
Brittain, Stockport. 
11,997. _HorsesHoxs, J. Rennie and D. Christie, 


11,998. Lamps, P. Robertson, London. 

11,999. Ciariryine Liquips, C. H., F. L, and R. L. 
Roeckner, London. 

12,000. Drawixe Besr, &c , from Barrets, J. Mills, 
Sheffield. 

12,001. Nore-paper and EnveLope ComsBinep, A. J, 
Rodgers, Sheffield. 

12,002. Wueets for Bicycies, T. G. Jelly and W. T. 
Fisher, Birmingham. 

12,003. CorstRUcTION of Tents, M. A. and E. M. 
Barnby, London. 

12,004. MickRopHone TRANSMITTER, R. Whitehead and 
A. Doxey, Sheffield. 

12,005. CABLE Rartways, J. W. Smith, Glasgow. 

12,006. Sapp.e for Crcugs, 8. Snell, Acocks- “green, near 
Birmingham. 

12.007. Prepartnc Woot for Compinc, W. Terry and 
W. Batty, Dudley Hill, near Bradford. 

12,008. PNEUMATIC TIRE for BICYCLES, &c., R. E. 
Nicholson, Halifax. 

12,009. Prevention of Preumatic Tikes Burstine, 
W. Moulder, A. Parker, and J. Ward, Coventry. 

12,010. Reservoir Brier Root Pipgs, E. Ropp, 
London. 

12,011. Doors for Earta C.osets, &c., G. Dixon, 

allsend. 

12,012. Drivinc Gear for Bicycies, A. Dey, Pollock- 
shields. 

12,013. Cyrcies, H. M. Marsden, Sharrow. 

12 014. TeLepHonic Transmitrers, A. T. Collier, A. 
Marr, and W. F. Bottomley, Manchester. 

12,015. ExtTincuisHinc PetroLeum Lamps, G. Morgan, 
Exeter. 

12,016. Propucine Cuina Fioweks, C. Huelser.— 
(0. Balthasar, Germany.) 


12,017. Disusrectinc Apparatus, F. Kasperowski, 
London. 
12,018. Evectricat Sreerrc Gear, E. Wilson, Kent. 


12,019. CarBons for ELEecrRic Lamps, W. L. Wise — 
(The Rheinische Fabrik for Elektrische Bogenlichtkohle 
W. Griidelbach, Germany.) 

12,020. Stoprerinc Bortues, F. Schmidt, London. 

12,021. Sweet Mov op, 8. E. Ball, London. 

12,022. Mountine Pictures on Giass, R. H. Talcott, 


naon. 

12,023. CLosinc the Evexrips after Dears, J. M. Spear, 
ndon. 

— Pomps, &c., A. J. Hopkins and W. H. Leigh, 


mdon. 

12,025. Treatine Sewace, W. H. Munns.—(A. Black, 
United States.) 

12,026. Car Courtine, M. H. Munns.—(J. M. Igoe and 
E. D. Whipple, United States.) 

12,027. Teacninec the Grocrapxry of Towns, A. Collier, 


mdaon. 
12,028. LinoLzum and Fioorciors, &c., T. Mitchell, 


mdaon. 
12,029. Hot Stamp for Live Sussects, J. 8. Fitzmaurice, 
London. 
12,030. Percussion Borinc Apparatus, 0. Lentz, 
London. 
12,031. Pyeumatic Trres for Cycies, W. Laxon and E. 
Venn, London. 
12,032. Dirrcsinc Opours, F. Hughes.—(J. A. Gibbons, 
Canada.) 
12,033. New Disrnrectant, A. J. Eli.—(F. Chavanon, 
France.) 
12,034. Packinc Umpretta Hanpies, L. Elstein, 
mdon. 
12,035. Caars ADJUSTMENT MecuanismM, W. J. Skelton, 


London. 
12,036. Batrerigs, 8. W. Maquay, London. 


12,037. Bansogs, F. Myers, London. 

12,038. Fotpinc Box with Grass Tor, J. Walker, 
London. 

12,039. RENDERING PETROLEUM Non-ExpLosive, S&S. 


Kirsch, London. 
12,040. VotrmeTers, A. H. Dykes and W. B. Hird, 
mdon 


12,041. Copyinc Presses, E. Edwards.{H. Vorst, 
Germany.) 

12,042. Tires for Cycies and other Veutcies, J. H. 
Wilson, Glasgow. 

12,043. Wire Fencine, J. Richmond, Glasgow. 

12,044. Brake and Loap Distrisuror, B. Welch, 


London. 
12,045. Brakes for Cycies, R. Woodall, London. 
12,046. ELectric Motors, J. Sahulka, London. 

12,047. Coverinos for Ports, J. Anderson.—(EZ. Blamey, 

United States.) 

12,048. Fasrentncs for Broocues, G. A. Cartwright 
and F. D. Storey, London. 
12,049. Pipes for SaniTaRY APpPLiances, W. Deeming, 

Manchester. 

12,050. ReversisLte Winpow SasHes, A. 


Culpin, 
London. 


12,051. Drivinc Rope or Bettinc, &c., J. Lechat, 
London. 
12,052. Tires for Woopen Wuee xs, &c., J. Mesnil, 


mdon. 


12,053. Meas rnc Temperatures, &c., L. Damaze, 
London. 

12,054. Cop Syrups, H. Klein and G. Dethan, 
Loi 


ndon. 

12,055. Hoox, F. Tew, London. 

12,056. Stream Borers and Heaters, W. B. Espeut, 
London. 

12,057. PREessURE-REGULATING VALVES, A. L. H. Knoop, 
Lendon. 

12,058. DerecatTinc SaAccHARINE JuIcEs, R. F. Cordero, 


mdon. 

12,059. Looms, W. W. Horn.—{J. Ellis and J. Spence, 
United States.) 

12,060. Rore Traction for Tramways, W. Pilkington, 
London. 

16th July, 1891. 

12,061. Lamps, J. Kaye, Bradford. 

12,062. Avromatic Muzz.es for Does, &c., C. Mohr, 
Birmingham. 

12,063. Box, F. Kearsley. Manchester. 

12,064. Tarcets, A. T. M. Johnson and J. B. Hum- 
phreys, London. 

12,065. CrrcuLar Furnace F.ves, G. B, Richards and 
T. Thackeray, Barrow in-Furness. 

12,066. Encrves, J. A- McNaughton, Manchester. 

12,067. ARTICLE of WEARING APPAREL, J. White and 

. H. Farmer, London. 

12,068. VeLocipepes, H. Drake and 8S. Ermpsall, 
Accrington. 

12,069. Ececrrope Pirate for Evectric CoLiLectors, 
H. D. Fitzpatrick.—{K. F. Schiller and R. H. Jakr, 


Germany ) 

12,070. Reciprocatinc the AncHor of an ELECTRIC 
Apparatus, H. D. Fitzpatrick. —(K. F. Schiller and 
R. H. Jahr, Germany.) 

12,071. Corsets, A. M. Hatchman, London. 

12,072. Lire Rarrs, C. Henderson, Glasgow. 

12,073. RerriceratTinc CuamBers, J. McCaney and H. 
‘A. Kerr, Bristol. 

12,074. Gamer, A. Halcombe, London. 

12, ,075. Monry-boxes, F. Wallis, Birmingham. 

12,076. Composition, A. 8. Plews -(G. Brocklehurst, 
Barbados 

12,077. Cottectine Hops, F. H. Fortescue, London. 

12,078. Crcies, R Watt, London. 

12,079. Wasuivc Macuines, J. W. Manlove, London. 

12,080. Communicatinc Rotary Motion, R. Tootall 
and R. J. Whalley, Halifax. 

12,081. Toys, J. Hall, Sheffield. 

se Mor Buckets and Mops, 8. 8. Hazeland, Corn- 
wi 





12,083. Buiocks for Pavine, J. Hart-Davies. —(J. 
McDonnell, Ceylon.) 

12,084. Screw Socket Boot Protectors, R. R. Maddi- 
son and A. Oglesby, Barnsley. 

12,085. OPERATING FLY Presses, A. oo 1 

12,086. VENTILATOR, C. M. Farrand, 

12,087. amend Action for Gessmn, 3. J. Binns, 


Lon 
12 —. Hap Rouer and Sowine Macuaine, G. Cotton, 


ndon. 
12,089. VaLvE gg for Rorary Enornes, A. F, G. 
Brown, 
12,090. Spreninc , J. L. Brown, Glasgow. 
12,091. VeLociprepss, T., F., and E. Warwick, London. 
12,092. CREAM GENERATORS, T. G. A. Hansen and W. 
W. Clark, London. 
12,093. Beartnos for Putters, H. Holcroft and A. H. 
ould, London. 
12,094. Carin Paptocks, H. and F. H. Harrison, 


London. 
12,095. Aprptyinc LaBets to Borrues, &c., A. Wright, 
Londo 


mn. 
12,096. Cytinpricat Ruuers, J. J. Bisgood, London. 
12,097. Bicycte Hanpie, 8. Wood, Kent. 
12 098. Bicycte Hanp gs, G. W. Grote, Cardiff. 
12,099. Evecrric Motors, S. W. Maquay, London. 
12,100. Rorary Steam Enoine, J. P. Cot London. 
12,101. Smita’s Sare Distance Finper, J. Smith, 


ndon. 
12,102. Ciostnc Doors, F. J. Treacher and T. J. Lin- 
skill, London. 
—, AtracHMEnT for Swine Guasszs, F. Roemmer, 
mdon. 
12 104. Preparation of Zinc Piates, F. de Brandt, 
London. 
12,105. Horse Sxor, J. Jackson and W. B. Booth, 


nadon 
12,106. Ececrric Lamps and Licatine, F. V. Maquaire, 
London. 
12,107. Ececrric Licut and other Fitrines, W. E. 
London. 
12,108. Hyprautic Motors, G. R. Bodmer, London. 
12,109. MouNTING ADVERTISEMENT Sueets, J. Phillips 
and F. Hornby, London. 
12,110. TREATING TiN Cans, J. G. Horsey and T. Bell, 
ndon. 
12,111. RerriGeRaTinc Mepium, W. McLaren and P. 
Holmes, London. 
12,112. Apsustinc Sasues, T. Whetter and M. Seale, 
Liverpool. 
ee Se Letrers and Ficures, H. Thiimler, 
ndon. 
12,114. PuHotocrapHic Apparatus, N. Browne.—(A. 
Hiittig, Germany.) 
12,115. Pumps for PerrotevM and Oi, F. A. Viehweg, 


i. Dow, 


ndon. 
12,116. Distntecratinc Ores, H. H. Lake.—(J. C. 
Pennie, United States.) 
12,117. Mrrers, Hartmann and W. Braun, 


12,118. TeacnInc Quickness in Ssoorine, R. Morris, 
London. 


12,119. Viotrns, H. Gltier, London. 
12,120. Lirrs and other ELevatine Apparatus, P. G. 
Backman, London. 


17th July, 1891. 


12,121. Fixing Kyopss to Srinpies, G. G. Potter, 

London. 

12,122. Vatves, G. Spencer, M+nchester. 

12,123. PENHOLDER, H. Walburn, Manchester. 

12,124. Liquorn Ratsinc Apparatus, R. Anderson, 
Manchester. 

12,125. Fsep Recutator, R. Todd, Manchester 

12,126. DeveLorinc Motive Power, H. Sidebottom, 
Manchester. 

12,127. Maxine Botrer, H. D. 
and Sinn, Germany ) 

12,128. Borries for AERATED Liquips, J. H. Wolff, 
Southampton. 

.—— Enea Deck Water Cars, J. F. 


Fitzpatrick.—(Vetter 


Butz, 


Lond 

12,130. "Bees for Boots, C. Bollé.—({B. Kiisemodel, 
Germany. 

12,131. Taps for Steam and Liqups, E. Frost, Sheffield. 

12,132. Apvertisine, J. J. Harrison and W. Hooker, 
London. 

12,133. Contacts of Incanpgescent Lamps, R. J. Bott, 


mdon. 
12,134. Fotpinc Mat for TaBiez or Suer, E. M. Walter, 


ry. 
12,135. Purse Protector, L. Hatschek, London. 
12,136. Retrer and Cure of Ragumarics, W. Gillespie, 


Notti m. 

12,137. Rerirtinc Vatves and Cocks, C. F. Hall, 
London. 

12,138. ANTISEPTIC FLoweR-pot Brock, H. Horsey, 
Bournemouth. 

12,139. Prorectinc Tires, A. and H. Normanton, 


Manchester. 

12,140. Beit Surrter, J. Forest and H. Poret, London. 

12,141. Batrine Gioves, &c., J. Vickers, London. 

12,142. InpicaTinc the Temperature of Ovens, T. 
Leech, Birmingham. 

12,143. Storinc Power, A. P. 8. Macquisten, Glasgow. 

. Heatine Rivets, &c , T. Short, Greenock. 
Pappie or WHEEL F oat, T. Short, Greenock. 

5. INvaLID Bep Taste, D. A. Crofton, Cornwall. 

7. SypHon Cistern, J. Morley, Birmingham. 

. Scissors, &c., H. Parker, irmingham. 

12,149. Wueexs for VEHICLES, T. James, Staffordshire. 

12,150. Exvecrromotror for Ciockwork MacHINERY, 
W. R. May, London. 

12,151. CanceLtiine Tickets, H. H. Lake.—(0. Friscl- 
knecht, Switzerland.) 

12,152. Preumatic Tires, G. W. Rowe, Manchester. 

12,153. Sprinc Wee. for Cycies, J. Mackenzie and 

- Minto, Yarm-on-Tees. 

12, 154. Hort-Biast Vatves, J. Lewis, Cardiff. 

12,155. Cxosinc Doors, C. Scriven, London. 

12,156 Smevtino, N. Lébédeff, London. 

12,157. Swive SHaxk Burron or Srup, J. Walker, 

enny. 

12,158. Door Knoss, W. Harpur, Dublin. 

12,159. Cusnions for Brttiarp TaBves, F. C. Lynde, 
Manchester. 

12,160. Hypravutic Apparatus for Raisinc Water, G. 
Jevon, Birmingham. 

12,161. Water or Liquip Distrisctor, A. Waddell, 


Ifast. 
12,162. Jornts for Cast Iron Pirgs, J. Jeffreys, 
ndon. 
12,163. Rapiators for Heatinc by Hot Water or 
SreaM, J. Jeffreys, London. 
12,164. Stamp and Lape MoistTener, H. C. Vinicomb, 
London. 
12,165. ConveRTER for Iron and Steet, J. Wilmotte, 
London. 
12,166. Meat Sattinc Macuine, C. Baker, London. 
12,167. Boots and Sxoes, R. Bruzon, London. 
12,168. Soap, 8. F. Browne and C. 8. Browne, London 
12,169. Sarery AtracHMENT for Car Trucks, R. J. 


, London. 
12,170. STEAM poume, J. Gamgee, London. 
12,171. Bakine Ovens, J. and Kk. Williams, London. 


12,172. Loom Tempies, 8. Cook and J. Chambers, 
London. 

12,173. Se_¥-inkisc Hanp Stamps, E. C. Ryer, 
London. 


12,174. Prerarinc So.utions for ExTincvuIsHINe Fire, 
C. Gautsch, London. 

12,175. Tires, W. H. Cresswell, London. 

12,176. Picrure Frames, C. T. "ab bott, London. 

12,177. Cravats, E R. Porter, London. 

12,178. Vatves, J. G. Ingram, London. 

12,179. ag pone for the Leos a: Animas, J. G. 


ngram, 
12,180. Scumwuns’ Cans-noon Cans, T. Brown, London. 
12, 181. Ririe Bouts, R. Morris, London. 
2,182. FLoor Coverines, F. A Oetzmann, London. 
iz” 183. ADVERTISING, C. Merrien, London. 
12,184. Mera. RooFino, J. M. Killick and G. Long- 
hurst, London. 





12,185. Screens, H. H. Leigh.—(Schiichtermann and 
Kremer, aan 

12,186. SCREENS, H,. Leigh.—(Schiichtermann and 
Kremer, Germany. 

12,187. Wacon Tiprers, H. H. Leigh.—(Schiichtermann 
and Kremer, German 

12,188 INCANDESCENT r Bizzcraic Lamps, R. H. Barrett, 
London. 

12,189. Let-orr Mecuanism, A. J. Boult.—(J. &£. 
Bertrand and M. Bray, United States.) 

12,190. Biypines, M. M. Beeman, Liverpool. 

I Treatino Waste Propucts, E. Barker, Liver- 


pool. 

12,192. Rippep Fasrics, G. Padmore, jun., London. 

12, -_, ComBINED Matousox, &c., Cass, T. E. Appleton, 
ndon. 

12,194. - eestaten aad Licuatine Lamps, G. E, Brown, 


mn 

12,125. _— Up Carriace Doors, E. Garnett, 
London. 

12,196. Game, F. E. V. Taylor, London. 

12°197. DisPLayinGc ADVERTISEMENTS, H. H. Lake.— 
(P. Ortega, France.) 

12,198. CuLtivators, J. A. Everitt, London. 

12,199. Cartripers, U. Marga, London. 

12,200. Rerropucinc Pictures, &c., L. Bertling, 


London. 
12,201. Pittars, J. M. Larimer, London. 
18th July, 1891. 


12,202. Saarrs to Turust Buiocks, &c., H. Lamb, 
London. 

12,203. RecuLatinc the Water in the Cy.inpers of 
AeRATED WaTER Macuines, B. Shaw, Huddersfield. 

12,204. Corp Fasteners for BLinp Corps, J. Robert- 
shaw, Manchester. 

12,205. RecuLatiNG TEMPERATURE in Worksuops, T. 
Kenyon and E, Blackledge, Halifax. 

—— Screen for Hay Exevators, F. Wells, 

mdon. 

12,207. Go_r CLuss, A. Morison, Glasgow. 

12/208. Puzzes, H. Y. Dickinson and A. G. Macculloch, 
London. 

12,209. Fancy Tyre for ApvertisinG, H. Y. Dickinson 
and A. G. Macculloch, London. 

12,210. Marine and other Sream Enornegs, H. Turner, 
Liverpool. 

12,211. Propuctnc Piamy Setvepces in TWwiLLep 
Fa prics, E. Johnson, H. Ridehalgh, and F. Thomas, 
London. 

12,212. SWELLS used in SHUTTLE-BOx gs, T. Blezard and 
W. Nelson, London. 

12,213. Srup or Dress Butron, N. H. Patuck, Man- 
chester. 

12,214. Securine the Suarts of Carriages, P. B. Press 


OreratTinc the Cut-orr Vatves in Sream 
Enornes, T., R., and W. Lees, jun., ae perpen 

12,216. RerriGeRaTiING Macuines, G. McLeod and 
Doctor, Glasgow. 

12, _ ae Bor_er and other Furnaces, A. McInnes, 


12,3 218, Deneve Cameras, N. Browne.—(F. A. 
Fichtner, Germany.) 

12,219. Composition for Piasterinc Was, W. J. 
Reagan and R. R. Longley, Glasgow. 

12,220. Reservoir Pens, W. Higgs, London. 

12,221. Leno Weavina, W. J. Riley, Manchester. 

12,222. Harr and other Brusnzs, J. L. Hinde, 
mingham, 

12,223, Brusues, J. L. Hinde, Birmingham. 


Bir- 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


449,003. Meter ror ALTERNATING Exectric Cur- 
RENTS, 0. B. Shallenberger, Rochester.— Filed March 
13th, 1890. 

Claim.—{1) The combination, with an alternating 
current electric meter having an electric motor for 
actuating it, of an arresting device for normally 
preventing the mere of the electric motor, and a 
releasing device for operating said arresting device and 
brought into action by the currents traversing the 
motor when they exceed a pre-determined value. (2) 
The combination, with an electric meter having an 
actuating electric motor with a rotating armature, of 
an arresting device for preventing the tendency of the 
armature to rotate under the influence of currents of 
less than a given value, and a releasing device for said 
arresting device brought into action by the currents 
exceeding such value, (3) The combination, with an 
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electric meter having an actuatin electitic motor 
with a rotating armature, of a a ‘or —— the 
rotation of the armature, under th of cur- 


face thereof, and an angled weighted lever provided 
with a slotted cam, substantially as specified. 


449,315. Hyprocarson Burner, B. H. Elwood, For 
Pla in, N.Y. —Filed August 8th, 1889. 
Claim.—In a hydrocarbon burner, the combination, 
—- a casing having an air inlet pipe, of a burner 
— comprising a tube secured at one end to ae 
casing and ga seg its other end a bell-sha) 
mouth, an oil pipe passing through the inner en 


(493515) 
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said casing into the said burner tube, and a flaring 
grooved spool ae head located at the extremity of the 
oil pipe, supported thereby, and extending along the 

said bu burner tube to the inner end of the bell-shaped 
mouth, and receiving oil from said oil pipe, substan- 
tially as shown and described. 


449,350. Means ror Trvinc Locomotive WHEELS, 
¥. Elder, Peoria, 1U.—Filed February 14th, 1890, 

Claim. —(i1) In combination with a locomotive 
engine, means for sustaining the same with its driving 
wheels clear of the track and free to be turned by the 
usual piston connections, a rotary grinder with a 
driving pulley, means for securing the same in posi- 
tion to actuate one of the locomotive alatitied wheels, 








and connections for imparting motion from the loco- 
motive to the pulley of the der. (2) The base plate 
provided with clips, in com tion with the sliding 
plate and its adjusting device, the — pulley, its 
shaft and grooved pulley, the grooved idler and its 
poe wen pts and the grinding wheel, its shaft, 
and the grooved pulley thereon. 

449,687. Process or AND APPARATUS FOR MAKING 
Exp.osives, H. 8. Maxim, Crayford, England.— 
Filed November 10th, 1890. 

Claim.—(1) The method or process of manufactur- 
ing explosives herein described, which consists in 
separately atomis or finely dividing the nitrating 
agent and the mate: to be acted upon thereby, and 
uniting the two or causing them to intermingle while 
in such finely-divided condition. (2) The a 
— a collecting tank, a tube or chamber 

ling thereto, anda nozzle or emns af 4 quenching 














with water an explosive mixture delivered from the 
mixing-tube into the collecting-tank, of an injector at 
the end of the mixing-tube, tanks for containing acid 
and glycerine, respectively, connecting with the in- 
jector, and a receiver or source of compressed air for 
operating the injector. (8) The combination, with a 
receiving-tank and mixing-tube or chamber, of two 
concentric nd ac nozzles, receivers for containing 
glycerine an acid, res) —_ connected to the 
— = — es in the rear of the 
orifices o! e same, an pysmnye compressed air, as 
therein set forth. : 


449, 872. Linoryre-Macuine. P. 7. Dodge, Washing- 
ton.—Filed September 22nd, 1890 
aoe —O A type aes on one face two duplicate 








rents of less than a predetermined value, and a core or 
armature acted upon by currents exceeding that value 
to release the meter, substantially as described. (4) In 
an electric meter, the combination, with the —— 


or separated each other 
that they may be independently used. (2) A type- 
matrix having in one edge two or more impressions or 
mati per of the same letter or character. (8) In 
on with a line of matrices each having two 








A, its including coils B and C, and the ti 
brake }, normally press: ing against the surface of the 
armature, of the core a, acted upon by the currents 
flowing to the meter and brought. into operation by 
currents of a pre-determined value to release the 
armature from the detent b. 
449,016. PenpuLum ApsusTMENT FoR CLocks, F. M. 
Wakeman, Nantucket, Mass.—Filed October 21st, 
18! 


Claim. —q) The combination, with the pallets and 
pendulum rod ot a pendulum clock, of an angled 





the 
yee amt as specified. 02) In a + pendulum 


suspension arm "moving 4 “stud opetiing ties 





weighted lever provided with e cam adapted to move 
point of of or — 





w pivoted 


8, “ — mechanism having two or 
moulds to align with the respective characters, sub- 
stantially as described. (4) A series of matrices cach 





two characters or matrices on one edge, in 
bination with a mould having two cells to alga 
rs, and means for supply 


with the ive c 
ing the two cells with roe win metal. (5) The mould 
having the two cells, in combination with the matrices 


having each two characters, and the melting- pro- 

vided with two delivery-mouths. (6) In a 1 not; - 
machine, and in combination with two mould 

orem ye) yan ig with two mouths for delivering 

cells, and means for closing one of the 

said ‘mouths at will, whereby the casting of a single 





bar at a time is secured. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 
SHIPS OF WAR. 

Arter Sir Nathaniel Barnaby had read his paper (p. 65) 
upon “ Ships of War,” Admiral Fremantle opened the dis- 
cussion. He said that Sir Nathaniel Barnaby, in going 
back thirty years, had mentioned that the length of 880ft. 
had not been exceeded. This was right, so far as the 
Ramillies was concerned ; but although Sir Edward Reed 
began by shortening the ships, the length is now begin- 
ning to increase. ‘T'wo screws, and perhaps three screws, 
enable a vessel to be turned in asmall space. The ques- 
tion was, many ships versus few ships; and some persons 
argued that as a big ship could not be divided, two 
vessels were preferable, each of a size which brought 
their combined cost to the same as that of the large one. 
He believed, however, that a large ship was much more 
formidable in real action. As a seaman he would like to 
retain sails, but he did not see how to do it. If orders 
were given to leave Bombay, for example, and to reach 
Zanzibar at a certain date, the time was calculated in 
such a way that sails were of no use. As to what was 
considered sufficient in 1870, we have now a much higher 
view of our responsibilities. The other naval Powers, 
such as Germany and Italy, are much more powerful. 
Statesmen have changed their views to suit altered cir- 
cumstances. 

Lord Brassey said that although Admiral Freemantle 
was a believer in large 
ships, others were of a 
different opinion. The 
Admiralty had decided to 
have a complete Navy, 
which should include 
every class, and while 
appreciating some of the 
reasons which made 
large ships advisable, he 
believed that two ships, 
each costing half - a- 
million, had advantages 
over one which cost one 
million. Thus we should 
have two rams, and the 
talents of two captains, 
as against one ram and 
one captain. Guns of 
thirty tons were now being 
used instead of those of 
100 and 110 tons, as for- 
merly. Rather than in- 
crease the thickness of the 
armour from 12in. to20in., 
he would increase the 
number of the turrets. 
The Victory and Sans- 
pareil had each one turret 
only, and cost as much as 
the earlier vessels with 
two turrets. He thought 
a high bow should be 
used and possibly a low 
freeboard astern, as in 
the French Navy. He 
hoped that a depart- 
mental committee, or a 
Royal Commission would 
be appointed, which 
should receive evidence 
upon colonial matters in 
order to consider naval 
defence, and after their 
report had been discussed 
he thought that colonial 
representatives might be 
called together. 

Sir John Hay, the 
next speaker, agreed with 
Lord Brassey as to the 
defence of the colonies, 
and considered _ that 
the depth of the Suez Canal limited the draught of 
vessels which were intended for colonial waters; 25ft. 
should, in his opinion, be the maximum draught. He 
was glad to see Mr. Cramp, naval architect of the United 
States Navy, who was there. The policy of the United 
States . goa to be to allow the Navy to dwindle to 
zero, and then to use all the experience which had been 
acquired by other nations meanwhile. Our Navy, in his 
opinion, should outnumber, he would not say overpower, 
we ye combination. 

r. W. Richardson said that, as a practical shipbuilder, 
he considered that trades unionism had affected the 
apprenticeship system. He could speak from personal 
experience on the Tyne that the boys attended classes 
in naval architecture, and this was found to be one of the 
most interesting subjects. At the Durham College of 
Science naval architecture had been made a special 
feature; the salary of the professor had been guaranteed 
for six years, and the graphical methods employed had 
been much appreciated. He did not think that there 
had been any lack of premium apprentices. 

Mr. W.H. White, C.B., Assistant-Controller of the Navy, 
had travelled all night to attend the meeting. He referred 
to Sir Nathaniel Barnaby’s paper, before “the Institution 
of Civil Engineers in 1889, which put the question of 
large versus small ships very clearly. He considered 
that Lord Brassey did not differentiate sufficiently 
between the two types. In tactics it was impossible to 
concentrate a great number of small vessels, and the line 
of battle must be compressed. The chances were in 
favour of a large vessel, if she had speed; concentration 
of command was advisable. The Admiralty were now 
engaged under the Naval Defence Act in constructing a 
complete fleet, and the requirements as to speed, size, 
and steaming powers would not admit of smaller vessels 
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of the first-class type. These were not intended to go 
through the Suez Canal. He would endorse all that had 
been said about the assistance that marine engineers had 
given to naval architecture, but disagreed with the state- 
ment of the author as to apprentices. An absolute 
apprenticeship for a term of years to the trade of a ship 
—— was not necessary in the training of a naval 
architect. The Admiralty had now opened the door by 
allowing anyone to enter who passed an examination 
before twenty-five years of age. 

Mr. John H. Macllwaine, of Belfast, said that the 
apprentices of the present day were the successors of the 
so-called shipwrights of thirty-five years ago. He was 
glad to hear what Mr. White had said about the entrance 
of outsiders to the dockyards. 

Sir Edward Reed said that a ship of 14,500 tons now 
attained a speed of 17} knots. First-class ships should 
be made superior to any first-class ships now being made 
in the world. A vessel could be built which might be 
attacked by any torpedo, gun, or ram in existence, and 
still keep her flag above water. The English Channel 
must be protected, and for that purpose big ships are the 
best. Small ones are but ‘ bubbles of steel,” wiped out 
in a few seconds. We shall not be able to hold our | 


colonial possessions unless we keep up a large Navy. | 
Nothing produces a better effect upon foreign Powers, 
and it is necessary to expend largely to cover unwise 
expenditure. He was not satisfied upon the gun question. 

Sir Nathaniel Barnaby then replied, with reference 








to Lord Brassey’s remarks that a low bow was being copied | 
by the United States. He, likewise, had taken a great deal 
of trouble to obtain full particulars about apprentices, 
and believed that what he said was quite correct. 

A paper was then read by Mr. B. Martell, Chief Sur- 
veyor of Lloyd’s, and Vice-President of the Institution, 
“On the Alterations in the Types and Proportions of 
Mercantile Vessels,” of which we give an abstract. He 
said that attention would be principally directed to 
steamers, for beyond the adoption of iron and steel in 
place of wood in sailing vessels there had been little 
change, except that due to increased size and nature of 
rig. The early steamers built to compete with sailing 
vessels were either flush-decked or fitted with a low 
forecastle; gradually development led to the use of 
forecastles about 6ft. high, but the loss of the 
Australian trader, London, led to the use of iron 
casing to protect the engine and boiler openings, 
and subsequently this was extended by continuing the 
covering and forming a bridge-house. Such vessels 
were in great favour about 1870, and reached a length of 
250ft. by 30ft. broad, and 17ft. 6in. depth of hold to the 
main deck. ‘Three-deck’’ vessels began to increase 
in number and size, and after the opening of the Suez 
Canal in 1867 the “ spar-deck” type began to be used. 
These were first intended for carrying passengers 
between decks, and this type was gradually strengthened 
afterwards. Owing to the | large numbers of pilgrims 
and coolies in the East, the ‘“ awning-deck” steamers 
came into use. These had all the external appearance 
of a “ three-deck” ship, but, owing to the lightness of 
the upper works, such vessels classed in Lloyd’s Register 
are compelled to have a fixed load-line marked. The 
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above the main deck, between the after end of the 
forecastle and the fore end of the bridge-house. He 
then gave details of the construction of this class of 
vessel, and in 1875 the typical “ well-decker,” about 260ft. 
long, was arrived at, having a “ well” about one-fourth the 
length of the vessel. Many owners are now extending 
the bridge-house to meet the forecastle, and thus 
approaching the “awning deck” vessel. The “ well- 
deck” type has had exceptional immunity from loss. 
The last type he alluded to was that of the “ bulk carry- 
ing oil steamer;” but as this is dealt with by Mr. 
Eldridge, he merely referred to its use in various locali- 
ties. The author then referred to improvements which 
had been made in designs. Referring to the decayed 
1870-80 type, he said the three-deck vessels then 
designed were most unstable owing to their want of 
breadth, and a coal steamer of this type heeled over 
and lay on her broadside. Owing to their bad design 
16°6 per cent. of these vessels were returned as missing 
or foundered between 1875-1885, whereas only 6 per cent. 
of the well-deck vessels came under the same heading. 
Since then the breadth of such three-deck vessels has 
been increased. A table was given showing an analysis 
of the losses. The comparatively small loss of “ spar- 
deck” vessels is largely due to their greatly increased 
freeboard. From the statistics furnished by the ‘“‘ Well- 
deck” Insurance Club, at Hartlepool, this type of vessel 
appears to be the safest in over-sea trade. The design of 
vessels is not empirical, but each is adapted to the special 

cargo which it is in- 


tended to carry. The 
author proceeded to 
analyse special types, 


drawing the conclusions 
that for carrying cargoes 
of high specific gravity no 
vessel is so suitable as the 
three-deck vessel. The 
object of the paper was to 
draw attention to the fact 
that for each trade there 
is a most suitable type of 
vessel. The author then 
considered the question 
of scantlings. Sailing 
vessels have increased 
greatly in size, and the 
tonnage built has been 
well maintained ; four 
masts have become com- 
mon, and arrangements 
are now being made for 
building a sailing ship for 
carrying 7000 tons of 
dead weight and having 
five masts. An auxiliary 
engine is to be fitted in 
the after part to provide 
against calms, and to 
enable her to reach her 
berth without the aid of 
a tug. <A few remarks 
then followed upon the 
load-line tables. In the 
discussion which followed, 
Professor Elgar, Captain 
Holt and Messrs. McColl, 
Thompson, Temperley, 
and Taylor spoke. 


Mr. G. R. Brace then 
read a paperupon “Centre 
and Wing Ballast Tank 
Suctions in Double - 
bottomed Vessels,” which 
was illustrated by dia- 
grams. The author said 
that his attention had 
been first drawn to this 
subject while at the Leven 
Shipyard by Mr. Archibald 
Denny, who took excep- 
— tion to a paragraph in 
Lloyd’s rules, and asked him to make an investigation as 
to the working of ballast tank suctions. The paragraph 
referred to states that in double bottoms each compart- 
ment is to be provided with a steam pump suction at the 
middle line, and also one at each side to clear the tanks 
when the vessel has a heavy list. The feelings of twenty 
important firms upon the subject were taken, and only one 
instance was spoken of where three suctions would have 
been an advantage. The calculations made by the author 
proved conclusively that one suction in each tank is quite 
sufficient if the ship has sufficient stability to go to sea 
with safety. The tanks were selected for experiment 
near the middle of the length of the ship where the loose 
water would have the greatest effect. He then gave 
details as to the method which had been used for 
plotting the curves given with the angles of heel as 
abscisse and foot-tons of moment as ordinates. One of 
the ships was the most extreme, built by Messrs. Denny, 
as regards the combination of the small rise of floor, full 
sections, great beam, and large tank, but from the curves 
the author concluded that centre suctions were all that 
were needed. It is only at deep draughts that a ship 
is likely to be so short of water that she cannot fill her 
tanks without fear of grounding, and has to be shifted 
with very little stability. The most extreme cases 
among the 462 ships built or building by the firm had 
been chosen. In the case of a ship with an absolutely 
flat bottom, bilge suctions may be desirable, and then 
should take the place of the centre suction. Excep- 
tional cases ought not to impose conditions upon the 
great majority of ships. A simple apparatus described 
by Mr. Archibald Denny before this Institution in 1877 
was intended to enable a captain to ascertain before 





most modern and most successful type is known as the 
“‘well-deck.” The name arose from the open space 


sailing the condition of his ship as to stability. 
A Gasuston upon this paper followed, in which Mr. 
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Corrie, Mr. Martell, and Mr. Archer spoke, but we need 
not reproduce the remarks made. 

The meeting closed at about 2.30 p.m., and the mem- 
bers then adjourned to the Royal Naval Exhibition, and 
were received at 4 p.m. and conducted round the 
Exhibition by the executive committee. The numerous 
models of men-of-war, and the fine show in the Arm- 
strong and Camperdown Galleries created much interest. 
The summer dinner of the Institution took place at 
half-past seven p.m., at the ward room in the Ex- 
hibition. Lord Brassey occupied the chair, and much 
satisfaction was expressed by the members at their 
reception. 

On Friday, July 24th, the meeting opened at 10.30a.m., 
when the secretary read the names of the new members 
and associates who had been proposed for election by 
the Council. The President den remarked that the 
time of the meeting was exceedingly short, as they 
would have to proceed to Chatham at 1.80 p.m. 
He called upon Mr. A. J. Durston to read his 
paper upon “ Warships.” This the author was obliged 
to do rather hurriedly, leaving out paragraphs here and 
there. He said that his paper was an attempt to give a 
sketch of the great advances which had been made in 
warships between 1838 and 1891, and he had prepared a 
large and most interesting table, which was hung upon 
the wall. It contained particulars as to the weight, type 
of engines, boilers, draught, horse-power, speed, &c., of 
fifty-two vessels which had been built during that time. 
In the Seppings Gallery at the Naval Exhibition, they 
had seen models which represented engines from the 
earliest type, having side levers, and working at a few 
pounds above atmospheric pressure, to triple-expansion 
engines such as those of the Blake of 22,000-horse power 
working at 150lb. pressure in the boilers. He then 
described some of the models exhibited by Messrs. 
Maudslay, Sons, and Field. The side-lever engine for 
paddle-wheel propulsion shown is that of the Lightning. 
The first ship of this type was the Monkey, a vessel of 210 
tons, built at Rotherhithe in 1820, and engined by Messrs. 
Boulton and Watt with engines of 80-horse power 
nominal. About the year 1837, the flue boiler, made of 
copper or iron, was used, and was superseded in the 
Navy by the tubular boiler in 1842-3. At about the same 
date the paddle-wheel gave way to the screw propeller. 
He gave some interesting extracts from a letter dated 
January, 1846, addressed to the Secretary of the Admiralty 
by Messrs. Seaward and Capel, in answer to three queries 
respecting steam pressures which had been submitted to 
them. To the question, “ What is the highest pressure 
you have in any case put upon marine boilers of your 
own construction ?” they replied that it was 161b., but 
they believed that equally good results were obtained 
with steam of from 101b. to 121b. pressure. To the second 
question, respecting the advantage to be gained by the 
use of high-pressure, they replied that the steam pressure 
employed in the service is about 8lb. per square inch. 
They considered this eminently satisfactory, and that but 
slight advantages would accrue by using a pressure of 
from 10lb. to 12lb. To the third question, “To what 
extent they were prepared to recommend an increase of 
pressure,” they replied that they considered no greater 
pressure than 10 1b. per square inch should be employed 
in the Navy, as beyond that there was considerable risk, 
without advantage. He noted then a rise in pressures to 
20 ib. in 1851. The introduction of the screw propeller 
into the Navy followed five years after the first practical 
demonstration of its utility, which took place in May, 
1837, when a small vessel, brought out by Captain 
Ericsson and Mr. F. P. Smith, towed the American ship 
Toronto, of 630 tons, in the Thames, at the rate of 
four and a-half knots against the tide. To accommodate 
the higher velocity required by the screw propeller to the 
low piston speeds, toothed gearing was used. The results 
of the trials of the Griffiths propeller in 1853 placed it 
first on the list, and since then all others are more or less 
modifications of it. Then followed Penn’s trunk engine 
type, and the return connecting-rod engines of Messrs. 
Manudslay, Sons, and Field. During the period since the 
introduction of box tubular boilers in 1842-3 steam 
pressures had increased but slowly. Compound engines 
were then introduced along with surface condensers and 
superheaters; but, owing to the low pressures, poor 
results were obtained. In 1865, engines on the compound 
system were fitted in the Pallas by Messrs. Humphreys 
and Tennant, when steam of 321b. pressure was used. 
Higher pressures were, however, used at this period, as 
the Block ships had boilers loaded in some instances to 
801b. pressure, but the lower pressures were much more 
common. The cause of this was probably that the test 
pressure employed with the high-pressures, which was 
three times the working load, caused considerable risk 
to be felt. Surface condensation became general in 1860, 
and it was found that the higher pressures could be main- 
tained in boilers with perfect safety. The protection 
afforded by armoured sides caused a change in the 
practice of placing engines horizontally below the 
water-line, and since that date the vertical type has 
been almost universally adopted. Pressures stood at 
60 lb. for some years, and it was not until the intro- 
duction of mild steel, in 1880, that they were 
increased to 90 lb.; while in 1887, at the close of the 
compound era, and through the introduction of Fox’s 
corrugated stee] furnaces, 130 lb. been reached. 
With triple-expansion engines 150 Ib. pressure is now 
used; and while the author did not wish to depre- 
ciate the economy said to be gained by the use 
of higher pressures in the ordinary mercantile service, he 
was doubtful whether under ordinary naval conditions 
any great advantage would accrue from the use of such 
high pressures unless special arrangements were made to 
use it at low powers. He then went on to consider the 
use of a fan in the stokehold. He pointed out that it is 
not a new idea, for it is mentioned in the specifications 
dated November, 1842. As long as draught was 


ae upon the funnel, not much more than 
25 lb. of coal per square foot of grate could be burned; 











with artificial draught, however, almost any rate of 
combustion can be used; an air pressure with loco- 
motive boilers of lin. of water is used. The intro- 
duction of high-pressure and artificial draught has made 
the use of fresh water for feed purposes necessary, 
and evaporators and double distillers have been intro- 
duced. All the boiler and feed nag connections are dis- 
pensed with as far as is practicable, and all water not con- 
taminated with oil is returned to the boiler. It is found 
that 3 per cent. of the water evaporated is lost, and that 
for a vessel of 4500-horse power 26 tons of extra water 
are necessary per day. A simple method for preventing 
the return of the oil used for lubrication into the boilers 
is much needed. Owing to the numerous accidents in 
steam pipes, it has been found necessary to wind them 
with in. copper wire when above 8in. diameter, and 
only straight lengths of copper pipe are now used, the 
elbows being of gun-metal or steel, and enter stuffing- 
boxes. A reference to the table proved that the heating 
surfaces for the indicated horse-power had shown little 
diminution in the latter days of simple engines, when an 








of tallow in the early engines which choked the small 
tubes, and that this was rather the reason for its non- 
employment than the space which it occupied. The 
answers given by Messrs. Seaward and Capel were 
similar to those returned by his father and by the best 
engineers of the day. When tubular boilers were 
first introduced they were fitted in the Black Eagle, 
and some of the Admiralty officials went on the 
first trip. She put into the Clyde owing to the tubes 
being damaged, and it was necessary to send some men 
from Penn's workshop to the Clyde to repair them. He 
would remark that the experiments were made by the 
Admiralty upon the Thetis and another vessel built by 
his firm in 1859, and records of these tests were, he 
believed, in the archives. The vessel was fitted with 
compound engines working at 1201b. pressure. Tubular 
boilers were used similar to that which has recently been 
introduced by Mr. Thorneycroft under better auspices. 
At that time all machinery had to be kept below the 
water-line, and the boiler he referred to was ultimately 
taken out and replaced by the ordinary type. The table 


indicated horse power for 2°6 per square foot of heating | upon the wall was very valuable, and they had had 
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surface was obtained, and since the use of forced draught 
this gradually fell to 1°5 square feet. The consumption 
of coal appears to have been from 6b. to 7 lb. per indi- 
cated horse-power for beam engines with flue boilers, for 
compound engines 2°50 lb. are the usual figures, and with 
triple-expansion engines 2°2 lb. per indicated horse-power 
may be taken as the average. He then referred to the 
omg pumps and auxiliary engines now used on board 


ship. 

In the absence of Mr. Seaton, who it was explained by 
Mr. White was engaged in launching a large vessel, the 
Secretary then proceeded to read his paper upon the 
“Progress in Marine Engineering in the Mercantile 
Marine.” This was an interesting paper touching upon 
the many important features in the changes in types of 
engines, boilers, materials, and workmanship in the past 
fifty oe The discussion upon the two papers jointly 
was then opened by Mr. Scott. He said that the scope of 
Mr. Durston’s paper had covered sixty years, which 
was double the life of the Institution. The use of copper 
boilers with the pressure of from 21b. to 8 lb. must appear 
strange to many of the younger members. The surface 
condenser fell into disuse on account of the excessive use 





nothing similar from the Admiralty. It did not, how- 
ever, deal with recent results, and he thought it would 
be of great use if the Admiralty would from time to time 

ive accounts of recent results. The Hercules, which 

ad been built twenty years ago, was very nearly equal 
to our most recent types in the horse-power developed. 
Referring to Mr. Seaton’s paper, and his remark about 
the use of twin screws, he thought that it happened 
rather because of the accident to the City of Paris, and 
that that accident strengthened the feeling in favour of 
their use. 

Mr. Rennie then remarked that in Mr. Durston’s paper 
he had referred to the Dwarf being the first vessel fitted 
with the screw propeller. He would say that after the 
trial trip of the Archimedes, which proved the advantage 
to be gained by the use of a screw, Messrs. Rennie 
induced the Admiralty to use it, and the Mermaid was 
altered from paddle to screw, and gave a speed of twelve 
miles per hour, which was superior to the speed she had 
attained before. The Rattler was then built by their 
firm, of which his father and uncle, Sir George and Sir 
John Rennie, were then members, and this vessel is 
probably better known than the Dwarf. Messrs. Rennie 
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operation for constructing the railway through his 
territory, and arrangements made with him if pos- 
gible for providing an escort to co-operate with that 
of the survey party, and for procuring local supplies 
of food, carriage, &c. This would remove all distrust 
and misapprehension on the part of the inhabitants, 
especially if the cost of such supplies and of all 
damage done was promptly paid in cash, or in any 
other way, as was found to be suitable. There can 
be very little doubt but that peaceful negotiations, skil- 
fully conducted, would overcome all difficulties, and this 
is the principle which is most satisfactory in the end 
when constructing railways through new countries, and 
one which is becoming the dignity of a great and 
powerful nation when dealing with weak and uncivilised 
races. When this method fails there is sometimes no 
alternative but to resort to arms. In the present case, 
were trade and commercial gain the only objects in view, 
it would not be justifiable to attain those objects by force 
of arms, but there are other objects attainable . the 
railway. It would be the means of raising millions of 
human beings from the lowest depths of barbarism and 
degradation to one of civilisation and happiness, and upon 
these grounds alone it would seem to be quite justifiable 
to force them into submission if all other alternatives 
failed. No doubt fractious chiefs would be met with, but 
there is probably not a chief in Africa who could not be 
reconciled by proper remuneration in some form or 
another in exchange for his land, goodwill, and assistance. 
One of the most effective means in an uncivilised country 
is to give the leaders of the various communities an 
interest in the construction of the railway, and to pay in 
the first place upon a liberal scale the cost of the land 
required for the railway. The goodwill of the inhabitants 
themselves can always be counted upon by giving them 
employment, making prompt payments for work done, 
and treating them well. All damage done to crops, 
villages, and private property should also be promptly 
aid for. 

. The author has seen these principles carried out with 
the greatest success in semi-civilised States, and there 
can be little doubt they would succeed with the barbarous 
races of Africa. These principles were carried out with 
complete success on the Tongoo Mandalay Railway in 
Upper Burmah. For many weeks both the local leaders 
and the inhabitants, from distrust, fear, and other reasons, 
would have nothing to do with the railway which was to 
pass near their villages, but in due time when they saw a 
few Indian coolies at work and that they were well paid, 
provided with shelter huts, and good water, protected 
from the brutal dacoits, and otherwise well cared for, they 
were induced to try a day’s work, for which they were 
paid in the evening. In a few days complete confidence 
was established, the leaders taking up petty contracts for 
earthwork, stone-breaking, collecting fuel, charcoal, lime- 
stone, sand, timber, &c. Labour soon flocked to the line, 
even from remote villages. Hundreds of dacoits were 
attracted to the works, and soon discovered that they 
were much better off when earning an honest livelihood 
than they were when robbing, looting, and murdering 
their countrymen, and permanent employment on the 
finished railway was eagerly looked forward to. 

The climate of Central Africa will no doubt be looked 
upon by many as a difficulty {to be contended with, and 
as an obstacle to success in railway enterprise, on account 
of the widely prevailing opinion that the heat in Central 
Africa is unbearable, that there are rainless tracts, and 
sandy deserts, and to such persons the construction of 
a railway {will ‘appear to be impracticable. But what 
are the facts as gathered from the experiences and 
writings of travellers who have travelled in every part of 
the country through which it is proposed to carry the 
railway, with the exception of a comparatively small 
district which lies to the south of Abyssinia. 

In the first place, there are no rainless tracts of country 
throughont the entire length of the railway, and as to the 
heat, it is no worse, but even very much more bearable, 
than that in many parts of India where railways are now 
working with successful results. Although the informa- 
tion regarding the rainfall which renowned travellers 
have placed at our disposal is not based upon long-con- 
tinued observations, it affords a good general idea of the 
distribution of rain from month to month as depicted in 
diagrams published by Mr. Keith Johnston. Commencing 
at the west end of the railway, we find that in April, 
when the sun passes the zenith there, the coast has its 
first storms and showers. In May the storms increase, 
and become heavy in June, decrease in quantity during 
July, and cease entirely in August. Inland, towards the 
Niger, the rains continue during October and September. 
At the railway crossing of the Niger the rains extend 
from June to November. The river rises in August, and 
attains its maximum flood in September, beginning to 
fall 6in., 1ft., and 2ft. per day in the first days of 
October, sinking to its lowest level—85ft. below high- 
flood mark—in June. 

From this district to where the line crosses the Nile 


the rains extend from May to October. It is interesting | P 


to observe that the rain as far as that part of the line 
which lies to the south of Lake Chad is supplied from the 
Gulf of Guinea, whilst that to the east of that district is 
supplied by the monsoons from the Indian Ocean. The 
rain in the former region is estimated at from 60in. to 100in. 
As regards the rain in Upper Egypt, Herr Pruyssenare 
informs us that the first rains of the year fall between 
the 1st and 20th of March, and that they continue to 
about the 1st of November, thus lasting five and a-half 
months; and the rainfall may be set down at 100in. 
The four months from November to February form the 
dry season, but rain sometimes falls in those months. 
Passing on from the country south of Abyssinia, where 
little is known about the rains, the line enters the 
Somali land. Captain Burton represents the hea 

rains of the uplands of this region as beginning wit 

the “ Guji’” Monsoon in April, and continuing till 
July or August, and lighter rains from October to 
December. There are thus two dry seasons, a longer and 








more | ree sae from January to March, and a less 
defined one in August and September. It will thus be 
seen that the belt of country through which it is proposed 
to carry the railway is generally better supplied with 
rain than many districts in India through which railways 
are now open; for example, the district through which 
the greater part of the Indus Valley Railway runs has 
a rainfall of only Tin. to 12in. The fact that there are no 
rainless districts in Central Africa controverts theimpres- 
sion that there are regions of calms. We have referred to 
the winds as they are frequently a source of comfort to 
passengers travelling by railway in hot climates, and 
the want of them of much discomfort. 

We now come to the slave question, as it is likely to 
be affected by the railway. The railway would penetrate 
into the heart of slave-dealing countries, and difficulties 
would no doubt be encountered, as the leaders of many 
of the States, and even the king or sultan himself, derive 
an immense income from the business, which they would 
not readily relinquish. It would not in this case be 
desirable to abolish it by force of arms, as the desired 
object would in time be attained by the railway itself, as 
its influences would be certain to undermine and put an 
end to it; and this country should rest satisfied with the 
fact that in the railway itself the first and most important 
step had been attained towards that object. We know 
from experience that as railways advance barbarism 
retires, and in this case the advantages to the States 
which would result from fair trade, honest labour, the 
development of the resources of the country, the creation 
of new industries, the rapid communication with new 
trade marts, increased facilities for travelling, intercourse 
with European merchants, their being brought face to 
face with the many civilising influences, would in time 
be as certain to efface slave dealing, as such influences 
have already done in America and elsewhere. 

The construction of a railway creates wonder and 
astonishment in the minds of barbarous and uncivilised 
races; and in course of time they understand the object of 
railways, and appreciate the benefits which they and 
their country derive from them. The brick-making, stone- 
quarrying, lime-burning, bridge-building, and earth- 
work operations make a great impression on their simple 
minds; as do also the system of making regular and 
frequent payments for work performed. The administra- 
tion of medicines to the sick is much appreciated, and is 
often the cause of their becoming deeply attached to 
those under whom they are employed. 

It will thus be seen that railways in heathen countries 
have a most beneficial and civilising influence, and are 
without doubt the most powerful and. successful pioneers 
of civilisation that we are acquainted with. In the present 
case the railway would open up facilities for the advance- 
ment of missionary work amongst millions of heathens in 
comparatively unknown lands, such as have never before 
been available in Africa, nor in any other part of the 
world. And here the author ventures to express the 
opinion that much more good would result from the 
labours of the various missionary societies if the mis- 
sionaries were instructed to follow in the wake of 
new railways, instead of penetrating into barbarous 
countries single-handed and with inadequate protection. 
If this suggestion were acted upon many lives and much 
time and money would be saved; whilst at the same 
time the efforts of missionaries would be rewarded by 
greater success than is frequently met with, and at 
infinitely less cost, especially in a country like Africa, 
where individual missionaries in too many cases run 
terrible risks in attempting to carry out perilous or 
impossible missions. A railway would probably do more 
good to the missionary cause in unknown countries which 
are difficult of access in a very few years than an army 
of missionaries would do in a century; indeed it would, in 
the present case, be practically impossible for any 
missionary, even with a large party, to reach at all many 
of the States through which it is proposed to carry the 
railway. These remarks are not intended to be depre- 
ciatory of the efforts of missionaries, but are simply 
offered as opinions, based upon long experience in 
foreign countries. 

There now remains for consideration the effect which 
the proposed railway would have upon the railways of 
Egypt. There are at present only 1109 miles of railway 
in Egypt. A Soudan railway was commenced some years 
ago from Wadi Halfeh to Khartoum, one of its objects 
being to shorten the passage to India; it is, however, at 
a standstill, but there is no doubt that it is but a question 
of time for this railway to be completed. This would 
bring the railway system of Egypt to within 400 miles of 
Fashoda, at which place it will be remembered the pro- 
posed Central African Railway crosses the Nile. It will 
thus be seen, by reference to the map, that an extension 
of 400 miles would link the proposed Egyptian railway 
system with the Central African Railway, and would 
bring Egypt into railway communication with the East 
and West Coast of Africa, a result which would doubtless 
rove to be of incalculable benefit to both railways, and 
of priceless value to the vast territories through which 
they would run. It would also reduce the time of passage 
from London to Bombay, Melbourne, Zanzibar, and to all 
Eastern ports by two days, thus the mails between 
England and India would be delivered vid Brindisi in 
fifteen days instead of seventeen as at present, as follows: 
Present route, London to Port Said, five days; Port Said 
to Aden, six days; Aden to Bombay, six days; total, 
seventeen days. New route, London to Alexandria, five 
days; Alexandria to Berberah (railway), four days; 
Berberah to Bombay, six days ; total, fifteen days. 

The value of the two days gained by the Egyptian- 
Berberah Railway route over the present Red Sea route, 
can be appreciated only by passengers who have travelled 
by the latter during the hot season. The railway route 


would upon the whole be infinitely more cool and com- 
fortable, and travelling through the Nile Valley would be 
exceedingly interesting, and an 
long sea voyage. 


agreeable break in the 
The hot districts would be between 








Berberah and Fashoda, a distance of about 900 miles, 
which would be run in about thirty-six hours. 

It is practically certain that the country known as the 
Egyptian Soudan will never be developed till it is re-an- 
nexed to Egypt and a settled Government established. 
Its present relations with Egypt cannot continue, as 
there can be no perfect security to Egypt without the 
Soudan, and the only way to subdue and purify it is to 
run a railway to it or through it. A well-informed corre- 
spondent at Cairo informs us that the inhabitants are 
heartily sick of Mahdism, and that whatever resistance 
might now be offered to the construction of railways in 
the Soudan, it would be infinitely less than was encoun- 
tered by the English forces in 1884. 

It is hoped that this rough sketch of a railway policy 
for British Central Africa will at least serve to direct 
attention to the subject, which is one that requires 
immediate attention, as England must seek and must 
find new markets for trade in lieu of those which she is 
constantly losing from uncontrollable and other causes, 
also new lands for her surplus population and that of her 
Colonies, if she is to maintain 3 commercial and poli- 
tical position. 

The alignment selected for the railway is believed to 
be the best that can be found for commercial purposes, 
but it is quite possible that a better line across the Con- 
tinent may be found by others. A project of such 
magnitude cannot be too closely examined and scruti- 
nised, from engineering, commercial, and political points 
of view; and upon these grounds the author ventures to 
submit the project to the consideration of all who are 
interested in the development of railways and trade, and 
in the welfare of the teeming millions of British subjects 
in Central Africa. 








A PHOTOGRAPHER’sS car has been added to the rolling 
stock of the Pennsylvania Railroad Company, fitted with a dark 
room and all the necessary appliances. The work to be done by 
this car, says Engineering News, will be a photographic survey 
of the country bordering the line of the rod under the general 
charge of Mr. W. H. Rau. The “survey” will be mainly in the 
line of the picturesque. 


THE LATE JOSEPH GORDON, M. Inst.C.E.—A stained glass window 
has just been placed in the parish church at Haltwhistle, Northum- 
berland, to the memory of the late Mr. Gordon, Chief Engineer to 
the London County Council, a native of Haltwhistle. It consists 
of a fine light perpendicular window, and is the work of Mr. Kempe, 
of London. On the spectator's left is a figure of St. Cuthbert, one 
of the early Northumbrian bishops, and on the right is a representa- 
tion of St. Oswald, the Northumbrian king. The window, which 
is close to the pulpit, bears the following inscription:—‘‘To the 
Glory of God, and in loving memory of Joseph Gordon, C.E., who 
entered into rest November 9th, a.D. 1889, this window has been 
erected by his widow and children.” 


THE Late Mr. WILLOUGHBY SMITH.—We regret to have to 
record the death of Mr. Willoughby Smith, one who played an 
important part in connection with submarine telegraphy. Mr. 
Smith was born at Yarmouth on April 16th, 1828, and died at 
Eastbourne on July 17th, 1891. In 1848 he entered the service of 
the Gutta Percha Company, and superintended the manufacture 
and laying of the first submarine cable. In 1864 the company 
became merged in the Telegraph Construction and Maintenance 
Company, and Mr. Smith remained with the company as chief 
electrician and manager of the gutta percha works until his retire- 
ment through failing health in 1887. In 1866 he was electrician- 
in-charge, being on board the Great Eastern during the laying of 
the first successful Atlantic cable, and the recovery and com 
age of the cable that had been lost the year before. 

or this Mr. Smith, together with Sir James Anderson, Sir 
Samue] Canning, and Mr. Cyrus Field, as the representatives of 
the expedition, received the yold medal and address ef the Liver- 
pool Chamber of Commerce. He also accompanied several other 
successful cable-laying expeditions as electrician-in-chief. His 
inventions in connection with materials employed and systems of 
electrical testing were numerous, and are acknowledged to have 
largely contributed to the success of submarine telegraphy. Mr. 
Smith was president of the Institution of Electrical Engineers in 
1883, before which society, as well as before the Royal Institution, 
he read many interesting and valuable papers. Amongst these 
was one on his discovery of the effect of light on the electrical 
quality of selenium, and another on his researches in volta and 
magneto-eleetric induction. Since his retirement, and notwith- 
standing ill-health, Mr. Smith, as the Times remarks, found oppor- 
tunity to write an account of some of his experiences, which were 
embodied in a work on the ‘‘ Rise and Extension of Submarine 
Telegraphy,” recently published. 


HYDRAULIC SAFETY RaILway SIGNAL WoRKING.—We have 
received from Messrs. Saxby and Farmer a supplement to the 
fourth edition of their previously published catalogue of railway 
safety appliances which deserves more than passing notice. It 
describes a complete system of hydraulic working and interlocking 
of railway points and signals known as the Bianchi and Servettaz 
system, as awarded a gold medal at the recent Paris International 
Exhibition. Illustrations are given of the system as in use on the 
Mediterranean Railway, notably at Rome, where there is an instal- 
lation of 75 levers. Messrs. Saxby and Farmer are, as is already 
known, very large manufacturers of railway safety appliances as 
used all over this country, and in turning their attention to the 
hydraulic system of working, they say that by reason of the diffi- 
culties formerly encountered in working it out practically, the 
system has been treated with but little favour, and, indeed, it may 
be said to have been looked upon by practical railway men as not 
sufficiently reliable. A fear was commonly entertained that 
through leakage, or what not, the fluid pressure might fail to act 
upon the points, so as to move them completely over in either 
direction, or that some accidental obstruction might occur to pre- 
vent the tongues of the points from closing properly—while the 
signalman, in ignorance of anything of the kind, might give all- 
right signals for trains to pass, and so occasion accidents. Any 
such fear is absolutely removed and rendered impossible with the 
Bianchi-Servettaz system, the essential feature of which is that a 
return pipe is provided for a return pressure from the points to 
the point lever in the cabin, constituting an infallible detector. 
And it is only now, after most careful consideration and 
—— testing of the perfected arrangements, that Messrs. 

xby and Farmer have been able to give in their adhesion 
to that system and to accord to it their unqualified approval. 
Messrs, Saxby and Farmer point out that through the advantage 
of compactibility, being installed in positions and under circum- 
stances where the installation of other systems would be altogether 
impracticable or, at any rate, only possible under great difficulties 
and at great expense, they have erected on their premises at 
Kilburn, out of doors, a full size and practical installation of the 
Bianchi and Servettaz system. On Indian railways, as they say, 
the system offers great advantages, especially at passing stations 
on single lines, where native pointsmen often cause accidents by 
nervousness at critical moments. The small interlocking levers 
can be fixed in a stationmaster’s office, and he can, with no physical 
exertion, work the points and signals there, 
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BOILER EXPLOSION AT WEST BROMWICH. 





A pisasTRovs boiler explosion occurred on the 17th inst. at 
the foundry of Messrs. W. Cross and Son, by which one man, 
named Enoch Price, and a boy named Henry Taylor, thir- 
teen, were killed, and a number of persons injured. The 
position of the works is shown on the accompanying plan, 
which also shows the position of parts of the boiler after their 
flight. For this plan we are indebted to Mr. J. T. Eayrs, 
Assoc. M. Inst. C.E., borough engineer of West Brom- 
wich. The explosion, it appears, took place at about seven 
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houses on the far side of the street, completely sweeping 
before it nearly the whole of the roof and sending bricks, slates, 
and other débris into the bedrooms, where the occupants had 
very narrow escapes. Aman in Newhall-street was in bed, 
when he was considerably startled by seeing a half-brick enter 
and fall on the pillow by his side. A more remarkable escape 
was that of a boy who was passing along Bond-street, when 
the boiler exploded. His name is James Doherty, thirteon, of 
Spon-lane. He states that as he was passing along the 


street he saw Mr. Harris, the engineer, standing on the boiler | 


and shouting to the workpeople to get out of the way. Before 
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MAP OF DISTRICT COVERED BY PARTS OF EXPLODED BOILER. 


o’clock, when the inhabitants of this thickly populated dis- 
trict were aroused by a terrific report, which was followed by 
a shower of bricks and débris flying in all directions. After 


the first crash the boiler was seen high in the air, and flying | 


in the direction of Hall-street, which it crossed, and finally 
landed in front of two cottages, situated at the top of the 
garden of one of the houses, knocking in the front of the 


house, breaking the window to fragments and sending the | 


débris all over the table. The safety valve or the stop valve 
from the top of the boiler, as we gather from the description 
in a local paper, took a somewhat different course in the 
direction of the Lyng, see map, and fell on to the pavement 
of the public street immediately under the window of one 
of the houses. 

The same paper says, “‘an inspection of the locality gives a 
striking impression of the fearful force of the explosion. [This 
may partly be gathered from an inspection of the engravings 
which we give above.] The greater portion of Hall-street is 
strewn with brickwork, many of the roofs being damaged and 
several of the windows almost wholly destroyed. The 


principal damage was of course done on the track of the 
boiler. 


It appears that in falling it caught the roof of two 





he got to the end of the street the boiler exploded with aloud 
| report and went upwards in a perpendicular direction, after- 
wards falling obliquely, and turning as it went, until it 
reached Hall-street, as before stated. Among the other 
débris, which fell all around him, a fragment of the boiler 
| weighing about 101b. came over his shoulder and struck him 
on the left hand, cutting it deeply. It appears that the engi- 
neer made his escape into the engine-house in time to avoid 
serious injury. The destruction of shops at the works of 
| Messrs. Cross was very great. A large portion of the 
| warehouse has been reduced to a heap of ruins, and it was 
| fully an hour after the occurrence before the first body, that 
| of Enoch Price, who had been buried in the débris of the 
| time office, was reached. The second was reached three 
| quarters of an hour later.” 
‘“‘ The exploded boiler was one of three horizontal egg-ended 
boilers situated near the street, and occupying a space 
| between the warehouse and some shopping. Its length is 
from 20ft. to 30ft. by about 4ft. diameter. It is said to have 
been in use at the works for some fifteen years, but we are 
unable to state whether it had been used previously. Only 
| recently Mr. Cross, jun., informs us some new plates were 





put in the bottom, and the boiler was considered to be 


perfectly safe. The fracture seems to have taken place at 
the rivets underneath the boiler, where there appears to be 
some corrosion on the outer plate, indicating the presence of 
a leak; but the plates even at the point of fracture seem to 
be of fair thickness. The distance the boiler has been carried 
and the thickness of the plate, as well as the destruction 
effected, appears to indicate that there must have been a 
considerable pressure of steam when the explosion 
occurred.” 
| “ We understand that after the explosion some of the wood- 
| work became ignited by the fire from the boiler. Fortu- 
| nately Captain Wayte, with a contingent of the fire brigade, 
were in attendance, and this was soon got under. “All 
things considered the wonder is that the loss of life was not 
greater. Messrs. Cross employ a large number of work- 
people, but fortunately many of them had not yet reached 
the works. It appears that the excursion was fixed to take 
place on Saturday, and a special effort has been made to 
complete a number of jobs that were on hand. Many had 
succeeded in doing this on the previous evening, and were 
taking an extra half hour this morning. In some cases the 
lack of punctuality saved their lives. Five minutes later 
Mr. Cross would probably have been in the time office, as he 
| was in Lyng-lane when the explosion occurred.” 








| 1000-HORSE POWER VERTICAL TRIPLE. 
EXPANSION MILL ENGINES. 
| THESE engines, illustrated on p. 92, are of a type now 
coming largely into use where economy of fuel and steady 
running are sought, and it will be seen that they closely 
resemble the most recent type of marine engines, with the 
exception that more elaborate valve gear and governing 
appliances are needed for land than marine purposes. 
| This particular set of engines has lately been completed 
by Messrs. Hick, Hargreaves and Company, of Bolton, for 
| the York-road mill of the York-street Flax Spinning Com- 
| pany, Belfast, who are the largest flax-spinners and linen 
manufacturers in the world, and have recently acquired new 
| premises, which have hitherto been driven by the ordinary 
| type of engine. The engines illustrated have been built 
| under the supervision and to the specifications of Mr. A. b. 
| Wilson, of Belfast. They are intended to give 1000 indicated 
| horse-power at eighty revolutions per minute, with a working 
pressure of 1701b., and have cylinders 19in., 29in., and 46in. 
diameter by 48in. stroke. The cylinders, as will be seen 
from the outline plan of the engines, are placed in the 
following order, viz. :—High, low, and intermediate, the latter 
being next the rope drum, and the sequence of the cranks is 
also high, low, and intermediate. Each cylinder is built up 
on the makers’ well-known plan, with separate working 
barrel, and end chambers containing the valve seats, allowing 
closer and harder metal to be used than can be safely 
employed when the cylinder is cast in one piece. Each 
cylinder is provided with four Corliss valves, two for steam, 
and two for exhaust, the steam and exhaust valves in each 
case being worked by separate excentrics and gear, to allow 
of the most perfect distribution of the steam and ease of 
adjustment. All the steam valves are provided with the 
| “Inglis and Spencer” trip gear, that of the high-pressure 
| cylinder being actuated by the governor, whilst the others 
are adjustable by hand. The governing arrangements 
consist of a high-speed sensitive main governor driven by 
gearing, and a Knowles’ patent supplementary governor to 
correct the variation of speed, which would otherwise occur 
under varying loads. The use of this supplementary 
governor is becoming almost universal in the textile indus - 
tries, where even turning is so important, and a few words 
| explaining its action may be useful. The main governor 
| has, of course, a corresponding speed for each position in its 
| range, and on its rising to give the earlier cut-off needed with 
| a reduction of load, the engine would run at the increased 
| speed corresponding with the new position of the governor. 
The apy wipe A governor steps in, however, and varies 
| the length of the rod connecting the main governor with the 
| detents, the result being to cut off the steam still earlier and 
| to bring the engines back to the normal speed. In practice, 
| the action of the two governors is simultaneous, causing the 
variation of speed to be very slight and little more than 
momentary, even under widely varying loads. This perfect 
regularity of speed is specially necessary in mills spinning 
flax yarn of fine qualities, as the material is extremely costly, 
and, being less elastic than other fibres, most perfect regula- 
tion is necessary. 

The crank shaft is 12in. in diameter, built up in the same 
way as is usual with marine engines, the material being 
Siemens-Martin steel made by the Bolton Iron and Steel 
Company, and both shaft and crank pins are, according to 
the makers’ custom, bored from end to end, to avoid, as far 
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possible, the passing of material containing such internal 
defects as are often seen in fractured shafts, and which 
otherwise escape detection. The crank shaft and crank pin 
bearings, and the guide blocks, are lined with a special white 
metal, and the guide bars are hollow and fitted for water 
circulation. Very complete arrangements are made for 
lubricating the principal bearings whilst running, the oil 
being collected and returned to a high-level tank by a suitable 
pump driven off the crank shaft. Separate indicating cocks 
are provided to each end of each cylinder, and each indi- 
cating gear, consisting of a spindle running in lathe centres 
carrying a quadrant for the indicator cord, and a spiral 
blade actuated by a roller moving with the crosshead. A 
light spring keeps this blade either in contact with the roller, 
or out of its reach, at pleasure. This gear is novel, and was 
suggested by the superintending engineer, Mr. Wilson. It 
has the advantage of being neat, absolutely true, and instan- 
taneously put in and out of gear whilst the enginesare running. 

The engines are jet-condensing, a vertical single-acting 
air pump 32in. diameter by 16in. stroke, as well as a feed and 
water pump, being driven by levers off the low-pressure 
engine. The ened is transmitted by ropes, the drum, which 
is built up and weighs 304 tons, being 16ft. in diameter, and 
grooved for thirty-six ropes. This wheel is carried on a 
separate shaft connected with the crank shaft by solid forged 
couplings. One of the makers’ patent barring engines is 


provided for turning or starting the engine, and works into a 
toothed rack inside the rim of rope drum. Very complete 
arrangements have been made for determining the consump- 
tion of fuel and steam in this installation, and we hope 
shortly to be able to publish the result of their working. 


of the Lancashire type, each being 7ft. Tin. in diameter by 
28ft. long, of scantlings suited to the high working pressure. 
Their shells are formed of unusually large plates, there being 
but six rings, each formed of one plate. The flues are 
throughout of the Purves patent, and the whole of the rivet- 
ting has been done by hydraulic power. 

Messrs. Hick, Hargreaves and Co. have already supplied 
to the York-street Flax Spinning Company three sets of 
powerful engines for driving the various departments of their 
Henry-street premises. These have been in use for some 
twelve years, and, although made to suit steam pressures 
lower than now adopted, have given most excellent results for 
endurance and economy. 








BIRMINGHAM AND DISTRICT FOREMEN’S AND DRAUGHTSMEN’S 
AssocIATION.—The second annual picnic of the above Association 
was held on Saturday last by a visit to Stratford-on-Avon. The 

arty, numbering over a hundred, included Mr. G. H. Haswell, 
Managing Director of Messrs, Tangyes Limited ; Mr. J. F. Crockatt, 
Mr. A. Driver, Chief Engineer Birmingham Small Arms and Metal 
Company ; and Mr. J. Neville, Royal Small Arms Factory. After 
the cloth was removed the Secretary, Mr. L. O’Brien, read letters 
of apology from Aldermen Cook and Avery, Messrs. R. and G. 
Tangye, Lieut.-Colonel McClintock, Superintendent Royal Small 
Arms Factory ; Mr. G. E. Belliss—Messrs, G. E. Belliss and Com- 
pany—Mr. W. H. Greenwood, Birmingham Small Arms and Metal 
Company, and other gentlemen. After the usual loyal toasts were 
duly honoured, the Chairman, Mr. Haswell, proposed ‘‘ Prosperity 
to the Association.” The President—Mr. T. Meacock—responded, 
| and spoke of the rapid progress made by the Association, and also 











| The boilers, by the same makers, are three in number, and 





dwelt on the practical benefits derived by the reading of papers 
and the consequent discussion thereon. 


UNGUARDED RaILway CARRIAGE DoorRS AND BROKEN FINGERS. 
—We have several times called attention to the dangerous character 
of railway carriage doors unprovided with inside guards at the 
hinges, and constantly recurring accidents have _ sufficiently 
emphasised the need for reform in this respect. But the fact 
remains that the great majority of carriage doors in this country 
are still liable every time they are closed to smash into jelly the 
fingers of incautious travellers, all for the want of the simple and in- 
expensive appliances used on the Metropolitan and some few other 
home lines, and so far as we have observed, almost universally on 
the Continent. Accidents due to trapping of passengers’ fingers 
are common enough, and the consequences sufficiently serious ; 
but the sufferers generally appear to accept their misfortune as an 
act of providence or due to their own carelessness, An action 
recently tried at Glasgow before Lord Trayner and a jury shows 
clearly, however, the responsibility of railway companies. Inthiscasea 
workman claimed from the City of Glasgow Union Railway Company 
£500 as damages in respect of injuriessustained while he was entering 
a third-class carriage at one of the stopping stations. Before 
pursuer had time to remove his right hand from the door post, 
which he had grasped to steady himself, the door was slammed to 
on his fingers by a porter, with results which may be easily 
imagined. The defence on the part of the railway company was 
that he had no right to have bis hand in any place involving risk 
from the closing of the door. Tbe jury did not, however, see the 
matter at all in this light, but found unanimously for the pursuer, 
and assessed damages at £250. We hope that the result of this 
action may have the effect of inducing the Union Railway Company 
to remedy a state of matters which can only be described as 
barbarous on trains which are constantly stopping and starting 
with correspondingly hurried movements on the part of the 
passengers, at stations very often not half a mile apart, 





90 


THE ENGINEER. 





Juty 31, 1891, 








LETTERS TO THE EDITOR. ~ | 


(We do not hold ourselves responsible for the opinions of our | 
correspondents. ) | 
THE VYRNWY AQUEDUCT. 

Srr,—With the exception of a c ication to one technical | 
paper, I have had no reason, until the meeting of the Institution | 
of Mechanical Engineers in Liverpool, to suppose that any engineer 
seriously believed the sensational statements made in certain daily | 

pers to the effect that a large proportion of the water passing 
through the Vyrnwy Aqueduct was lost in the river Mersey. 
Allow me very shortly to say that the stat ts in question have 
no foundation in fact. 

The Vyrnwy Aqueduct—including the temporary steel pipes 
under the Mersey and their flexible joints—is remarkably water- 
tight, and the temporary pipes are answering admirably the | 
purpose for which they were intended. Any excess of supply 
from Lake Vyrnwy over and above that which reaches Liverpool is 
to be found in the intermediate reservoirs or at prescribed points 
of overfiow. The contracted pipe beneath the Mersey conveys to | 
Liverpool all the water it is calculated to convey under the existing 
conditions of head—all, indeed, that is wanted. If more comes | 
towards it, the excess naturally overflows at one of the five | 
reservoirs on the aqueduct. s 
 Parliament-mansions, Westminster, Gores F. Deacon. 

July 29th. 

















THE MOENCHENSTEIN BRIDGE FAILURE. | 


Smr,—In your issue of the 10th inst. you make some cutting and 
well-deserved remarks as to the bridge failure at Moenchenstein in 
Switzerland, and certainly, as far as the views given show, and 
other information now at hand proves, the bridge in question was | 
of a rather light construction. However, as long as the official | 
inquiry is not ended—perhaps even the removal of the débris not | 
complete—it might perhaps be a bit too rash to put the blame | 
entirely on a seemingly weak construction only, because apart from | 
weakness, the bridge seems to have been subject to some rather | 
extraordinary conditions and circumstances. First of all, it crossed 
the river at an angle of about 45deg.; thus the right-hand girder | 
carried a surplus of load when the two engines were near the | 
pier on the Moenchenstein side. Further to make matters | 
worse, the track, after keeping in the centre line of the bridge for 
about two-thirds of the span—coming from Basle—it enters a curve | 
of only 350 metres radius ; in other words, the track swerves to | 
the side and reaching the Moenchenstein pier is at least 25cm. to | 
30cm. out of centre. This sideways going takes place towards the | 
right-hand coming from Basle, and must certainly destroy all | 
equilibrium in the girder work. Moreover the bridge was situated | 
in an incline of 3 per cent., the train coming downwards from 
Basle, and provided no centrifugal force coming into play, the | 
necessary higher position of the outer rails would throw more | 
weight on the inner rails. Now this last one-third of the span is, | 
judging from the views you give and a number of photos I have | 
seen, just the spot where the bridge bent, collapsed or broke, and | 
is distinctly leaning towards the right, and it is this side which to | 
all appearance gave way first. | 

I doubt that a derailment, as has been suggested, was the primary | 
cause of the accident ; much more does it seem that a “‘ too plen- 
tiful” giving or bending of the main girder on the right was the 
original cause, a derailment following as secondary event ; and how 
girder bridges fare when once the train is off the line everybody 
knows but too well. Strange to say, the drawings which I saw of 
the bridge do not show any guide rails inside the ordinary rails, 
even not where this “‘ ill-placed ” curve i 

You will undoubtedly be able to form your conclusions from the 
above information. I trust you will never be behind in pcinting 
out and criticising severely blunders of any kind in mechanical 
engineering. Line SaFe. 

Manchester, July 27th. 





THE VALUE OF ¥. 


Str,—Although Mr. Donaldson is, according to his own state- 
ment, searching after truth, yet the values of yy, obtained by direct 
experiment, do not seem to have agreed with him. Might I 
suggest that the correct value of -y be determined by Mr. Donald- 
son, using his own apparatus, which, by his own account, is 
practically perfect. I should be very much astonished if he 
obtained any value differing from unity. 

Notwithstanding the fact that Mr. Bower has pointed out several 
errors, he challenges me to point out a single one. As an illustra- 
tion of his methods, let us take one of his earlier letters. Starting 
from the formula for the velocity of sound, he proves, by a very 
roundabout way, that temperature being constant, the velocity is 
independent of the barometric pressure. Then we havea charming 
piece of reasoning:—‘‘For a few of the permanent gases the 
velocity has been proved to vary inversely as the square root of 
the density, pressure and temperature being constant. Are we 
not, therefore, justified in coming to the conclusion that in the 
same gas the velocity varies according to the same law ?” Certainly 
we are, provided that the density alters, pressure and temperature 
remaining constant! He continues :—‘‘ Low sounds, which cannot 
be heard across wide valleys during settled weather . .. . 
are distinctly heard when the air is still, on the eve of a change for 
rain. So that small changes of density due to changes in the 
atmospheric pressure are accompanied by changes in the velocity of 
sound.” Again, “The sound of bells is, in calm settled weather, 
heard by an observer on a high hill to a much greater distance 
than by an observer in a valley, simply because the wave of sound 
in passing upwards passes through strata of leas density than that 
of the air in the valley.” What the distance to which a sound can 
be heard has to do with its velocity, and what the second example 
has to do with the case, I fail to comprehend. 

{n another letter, once more pointing out that the velocity 
depends on the atmospheric pressure, Mr. Donaldson states that in 
Chili, the velocity was found to be 1222ft. per second, at a tem- 
perature of 74 deg. 7 min. and 0 secs. I suppose’this, reduced to 
32 deg. F., becomes 1175ft. per sec. Probably, says Mr. Donald- 
son, this was measured on some high-lying pampas where the 
pressure was low. Truly the ways of the fin de siécle scientist are 
peculiar. 

Now I should like Mr. Donaldson to understand that he is in 
error here, and that it may be shown—most easily by Kundt’s 
method—that (1) the velocity of sound is independent of pressure, 
temperature being constant; and also (2) within wide limits the 
velocity is independent of the pitch and intensity of the sound. 

I must protest against the collection of formula Mr. Donaldson 
has been giving us of late, and particularly against the analysis, 
which—well, it is not analysis, but simply humbug. 

I notice that in this week’s Electrical Review a few of the errors 
in Mr. Donaldson’s letters of the 3rd and 17th are pointed out and 
discussed, and I would recommend him to follow the advice there 
given—take a holiday. CALEDON, 

July 29th. 





FORCE AND MOTION. 


Sir,—An Irish bull was the best animal to break into “‘A 
Crammer’s” china shop when he asked such a feeble question as 
that about the difference of stress between A and B in the cases 
when B could move A, and when it could not. The view that 
forces are not balanced unless they act on the same body is not 
peculiar to me, as “‘A Crammer” imagines. His proposition that 
equal and opposite forces balance irrespective of whether the forces 
are applied to the same body or not, is ridiculously false, for hun- 
dreds of cases may be cited in which equal opposite forces are 
applied, one to one body and the other to another, such, for 
instance, as equal and opposite forces exerted on A and B, supposed 





initially at rest, by a compressed spring placed between them, or 


by their mutual repulsions’or attractions if they were equal magnets, 
in which equal and opposite forces do not balance. ‘‘ A Crammer” 
in his letter of July 3rd tries to prove his hoary old crux in a 
paragraph under Fig. 2, by the principle that equal opposite 
forces balance, after expressly stating that one of the forces is 
exerted on A and the other on B, and therefore tries to prove it by 
a principle which is ridiculously untrue, which I expressly denied, 
and which he gave no proof of. Equal and opposite forces, one 
exerted on one body and the other on another, do not necessarily 
balance. I have above cited three examples in which they do not. 
One instance to the contrary is sufficient to overthrow a universal 
affirmative. 

“4 Crammer” should have seen that the introduction of a third 
body is a mere quibble involving his old tricks, The reaction of A 
is then a force exerted on the tissue paper, the action of B is also a 
force exerted on the tissue paper, but it is absurd to suggest that 
the third law means that when two bodies exert forces on a third 
body, these two forces must be equal, because we can call one of 


| them the action of B on a third body C, and the other the reaction 


of Aon C. If the mass of C be negligible compared to those of 
A and B, the forces exerted on it by A and B will be sensibly 
equal, however great its acceleration, but if A and B were grains 
of dust, the mass of the tissue paper could not be neglected. 
Motion takes place as usual, the forces exerted by B and A on the 
tissue paper are unequal, and it moves accordingly, being acted on 
by unbalanced forces ; B moves in accordance with the force the 
tissue paper exerts on it, and A in accordance with the force the 
tissue - exerts on it, each of these forces being equal to that 
exe y Band A respectively. This quibble involves the old 
trick of failing to notice that when the paper is put in the reaction 
of A is not exerted on B but on the paper, and there is no reason 
why the force exerted by B on the paper should be equal to that 
exerted by A, unless the mass of the paper is negligible. 
I made no rash statements, nor do I misrepresent ‘‘A Crammer” 
one bit. In his explanation of Figs. 1 and 2, in his letter of July 
rd, he most carefully, distinctly, and definitely, drew my parti- 
cular attention to the fact that the arrow in B—Fig. 1—-signified a 
force in B, and not outside it, and desired me to note that the 
arrows in A and B signified forces in A and B, not outside them. 
Moreover, in Fig. 1, B, with the arrow in it, is not in contact with 
any external body, so that “‘A Crammer” himself cut off and 
excluded the possibility of interpreting the arrow to signify a force 
exerted by B on any external y, and himself directed me to 
attend to that fact. What on earth then does he mean by saying 
that I took no trouble to read his letter? I did so carefully, and 
am therefore able to expose his totally illegitimate change in the 
signification of the arrows if he now says that they mean forces 
exerted, not on the bodies they are drawn in, but on other bodies. 
I am not concerned with their residences; they may take afternoon 
tea with one another in one another’s residences if they like ; the 
point is, what body is the force denoted by the arrow in B—Fig. 1 
—exerted on, since, whatever the arrcw means in Fig. 1 it must 
mean the same in Fig. 2? The proposition that a force exerted by 
B on A cannot be balanced by a force exerted by A on B is so far 
from being untenable, that I defy “A Crammer” to produce one 
single instance in which, when these two forces are the only forces 


| exerted on A and B respectively, either equilibrium or uniform 


motion in a straight line exists for a single second. I have already 
upset the universality of the proposition that equal and opposite 
forces balance. 

As to his last most childish form of the cruz, since when was it 
discovered that if B, in motion, came into contact with A, at rest, 
any force, however great, exerted by A on B could stop B instan- 
taneously? And since when was it discovered that if A were a 
marble at rest, and B were another fired so as to hit it, B could not 
be brought to rest by the force A exerts on it, at the very same 
time that A is set in motion by the force exerted on it by B? “A 
Crammer’s” contention that B must have somebody’s or some- 
thing’s leave to continue moving, is simply absurd. 8B will always 
continue moving till it is stopped. Irish bull number two. I am 
not concerned in defending Goodeve’s exactness in illustration ; 
‘*4 Crammer” might, however, exercise sufficient common sense 
to avoid applying an instance given when motion is impossible, the 
string being attached to a fixed object, to the darkening of counsel 
when it is not. Maurice F. FitzGERALp. 

Galway, July 21st 





HOW TO BECOME AN ENGINEER. 


Srr,—I have been much interested in this correspondence, but 
some of your younger correspondents seem to have confused two 
things, how to become an engineer and how to make more money 
than they aredoing. The two things stand a That money 
can be made by engineers there is no doubt, but ifa man takes 
up engineering simply to make it, I am very much inclined to 
think that as a rule he will be doomed to disappoiutment. Your 
correspondents also seem to think that money or influence are 
required to make a successful engineer ; this, I think, the history of 
the leading men in the profession will flatly contradict. The men 
who stand pre-eminent in our minds are men who have risen from 
the ranks—men who fought against every difficulty, and did not 
ask for either money or influence beyond what their merits com- 
manded. The men who have had either or both do not shine with 
the same lustre. There is nothing to equal pluck and persever- 
ance, combined with mechanical taste, to make an engineer, and 
from the near past we can see that in many instances money has 
followed ; but the first thing the leading men have had in their 
minds has been their profession. 

A remark was made in your valuable paper as to whoever 
thought of what the strength of a crank shaft should be? Iam 
not surprised at the inquiry when one sees a variation of between 
3in. and 6in. in a 10-horse power engine crank shaft, but some time 
back I had an engine made according tc theory, or to speak more 
correctly, according to the rules laid down in a text-book. The 
result was not handsome, and was christened the ‘“Spider;” it 
worked very well, but it wasn’t a selling engine. The man who 
bought it was an engineer, but the general public wouldn’t look at 
it, so that design had to be altered. I therefore take it from this 
experience that appearance has a deal more to do with the 
= of engines, and their general adoption, than appears on the 
surface, 

Herein lies another little trouble for the engineer which applies 
to many other machines besides steam engines. A machine must 
not only be strong, well proportioned and well built, but it must 
also possess that appearance so necessary for its general adoption 
if it is to be a success. And in the same way it is not only 
necessary for an engineer to have been in the shops, the drawing- 
office, and at the desk, but he must have in addition a practical 
knowledge, both of his profession and mankind, to carry his 
services satisfactorily through to his own benefit and the benefit of 
others. G. H, RaNsomg. 

Liverpool, July 22nd. 


AIR-COMPRESSORS AT HAMPTON WICK. 


S1r,—Before the present discussion closes, or sinks into a debate 
between the rival makers of gas engines as to which is the most 
efficient engine, it would be well if more information could be got 
as to the actual merits of the compressors, The point to which I 
should like to draw attention is the remarkable efficiency of the 
compressors. 

To one accustomed to design and test large compressors, it looks 
quite beyond the range of probability that the simple little pump 
shown on p. 5 of your present volume should deliver the stated 
96-833 per cent. or anything withing 20 per cent. of such a figure. 
The valves may be good, and the details of the pump may be good, 
but the clearance spaces are far too great for the design to be 
called good, and there seems to be no pains taken to reduce the 
effect of the idle spaces. The indicator diagrams also show that 
only 93 per cent, of the suction stroke is effective—see the diagram 


for 701b. pressure in the reservoir ; but I know it is misleading to 
draw conclusions from diagrams which have been reduced and 
printed, because of errors due to drawing and shrinkage of the 
the paper. Perhaps one of the interested parties would be kind 
enough to tell us how the trials were conducted, and whether the 
experimenter used athermometer? What was the temperature of 
the air in the room and what was the temperature in the reservoir? 
Were the strokes counted, ordid they take the rough-and-ready 
average of the revolutions per minute / W. J. JENKINS, 
Manchester, July 27th. 


SCREW PROPELLERS, 


Srtr,—I am under the impression that, instead of being unable to 
give the dimensions of a propeller as you say, I actually offered the 
choice of two, of practically equal efficiency; thereby greatly 
oe ‘*Superintending Engineer,” it being a fundamental 
article of his creed that it is impossible for two propellers to have 
sensibly the same efficiency for the same boat at the same speed. 
I did not tell him that he could not possibly use a better propeller 
than he is going to use. I told him the best he could put in would 
not probably differ much in efficiency from the one he proposes, 
“Superintending Engineer” should fulfil his apparent effort at 
bond jide criticism by withdrawing his suggestion that I asked about 
vibration, period of hull, and dimensions of shaft as having any- 
thing whatever to do necessarily with the efficiency of the screw, 
because these particulars are only relevant to the question of 
liability to produce vibration, and I said so. 

‘‘Superintending Engineer” has, very curiously, mistaken my 
articles in supposing me to say therein that no work done by the 
engine can be expended except in producing rotation of the water. 
The equations contained in the second article have it in black 
and white, expressly written down in them, that the work 
of the engine is partly expended for producing rotary and 
partly for longitudinal motion, containing as they do v, &, and 
ry w. There is no more difficulty about part of the work 
of the engine—the greater part in fact—being expended in 
thrust with a screw, although thrust per se does not resist a 
turning moment, than there is on land in a rope led off a winding 
drum being led round a guide pulley and made to pull in a line 
endwise with the engine shaft, though direct end pressure on the 
shaft would not resist the turning moment. You, Sir, seem 
impressed with the idea that much depends on the question 
whether rotation of the wake is produced. It is easy to under- 
stand how such rotary motion, broken up as it usually is by a stern 
post and rudder, and being so slow as I showed it to be, some four 
or five revolutions per minute only at the circumference of a 10ft. 
propeller taking 400-horse — to 500-horse power at eighty 
revolutions at ten knots, could escape observation, whether looked 
at over the counter or otherwise; but ‘‘ Superintending Engineer,” 
with the most high and mighty air of complete superiority, assumes 
that Rankine, Cotterill, and Greenhill ee so little of hydro- 
mechanics as to be quite mistaken in supposing that the water 
yields to the screw sideways as well as backwards, all round any 
circle described on the screw disc ; he assumes that in the discussion 
at the Institution of Civil Engineers last May twelvemonth, Mr. 
Barnaby was quite mistaken in taking rotary motion of the wake 
for an actual phenomenon — “‘ Proceedings” Institution of Civil 
Engineers, vol. cii., p. 88, nine lines from end of paper—that 
Mr. Froude was—Jind., pp. 98, 99—grossly ignorant of the 
phenomena. Few have had better opportunity for studying, 
in also taking rotary motion of the race to be an actual 
phenomenon ; and that Mr. Thornycroft was equally mistaken in 
discussing the influence of rotation of the race—Jbid., p. 106—on 
the proportion of external to internal acceleration; that Mr. 
Normand’s remarks—J/id., pp. 147-8—on the influence on one 
another of twin overlapping screws, have no bearing on the point : 
and that ‘Superintending Engineer’s” ipse dixit that ‘it is 
extremely doubtful that any twist whatever is produced in water 
unless the propeller has an excessive slip,” is to be weighed against 
these men’s statement’s, none of whom rene sashadow of doubt 
on the point that the phenomenon this well-informed ‘ Superin- 
tending Engineer” imagines I invented for the sake of a pet theory 
is a real phenomenon, nor does one of them show that any sugges- 
tion of mine could possibly have influenced his belief, formed before 
I said anything on the matter at all. 

iy does ‘‘ Superintending Engineer” attack me in this matter ? 
Let him try who cares a farthing for his opinion when it contradicts 
that of those I have named above. I am not responsible for aay 
ge ha the screw propeller whatever in this matter of rotation of 
the wake. 


Galway, July 20th. Maurice F, FitzGEra.p. 





MINERS’ EYESIGHT. 


Sir,—In an editorial last week you refer to the disease of the eye 
called mystagmus, from which miners suffer so much, and which 
is eg on the increase. 

. Snell appears to have elaborated a theory, and afterwards 
carefully collected points which would support it. Unfortunately 
for this theory, Dr. Court, of Staveley, who comparatively recently 
took the matter up, in an exhaustive report gives facts and 
statistics which show conclusively that the cause of mystagmus is 
mainly the light used—in fact, the safety lamp is the cause. 

After examining 1200 miners, he found the disease unknown 
in torchlight pits, not common in candle pits, and very prevalent 
in safety lamp pits ; that miners have been in the habit of leaving 
the safety lamp pits when afflicted, to go into the torchlight and 
candle pits to regain their proper sight. 

One of the funny things about the controversy is that the miners 
deny they work in the position Dr. Snell says is the cause of 
mystagmus, J. E, WeEYMAN, 

Guildford, 28th July. 





STRESSES IN FLY-WHEEL ARMS. 


Str,—I do not think I have anything to say in answer to the 
letter of Mr. Davies to you other than to congratulate him on the 
fact that he understands now that he was merely showing ‘‘ Young 
Boss” how to work a mechanical exercise on the action of centri- 
fugal force, and not showing how to design the arms of fly-wheels. 

am aware that some people split the bosses of fly-wheels, and I 
have also heard that people make the joints of iron bridges with 
smooth pins instead of rivets to get them to agree with their cal- 
culations, The Forth Bridge was not built so, and no draughtsman 
with whom I am acquainted would recommend the boss of a fly- 
wheel to be split. GEORGE HALLIDAY. 





GAS ENGINES RUNNING WITHOUT ATTENDANCE. 


Sir,—In your issue of 17th, ‘One Who Knows” writes from 
Hampton Wick questioning whether gas engines can be left without 
attendance for any length of time. It may be of interest to him to 
know one of our Trusty engines ran from five o’clock on Saturday 
evening last till ten o’clock on Monday morning, a forty-hour run, 
without anyone going near it. The engine was a new one, and 
was at a gasworks on the Friday. It was only intended to 
run during the night, and it was from neglect no one went near it 
for forty hours. J. E, WeyMaN. 

Church Acre Ironworks, Guildford, July 29th. 





ESSAY ON DRIVING AND ELEVATOR BANDS. 


Sir,—It may interest your readers to know that I am offering a 
prize of £10 for the best essay on the subject of ‘‘ Modern Types 
of Driving and Elevator Bands,” Intending competitors will be 
supplied by me with full particulars. 

W. WILLSON CoBBETT, 








82, Southwark-street, London, 8.E., July 23rd, 
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RAILWAY MATTERS. 


Tue Easingwold Railway was opened for passenger 
traffic on Saturday last. 


Mr. A. Krauss, Bristol, obtained the contract for 
the reconstruction of the St. George’s and Horfried portions of 
the Bristol Tramways, which comprises a length of about five miles, 


A Reuter telegram from Halifax says: The new line 
connecting the Windsor and Annapolis and Western Counties 
Railways has been opened for traffic. It completes the Western 
Trunk line, and gives Halifax another competitive short route to 
the upper provinces, v4 Yarmouth and Boston, 


Tue South-Eastern and Chatham Companies have, the 
Railway News states, at last come to terms for a reasonable service 
via, Maidstone and Ashford to Dover, Hastings, and other south 
coast points. At present there is no connection between the 
services of the Chatham Company to Ashford, and that of the 
South-Eastern to the points mentioned. 


Ir is stated that the construction of the Lancashire, 
Derbyshire, and East Coast Railway will be commenced in Sep- 
tember or October next. The Chesterfield to Lincoln section 
will be the first to be let. Is has been pointed out that of the 
£41,000 per mile, the estimated cost of the line, £28,000, is for the 
purchase of land, At Edgemoor the line will be 1175ft. above sea 
level. There are twenty-eight stations on the route. 


On the recommendation of the New York Railroad 
Commissioners a new system of ventilation is to be tried in a 
section of the Fourth Avenue Railroad tunnel, about half a mile in 
length. Briefly described, this system consists in the construction 
of a false roof with a longitudinal slot or opening to admit the top 
of the locomotive stacks. The Railroad and Engineering Journal 
says the smoke and cinders will thus be thrown into the upper 
part of the tunnel, above the false roof, and will be drawn out by 
forced draught. 


Tue half-yearly report of the directors of the Belfast 
and Northern Counties Railway Company for the half-year ending 
June 30th last shows that the company owned and worked 203 
miles of line, and worked over 46 miles of other line. The total 
train mileage was 380,842 passenger and 219,018 goods and mineral 
train mileage, or a total mileage of 599,860 miles. The total 
expenditure for the half-year of all kinds was £64,671 15s., the 
total receipts £115,728 13s. The maintenance of way and works 
cost £15,503 12s,; locomotive power, £20,278 ; and tratfic expenses, 
£18,363. The cost of coal for locomotives was £9119 16s., and 
wages connected with the working of locomotives was £4963 16s. 


In a report on an accident and subsequent collision 
which occurred on the 2nd June at Ashton junction, Guidebridge, 
on the Manchester, Sheffield, and Lincolnshire Railway, Major 
Marindin says :—‘‘It is quite clear, from the marks left upon the 
permanent way, that the right leading wheel of the engine of the 
9,10 a.m. train mounted on the right-hand side, that is the outside 
of the curve leading on to the branch, about 9in. south of the end 
of the right-hand switch, which was evidently tight against the 
stock rail, the facing-points being properly closed and bolted. 
consider that it would be better if the distance between the trailing 
points of the up platform loop and the junction facing-points were 
increased, so as to give a longer piece of straight line, upon which 
an engine coming off the loop curve would steady itself before 
taking the curve of the branch line.” . 


Paris is determined to possess a metropolitan railway 
sooner or later, but how and when it will be constructed no one 
knows. For the third time the Municipal Council has voted the 
principle of the proposed railway, Previous Councils in 1883 and 
in 1886 also adopted the principle of the line, but the Chamber of 
Deputies caused the project to fail. This time, however, it is said 
that a complete understanding has been arrived at between the 
Minister of Public Works and the nine companies who propose to 
provide £4,000,000 for the execution of the undertaking, the 
Compagnie du Nord alone having offered £1,000,000. Out of sixty 
voters, a ballot of the Council showed that only five were opposed 
to any kind of metropolitan railway. The main question now to be 
decided is the exact scheme which should be adopted; and this 
will, in view of the different opinions of the councillors, be rather 
a difficult matter to determine, All things considered, Paris does 
not appear to be one step more advanced to-day towards the 
solution of the metropolitan railway problem than was the case 
eight years ago, 

Tue dispute between the North British Railway Com- 
pany and Messrs. Lucas and Aird, contractors for the West High- 
land Railway, has now reached an acute stage; and unless matters 
take a very improbable turn for the better, it seems probable 
that progress with the works will be entirely suspended this week. 
The trouble has arisen out of demands for extra payment made by 
the contractors several weeks ago, on account of deviations of the 
line, and in respect to certain cuttings not covered, they say, by 
the original contract. At an early stage of the dispute they sub- 
mitted their case to the Attorney-General for England, and also to 
several eminent Scotch advocates, all of whom were of opinion that 
by the terms of the contract the contractors were entitled to the 
extra payments demanded. The North British Company, how- 
ever, refused to accept this view, and for several weeks past the 
contractors have been gradually paying off their men, and pre- 
paring to cease operations. Early in July the North British Com- 
pany raised an action in the Dumbarton Sheriff Court to interdict 
the contractors from removing their plant, and to ordain them to 
complete the work. This action has been transferred to the Court 
of Sessions, and in the meantime Messrs. Lucas and Aird are taking 
steps to have their working plant removed to their depdts, Some 
4000 men have already been dismissed, and in all likelihood work 
on the line will only be resumed after a course of lengthy and 
expensive litigation. The general feeling is that the North British 
Company are mainly to blame for this regrettable state of affairs. 


On Sunday night last the most serious accident that 
ever happened on the French railways occurred near Paris. At 
nine o'clock a train of twenty-tbree carriages left Joinville-le-Pont, 
on the Vincennes line, and, after stopping at three or four stations, 
arrived at St. Mandé, which is situated just outside the Paris 
fortifications. A fair had been going on there, and a throng of 
Parisians were on the platform, waiting to be taken back 
to Paris. As the train was about to start, an extra train, 
also from Joinville-le- Pont, dashed into the brake van and 
rear carriages. Two of these were completely crushed by the 
engine, which was itself thrown off the line and overturned. There 
were piercing eries, and the occupants of the other carriages, 
feeling a terrible shock, got out ina panic. The engine fire of the 
second train set fire to the brake van and hindmost carriage, and 
the occupants of them who were not crushed to death were burnt 
or suffocated by the flames, and those who were not burned to 
death were drowned by the water poured on them by the fire 
brigade. The engine driver of the second train has been arrested. 
The number cf deaths by the disaster has now increased to fifty. 
Forty-four persons were killed on the spot, and five of the suf- 
ferers at the St. Antoine Hospital and one woman at the Vincennes 
Hospital succumbed to their injuries. M. Yves Guyot, Minister 
of Public Works, has summoned an extraordinary meeting of 
the Consultative Committee for the Technical Working of Rail- 
ways to consider the disaster. The Minister has also instructed 
the superintendent engineer of the railway company to at once 
institute an inquiry as to the cause of the catastrophe. From 
inquiries already made it has been clearly established that the 
St. Mandé Station was covered by the signals at the time of the 
collision, which removes any doubt as to the culpability of the 
assistant station master at Vincennes and the driver Caron, 








NOTES AND MEMORANDA. 


THE deaths registered in twenty-eight great towns of 
mfent and Wales last week corresponded to an annual rate of 
17°6 per 1000 of their age te population. The death rate per 
1000 ranged from 8°6 at Brighton to 26°6 at Sunderland. 


In London last week 2505 births and 1462 deaths were 
registered. Allowing for increase of population, the births were 
156 and the deaths 306 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death rate per 
1000 from all causes, which had been 16°7 and 17‘0in the preceding 
two weeks, rose last week to 18°1. 


THE general results of the new census of Ceylon, which 
have just been published by the Census Commissioner of the 
island, show that the total population is 3,008,239, against 2,763,984 
in 1881, being an increase of 244,255, or 8°8 per cent., in the last 
ten years. These figures include the settled population, immigrant 
estate coolies, military, and the shipping population. The settled 
population increased in the ten years by nearly 200,000, while the 
addition to the labour supply of the planting estates is 54,000, or 
26 per cent. increase over 1881, and there is also a comparatively 
large increase in the shipping. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on the determination of the mechanical equivalent 
of heat, by M. Constantin Miculesco. The method adopted was 
similar in principle to that used by Joule. Thirty-one experiments 
made with this apparatus gave very accordant results, and the 
mean of them all give 426°7 as the mechanical equivalent of a 
calorie in kilogramme-metres. We may add that Hirn gives the 
value as ascertained by various experiments as somewhere between 
425°2 and 423. Joule gives it as 429-3, Violle as between 432-2 
and 437°4. Regnault gives it as 437. The calorie is a kilogramme 
of water x by a degree Centigrade. 


AccorDINnG to the report of Mr. W. J. Dibdin, F.I.C., 
F.C.S., on gas supplied to London during the week ending 25th 
July, 1891, there were two occasions on which the illuminating 

wer of the gas was below the standard, viz., on the 22nd July at 
Satep-sleeet. 15°8 candles, and on 25th July at Tooley-street, 
15°9 candles. The pressure of the supplied by the Gas Light 
and Coke Company, as tested in Wharf-road, City-road, N.E., on 
2lst July at 6 p.m., was 1‘6in. The pressure of gas supplied by 
the South Metropolitan Gas Company astestedin Albany-road, S.E., 
on 20th inst., at 7 p.m., was 1‘9in., and at Lee-road, S.E., on 23rd 
inst., at 4.30 p.m., 2°Oin. 


REFERRING to a statement which has been publicly 
made, that the adoption of electric lighting in place of at the 
office of the Savings Bank Department of the General Post-office 
has been followed by a marked reduction in the amount of sick 
leave, the Lancet says it has good authority for believing that the 
statement in question is substantially correct. Although the time 
which has as yet elapsed—two years—since the introduction of the 
new illuminant has been insufficient for the collection of trust- 
worthy statistics, our contemporary thinks there is every reason to 
believe that electric lighting will prove to be much more wholesome 
than ordinary gas flames. An electric lamp does not compete for 
the oxygen of the apartment in which it is placed, and this 
circumstance gives it a marked advantage over any open flame. 
It cannot, like some forms of gas burner, be used to promote 
ventilation ; but in ordinary situations its harmlessness is a much 
more important property. 


THE population of France is 38,095,000, an increase of 
208,000 on May, 1886. In 1886 the increase on the last census was 
565,000. The 7imes says the present increase is the smallest on 
record, and implies a considerable diminution of the rural popula- 
tion. The population of seventeen of the chief towns hasinereased 
by 365,000—namely, Paris, 167,000; Lyons, 29,000; Marseilles, 
31,000 ; Bordeaux, 13,000; Cannes, 7000; Nice, 20,000; Brest, 
5000 ; Montpellier, 12,000; St. Etienne, 15,000; Reims, 15,000; 
Nancy, 7000; Roubaix, 14,000; Tourcoing, 8000; Havre, 5000; 
Rouen, 4000 ; Toulon, 8000 ; and Limoges, 5000. Moreover, Paris, 
taking in its suburbs, has an increase of 249,000, or 40,000 above 
the net increase in all France. Of the departments twenty-eight 
show an increase and fifty-nine a decrease. Among the former 
are Seine, 249,353; Nord, 77,276; Alpes-Maritimes, 43,627 ; 
Bouches-du-Rhone, 30,072; Rhone, 27,610; Hérault, 25,709; Pas- 
de-Calais, 23,981 ; and Gironde, 21,508. 


AN apparatus has recently been constructed by M. 
Ducretet, for getting quickly in the laboratory a fall of temperature 
70 deg. to 80 deg. C. below zero, by means of the expansion of liquid 
carbonic acid. The inner of two concentric vessels contains, in 
alcohol, a serpentine metallic tube communicating through a tube 
with two stop-cocks, with the carbonic acid reservoir outside, and 
opening below into the annular space round the inner vessel, in 
which are some pieces of ry impregnated with alcohol. This 
two-walled vessel with coil is enclosed in a box. One stopcock 
being opened wide, the other slightly, the carbonic acid passes 
through the coil as snow, and turns to gas, with strong cooling 
effect, and any of it not vaporised in the coil is dissolved in the 
alcohol of the sponge. The gas escapes through a tube passing 
through the outer box. The instrument, Nature says, called a 
eryogen, is represented in Cosmos of June 27th. 


Ir has recently been discovered that the standard 
yard and certain other measures and weights supposed to have 
been lost when the Houses of Parliament were destroyed by fire in 
1834 are still in existence. The most important of the standards 
thus rescued from oblivion are the yard measures constructed by 
Bird in 1758 and 1760. The former was copied from a bar in the 
possession of the Royal Society, which was itself a copy of a 
standard preserved in the Tower ; and the second was constructed 
under the directions of a Committee of the House of Commons 
from the 1758 standard. ‘‘ Each of these two standard yards con- 
sisted of a solid brass bar 1°05in. square in section and 39°73in. 
long. Near each end of the + poe surface gold pins or studs 0-lin. 
in diameter were inserted, and points or dots were marked upon 
the gold to determine the length of the yard.” The other standards 
in the custody of the Journal Office are two brass rods answering 
the description of the old Exchequer yard, and four weights sup- 
posed to be certain of the “‘copies, models, patterns, and multiples” 
ordered by the House on May 21, 1760, ‘‘to be locked up by the 
clerk and kept by him.” e most important weight—the 
standard troy pound—is not amongst those now brought to light. 


Mr. F. N. WarbEtt, F.G.8., her Majesty’s Inspector 
of Mines for the Yorkshire and Lincolnshire district, states in his 
report for 1890, that the output of coal for the twelve months has 
been 22,335,110 tons, which is an increase of 361,710 tons on the 
previous year ; fireclay, 226,498 tons ; an increase of 19,105 tons ; 
ironstone, 148,442 tons, a decrease of 21,036 tons. The number 
of persons employed in and about mines in the district during 1890 
was 76,893, as compared with 70,062 in 1889. As the lives lost 
were 102, a proportion is shown of 754 persons employed and 
223,722 tons of mineral raised per life lost. In 1889 the propor- 
tions represented were 661 persons and 211,866 tons. These 
figures exhibit increased safety in working, and compare very 
favourably with the average of the whole kingdom. Mr. Wardell 
gives some ——— figures in regard to the rate of production 
per person employed. In 1880, 296 tons of mineral were raised 
for each employé ; in 1889, the weight was 297, or one ton more. 
But the figures show a great falling off as compared with 1889, 
when 3204 tons of mineral were brought to bank per person 
employed. There has thus been a very perceptible diminution of 
the output since the miner received his forty per cent. advance. 
Practically he is getting about the same amount of money in 
wages, but doing less for it. 









MISCELLANEA. 


Tue number of visitors to the Royal Naval Exhibition 
last week was 89,253, on Saturday 23,918, making a total since the 
opening of 1,114,644. 


THE following appointment has been made at the 
Admiralty: Fleet engineer, Samuel J. Rock, to the President, as 
engineer overseer on the Thames. 


THE leasehold interest in Deptford Green Dry Dock 
was sold by Mr. Bradshaw Brown at the Mart, London, for £7500. 
The adjoining land did not reach the reserve price of £15,000. 


THE United Asbestos Company has, for the seventh 
time, secured the contract for the supply of all kinds of asbestos 
goods required for use in her Majesty’s Navy during the ensuing 
twelve months, 


THE Blyth Shipbuilding Company has just concluded 
a contract with Mr. Walter Scott, the well-known Newcastle con- 
tractor, to make for them another large graving dock in their 
works at Blyth. 


Wir reference to our notice of the new hydraulic 
high-pressure station built by the Water Committee of the 
Birmingham Town Council, described in our issue of the 24th 
instant, we are informed that the gas engines mentioned are of 
Messrs, Crossley Brothers’ manufacture. 


THE bulletin of the American Iron and Steel Associa- 
tion shows that the production of pig iron during the first six 
months of the — year amounted to 3,371,925 gross tons, 
against 4,560,513 during the same period of last year; while the 
production of Bessemer steel ingots was 1,599,096, and of Bessemer 
steel rails 579,929 net tons, against 2,041,239 and 1,032,658 net tons 
respectively in 1890. 


We are informed that Mr. W. E. Dalby, B.Sc. 
(Lond.), Wh. Sch., and Mr. C. G. Lamb, B.Sc. (Lond.), have been 
appointed Demonstrators in the Department of Engineering in 
Cambridge University, under Professor Ewing. Arrangements are 
in active progress for the development of an engineering laboratory 
in the hierar and for the organisation of complete courses in 
civil, mechanical, and electrical engineering. 


A COMMUNICATION from Paris to the semi-official Poli- 
tische Correspondenz states that the recent naval manceuvres have 
shown that the torpedo boats of the French Navy are not capable 
of being used at a distance from the coast. "Whe Berlin corre- 
spondent of the Times says life on board these vessels is so uncom- 
fortable from every point of view, that they are unable to keep the 
sea for more than twenty-four or forty-eight hours. 


Tue Union Steamship Company’s new twin-screw 
Royal mail steamer Scot, which left Southampton on Saturday, the 
25th inst., with the outward Cape of Good Hope and Natal mails, 
arrived at Madeira at 10 p.m. on Tuesday, the 28th inst., and pro- 
ceeded for Cape Town at 2 a.m. on Wednesday, the 29th inst. The 


Scot’s passage was made in 3 days 3 hours, giving an average speed 
of 17 knots per hour. This is the fastest passage yet made from 
England to Madeira. 


From recent accounts it appears, says Nature, that the 
consumption of gas in Paris in 1890 exceeded that in 1880 by 26-2 

rcent., while the number of consumers increased 56°8 per cent. 
The amount per consumer diminished 19°5 per cent., from 1642 to 
1322 cubic metres. Electricity has evidently withdrawn many 
large consumers of gas, e same account states that in three 
years the number of arc and glow lamps has increased 140 and 170 
per cent. respectively. The consumption of petroleum in France 
has increased 47 per cent. in those ten years, while that of gas, in 
the whole of France, has grown 62 per cent. 


A LauncH has been constructed of aluminium by Messrs. 
Escher, WyssandCo. It will be exhibited in the Electro-Technical 
Exhibition in Frankfort. Its first trial trip was recently made on 
Lake Limmat, in Switzerland. It is described as a small and very 
elegant naphtha launch, made, it is said, wholly of aluminium. Not 
only is the entire hull of the vessel in all its parts and details 
said to be constructed of this metal, but the machine and 
screw-propeller also ; but we should think aluminium alloy the more 
likely material for the latter. This is the first water vehicle made 
of what is by some people regarded as the material of the future 
for such purposes. The little vessel is about 5-5 metres (18ft.) long 
and 1:3 metres (4ft. 3in.) wide, and possesses a 2-horse power 
motor. 


THE contract for a new well at Strood, for the City of 
Rochester Corporation, has been placed with Mr. Richard D. 
Batchelor, well engineer, Chatham. The well is to be sunk &ft. 6in. 
diameter to a depth of 113ft. 6in. from the surface and steined 
with brickwork, making the well 7ft. diameter in the clear. At 
the bottom of the well a heading is to be driven to connect with 
the existing heading—formerly driven by Mr. Batchelor. The new 
heading is to be 6ft. high by 3ft. wide. A boring also is to be 
driven from the bottom of the well ; the size of the boring will be 
4ft. diameter. The whole of the work will be in the chalk forma- 
tion. Heavy steam well-sinking machinery has been erected on 
the site of the new well, and the work of sinking is being pushed on. 


THE Tvmes says the rapid growth of Dunkirk as a port 
during the last forty years is well shown by a statistical table 
contained in the latest report of the British Consul there. In 
1850 the number of ships entered and cleared was 4042 of 307,311 
tons, with 256,756 tons of cargo. In 1890 the number of vessels 
was 6352, the tonnage 2,942,056, and the weight of the cai 
2,447,119 tons. In 1860 the tonnage entered and cleared was 62 
per cent. more than in 1850 ; it increased 72 per cent. in the next 
decade, 69 per cent. in the next, and 78 per cent. in the last. In 
other words, the tonnage trebled in the first twenty years of the 
period, and again trebled in the next twenty. It now ranks as 
the third port in France, Marseilles being the first, and Havre the 
second, while Bordeaux comes fourth, and Rouen fifth. 


Aw accident, resulting in the death of seven workmen, 
and great destruction of property, occurred on Sunday night at the 
Friars Goose Chemical Works, on the Durham bank of the River 
Tyne. The works now belong to the Chemical Syndicate, but were 
formerly owned by the Jarrow Chemical Company. The de- 
composing house, in which the calamity occurred, is about forty 
yards from the river frontage. Down the centre of the shed are 
five or six large furnaces, recently erected. In these furnaces are 
placed charges of several hundredweight of common salt and 
sulphuric acid. The resulting hydrochloric acid is conducted in 
long brick flues, over 4ft. square, to the bottom of the condensers, 
which are situated at the south side of the shed, about six s from 
the end of the nearest furnace, and which tower 80ft. high from the 
ground. The condensers are six in number, and are about 10ft. 
square, and present the appearance of large chimneys. They are 
composed of stone, strongly bound together with iron girders, the 
bottom being lined with bricks and packed with coke. The acid 
gas in its passage up the condensers is met by water coming down 
from a cistern situated on the top of the condensers, The gas is 
dissolved by the water, and the resulting liquid collects at the 
bottom and is conveyed by pipes to cisterns, there to be used with 
manganese in the production of the bleaching powder ur chloride 
of lime. The condensers were built some 26 years ago, but are often 
repaired ; in fact, one of them had just been undergoing repair. 
At half-past six the coke packing at the bottom of one of the con- 
densers was reported on fire. It is supposed that the fire originated 
in connection with the stirring up of the furnace fires after the 
week’s work was over. The condenser collapsed, causing the 
collapse of three adjoining condensers, and the death by crushing 
and burying of the seven men. 
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TRIPLE-EXPANSION MILL ENGINE, 1000-INDICATED HORSE-POWER 


MESSRS. HICK, HARGREAVES, AND CO., BOLTON, ENGINEERS 


(For description see page 88) 
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PROBATIONARY ENGINEERS FOR THE ROYAL NAVY. 
(To the Editor of The Bngineer.) 

Sirn,—As an intending candidate at the next examination for proba- 
tionary engineers for the Royal Navy, I should be glad if either you or 
some ‘‘ naval" reader could give me a specimen of the papers set in the 
recent examinations—or of last year—or could tell me where to obtain 
them if such a thing is — Statim. 
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later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tae ENGINEER. 








MEETINGS NEXT WEEE. 

Norta oF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, , Ist, in the Wood Memorial Hall, Newcastle-on-Tyne, 
at 2 o'clock. he annual general meeting. Paper, “On a Duplex 

re ong 2 of Centrifugal Ventilating Machines,” by Mr. William 
Cochrane. 7.x pnts Mop “On Experiments with xplosives used 
in Mines,” fay Walton Brown—see Federated Institution ‘ Transac- 
tions,” vol. ii., Pat 1 ‘*Experiments with Carbonite,” by Messrs. M. 
Walton Brown and W. Foggin. 

British Society or Minino Stupents.—Thursday, 6th August, at 
the Firth College, Sheffield, at 10.30a.m. Annual meeting. President's 
address and business. Afterwards, the Nunnery hers rn about | one 
and a-half miles distant, will be open to the 

owed Bainbri “Friday, 7th 





by the a rmission of Mr. dge. 
August. = kindness of = by Tylden-Wright, the following pro- 
gramme aes been arranged. Rig My leave Victoria Station, 
Sheffield, at 9.88 a.m. for Shire 0 Oaks, e shops, winding and com- 
pressing’ es bs be eee on the surface, and the air engines 
end furnace prod’ vey Kens ,000 cubic feet of air per minute underground. 
Afterwards, Pate the Company's Steetley Pit, 590 yards deep, where the 
winding is effected with a scroll drum; the Whitwell Pit, now in course 
of sinking ; and the rg 4 s Pits at Clowne, 840 yards deep. Large 
quantities of mineral oil have here been found near a main fault. At 


430 pm. the party will drive to Welbeck and Clumber, 
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SIR NATHANIEL BARNABY ON RECENT PROGRESS IN 
WARSHIPS, 


“A THOUGHTFUL and suggestive paper” was the epithet 
applied to Sir Nathaniel Barnaby’s contribution to the 
proceedings of the Institution of Naval Architects. Wedo 
not question that the paper was rightly so described, but 
we submit it was in the same sense in which Burleigh’s 
nod was so full of deep meaning; that is to say, 
that it was necessary to know what Sir Nathaniel 
was likely to have in his mind to attach the meaning to 
the brief statement of facts which he put forward. The 
comparison of the dimensions of the first armour-clad 
ships laid down with those of the present day, which is the 
prominent feature of the first part of the paper, for ex- 
ample, is given almost without comment. It reminded Sir 
Nathaniel, however, that he had proved correct hitherto 
in his forecast that ships would not exceed the Minotaur 
class in length, while the same statement of facts to Sir 
Edward Reed’s mind taught the lesson that he had been 
right in increasing the beam of ships, seeing that while 
the total length is 380ft., the breadth is 75ft. Beyond 
this, the suggestions on proportions that were prompted 
to the distinguished auditors present by this part of the 
paper remained confined to their own breasts; perhaps 
they feel, as Sir Nathaniel had told them, that it “is 
more pleasant to avoid controversy.” On the question 
of magnitude a few remarks were made. Lord 
Brassey spoke strongly in favour of limiting the size 
of our first-class armour-clads, but the general sense 
of the remarks of the speakers was that we must have a 
certain number of armour-clad vessels of maximum size 
for fighting in line and keeping the Channel and most 
important seas, combined with smaller ones for going 
through the Suez Canal to our distant Colonies. Mr. 
White pointed out that in concentration, and also in 
powers of resistance, ships of great size offer advantages 
which cannot be obtained by the same expenditure of money 
on smaller vessels. A fleet of the maximum number of 
large first-class armour-clads that could be handled by 
one Admiral would, if we understand Mr. White rightly, 
make “‘ mincemeat” of any number of smaller ships, who 
could only bring their powers into play in succession to 
be successively destroyed. Admiral Freemantle, speak- 
ing before Mr. White, appeared to take the same view. 
He dwelt more especially, however, on the necessity of a 
very much more powerful fleet than was fcrmerly called 
for, owing to the great increase of foreign Navies, such as 
Germany and Italy; also, he observed, we had happily 
discovered that we have a large commerce to protect. 
Lord Brassey gave an interesting account of the growth 
of the Victoria and Sans Pareil from designs of a modest 
character, that is, ships of medium size carrying single 
turrets, into the formidable dimensions they now possess 
Lord Brassey does not view these vessels with complacency, 
and we agree with him. A single turret is not what 
is to be expected from a ship of 10,470 tons. Lord 
Brassey did not like the low structure forward, and wished 
it could have been the after part of the ship that was low. 
Most seamen would share in his wish; unfortunately the 
only method by which it could be embodied in a turret 
ship, so far as we can see, would be by having a ship that 
was meant to go about and fight stern first. This is 
uncomfortably suggestive of a strategic movement away 
from the enemy, and our constructors might find some 
difficulty in making the spur of the ram get on happily 
with the propellers. Perhaps Lord Brassey would like 
the high barbette towers of the Duperré and other classes 
of French ships; yet, on the other hand, he has himself 
called attention to some of their weak points, so that we 
fear he, like many of us, is occasionally drawn into wishing 
for what can not be. 

While he desired to praise marine engineers for what 
they had achieved in spite of notable disappointments, Sir 
Nathaniel called attention to what he regarded as unsatis- 
factory in the department of shipbuilding, namely, the 
fact that outside the Royal Dockyards the shipwright 
apprentice has ceased to exist. He added, after the 
discussion on his paper had closed, that he had made 
special inquiries as to the training of shipwright 
apprentices in private yards in working in iron, steel, 
brass, or machine shops. A few shipwright apprentices 
he certainly heard of, but not such as thus usefully 
trained; in fact, he tells us in so many words “the 
shipwright is becoming in private yards, an extinct 
creature.” Mr. Richardson, of Newcastle, contended 
that this was an exaggeration; but, nevertheless, Sir 
Nathaniel considered that his statement was so little 
challenged as to cause him some surprise. From 
what we have said, or perhaps, as we might more 
correctly express it, from the absence of what we might 
have been expected to have said so far, our readers will 
think the discussion was a little tame. Perhaps, then, 
they would have shared our sense of satisfaction at the 
sight of Sir Edward Reed’s ominous looking back, 
moving up the hall. We do not hold with Sir Nathaniel 
that it is more pleasant to avoid controversy. In its 
em place, and conducted in a right way, controversy 

as done great things for us. The Institution of Naval 
Architects is the proper place, and those who are present 
are the right people. We altogether disapprove of cold 
water being thrown on discussion, and we were very glad 
to see Sir Edward stand up to speak. Unfortunately our 
satisfaction was limited to seeing. As soon as he began 
to speak it was evident that we were “out of sym- 
pathy with our environment.” That, we think, is the 
advanced expression for being disgusted. It might be 
very satisfactory for the Greeks if Hector suddenly 
ranks himself with Ajax and Achilles, but it makes 
the siege of Troy a tame thing. Sir Edward Reed 
positively congratulated Mr. White on his designs of 
1889. These ships, he said, could not be challenged 








by any foreign ones. If so, why did Sir Edward attack 
them so fiercely, standing on the same spot, in the 
spring of 1889? They have not been altered since in any 
particular, so far as we know. More surprises were in 
store for us. Sir Edward Reed enunciated the somewhat 
immoral principle for a constructor to put forward, that 
the simplest remedy for mistakes in construction is to 
spend plenty of money. So long as plenty of money is 
spent on the Navy faults will be remedied. ‘“ Short- 
comings will be made up by numbers;” such were the 
words used. Whatever might be the faults in the designs 
of 1889, Sir Edward Reed was sure that so long as Mr. 
White was at the Admiralty, two ships would be better 
than one. This we should have regarded as a master- 
piece of sarcasm, only that Sir Edward really did not 
seem to mean it as such. He next passed on to say kind 
words for the marine engineers. ‘I hold,” he said, “that 
we have passed through years when we might have 
cavilled at boiler difficuties,” having ships which cannot 
perform the speed laid down for them. Nevertheless, 
Sir Edward held that such failures arose from well- 
intentioned efforts, and were to be passed over, seeing 
that we had greatly increased our speed of late years. 
He extended the same principle, he said, to our ordnance. 
In spite of the failures of our guns, said he, we have very 
powerful pieces, and may be satisfied. 

Unquestionably the plea urged for engines and guns by 
Sir Edward is true, but the Institute of Naval Architects 
is hardly the place to urge such general truths, to the 
discouragement of professional criticism. This is not 
what Sir Edward Reed is for; we might as well not have 
a Sir Edward Reed if he behaves like this. And we may 
observe that, moreover, these are not cases in which Sir 
Edward’s doctrine, that quantity will make up for deficien- 
cies in quality, applies. For example, it would be difficult 
to satisfy the officers of the Cordelia and their friends—if 
we give them a second gun which bursts—that these 
two are as good as one which would not burst at all. 
Altogether, we are disappointed in the paper and dis- 
cussion. The fact is that public feeling goes in waves. 
We fear that the wave of keen interest is past, and 
that comparatively little protest would now be made on 
the discovery of a great failure in ships, engines, or guns. 
We hope that we are wrong, but we have misgivings. 

Finally, we would point out that in Sir Nathaniel’s 
summary of ten features indicating the lines on which 
improvements in warships have been sought there is a 
very striking omission. These ten features are as follows: 
(1) Special coast defence designs for ships dropped. (2) 
Gunboats and torpedo boats adopted for coast defence. 
(3) The torpedo, as under-water artillery threatens to 
displace above-water artillery. (4) Vessels for training 
and consular service have been kept to small dimensions 
and moderate speed and multiplied. (5) Unarmoured 
ships having crews over 300 men have been avoided. (6) 
Protecting decks have been introduced into all ys psa 
ships. (7) The maximum size of armour-clads and 
has been limited. (8) Torpedoes, torpedo boats, and the 
machine gun have been slowly introduced. (9) Long 
breech-loading guns with slow-burning powder have 
gradually come in. (10) Fast merchant ships have been 
adapted to act, if necessary, as naval auxiliaries in time 
of war. We question if much stress can be laid on the 
limit to maximum size in armour-clads, seeing that the last 
eight laid down have a displacement of 14,150 tons, the 
largest before made in English, French, and Italian Navies 
being respectively the Nile and Trafalgar, each 11,940; the 
Charles Martel, 11,882; and the Italia, 18,851 tons. The 
feature, however, which we think is really omitted, or 
very badly stated, is the enormous development of quick- 
fire in secondary armaments. The words “the machine gun 
has slowly come in,” would certainly not convey the idea 
that vessels now have a power of discharging a hail of 
projectiles consisting of shells up to 100 lb. in weight, 
which is appalling and out of proportion to anything 
known in former times; and that owing to the fact that 
each gun fires much more rapidly than formerly, fewer 
guns, and consequently far larger supplies of ammuni- 
tion, are carried than would be supposed. The develop- 
ment of the under-water artillery, as Sir Nathaniel calls 
the torpedo, has, in fact, been answered by the develop- 
ment of quick-fire. A battleship i is for offensive warfare. 
It is strange to omit so striking a development in offen- 
sive power in such a review as that taken by Sir Nathaniel 
Barnaby. 


THE SLUICES OF IRRIGATION TANKS. 


Frew points connected with the extensive system of 
irrigation in India give more trouble to those who are 
charged with its supervision than the sluices by which 
water is admitted from the tanks to the irrigation 
channels. Such tanks are situated more often than not 
far away from centres where mechanical aid is readily 
procurable, and as the consequence the adoption of really 
scientific methods can but rarely be resorted to. The 
natives, to whom is entrusted the opening and shutting 
of the sluices, and whose watchfulness must be relied 
on to stay incipient failure, are so ignorant or neglectful 
that such methods are in the large majority of cases 
utterly unsuitable. It has been within our own ex- 
perience, in such instance where scientifically constructed 
metal sluice valves have been fitted, to see the valued 
water flowing unchecked for many ‘days owing to the 
bending of the lifting rods due to rough usage. In others, 
from sheer carelessness the floating vegetation has been 
permitted to accumulate around the sluice entrances so as 
completely to choke them, and we recollect the death of 
a man, who, in his ignorance of the risk he ran, dived 
down to clear uway such an obstruction, and was 
driven by the pressure into the discharging pipe. 
Our engineers, therefore, who are charged with devising 
outlets of this character are driven to their wits’ end to 
design means which shall at all times and under all 
circumstances be effective. It might be supposed that 
lessons could be learned from the experience and 
practice of the natives themselves during the many 
centuries prior to European rule in India of irrigation 
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practice therein. Unfortunately, however, although in 
many respects—such, for instance, as sinking brick wells 
upon which to build masonry dams—the practice of bye- 
gone ages has afforded useful instruction, it cannot be said 
to have done so with regard to the difficulty of outlets for 
the stored water. Under the system which seems from 
time immemorial to have received almost general adop- 
tion the loss of stored water was simply immense. 
Probably fully quite as much of this ran to waste as was 
usefully conducted to the fields to be irrigated. The 
practice was to sink a rectangular pit or well in the centre 
of the dam—or bund, as it is usually called throughout 
India—from its crest to its base. From this emerged two 
tunnels; one leading to the irrigation channel, the other 
communicating with the water in the tank, and both 
having their entrances opposite to each other at the 
lowest depth of the pit or well referred to. Stoppage of 
the flow was made by lowering bundles of brushwood, 
heavily weighted with stones to sink them, down this pit; 
and when water was to be drawn off, so many of these 
bundles—or fascines, as we should term them—were 
drawn up as permitted of the required flow, they being 
again lowered when a <uafficient supply had been obtained. 
Such rough-and-ready means, we may be sure, had a very 
limited degree of efficiency. There was always, of course, 
a leakage more or less heavy, which in these days of 
financial economy could not be permitted. 

Failing, therefore, any useful lesson to be learned from 
former practice, it was but natural that our irrigation 
engineers should seek to employ the more refined methods 
known in European practice. We have above named 
some of the chief reasons which have militated against 
the useful employment of these. One of the best valve 
faces we have seen was a gridiron three-ported valve 
designed by Sir Guilford Molesworth. This gave the 
maximum of discharge with the minimum of lift; only 
unfortunately the ports were, owing to their relative 
smallness of size, liable to become choked by the im- 
purities in suspension in the effluent water. Then, again, 
the carriage of heavy ironwork, both for the valves and 
discharge pipes, was exceedingly difficult and costly to 
sites situated far away from railways or made roads, and 
the use of high-class mechanical methods was in conse- 
quence, in very many instances, quite out of the question. 
On the other hand, brick tunnels are exposed to many 
and serious objections to their use. The water rats 
which infest the tanks soon make their way through 
them, causing leaks which soon become fatal to the embank- 
ments themselves; while the rapidity of vegetable growth 
in a tropical climate enables it to take hold with destruc- 
tive tenacity during such brief intervals as may happen 
between the periods of drawing off water. Both to iron 
pipes and to brick or masonry tunnels, therefore, it will 
be seen that there are many objections to be taken. We 
have recently heard of an endeavour to supplant the em- 
ployment of either of these alternatives by concrete 
piping, and from reports made as to the experience 
gained with this, it would seem as if the difficulty with 
regard to the discharge outlet through the embankments 
had been in a large degree overcome. It requires but 
little technical skill to make such pipes im situ, the mate- 
rial—cement—can be readily transported without risk of 
injury or the incurrence of excessive cost, and if properly 
made and lined with a smoothing-off coat of almost pure 
cement, they present no roughness of surface whereon 
vegetable seed can find a lodgment. Even the sharp 
teeth of the rats are baffled by this new expedient. 

But although, with regard to this particular part of the 
tank outlets, the difficulties we have named appear likely 
to be surmounted, those of efficient working valves suit- 
able to all the conditions of the varied localities still 
remain to be successfully overcome. For such tanks as 
have a limit of head not exceeding 8ft. to 10ft. the 
ordinary iron or wooden paddle gate of simple construc- 
tion is often efficient; but when that limit be, as it con- 
stantly is, extended to 18ft. or 20ft., the pressure of the 
water defies all ordinary means of lift. Screw gear is, 
for the reasons we have pointed out, in very many 
instances wholly inadmissible; and if to lighten the 
pressure, so as to bring it within the power of less 
scientific methods, the size of the paddle be reduced, 
the multiplication of the orifices necessary for the required 
flow becomes the cause of a similar multiplication of the 
chances of injury to the bund by leakage, and necessarily 
largely increases the expense of provision for outlet. It 
yet remains, therefore, for our engineers to devise valves 
suited to the most intractable of the conditions under 
which irrigation work has often to be carried out in India. 
Provision must be considered for portability, non-liability 
to be put out of order by ignorant use, facility for repair, 
and security from deterioration by natural causes. The 
man who can devise a sluice valve which shall meet all 
these provisions will meet what is a greatly-felt want. 


THE DISPOSAL OF SEWAGE. 


‘THE question of the disposal of the sewage of populous 
places has long been a problem to engineers and chemists, 
which they have hitherto failed to resolve completely or 
even satisfactorily. The inherent difficulties are enormous, 
but they are increased ten-fold by the nonsense that is 
talked and written about the subject by empirics and 
people with a panacea. Ina most appropriate place— 
“dear dirthy Dublin”—and before a body eminently 
capable of appreciating his arguments—the Society of 
Chemical Industry—Mr. Rider Cook, in his recent presi- 
dential address, had the courage to discuss an admittedly 
thorny subject, and gave utterance to some plain state- 
ments that should prove eminently unpalatable to the 
mischief-mongers aforesaid. Mr. Cook was a member of 
the late Metropolitan Board of Works, and his connection 
therewith turned his attention to the attempts that have 
been made from time to time to deal with London sewage 
on more rational lines than those which have been 
hitherto in vogue. He arrived at the opinion that the 
way to view sewage was to regard it as a waste pro- 
duct, not necessarily directly available, but potentially 
highly valuable. The problem of its utilisation is, 


therefore, of pressing importance. Before embarking 
on any scheme for the utilisation of a bye product, 
the first two questions of the true expert are — 
What quantity is available, and what degree of 
regularity of supply may be expected? It is useless to 
begin expensive experiments for the sake of working up 
a few hundredweight of low-priced material, and it is 
suicidal to buy costly plant which is likely to be idle half 
its time, and many a material that seems valuable to one 
ignorant of all the factors in industrial success is very 
wisely wasted for one or other of these reasons. But no 
such impediments exist in the case of sewage ; its quan- 
tity is enormous and its supply continuous. In fact, in 
its quantity lies the chief difficulty of dealing with it, as 
we shall endeavour to show later. 

The consideration of a subject of this kind might be 
expected to fall rather within the province of the engineer 
than that of the chemist, and its discussion before the 
Society of Chemical Industry might on that account be 
thought somewhat anomalous, were it not that the Society 
combines the knowledge and practice of branches of both 
professions in the manufactures conducted by its mem- 
bers. So completely is this the case; that the name 
originally proposed for it was ‘‘ The Society of Chemical 
Engineers,” and it was only with a view to broaden its 
scope that the present title was adopted. 

When attention is turned to the plans that have found 
favour in quarters and with persons supposed to be 
enlightened, some of the methods are seen to be worthy 
to rank with the rarest of rare earths as chemical 
curiosities. In 1886 the Metropolitan Board of Works 
attempted to deodorise the sewage by pouring manga- 
nate of soda and sulphuric acid into the sewers, using two 
grains of manganate per gallon of sewage. The cost of 
this procedure was £107,063. The application of the 
direct experimental method to the determination of the 
quantity necessary, showed that in one minute an amount 
of manganate—of 20 per cent. strength—corresponding 
to 30 grains would be decomposed by one gallon of 
sewage, while in one hour 67 grains would be used 
up. Taking the former figure, the weight of manganate 
of soda requisite for the total quantity of sewage pro- 
duced at that time, viz., 150,000,000 gallons, would be 
287 tons, whereas only 18 tons were used. The demonstra- 
tion of these facts induced the Board to abandon the direct 
treatment, at a saving to the ratepayers of some £50,000 
a-year. After taking the whole of the circumstances into 
consideration, and carefully weighing the evidence 
adduced, we are of opinion that Mr. Rider Cook certainly 
did not err on the side of intemperance of speech when 
he said, speaking of such attempts to deal with sewage as 
that quoted above, “ Sometimes these efforts have not 
been altogether wise.” There is a studious moderation 
and gentle irony about this phrase that must appeal even 
to the dullest. 

On the abandonment of any attempt to render sewage 
innocuous, the risk of contaminating our ordinary sources 
of water supply is of course enhanced. By “ ordinary” 
we mean those obvious sources such as are afforded by 
the river on which a city stands, the withdrawal of water 
from which for domestic use was at one time the most 
innocent and natural thing in the world. The alternative 
to this is the collection of a purer water at a distant spot, 
and its conveyance from this source to the town to be 
supplied, a practice which has been adopted in Man- 
chester, Glasgow, and Liverpool. As is well known, 
it has been proposed that London should get its supply 
from the Welsh lakes. The cost of such a method is 
inevitably high, though not necessarily prohibitive. But 
Mr. Cook urges another objection, saying that, “‘in the 
event of war, or domestic disturbance in the country, the 
position of places thus supplied would be very critical. 
The destruction of a conduit as it passes by a bridge over 
a valley, or through a tunnel under a hill, would be most 
easy of accomplishment in these days of dynamite and 
gun-cotton, and the result to the population would be 
calamitous. This appears to us somewhat of a bogey, 
for though the occurrences mentioned are possible, the 
chance of their happening is tolerably remote. If we had 
habitually refused to undertake the execution of improved 
methods of transference and supply on the ground that 
their possible collapse, in the event of remote contingen- 
cies becoming immediate facts, would be inconvenient, 
we should be still in the woad stage of existence. 

Much more real is the objection that may be taken to 
some of these soft moorland waters, for the reason that 
their corrosive powers are much greater than those of the 
ordinary river, spring, or well water, to which we are 
accustomed, and that, therefore, as long as metal pipes 
are in use for conveying them, so long will the risk of 
metallic poisoning be real, if not imminent. A matter 
of greater moment is certainly the impoverishment of 
the country that goes on by reason of the removal of avail- 
able carbon, and especially nitrogen from the land, and 
its transference to the sea. A certain portion of this is, 
of course, returned to the occupants of the land in the 
form of the bodies of the occupants of the sea, fit for the 
former’s consumption. But though the gourmand has 
touchingly pleaded for the uninterrupted flow of sewage 
to the sea in the interests of his beloved whitebait, the 
process is scarcely economical, and its continuance 
cannot be recommended. 

Perhaps the matter of greatest weight dealt with in 
the address which is serving us as a text, is the question 
of the value of the available constituents in ordinary 
sewage as compared with the cost of recovering these 
constituents. Many well-meaning people {have repre- 
sented sewage as being an unworked mine of untold 
wealth ready to the hand of the first lucky explorer. 
The cold douche of common sense dispels this 
pretty vision. If there be one thing more stubborn than 
facts, that thing is figures—always assuming the correct- 
ness of the figures. Figures, in short, are the quantita- 
tive expression of facts. About the only valuable con- 
stituent in ordinary sewage is ammonia, and the quantity 
of this in one ton of sewage has a value of 0:004 of 10s., 





one poor halfpennyworth of ammonia to an intolerable 








uantity of water. Here, then, is the crux: As long ag 
the present system of water carriage obtains, this 
appaling dilution must continue. Nothing can be done 
with a ton of valueless matter containing one half. 
pennyworth of valuable material. It cannot even be 
handled without the cost of so doing exceeding its total 
worth. Far from sewage, as we know it, being a mine 
of wealth, it is an incubus, to get rid of which at the 
least possible expense is the only rational policy ; profit 
is impossible, loss certain; and our only care must be to 
decrease the loss by economical treatment, though never 
at the sacrifice of efficiency. 

One alternative exists which would reverse the upshot 
of the whole question. If the use of the system of water 
carriage were abandoned, and sewage collected in its 
natural concentrated state, the dreams of the social 
philanthropist would be no longer absolutely baseless. But 
it is more than doubtful whether a population accustomed 
to the cleanliness and convenienc® of the present system 
would ever submit to a troublesome and more or less 
unpleasant substitute. The only chance of such a change 
lies, as Mr. Cook has indicated, in the use of some 
chemical or chemicals—blessed words—capable of im- 
mediately deodorising and afterwards of preserving from 
decay the focal matter to which it or they were applied, 
combined with an apparatus convenient and cleanly in 
use. To the chemist and the sanitary engineer, 
ambitious of reform and enthusiastically convinced of 
his ability to initiate and execute it, the problem may be 
consigned with our best wishes for its successful 
solution. 





VYRNWY WATERWORKS — ARBITRATION AS TO THE TUNNEL 
UNDER THE MERSEY. 


AN arbitration has recently been held at the Westminster 
Palace Hotel, London, before Sir John Coode, with Mr. 
Meadows White as his legal assessor, concerning the claim of 
Messrs. Monk and Newell against the Liverpool Corporation. 
The proceedings commenced in the Court of Queen’s Bench 
byan action brought by Mr. John Newell, the surviving partner 
of the firm, to recover a sum of £28,474. In April, 1888, a 
contract was entered into between Messrs. Monk and Newell, 
for the construction of a tunnel under the river Mersey near 
Fidlers Ferry, for the purpose of carrying the pipes for the 
water supply from Vyrnwy to Liverpool, across the river, for 
£19,000. The contractors proceeded with the work for about 
a year and three-quarters. The work turning out of a very 
different character from that which they had anticipated, and 
the engineer of the Corporation having become dissatisfied 
with the way in which the contract was proceeding, in 
December, 1889, the Corporation gave them notice to deter- 
mine it, and took possession of the plant and material. The 
work has since been re-let to Messrs. Cochrane for 
the sum of £15,235. After allowing for work done and for 
plant and materials on the ground, this made the cost over 
the original contract £9690. Messrs. Monk and Newell's 
claim is:—For work done, £16,940; loss of profit in con- 
sequence of the Corporation putting an end to the contract, 
£11,000; detention of plant, £525. The Corporation set upa 
counter-claim for the £9690, the extra cost of the work 
under the new contract. The contention of the contractors 
was that by their contract they undertook to drive the tunnel 
through impervious material, and that both the specification 
and the information given them before sending in a tender 
gave them every reason to suppose that such would be the 
case. Borings had been made both on the Lancashire and 
Cheshire side of the Mersey, and in the bed of the river at 
two places down to the new red sandstone formation. On 
the Cheshire side the shaft had been driven to a depth of 
88ft. from the surface, and on the Lancashire side to a depth 
of 125ft., terminating in both cases in the sandstone rock, 
and the borings indicating that the tunnel would be driven 
through boulder clay formation, with at least 6ft. of im- 
pervious material between the crown of the tunnel and the 
strata overlying. It turned out, however, as the work went 
on, that no impervious bed of clay existed, and the tunnel 
could only be driven through the sand which was encountered 
by means of compressed air. Under these circumstances the 
contractors claimed to be paid the extra cost of constructing 
the tunnel. The contention of the Corporation was that the 
specification did not guarantee boulder clay, and contained 
the words “or other impervious material,” and that by the 
wording of the specification the contractors were to take the 
whole of the responsibility regarding the soil through which 
they had to go. The provision also in the specification for a 
shield to be used during construction showed that the engineer 
contemplated meeting with water-bearing strata. As soon 
as the case had been opened in the Queen’s Bench for the 
plaintifis by Sir Charles Russell, it was intimated by the 
Lord Chief Justice that this was not a case that could be 
satisfactorily investigated by a jury, and it was, therefore, 
decided to refer the case to an engineer of eminence, 
Sir John Coode being afterwards agreed upon as the 
arbitrator. During the arbitration Mr. Hawkesley was 
called by the plaintifis on subpoena, and against his 
wish, and stated that in the original plans which he 
designed for crossing the Mersey he considered that the 
tunnel should pass through the new red sandstone at a 
depth of from 104ft. to 170ft., and his estimate for the work, 
including the pipes, was £80,000. Afterwards Mr. Deacon 
prepared plans for crossing the river by laying the pipes in a 
channel dredged out of the bed. Objections, however, having 
been raised to this by the local authorities, the Board of 
Trade held an inquiry in 1887, and on the report of their 
engineer the Corporation were compelled to resort to the 
tunnel. Itfurther appeared during the inquiry that Messrs. 
Cochrane’s contract was to have been completed before the 
end of last year, but that so far they had only got to a depth 
of 140ft. with their shaft. Our readers will remember that 
this tunnel, which has given so much trouble, was forced 
upon the Corporation by a Board of Trade arbitration against 
their wishes, and against the advice of Mr. Deacon, the engi- 
neer of the Vyrnwy Works. 


THE FALL OF CLIFF AT BLACK ROCK. 


Ina recent issue we mentioned the narrow escape from partia 
destruction which the main sewer of the Brighton town 
drainage had had, owing to the fall of cliff adjacent to the 
eastern extremity of the town. We then took occasion to 
suggest that very possibly a pier or groyne, or some other 
artificial obstruction, placed at some distance from Brighton 





along the shore towards or even beyond Rottingdean, might 
bring about such a change in the action of the tides and 


cons 
obst 


witl 
Hot 
syst 


cite 
give 


exp 
inj! 
she 


ke a ee eee ee ee ee ai wee we ee ae ee 





Oe a a a eae ee: 





Jury 31, 1891. 


THE ENGINEER. 





95 





——— 





——_—— 
waves that the cliff at the place where the fall recently 
occurred might be rendered safe against further injury. The 
authorities of Brighton seem to have desired to act upon this 
view of ours. It appears that the land along the cliff 
towards Rottingdean is the property of the Marquis of 
Abergavenny, and the Town Council of Brighton sought 
authority from his lordship—as having manorial rights over 
the foreshore—to erect such a groyne or pier as we suggested. 
To this, however, the Marquis has, we understand, refused 
consent, on the ground that he can be given no assurance 
that his property lying to the eastward of the proposed 
obstruction may not suffer from it. Such a dread seems to 
us to be a natural one. We have all along, when dealing 
with the question of the marine defences of Brighton and 
Hove, asserted that security could only be obtained under the 
system pursued as to these by creating new dangers for the 
coast-line lying further eastwards. The instance we have above 
cited is admirably illustrative of this. First, the projection 
iven to the Hove works caused destruction to the adjacent 
beach of Brighton, and, secondly, the inordinately long groynes 
puilt by the municipality of the latter town in self-defence 
against this attack have caused the injury to the cliff at 
Black Rock. We can well understand the Marquis of Aber- 
gavenny, as the proprietor of the foreshore and the cliffs for 
several miles eastward of the groyne proposed by the Brighton 
municipality, objecting to a measure which all precedent 
experience has demonstrated to be almost certain to produce 
injury to his property. It is well, perhaps, that this lesson 
should be brought home to the authorities of Brighton, who 
suffered from the action of those of Hove, who in their turn 
had suffered from that of the harbour committee at Shore- 
ham. They will now learn that if this constant patchwork 
and makeshift is permitted, there will be no finality to the 
injury they may bring about; certainly until an estuary such 
as that at Newhaven be reached, and we should not like to 
ledge ourselves that injury might not be developed even 
yond that point. Failing to obtain the authorisation 
sought of the Marquis of Abergavenny, we hear it stated that 
the Brighton Town Council has decided to build a sea wall 
to protect the cliff at Black Rock from further injury. If 
the line of this be in the least degree in advance of the face 
of the cliff beyond which is to be left without such protection, 
ill-effects to the latter are sure soon to be visible. The wall 
should, we think, be built strictly to the line of the cliff as it 
stood before the latest fall, and in true and exact alignment 
with that of the cliff at which it will terminate. If any 
attempt be made to gain width for the road above by 
advancing upon the forshore, a very few months will develope 
serious defects further along the coast. We observed on a 
recent visit to Brighton that not only have the long groynes 
near the West Pier failed to accumulate beach, as we at the 
time of their construction several years back predicted that 
they would fail, but that they have most probably been the 
cause of a serious loss of beach observable over a not incon- 
siderable section between the old Chain Pier and Kemp 
Town. The experiences of every succeeding year at Brighton 
afford valuable though costly lessons as to the course best 
adapted for the coast defence of our maritime towns: 


RAILWAY EXTENSION IN SOUTH AFRICA, 

ACCORDING to a recent report of the United States Consul 
at Cape Town there have been — three important 
railway extensions in that colony, either of which alone five 
years ago would have been considered sufficient ground for 
complacent gratulation. These most important extensions 
comprise the completion of the line from Simon’s Town to 
Cape Town. This line is twenty-two miles long, passes 
through several suburban towns, and brings the naval station 
of Cape Colony into close connection with the capital, thus 
largely augmenting the defences of the colony. The next 
important extension is that of the main line—the Northern 
—from Kimberley, the centre of the diamond region, 647 
miles from Cape Town to Vryburg, a distance of 126 miles, 
and is being pushed with diligence to Mafeking, a further 
distance of 100 miles. This extensions shortens the time 
occupied by coach in going to the goldfields of the Transvaal 
by eighteen hours, or one-third. The carrying-out of this enter- 
prise was principally due to the British South Africa Company, 
which has taken possession of all the British territory between 
the German and Portuguese territories on the north and east, 
and carried its roadway to Mount Hampden, 800 miles beyond 
its former outpost, Mafeking. A railway following the road 
thus outlined is being built by the company to be taken over 
either wholly, or at least that portion passing through 
Bechuanaland, by the Government of Cape Colony. Accord- 
ing to letters from Americans who accompanied the 
expedition, it appears that the new territory is very 
rich in gold-bearing reefs, and the land is fertile, 
well watered, wooded, adapted to both agriculture and 
grazing, and has a generally good climate. The terms 
offered to prospectors by the company, according to which it 
has the right to float paying claims into either a joint stock 
aw or @ syndicate, the claim-holder receiving half the 
vendor’s scrip in the company so floated, are not sufficiently 
generous. Considering the large number of mining com- 
panies that will be established in the territory, it seems as if 
the tax on the claim-holder should not exceed half of that 
established. The opening of this northern railway has over- 
come the disinclination of the people of the Transvaal to 
admit the extension of the colonial system of railways 
through their country, and accordingly that system has been 
opened from Colesburg to Bloemfontein—144 miles—giving a 
through route to Cape Town and Port Elizabeth. A further 
extension from the capital of the Orange Free State to 
the Vaal River has been to, and the Transvaal 
Government has agreed to the extension of the railway 
to the goldfields of Johannesburg. An immense territory is 
opened north of the Transvaal, which will be occupied in the 
near future by those understanding how to turn to advantage 
the lavish riches of this part of South Africa. The time will 
speedily arrive when, with a lessened cost of reduction of 
gold-bearing ore and economy of working established, the 
mines of this country will astonish the world with the 
amounts of their outputs. Conservative as this Colony is 
said to be in its adoption of modern ideas, the Government 
has ordered from the United States two locomotives and 
twenty goods’ vans, the Consul being in the habit of distri- 
buting ne the Government railway staff the various 
Magazines and papers treating of railway matters coming to 
the Consulate. 








Wuar is said to be the longest shaft in the world in 


one piece, or in any number of pieces is, the American Engineer 


Says, in the Washington Navy-yard, Washington, D.C. It is 
in, square, 460ft. long and transmits to travelling cranes. It 
runs at 160 revs. per minute. 
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Modern Naval Artillery. Griffiths and Son, Prujean-square, 

Old Bailey, E.C. 1891. 
Unper this title is brought out a work on Elswick 
matériel, which amounts very much to the same thing 
as a work on the armaments of the British Navy, seeing 
that Elswick makes almost every kind of war store. 
There are also designs for coast defence and for foreign 
Powers which do not exist in the British service, notably, 
certain swift cruisers and mountings for the turrets at 
Spezia. There is a list of fifty-four war vessels built at 
Elswick, including the Victoria. The work is a valuable 
reference book, seeing that it supplies capital photo- 
graphs and short description, of most of the important 
designs existing. The description is, no doubt, too short for 
those who are specially interested in most cases, but the 
majority of readers would prefer it to be what it is, 
namely, a capital illustrated handbook. Some of the 
photographs are striking and popular, such as the frontis- 
piece, showing H.M.S. Victoria firing, and still more two 
photographs showing the 6in. quick-firing gun in action 
with ordinary and with smokeless powder. These 
are apparently instantaneous photographs, taken 
from the same point of view on the same occasion. 
Altogether, the work is to be commended strongly. It 
professes to be just what it is—a book brought out by 
Elswick; but while this puts the compiler in the position 
of holding a brief, as it were, for that firm, it ensures its 
trustworthiness as to knowledge on the subject on which 
he treats, and keeping this in view, the work is a capital 
book of reference. 





The Co-operative Movement in Great Britain. By BratricE 

Porrer. Swan, Sonnenschein, and Co. 
The Co-operative Movement To-day. By G. J. Hotyoake. 
Methuen and Co. 
THESE two books are intended to explain the co-operative 
movement to outsiders, its origin, growth, and progress, 
from the days of Robert Owen and the Rochdale Pioneers 
to the present time; and while Miss Potter’s work must 
undoubtedly rank as the more serious and important of 
the two, Mr. Holyouke’s can as certainly claim to be the 
more lively and readable. Indeed, all through his brightly 
written book, liberally enriched with quotation and 
anecdote, Mr. Holyoake manages not only to rivet the 
reader’s attention, but also—which is more to the point— 
to give him a clearer idea of the principles of co-operation 
than Miss Potter has succeeded in doing, despite the con- 
scientious thoroughness of her somewhat ponderous pages. 
But then Mr. Holyoake is the ardent and enthusiastic 
advocate of a movement of which Miss Potter, at least 
in the present instance, does not seek to be more than 
the historian. To her the co-operative movement is but 
a means to an end, one manifestation only of that great 
and growing democratic feeling, which, duly fostered, is to 
bring about the socialist millennium. She is, indeed, an 
avowed socialist, and is not afraid to hint at a “graduated 
income tax of something like 20s. in the pound on all 
incomes above £400 per annum.” Mr. Holyoake, on the 
other hand, looks suspiciously at socialism; and while 
ardently desiring increased liberty and equality, is satis- 
fied that they should be obtained by the old-fashioned 
constitutional methods. To him the spread of the 
co-operative principle is a magnificent end in itself. 
He is, so to speak, the apostle of the new gospel 
of commercial morality, the bearer of glad tidings 
to thousands of oppressed toilers, and his intense 
sincerity, and the earnestness with which he again and 
again reiterates his convictions, almost persuade the 
reader, against his better judgment, that a system of 
which so much is promised, which is to enrich everybody 
and impoverish no one, which is to make the bad good 
and the good better, and to be generally productive of 
peace and goodwill all round, must provide the remedy 
for all the ills of modern workers. According to Mr. 
Holyoake, the co-operative system, once securely esta- 
blished on Robert Owen’s principles, ought to work 
automatically in making men more honest, more thrifty, 
more industrious than before; though if he were not too 
much in love with co-operation to be able to criticise it 
quite dispassionately, it might be suggested that this is 
rather to mistake a cause for an effect. For surely it is 
not so much co-operation that tends to make a good 
citizen, as the good citizen who makes co-operation 
possible. 

Except he possess capital to start with, all the 
co-operative movements in the world will not put 
a pound a week into a poor man’s pocket, though 
they may help him to take care of it when once it has 
got there. In the same way co-operation, which is 
invaluable as an aid to the man who helps himself, will 
not make the idle man industrious, the drunkard sober, or 
the vast mass of lazy, good-for-nothing vagabonds who 
form the real source of perplexity to the philanthropist, 
into hard-working, self-respecting citizens. In fact, Miss 
Potter, in the concluding chapter of her book, draws 
attention to this very point and shows, to use her own 
words, “ how the first barriers to the indefinite extension 
of the co-operative movement are the conditions of life of 
certain classes,” and adds that “It is indisputable that 
about four-fifths of the wage-earning class are outside the 
co-operative and trade union movements.” Miss Potter 
further shows with great ability the reasons why the 
co-operative movement can never extend beyond a limited 
area, and while fully appreciating the beneficent influences 
of the system as far as it has gone, tacitly admits that it 
has scarcely made as much progress as its earliest 
inaugurators hoped for it. In conclusion, we have only 
to say that the books belong to the “Social Science” 
series, and “ Social Questions of To-day” series, respec- 
tively, and are both well-printed, inexpensive little 
volumes, Miss Potter’s being farther embellished with 
excellent coloured maps showing the counties in which the 
movement has most increased, and a carefully compiled 
appendix of statistics relating to its rise and progress. 





INSTITUTION OF MECHANICAL ENGINEERS. 





THE 1891 summer meeting of the Institution of 
Mechanical Engineers commenced on Tuesday in St. 
George’s Hall, Liverpool, Mr. Joseph Tomlinson, M. Inst. 
C.E., president, in the chair. There was a large attendance 
of members and visitors. The Mayor of Liverpool, on 
behalf of the citizens, heartily welcomed the members. 
After the minutes of the previous meeting had been read 
and adopted, and the reception committee had received 
the thanks of the Institution, the president announced 
that business would be at once commenced. 

Mr. Alfred Blechynden, of Barrow-in-Furness, then 
read a long paper, entitled ‘‘A Review of Marine Engi- 
neering During the Past Decade,” and dealt minutely 
with the evolution of the steam engine since 1881. We 
commence the publication of this paper elsewhere, but 
may briefly refer to some of its salient points here. 

At that time, 1881, the type of engine employed was a 
two-stage expansion compound, with an average boiler 
pressure of 77°45 lb. per square inch; piston speed, 467ft. 
per minute; heating surface per indicated horse-power, 
3°99 square feet; and consumption of coal per indicaed 
horse-power 1°828 per hour. Although there were in 
1881 two vessels, the Propontis and Sexta, fitted with 
three-stage expansion engines, little notice was taken of 
them, but since 1881 they had become the rule, and the 
boiler pressure had been increased even as high as 200 lb. 
per square inch; four-stage expansion engines had been 
adopted, and changes had been made in other respects 
necessitated by increased pressure, or by desire for 
increased economy or power. Referring to forced draught, 
Mr. Blechynden said that, like all economies in marine 
engineering, it was simply a question of the comparative 
cost of carrying a given freight at a given speed. As 
regarded material for boilers, it was questionable if 
the Board of Trade and Lloyd’s might not, with 
safety, modify their rules by reducing the thick- 
ness of shells and lowering the tests relatively to 
working pressures. For some years past boilers had 
been built for the Royal Navy with shells 18 per 
cent. thinner than required by the Board of 
Trade and Lloyd’s rules, and the test pressure, 
instead of being double the working pressure, was 
only 90 lb. above it, and those boilers had proved 
perfectly satisfactory in respect of strength. Increased 
steam pressure had led to the adoption of corrugated, 
ribbed, and spiral flues; and as far as the prohibition of 
thick furnace plates was concerned, experiments had 
shown that a furnace plate might be increased from }in. 
to jin. thickness without increasing its resistance more 
than 1} per cent., and flues built upon this principle had 
given every satisfaction. The change in the type had 
brought about corresponding modifications in the arrange- 
ment and number of the cranks, and the desire to econo- 
mise in length had led to such alterations as removing 
the valves from the fore-and-aft centre line and placing 
them behind or in front. Piston valves had been greatly 
improved, in Mr. Blechynden’s opinion, by the use of 
springless adjustable sleeves; and as regards valve gear, 
the old-fashioned link motion seemed hkely to continue 
to hold its own, as although not so mathematically 
accurate on paper, yet the effect could be made 
as good as with the best radial valve gear. The solid 
crank shaft for ordinary mercantile ships was a 
thing of the past, and as now built up of separate 
pieces shrunk together, the crank shaft was sounder and 
far more reliable, though a little heavier; and, referring to 
the weight of machinery relatively to power, the writer of 
the paper said that in many cargo vessels the limit had 
already been passed whereby they could attain the end of 
reducing the weight of machinery by augmenting the 
speed of revolution, as it could not further be accom- 
plished without changing the screw, so as to decrease its 
efficiency. In conclusion, Mr. Blechynden said the 
general conclusions were as follows:—The working- 
pressure had been doubled; the increase in working- 
pressure and other improvements had brought with them 
an equivalent in economy of coal equal to 20 per cent.; 
marked progress had been made in the direction of 
dimension, more than twice the power having been put 
into individual vessels; and substantial increase had been 
made in the scientific principles of engineering. 

Mr. F. C. Marshall congratulated the Institution upon 
having obtained a man of the position and experience of 
Mr. Blechynden to give them the results of his working 
during the last ten years. Mr. Marshall then proceeded 
to review and criticise the paper in detail. It was a fre- 
quently overlooked fact that forced draught was the 
secret of the success of the locomotive introduced by 
George Stephenson, and but for it they would not have 
gone far in the development of locomotives. At the time 
of their meeting in 1881, the members of the Institute 
were invited to inspect three Chinese war vessels, which 
were about the first fitted with forced draught, and since 
that time it had become an almost universal factor in the . 
development of marine engines, and he was very pleased 
to see the great economy of 15 per cent. in fuel which it 
had brought about. It had likewise increased the power 
30 to 50 per cent., and there was the further advantage 
that most inferior coal could now be used with perfect 
safety and suitability. There were steamship com- 
panies at present running, and which had _ been 
running from the date of the introduction of forced 
draught, using nothing but slack which had cost 5s. 6d. 
per ton instead of coal at 12s. 6d. The form of the 
apparatus for the adoption of forced draught had 
remained almost the same, and the inconveniences 
alluded to had greatly tended to produce a dislike for 
the open stokehold and a tendency towards the adoption 
of closed ashpits. He appealed to Mr. White to say 
whether the defects in the Navy boilers were due to 
forced draught. Mr. Blechynden had said there had 
not been much change in boilers, but one could not 
enter a boiler-shop now without being struck with the 
great changes which had taken place in the materials, 





and machinery, and also by that valuable acquisition 
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the surveyor. The material was altogether superior to 
that of ten years ago, and it might be said that there 
was a consensus of opinion that a change was 
necessary in Lloyd’s rules and the Board of Trade 
requirements which dated back some twelve or fifteen 
years. They were using material now which could 
be perfectly relied upon, and even if it were de- 
fective, it was the fault of the builder's own 
surveyors, and the workmanship was as perfect as it 
could be. There was no reason whatever why they 
should be compelled to recognise large factors of safety 
to account for deficiencies in material, workmanship, and 
decreasing strength of material arising from corrosion. 
These things should be considered as done with, and he 
should like it to go forth from that meeting that this 
excessive care or waste arising from the introduction of a 





factor of safety into their boilers was altogether unneces- | 
sary. They ought to have a fixed standard of material, a | 
fixed basis on which it was used, and make their rules | 
accordingly. The effect of the improvements on the 
Admiralty was that they had reduced their scantlings 18 | 
per cent., and there was no reason why that should not | 
be done by Lloyd’s and the Board of Trade. As regarded | 
fire-boxes, the attention of engineers had been far too much | 
taken up with the extent of tube surface, forgetting that, as 
George Stephenson said, the first foot of the length of the | 
tube does as much work asall the rest, and that the fire-box | 
does three-fourths of the work. As 
regarded copper pipes, there was a 
feeling that they were essential to 


with the French Navy, and those included not merely 
closed stokeholds, but induced draught in various forms 
embracing the use of compressed air introduced in the base 
of the funnel. The French at that time were employing the 
system of closed stokeholds in some large ships, and it was 
the action of the French which led them at the Admiralty 
to try the plan. The first applications of forced draught 
in the Royal Navy were made in vessels where, from the 
disposition of the armament, there was a difficulty of 
obtaining a sufficient air supply; and in some later trials, 


which were made in ships of practically the same boilers, | 


they obtained 25 per cent. more power without any 


inclosure of the stokeholds at all, but simply by the 
They 

went on with experiments with closed stokeholds, and so | 
gradually came to use and fit all their ships with appliances | 


improved supply of air with the assisted draught. 


for forced draught with closed stokeholds, and every- 


where they had been able to get results in the way of a | 
possible increase of speed in circumstances of emergency. | 


It must be remembered, however, that it was never con- 


templated to work the ships continuously at the higher | 


air pressures. At a very early period it was laid down 
that, under ordinary circumstances, the air pressures in 
the stokeholds should not exceed l}in. of water. Going 
over a considerable period of years, and within that 
limit of pressure with all but one type of marine 
boiler they had had no difficulty at all, and, indeed, Mr. 
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nesses of boiler shells as used in the Mercantile 
marine, and that change had been fully justified 
by the performances of the boilers. As regarded the 
lightness of the engines, it must be remembered that 
| the Navy, both on the side of the ships and in the 
machinery, took the fullest possible advantage of what 
make or material could do for them at any time, and 
they preferred to pay for anything they could get in the 
_ form of forging or casting, which allowed for that dispo. 
| sition of the material giving the best association of 
strength and lightness. ‘They didn’t believe in carrying 
| anything useless about, and were willing to pay for its 
removal. Referring to breakdowns in her Majesty's 
ships, Mr. White said that they didn’t complain of 
criticism, for it kept them up to the mark, but he was 
unaware of more than one or two cases over a long period 
of years in the Navy where those accidents had been of g 
serious nature or affecting the main engine. Out of fair. 
ness to those having charge of the machinery he had to 
| say that the great difliculty was that the engines were 
so rarely worked at full power. Mr. Blechyndey 
had rather unfairly referred to that in one connection, 
but let them imagine a vessel like that of the 
Admiral class, which on emergency could develope 
12,000-horse power, but was going about developing only 
1000-horse power, only exceptionally—perhaps quarterly 
—developing full power. He asked those who knew any. 

thing about machinery what chance 

the engineers in charge had of main. 








marine work, although they were seen 
nowhere else. This was due, among 
other reasons, to the use of salt water 
in former days, and copper pipes were 
also supposed to give great elasticity 
in the working of what was supposed 
to be an elastic body—the ship. As 
had been pointed out, in the copper 
they had been using there was a ten- 
dency to become injured, as in the case 
of the brazing of flanges, as many 
explosions that had taken place had 
occurred very near the brazing of the 
flange, showing it had something to 
do with the weakening of the copper; 
and it had been experimentally shown 
that copper was seriously injured by 
being overheated in the neighbour- 
hood of the flange. The introduction 
of copper-drawn solid pipes did not 
improve matters, for, unfortunately, 
just as in steel ingots, they found 
that in copper ingots there appeared 
small blowholes which drew out into 
serious dimensions, and the pipe be- 
came slit where they occurred. He 
thought that in a little time Lloyd’s 
and the Board of Trade would give 
them permission to use cast iron pipes, 
wrought iron pipes, or steel pipes— 
fitted, of course, under their supervi- 
sion and special regulations. Cast iron 
pipes had been used by Mr. Douglas 
Hebson, of Liverpool, and were, he 
believed, at present still in use. Speak- 
ing generally, there was still very great 
room for progress, for they much 
wanted an engine of high power which 
would work economically at low 
power. The expenditure of fuel with 
such engines, when working at low 
power, was very great indeed, and 
they required some invention of throw- 
ing out a cylinder, disconnecting a 
connecting-rod, or something which 
would give them an opportunity of 
using their machinery at low powers. 
He had listened with attention to Mr. 
Blechynden’s remarks on screw pro- 














pellers, but with due deference he 
would still say, as he did in 1881, 
that the screw propeller was still an 
unsolved problem, and that the data required much 
further careful working out. 

Mr. W. Laird—Liverpool—said he would like to 
mention some cases in which his firm had actually 
successfully utilised moderate forced draught for com- 
mercial steamers. The City of Dublin Steam Packet 
Company, in order to satisfy the speed conditions of the 
new mail contract, had to either build new vessels or 
improve their old ones. Forced draught on the closed 
stokehold principle was applied to four vessels, with the 
result that they were enabled during a good many years 
now to do their work most satisfactorily, with some 
economy to fuel and without trouble to the endurance of 
the boilers. That was due to having an ample surface 
combustion chamber and plenty of room for the circula- 
tion of water. Recently the London and North-Western 
Railway Company, in order to comply with the great 
desire of the travelling public for greater speed, decided 
to adopt forced draught on two of their vessels after re- 
engining them with tri-compound engines, with fixed 
vertical cylinders arranged in the old steeple type. The | 
boilers were made on the locomotive type, the stoke- 
holds closed, and air supplied by fans at moderate forced 
draught, with the result that they had worked well, and | 
burnt less coal than they did before alteration. 

Mr. W. H. White, after explaining the absence of 
the Engineer-in-Chief of the Navy, said that as regarded 
forced draught there was a chapter previous to that 
which they had heard which should never be forgotten. 
Although they in this country had first been struck with 
the use of forced draught as applied by Mr. Marshall in 
designing the Chinese cruisers, it would be within the 
memory of many who had attended the Paris Exhibition 
of 1878 that in the marine section there were shown the 
results of extensive experiments made in connection 


THE 


due to various causes. 


NORTON TOWER, VYRNWY AQUEDUCT TO LIVERPOOL—(See lelor) 


Blechynden used the right expression when he said that 
the discredit which falls upon forced draught ought often 
to be visited upon the type of boiler. They had in 
certain ships double-ended boilers in which all the fur- 


naces on both ends delivered into a common combustion | 


chamber, and that was the type of boiler where in ordi- 
nary circumstances of pressure difliculties had arisen, 
and in these boilers by reducing the tube surface, by 
improving circulation, and by protecting tube plates—the 
points to which the paper referred—the difficulties had 
been to a great extent overcome, but in those boilers it 
was not desirable to apply the higher pressure, which in 
the ordinary marine boiler in the Admiralty service was 
formerly 2in. of water. In their latter designs the air 
pressure for circumstances of emergency had been placed 
at lin., which did not exceed that used continuously on 
the large steamers making Atlantic voyages. Mr. White 
here emphasised his statement that the type of boiler was 
to be blamed for failure, and not forced draught. In the Navy 
they had hitherto used closed stokeholds, and speaking from 
personal observation, he could say that that arrangement 


| was liked by the stokers for the sake of comfort, and he 
| himself had gone into the stokehold from the engine-room 


for the same reason. The were disadvantages in the 
shape of air locks, less easy access and exit, and with 
great draught they must shut off the blast when firing, 
and with induced draught there were other difficulties in 
maintaining the furnace in full working order. In the 


| Admiralty they had no desire but to get the best thing 


obtainable at any time, so as to give the machinery of 
her Majesty's ships the greatest efficiency. They had no 
prejudices, and were certainly not above learning a lesson 
wherever it was to be learned. The lightness of the 
engines and the whole of the propelling apparatus were 


They did not adopt the thick- | 


taining the same readiness in all 
respects, as compared with the large 
vessels running out of the port of 
Liverpool, starting to cover a fixed 
distance and always doing their best? 
The difficulties were inherently con- 
siderable, and he wished to empha. 
sise the point that the breaksdown 
were in matters of detail, and not 
inthe main machinery. As regarded 
twin screws, thirteen years ago he 
had prophesied that there would 
come a period in the Atlantic trade 
when they would be adopted. In 
the Navy they had had experience 
of twin screws, from vessels of the 
size of small torpedo boats up to 
vessels of 13,000 tons displacement, 
and at speeds varying from 26 to 15 
knots; and so far as they had been 
able to compare them with single 
screws, the balance of advantage, 
as regarded efliciency, was on the 
side of the twin-screws. The 
swiftest vessels yet built were twin- 
screw boats, and he had _ himself 
taken the times of six trials of a 
torpedo boat, which on the six runs 
made an average cf 26} knots per 
hour. Vessels with three sets of 
engines and three screws had been 
introduced and carefully looked into 
many years ago, but the Admiralty, 
while recognising that the time might 
come, they didn’t think the time for 
change had yet arrived. It would 
be an interesting thing to see what 
could possibly be done with engines 
which could be separated, and the 
problems connected therewith had 
not keen lost sight of. The low 
speed difficulty was also being 
grappled with, but the greatest difli- 
culty with warships was one not con- 
cerned with engineering, but tactics, 
namely, when they could adjust to 
low powers they were obliged to 
have a large reserve of power so as 
to keep the ships in their respective 
stations. In conclusion, he would 
like to say that the mercantile 
marine of the country and the 
world owed an immense debt of gra- 
titude for what marine engineers had done in the last 
twenty yearsin the way of promoting commerce, cheapen- 
ing ocean transit, and giving the public the opportunity 
of traversing long distances at high speeds. 

This discussion was continued at considerable length, 
but we must defer this to afuture impression. We must 
conclude our notice of the meeting by reference to one 
of the visits. Short notices of the places open to mem- 
bers were published in a pamphlet, from which we quote. 





| Te LiverrooL WaTER Suppty.—VIisit TO LAKE 
Vyrnwy.? 
A visit to this Lake is being paid to-day. The new 


source of water supply for Liverpool is situated in 
| Montgomeryshire, North Wales, 10 to 15 miles from 
| Bala station, and 9} to 14} miles from Llanfyllin station. 
|The lake has been formed by building a masonry dam 
across the valley of the river Vyrnwy, a tributary of the 
Severn, near its narrowest part. Thesite was not chosen 
for this reason alone, but also because the rock appearing 
here in the bottom of the valley was found to have formed 
in past ages the natural bar or dam of a post-glacial lake, 
subsequently filled up by the alluvial deposit brought 
down by the streams above. A trench 1100ft. long, 
120ft. wide, and 60ft. below the alluvial surface at the 
deepest place, was made right across the valley down to 
the rock forming the ancient natural bar. All the loose 
silt, gravel, and boulders were removed, and the sloping 
rock was stepped so as to form a secure foundation for 
the base of the masonry dam; and the river Vyrnwy, 
which flowed through the valley, was diverted and carried 
over the excavation. ; 
When the lake is full to the overflow, the surface is 


2 For full accounts of the works and the masonry dam see TH® 
| ENGINEER, vol, lix., p. 12, 414, 514. 
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g25ft. above sea-level, and the principal dimensions 
are:— Superficial area, 1121 acres; length, 4} miles; 
average width, half-a-muile; maximum depth, 84ft.; 
capacity, 18,125 million gallons. The area of the present 
gathering ground is 18,000 acres, which the Corporation 
have power to increase to 23,200 acres by diverting two 
other streams. It is estimated that the rainfall will then 
yield an average daily supply of at least 53 million 
gallons, of which 40 million gallons will be available for 
Liverpool after delivering the required compensation 
water to the river below the dam. The length of the 
road round the margin of the lake is nearly twelve miles, 
including the road over the dam. | 

Masonry dam.—The dimensions of the dams are as 
follows: — Total length along carriage-way, 1165ft., or 
0:22 mile; height of parapet above bottom of foundation, | 
161ft.; height from river bed to sill of overflow, 84ft.; 
greatest head of water at base of dam, 146ft.; greatest | 
thickness at base, 120ft.; width of roadway between 
parapets, 19'8ft.; batter of wall, inside, 1 horizontal in 7} 
yertical—outside, 1 horizontal in 1} vertical; total quan- | 
tity of masonry, 260,975 cubic yards, or 510,000 tons. | 
The dam is built of hard dark grey stone, commonly | 
known as “clay slate,’ from the lower silurian 
formation, obtained from a quarry situated about 
1} miles north, up the valley of the Cynon stream. The 
masonry is coarse rubble ; some of the stones weighed as 
much as 10 tons, and more than one-third of them 
weighed over 4 tons. The roadway over the dam is 
carried on thirty-one elliptical arches of 24ft. span. 
The carriage-way is 14ft. above the top of the dam, which 
itself forms the sill of the overflow from the lake; the 
surplus water flows through the central nineteen arches 
of the roadway, and down the outer slope of the dam. 

Compensation water.—The daily compensation water 
to the river is discharged through an 18in. pipe laid in an 
outlet tunnel through the dam at the natural ground 
level. A continuous daily supply of 10 million gallons 
is discharged in this way. Every year also, at times 
appointed by the Severn Commission, 1200 million 
gallons have to be delivered into the river in the form 
of freshets, each of 40 million gallons per day for four | 
days, which are discharged through a 380in. pipe laid 
alongside the 1sin. pipe. The compensation water is 
measured in a building near the discharge pipes. The 
exact size of the orifice by which the flow is measured 
was determined by a permanent gauging basin, which 
may be used at any time. 

Vyrnwy tower.—The entrance to the Liverpool aque- | 
duct is about three-quarters of a mile from the dam in 
50ft. depth of water. The tower containing it stands 
104ft. above the surface of the lake, and is approached | 
from the road by a causeway carried on four arches. Its | 
internal diameter is 30}ft. The valves by which the 
water is drawn in from the lake are of novel construc- | 
tion. Within and without the tower are two standpipes | 
connected at the bottom beneath the foundation of the | 
tower. Each length of pipe forming either standpipe | 
has gun-metal faces, and is not connected with its neigh- | 
bours above or below. By hydraulic pressure those | 
above any joint may be lifted. The water flows through | 
the annular space, and may thus always be drawn through 
the joint nearest to the surface of the outside water, and 
discharged through that nearest to the surface of the inside 
water. By this means the best water is obtained, and the 
water about the strainers is not disturbed. Inside the tower 
the water is strained through screens of fine copper wire 
gauze, to cleanse it from impurities held in suspension. | 
When a screen gets clogged it is raised by hydraulic 
pressure, and automatically cleansed by jets of water 
from a peculiarly constructed turbine. An automatic | 








signal-bell gives notice when a screen gets clogged. The denser all fittedin onecase. This is of course of consider- | 


hydraulic machinery in the straining tower is worked by | 
pumps driven by water from a small reservoir on the 


adjoining hillside. | 


Aqueduct.—The distance along the aqueduct from the 
lake to the Town Hall, Liverpool, is seventy-six miles. | 
It consists for the most part of cast iron socket pipes | 
varying from 89in. to 42$in. inside diameter, and from 
lin. to 2}in. thick. The pipes are made in 12ft. lengths, 
and are jointed with lead. For about four miles the 
water flows through three tunnels, and in some specially 
important places, such as river crossings, through mild 
steel pipes. 

The Norton water tower, of which we give the first of 
several engravings this week, carries the last of five 
balancing reservoirs on the aqueduct between Lake 
Vyrnwy and the old Prescot reservoirs, eight miles from 
Liverpool. It is situated at Norton, near Runcorn, about 
seventeen miles along the aqueduct from Liverpool. As 
the ground is here more than 100ft. below the hydraulic 
gradient, a tower had to be constructed for raising 
the tank to the required level. The structure is of 
Roman Doric design, built of the new red sand- 
stone of the district; its height to the top of the 
tank is 113ft., and its diameter at the base is 95ft. 


| 





The tank is supported without girders or columns; 


cast iron bed plates resting upon the circular cornice of | ; - ‘ : = as 
P 8 UP | great part of the heat contained in the exhaust steam is | G, feed valve, connected to either main discharge, sea, or 


the masonry suppport by means of a hard steel expansion 


joint a hoop of rivetted steel plates of the same diameter | 


as the tower, designed to resist compression towards its 
centre. The bottom of the tank is constructed entirely 
of mild steel plates, rivetted together in the form of a 
segment of a sphere; the vertical sides are of cast iron. 
The principle is that of an inverted dome under tension, 
and no internal supports are required. The capacity of 
the tank is 651,000 gallons of water. 

The engraving on page 89 is from a scale drawing, and 
shows the proportions of the various details of masonry, 
details which, like those of the Vyrnwy dam and the 
several bridges we have illustrated, are all in perfect 
taste and harmony. The inscription just below the 
cornice, it may be mentioned, is—‘‘ Haec . Aqua. de. 
sabrinae . fontibus . LXXXM: pass . per. ardua.ac. 
plana . cambrensis . et . interiacentis . agri . ad . urbem . 
Liverpool: Civibus . commodo . futura . feliciter . est . 


deducta. A: S: MCCCOXC." 


FEED-WATER HEATERS AND FEED MAKE-UP APPARATUS. 


MESSRS. JOHN KIRKALDY, LONDON, ENGINEERS. 
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Fig. 9—'‘ COMPACTUM” EVAPORATOR 


Fig. 1—EXHAUST FEED HEATER 


ROYAL NAVAL EXHIBITION. 
No. XL 
EVAPORATING, DISTILLING, AND CONDENSING, 

THERE is in the Exhibition a small section in a separate 
building, near the electric lighting station, devoted entirely 
to the display of evaporators and distillers for making | : baie sai : 
fresh water from sea or other impure water, feed-water | cooling _ Pose —_—— y ae rey cock Fang ty 
heaters, and make-up feed apparatus. Three firms | ye ns See aes ee 
are exhibiting in this building, namely, Messrs. J. | °F for cleaning purposes. ee b 
Kirkaldy, Messrs. the Normandy Company, and Messrs. | A ee oe be a ‘di beg t a SH 
Caird and Rayner, the largest exhibtors being Messrs. ms — ey 7 Pn a thane we been a 
Kirkaldy, of London. This firm has at different times | P/@*es» fitted internally with a chamber and cross tubes. 
contiadl’ ext large numbers of experiments, with a| The latter are about 2°5in. diameter, and hence they and 

- ’ 


: Nearer : : he whole of the apparatus are easily cleaned. 
view to the determination of the quantity of water which t : : Brae 
may be evaporated on the one hand, and condensed on | In Figs. 9 and oo —_ Mon ae i 
the other, by fresh-water distilling and make-up feed | hand ~—— = npserecen a tng cae —— ee of a 
apparatus, and to ascertain the quantity of heat which | *™@*: t He ee A yeorgs Bagg secede cr phe “A be so "% is 
can be passed through tube and other metals with | ee ee oe ag “ 


surfaces heated by steam. Apparatus, the success of which | 2¢¢essary to evaporate water for drinking purposes, or 
epends on high fares in thee respects, are exhibited. | liquids of any kind for manufacturing purposes. In these 
The most salient exhibit is a small triple-expansion | &=8r@vings Ais the vapour ge to acral oe ’ 
engine, suchas might be used for propelling alaunch; fitted, | ra ce cnn oa sais ‘ boc ty ah. “es , the 
not with the usual condenser, but with an apparatus which | “789 Cock, connected either to bilge pump or to pipe run 
is a combined evaporator, feed-heater, and surface con- 


delivery; 7, circulating discharge; 8, evaporator; 9, 
condenser ; 10, filter; 11, circulating pump; 12, automa- 
tic duplex feed inlet and overflow valve; 13, junction 
valve to pass drinking water to feed tanks; 14, vapour 
outlet to main or auxiliary condenser through equili- 
brium valve 14b; 14a, vapour inlet valve to drinking water 


able interest to yacht owners, and we illustrate it in the 
accompanying engravings. The case is divided into | 
three compartments, and the exhaust steam is first passed | 
through the tubes in the evaporator, which is connected | 
on its evaporating side with the lower or condenser com- | 
partment, thus the evaporation is carried on under a 
vacuum, the exhaust from the engine being the heating | 
medium. The steam then passes through the tubes in | 
the heater compartment, giving up part of its heat to the 
feed-water, and finally passes into the lower or condenser 
compartment, where it is condensed and drained off with 
an air pump in the usual manner. 

In the engravings Figs. 1 and 2, 1 is the evaporator; | 
2, heater; 8, condenser; 4, exhaust steam to evaporator; | 
5, air pump suction; 6, circulating inlet; 7, circulating | 
outlet; 8, feed inlet to heater; 9, feed outlet from heater; | 
10, vapour to condenser; 11, live steam to evaporator 
and heater; F, feed inlet to evaporator; and E, overflow | 
to bilges. Figs. 3 and 4 is an enlarged view of the | so 
automatic water level regulator for the evaporator. By | Fig. 1O—‘COMPACTUM” EVAPORATOR 
means of the float D, the inlet valve A, or outlet valve on 
spindle B, are opened or closed as required. The whole | into bilge; D, the condensed steam outlet from evaporator 
apparatus thus becomes entirely automatic. | coils connected to either feed tank or main hotwell or 

This is a good attempt to conserve the heat of the | condenser; E,steam inlet to evaporator coils, either from 
exhaust steam, making it perform useful work andj main or auxiliary boilers, or exhausts from auxiliary © 
lessening the quantity of circulating water required, as a | engines; F, the brine cock, connected to bilge pump; 








abstracted from it on its passage through the evaporator 
and heater. These machines are already in considerable 


| use on board large ships as auxiliary condensers. 


Near this apparatus is one which is of even greater 
importance in all modern steamships, namely, a double 
distilling apparatus, which is also designed to act as an 
auxiliary condenser for any small engines on board 
the ship. This apparatus exhibited is for the Ita- 
lian Government. It will 





to a pump for feeding purposes; and H, the combined 
equilibrium and stop valve, to prevent a vacuum in 
evaporator, or close it off from condenser. When open 
to evaporator the small air-cock must be opened, and 
closed when valve is screwed down. The case of this 
apparatus is fitted with a door X like that in Fig. 6. 
The apparatus, as we have said, is chiefly used on 
board ship to evaporate salt water for making up 


make about 15 tons of | feed for the main boilers. The case cannot be exposed 


fresh water per day, and is illustrated by Figs. 5,| to a greater pressure than 10]b. per square inch, and 


6, 7, and 8. 
and letters have the following signification:—1 and 1a, 


In the above engraving the figures | usually works at about 3lb. below that of the atmo- 


sphere. Hence, as the case is about jin. in thickness, 


steam inlet to pumping engine and evaporator coils; 1b, | this door does not need any very heavy fastenings. As 
clean steam inlet to simple distiller; 2, filtered water to| made for the Italian service, and other foreign 


tanks ; 8, condensed steam returned to feed tanks; 3a, 


Governments, we are informed that the door is held 


steam drain to hot well or feed tanks without condens- | and the joint made by means of. a few pivotted 


ing; 4, evaporator feed cock either from condenser 9 or | screws, 


with thumb nuts, as shown in Fig. 6, 


main circulating discharge ; 5, drinking water pump; 6,| so that the door may be readily opened and the 


circulating inlet connected to sea and to any pump 


| salt removed, 
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NAVAL EXHIBITION.—EVAPORATING, FEED HEATING, AND CONDENSING APPARATUS 
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Figs. 1, 2, 3, and 4—COMBINED CONDENSOR, FEED HEATER, AND EVAPORATOR 
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Figs, 5, 6, 7 and 8—DOUBLE-ACTING DISTILLING APPARATUS AND AUXILIARY CONDENSER 


By Fig. 11 we illustrate one of two forms of Messrs. | engines he found that in long sea voyages on the average the boiler | 


Kirkaldy’s feed-water heaters. That shown by Fig. 11 


heats the feed by means of exhaust steam, and that | feet, and the consumption of coal per indicated horse-power 1828Ib. 


not illustrated is a live steam feed-heater. 1 is the 
exhaust inlet, 2 is the exhaust outlet, 3 feed inlet from 


| expansion engine, although at that time at least two had been 


pump, 4 feed outlet to boilers, 5 the scum valve, 6 the | 


drain and sludge valve, 7 the relief valve, 8 the soda cock, 
9 the soda and air cock, 10 the drain from tubes, and 11 
the cleaning door. The heater for the use of live steam 
for heating the feed differs in some respects from the 


confined to Messrs Kirkaldy, and although many people 
have been sceptical as to any gain apart from that which 
follows the prevention of expansion and contraction of 
the boiler by admitting cool feed, there are now many 
users who have proved over and over to their own satis- 


| and 62iin. diameter, by 42in. stroke, constructed by Messrs. 


| usually built now. 


| high as 2001]b. per square inch. 


faction that not only are the boiler repairs greatly | 


lessened, but there is a distinct saving of fuel by the 
adoption of these heaters. We dealt with this ques- 
tion in THE ENGINEER of the 8rd July, p. 11, and need 
not here again refer to it. 

Messrs. the Normandy Company are also exhibitors of 
some of their well-known evaporator and condenser plant 
—which is as usual well made. Messrs. Caird and 
Rayner are also exhibitors of an evaporator and con- 
denser in operation. 








A REVIEW OF MARINE ENGINEERING DURING 
THE PAST DECADE.! 
By Mr. ALFRED BLECHYNDEN, of Barrow-in-Furness. 


THE Institution has previously had two papers dealing with the 
progress of marine engineering—that by Sir Frederick Bramwell, 
read at a meeting of this city in 1872; and that by Mr. F. C. 
Marshall in 1881. The writer purposes now to review briefly the 
progress from the latter date until the present time. 

The results of Mr. Marshall’s investigations were briefly that the 
type of engine then employed was the two-stage expansion 
compound ; and from a series of examples of performances of such 





‘Institution of Mechanical Engineers. 


I | on-Tyne, to the specification of Mr. A. C. Franklin, then of London, 
exhaust heater. The use of live steam for the purpose is | 





pressure was 77°45 1b. per square inch, the piston speed 467ft. per | 
minute, the heating surface per indicated horse-power 3°99 square | 


per hour. No mention was made by him of the three-stage 


constructed, and had worked successfully for seven years. These 
were the engines of the Propontis, with cylinders 23in., 41}in., | 
obn | 
Elder and Co, to the designs of Mr. A. C. Kirk ; and those of the | 
Sexta, constructed at the Ouseburn Engine Works, Newcastle- 


with cylinders of llin., 17in., and 24in. diameter, by 18in. stroke, 
as illustrated in Fig. 1. Both of these engines were commenced in 
the year 1873, and tried in 1874, and were of the three-crank type 


Since 1881 the three-stage expansion engine has become the rule, 
and the boiler pressure has been increased to 1601b., and even as 
Four-stage expansion engines of 
various forms have also been adopted ; and many changes have 
been made in other respects, necessitated by increased pressure or 
by desire for incr economy or power. In dealing with the 
changes made during the last ten years, it will be best to commence 
with the furnace, and to proceed from the boiler to the engine. 

Forced draught.—Ten years ago the principle known as forced 
draught, so far as marine engineering in this country was con- 
cerned, had been practically confined to torpedo vessels, and the 
writer believes to three cruisers, each of about 2850 horse-power, 
though it had long been employed in steamers on American waters, 
Since then it has become the rule in all vessels for naval service, 
and comparatively common in both passenger and cargo vessels, 
By this means it is possible considerably to augment the power 
obtained from a given boiler ; and, so long as it is kept within 
certain limits, it need result in no injury to the boiler, but when 
pushed too far the increase is sometimes purchased at considerable 
cost. There are several methods by which the principle may be 
practically applied. In the earlier cases in this country closed 
stokeholds were adopted, the air being delivered into them by 
fans, at a pressure varying from about lin. to 3in. of water. This 
arrangement certainly has the merit of keeping the stokeholds 
cool, and its details are simple ; but it is dirty, and where bunker 
doors are not well-fitted, great discomfort may be caused on deck. 
Possibly also it is not quite so economical as the closed ashpit 
system ; but such exact data as exist of its working indicate that 
with moderate air pressure it is at least no less economical than 
natural draught. 


| fitted with forced draught. 


| fitted. 





In regard to the economy of forced draught, an examination of 


Table V.—appended—will show that while the mean consumption of 
coal in those steamers working under natural draught is 1°573 |b. 
per indicated horse-power per hour, it is only 1°3361b. in those 
This is equivalent to an economy of 
15 per cent. Part of this economy, however, may be due to the 
other heat-saving appliances with which the latter steamers are 
But independently of the economy of forced draught in 
coal relatively to power, it is like all economies in marine engi- 
neering, simply a question of the comparative cost of carrying a 
given freight at a given speed; or, in other words, it is a 
question of the total expenses of carrying the freight with 
the help of forced draught, as against the total expenses with 
natural draught. It is not a mere matter of coal consump- 
tion, which is only one of the elements that go to make up 
the total. Assuming that the consumption of coal per horse-power 
is not less with forced than with natural draught, then, since with 
forced draught it is possible to develope a given power from a 
smaller boiler, and consequently with smaller weight than with 
natural draught, here is at once a source of economy, because the 
difference in weight may be made up in freight. Such evidence as 
exists shows that not only is forced draught more economical as 
regards quantity of coal, but by its means such classes of coal may 
be used as would not without it be worth putting on board, It is 
in this direction perhaps that the greatest saving has followed its 
employment. 

hus far the following would appear to be a fair summary of the 
advantageous points attending the use of forced draught :—First, 
it seems fairly well established that, if the boilers are well con- 
structed and are provided with ample room to insure circulation, 
their steaming power may without injury be increased to about 
30 or 40 per cent. over that obtained on natural draught for con- 
tinuous working, and may be about doubled for short runs. 
Secondly, such augmentation is accompanied in normal cases by an 
increased consumption per indicated horse-power ; but thirdly, the 
same or even greater power being indicated, it may with moderate 
assistance of forced draught be developed with a smaller expendi- 
ture of fuel, the grates, &c., being properly proportioned. 
Fourthly, forced draught enables an inferior fuel to be used ; and 
fifthly, under certain conditions of weather, when with normal 
proportions of boiler it would be impossible to maintain steam for 
the ordinary speed with natural draught, the normal power may 
with forced draught be insured. In particular cases any or all of 
these aguas, may be a source of economy; and the first of 
them may render possible that which would otherwise be imprac- 
ticable. As now adopted in the Navy, forced draught is purely 
an auxiliary intended for use under special circumstances, hen 
a maximum power and speed are eq :ired only occasionally, or 
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when the vessel is intended for cruising in hot climates, or under 
such conditions of weather as to impair the natural draught power, 
in such cases it is a most important source ofeconomy. Vessels of 
the cruiser type, which are required in case of necessity to develope 
say over -horse power, while the usual cruising speed of about 
10 or 12 knots requires only from 1000 to 1500-horse power, are 
rendered possible at a reasonable cost by the adoption of forced 
draught. The recent troubles with naval ippracooe J in vessels of 
e 


engines which were introduced by Mr. Alexander Taylor in 1881, 
the engine was simply the two-crank engine with another high- 
pressure cylinder added tandem to the first cylinder, and for a 
year or two favours seemed divided between the three-crank 
engine and the two-crank tandem, the first cylinder being tandem 
sometimes with the second and sometimes with the third. In 
recent years, the tandem triple seems to have disappeared, except 
in cases of tripling old engines. But perhaps the desire to 





the Barracouta class have done much to unse' op n in 
regard to this problem, But looked at calmly it becomes evident 
that the causes of those troubles are altogether apart from the 
question of forced draught pure and simple, and are rather 
questions of boiler design. So long as boilers were designed with 
ample spaces for internal circulation, ample capacity of furnace 
and combustion chamber, and so proportioned that the surfaces of 
the furnaces and combustion chambers were sufficient to absorb a 
large proportion of the heat before the products of combustion 
reached the tube, and above all so that the tube-plates were 
rotected from direct impact of the intense radiant heat from the 
incandescent mass of the fire, no serious trouble ensued. In the 
recent cruisers built under the Naval Defence Act of 1889, a 
separate combustion chamber to each furnace has been adopted 
with perfect success, 

Boiler.—It is impossible to chronicle much change in the form of 
the marine boiler as designed for ordinary service; but both 
Messrs. Thornycroft and Messrs, Yarrow have given their atten- 
tion to water-tube boilers, with the object of lightening weights, 
and so rendering higher speeds attainable in small vessels. ‘These 
boilers, doubtless, have the merit of lightness; but unless there 
are no fewer than two in one ship, so arranged that one boiler can 
readily be shut off, they can be of little use in ordinary service, as 
the failure of one tube is the failure of the boiler of which it is a 
part, whereas in an ordinary boiler a tube may give out, and cause 
no more trouble than that involved in inserting a stopper. If, 
however, tubulous boilers were used in numbers and separable, 
they might be made serviceable for the mercantile marine, and 
might give the shipowner a few more tons deadweight, and so 
make remunerative what might otherwise be a loss, One of the 
great advantages, however, of boilers of this type—namely, the 
small weight of water they carry—is attended by what might be a 
serious drawback, inasmuch as they have to be fed and worked 
with greater care, whereas the large cylindrical boiler, which con- 
tains a large reserve of water, will admit of a little irregularity. 
But to set against this there is the probability that the damage 
might not be so serious in the water-tube boiler if the water were 
allowed to become low. Moreover, by the use of slow-working 
independent feed-pumps there is no reason why this possible source 
of trouble should not be overcome, 

Though no particular change can be recorded in the general 
design of the marine boiler, the change of material used and the 

reat advance which has taken place in the application of tools to 
Coiermsking cannot without notice. As a material for boilers 
iron is now a thing of the past, though it seems probable that it 
will continue yet awhile to be the material for tubes, Steel- 
making has moved on apace, so that now plates can be procured of 
132 square feet superficial area and Il4in. thick. echanical 
appliances have been greatly improved. All flanging, tapping, 
tubing, and staying, and in some works practically all rivetting, is 
the work of machines, and a —— caulking machine seems not 
quite an improbability. On the other hand, for purely boiler work 
a punching machine has happily become obsolete in marine engine 
works. In view of these facts and of the ever-increasing 
knowledge of the structure, the Board of Trade and Lloyd’s have 
relaxed some of the rules by which manufacturers were ‘ guided,” 
if not perhaps somewhat hampered, and have made considerable 
modifications in their scantlings. It is questionable, however, 
whether these bodies might not with safety still further modify 
their rules, and reduce the thickness of shells, and lower the tests 
relatively to working pressures. For some years past boilers have 
been built for the Royal Navy with shells 18 per cent. thinner 
than required by the Board of Trade and Lloyd’s rules, and the 
test pressure, instead of being double the working pressure, is 
only 901b. above it, and these boilers have proved perfectly 
satisfactory in respect of strength. While 18 per cent. lighter, it 
must not be supposed, in the case of thick plates at least, that 
they are weak in proportion, because the difficulties of manufacture 
and probabilities of defects in the plates increase so rapidly with 
thickness that it is doubtful whether the difference of weight 
represents with any degree of approximation the difference of 
strength. This appears to be the view of the Board of Trade, 
whose rules require all heavy plates to be subjected to special 
tests. This subject was introduced by Mr. Richard Sennett at a 
meeting of the Institution of Naval Architects in 1888, and Mr. 
John Scott, of Greenock, liberally taking action in the matter, 
subjected to hydraulic pressure a boiler shell built to Admiralty 
requirements, with the result that he proved with sufficient 
clearness that the elastic strength of the structure was capable of 
standing at least double the working pressure for which the boiler 
was designed. Without further di ing this question at the 
present, it appears to the writer that the time has arrived when 
the Board of Trade and Lloyd’s should reconsider their rules in 
these respects, 

The increased pressures of steam have also caused attention to 
be directed to the furnace, and have led to the adoption of various 
artifices in the shape of corrugated, ribbed, and spiral flues, with 
the object of giving increased strength against collapse without 
abnormally increasing the thickness of the plate. As is well 
known, a thick furnace plate is viewed by many engineers with 
great suspicion ; and meanwhile the advisers of the Board of Trade, 
perhaps with great wisdom, have fixed the limit of thickness for 
furnace plates at gin.; but whether this limitation will stand in 
the light of prolonged experience remains to be seen. It is a 
fact generally accepted that the conditions of the surfaces of a 
plate are far greater factors in its resistance to the transmission 
of heat than either the material or its thickness, In 1878 the 
writer made a number of experiments on the transmission of heat 
through brass and iron boiler tubes, the results of which went to 
show that, just so long as the surfaces were perfectly clean, the 
brass tubes were considerably more effective; but immediately 
they were reduced to the ordinary working condition of boiler 
tubes there was no appreciable difference in their efficiency. In 
1867 Isherwood tried experiments with plates of din., }in., and Zin. 
thickness; and he found that the thickness made no difference in 
the result, so far as he was able to detect. From the measured 
rate of the transmission of heat through thin plates and along bars 
of metal, it has been estimated that the resistances of the surfaces 
when fairly clean are about 974 per cent. of the whole for 4in. 
steel or iron-plate; so that, pias By a plate free from lamination, 
thickness being a mere secondary element, it would thus appear 
that a furnace plate might be increased from }in. to fin. thickness 
without increasing its resistance more than 1} percent. So con- 
vinced have some engineers become of the soundness of this view 
that they have adopted flues fin. thick. Amongst those who have 
had the courage to take this step is Mr. Alexander Taylor, of 
Newcastle-on-T'yne, who reports that after five years’ work such 
flues have given unqualified satisfaction. Inthe matter of mere 
size, there has not been much increase over boilers made many 
years ago; on the contrary, the increased pressures adopted have 
tended to cause a reduction in size. It is questionable whether 
such large boilers as those of the Wyoming and Wisconsin 
will ever again be produced. On the other hand, as the higher 

ressures have caused thicker scantlings, the larger boilers have 

me very rong 4 The boilers of the R.M.S, Empress of India, 

which were 16ft. 3in. diameter by 19ft. 6in. long, weighed 85 tons 
each, without furnace fittings or mountings of any description. 

Engine.—The change from the principle of two-stage expansion 
to that of three and of four stages has been attended with corre- 
sponding modifications in the engine. Though the first two of the 
three-stage expansion engines were of the three-crank type 
which has now become the standard, yet in the earlier east-coast 








ecc ise in length of engine has given rise to more varieties 
of arrangement than any other single cause. For this purpose, 
combined with the aim of making them more accessible, the 
valves have been removed from the fore and aft centre line, 
and placed behind or in front, and worked either by one of 
the numerous forms of radial valve gear, or by the link motion and 
levers. Itis true that by such an arrangement the length over 
the cylinders can be diminished ; but as the extent to which the 
distances between the centres can be reduced is limited by the 
lengths of the shaft bearings and the thicknesses of the cranks and 
couplings, little can be gained below the cylinders by this means 





Elbe, Lahn, and other vessels have drawn serious attention both to 
the material and to the modes of construction of the pipes. The 
want of elastic strength in copper is an important element in the 
matter; and the three following remedies have been proposed, 
while still retaining copper as the material. First, in view of 
the fact that in the operation of brazing the copper may be 
seriously injured, to use solid drawn tubes. This appears fairly to 
meet the main dangers incidental to brazing; but as solid-drawn 
pipes of over 7in. diameter are difficult to procure, it hardly 
meets the case sufficiently. Secondly, to use electrically deposited 
tubes. At first much was promised in this direction ; but up to 
the present time it can hardly be regarded as more than in the 
experimental stage, Thirdly, to use the ordinary brazed or solid- 
drawn tubes, and to reinforce them by serving with steel cord or 
steel or >} wire. This has been tried, and found to answer 
perfectly. For economical reasons, as well as for insuring the 
minimum of torture to the material during manufacture, it is 
important to make as few bends as possible ; but in practice much 
less difficulty has been experienced in serving bent pipes in a 





However, where length of hatch is important, such an arrang t 
has its value. Of the three-stage expansion principle to paddle 
engines, Mr, Roger’s arrangement of oscillating engine is most 
interesting, and has been found to work most satisfactorily. Of 
four-stage expansion engines, the oldest type is that made by 
Messrs. Denny and by the Barrow Shipbuilding Co., which 
consists simply of two pairs of cylinders working tandem. Messrs. 
Richardson, of Newcastle, adopt a four-crank engine. Messrs. 
Fleming and Ferguson’s consists of two pairs of cylinders working 
two cranks by means of a pair of triangular frames ; this is similar 
in principle to Mr. Bernays’ engine, illustrated in the discussion 
upon Mr. Thornycroft’s paper on high speed steam navigation 
(Institution of Civil Engineers, vol. lzvi., 1581, p. 147.) 

Two of the most common types of triple engines are those with 
the cylinders arranged in the sequence—high, intermediate, low ; 
the condenser forms part of the engine framing, and the pumps are 
placed at the back ot the condenser, and worked by levers. Inthe 
smaller engines, the cylinders are rigidly bolted together; but in 
the larger they are free, and connected only by a pair of bar stays 
fixed to their centres. This is customary in order to prevent the 
extension of the distance between the centres when the engines are 
heated; but it is a point which appears more important in theory 
than in practice, and it is doubtful whether the greater rigidity of the 
bolted cylinders in the smaller engines is not a much more important 
feature in ordinary work, 

In the Navy, where, owing to the necessity for arranging all 
machinery below the water-line in unprotected vessels, the 
horizontal engine formerly reigned almost supreme, vertical engines 
are now almost uniformly adopted, and the necessary protection 
for the cylinders is obtained by an armoured hatch. In the later 
designs the larger engines are made open-fronted, with standards 
of cast steel at the back and wrought steel pillars in front. Feed, 
bilge, and circulating pumps are worked by separate engines. For 
the air-pumps also separate engines have sometimes been adopted, 
and they possess great merits for manceuvring purposes, as the 
vacuum can be maintained and the condenser kept clear of water 
while the main engines are standing, and the latter are thus ready 
to answer more instantly any order which may be given. With 
the three-crank engine, however, this is of less importance than 
with the two-crank type. 

In modern cruisers, which are designed with the view of 
steaming upon emergency at a very high speed and ordinarily at 
about half that rate, the engines become much too large for the 
power developed at slow speeds, and in consequence are not 
economical under the ordinary condition of working. In larger 
vessels this difficulty is met by separating each set of propelling 
engines into two sets of half the capacity, the one forward of the 
other, and so arranged that the forward set may be disconnected 
and the after set left todo the work. The propelling engines of 
the Italian cruisers Lepanto, Italia, Re Umberto,! and Sardegna, 
and of the British cruisers Blake and Blenheim, have been arranged 
on this plan. In smaller cruisers no such plan has been adopted, 
so far as the writer knows, nor would it be convenient with the 
limited room available; but something almost equivalent might 
without much difficulty be contrived, such as using the high and 
intermediate cylinders as a two-cylinder compound engine, and 
disconnecting the low-pressure cylinder, which would require to be 
placed forward, A similar arrangement the writer learns has been 
on or by Mr. Macfarlane Gray at a recent meeting of the 

nstitution of Naval Architects. ‘I'he general details of the engine 
have not undergone many modifications, but still they have not 
remained without change. 

Piston valves.—In Mr. Marshall’s paper piston valves were 
referred to—page 473. Since higher steam pressures have become 
common, these valves have become the rule for the high-pressure 
cylinder, and are not unusual for the intermediate, hen well 
designed they have the great advantage of being almost free from 
friction, so far as the valve itself is concerned. In the earlier 
piston valves it was customary to fit spring rings, which were a 
frequent source of trouble and absorbed a large amount of power 
in friction; but in the writer’s recent practice it has become usual 
to fit springless adjustable sleeves, For this plan he is indebted to 
the suggestion of Mr, James Thompson, of the Pacific Steam 
Navigation Company. These sleeves have all the advantages of the 
solid ring, so far as their freedom from friction is concerned, and 
in case of leakage they can with ease be adjusted by lining up at 
their joints. In smaller engines the same springless ring has been 
used for the pistons of the high-pressure and intermediate 
cylinders, It may not give such absolute steam-tightness as the 
spring ring ; but any little leakage can be picked up in the low- 
pressure cylinder, and such very slight loss of efficiency as may 
be due to this cause should be fairly well compensated by the 
diminished friction of the valves, For low-pressure cylinders the 
writer isnot much in favour of piston valves. If fitted with spring 
rings, their friction is about as great, and occasionally greater, 
than that of a well balanced slide valve ; while if fitted with spring- 
less rings there is always some leakage, which is irrecoverable. 
But the large port clearances inseparable from the use of piston 
valves are most objectionable, and with triple engines this is 
especially so, because with the customary late cut-off it becomes 
difficult to compress sufficiently for insuring economy and smooth- 
ness of working when in full gear, without some special device. 

Valve gear.—This subject has received much attention. About 
1880 Messrs. R. and W. Hawthorn, the firm with which the writer 
was then cc ted, com d the use of a form of the Hack- 
worth valve gear, of which some modification was fitted to nearly 
all of their subsequent engines—‘‘ Proceedings,” 1880, p. 430. 
About the same time Mr, Joy introduced his valve gear, which is 
nearly, if not exactly, the same in principle as one of the numerous 
forms tried by Mr. Charles Brown. ‘The apparent and direct 
advantages were—more nearly mathematically accurate distribu- 
tion of steam, constant lead, and fewer parts. Indirectly these 
valve gears have the advantage of shortening the engine, over the 
cylinders at least, because in their adaptation to the engine the 
valves are removed from the centre line to the front or back, 
whereby also they are rendered more accessible, These advan- 
tages having turned attention to the matter, the forms of radial 
valve;gear became ‘‘ legion.” But the old-fashioned link motion, 
though it seemed for a time likely to disappear, still holds its own, 
and in all probability will continue to do so, 

Crank shaft.—For ordinary mercantile ships the solid crank shaft 
has become a thing of the past. As now built up of separate 
pieces shrunk together, the crank shaft is sounder and far more 
reliable, though it is a little heavier. 

Centrifugal pumps have been more commonly adopted than 
formerly for perme Tee sit and with great wisdom, as they 
offer the advantage of keeping a cool condenser at all times, and 
may be used as a powerful auxiliary in case of bilging. 

Steam pipes.—The failures of copper steam pipes on board the 
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h than would have been expected. Discardiny copper, it 
has been proposed to substitute steel or iron. In the early days of 
the higher pressures Mr. Alexander Taylor adopted wrought iron 
for steam pipes, One fitted in the Claremontin February, 1882, was 
recently removed from the vessel for experimental purposes, and 
was reported upon by Mr. Magnus Sandison in a paper read before 
the North-East Coast Institution of Engineers and Shipbuilders— 
‘‘ Transactions,” vol. vii., 1890-91, p. 113. The pipe was 5in. external 
diameter, and 0°375in. thick. It was lap-welded in the works of 
Messrs, A. and J. Stewart. The flanges were screwed on and 
brazed externally. The pipe was not lagged or protected in any 
manner. After eight and a-half years’ service the metal measured 
where cut 0°32 and 0°375in. in thickness, showing that the wasting 
during that time had been very slight. The interior surface of 
the tube exhibited no signs of pitting or corrosion. Cast steel has 
been freely used by the writer for bends, junction pieces, &c., of 
steam pipes, as well as for steam valve chests; and except for the 
fact that steel-makers’ promises of delivery are generally better 
than their performance, the result has thus far been satisfactory in 
all respects, 

TABLE 1,—Tensile Strength of Gun-metal at High Temperatures. 





Tensile 








Composition Temperature | Elastic limit Elongation in 
oO oO strength per | per length of 

gun-metal. oil bath. sq.inch. | sq. inch. zin. 
Per cent. Fah. Tons. | Tons. | Per cent. 

Copper 87 50° | 12°34 | 8°38 14°64 

Tin | | 

Zine 3h | 

Lead 1h 400° 10°83 | 6°30 11°79 

Copper 87 { 50° | 13°86 8°33 | 26°30 

Tin 8 | | 

Zinc 5 | 458° 10°70 7°43 | 12°43 





The result of these experiments was to give somewhat greater faith 
in gun-metal as a material to be used under a high temperature ; 
but as steel is much stronger, it is probably the most advisable 
material to use, when the time necessary to procure it can be 
allowed. 

Feed heating.—With the double object of obviating strain on the 
boiler through the introduction of the feed water at a low tempera- 
ture, and also of securing a greater economy of fuel, the principle 
of previously heating the feed water by auxiliary means has 
received considerable attention. 

Auxiliary supply of fresh water.—Intimately associated with the 
feed is the means adopted for making up the losses of fresh water 
due to leakage of steam from safety valves, glands, joints, &c., and 
of water discharged fromthe air pumps. A few years ago this loss 
was regularly made up from the sea, with the result that the water in 
the boilers was gradually increased in density ; whence followed de- 
posit on the internal surfaces, and consequent loss of efficiency, and 
danger of accident through overheating the plates. With the higher 
pressures now adopted, the danger arising from overheating ismuch 
more serious, and the necessity is absolute of maintaining the 
heating surfaces free from deposit. This can be done only by 
filling the boilers with fresh water in the first instance, and main- 
taining it in that condition. To do this two methods are adopted, 
either separately or in conjunction. Either a reserve supply of 
fresh water is carried in tanks; or the supplementary feed is 
distilled from sea water by special apparatus provided for the 
purpose. In the construction of the distilling or evaporating 
apparatus advantage has been taken of two important physical 
facts, namely :—That, if water be heated to a temperature higher 
than that corresponding with the pressure on itssurface, evaporation 
will take place ; and that the passage of heat from steam at one 
side of a plate to water at the other is very rapid. In practice the 
distillation is effected by passing steam, say, from the first receiver, 
through a nest of tubes inside a still or evaporator, of which the 
steam space is connected either with the second receiver or with 
the condenser. The temperature of the steam inside the tubes 
being higher than that of the steam either in the second receiver 
or in the condenser, the result is that the water inside the still is 
evaporated, and passes with the rest of the steam into the condenser, 
where it is condensed and serves to make up the loss. This plan 
localises the trouble of deposit, and frees it from its dangerous 
character, because an evaporator cannot become overheated like a 
boiler, even though it be neglected until it salts up solid; and if the 
same precautions are taken in working the evaporator which used 
to be adopted with low-pressure boilers when they were fed with 
salt water, no serious trouble should result. When the tubes do 
become incrusted with deposit, they can be either withdrawn or 
exposed, as the apparatus is generally so arranged; and they can 


then be cleaned. 
(To be continued.) 








AMERICAN ENGINEERING NEWS. 


Railway accident.—A very serious accident occurred recently on 
the New York, Lake Erie, and Western Railroad, due in the first 
place to the negligence of an employé, but the real cause of which 
was in the system of operating the traffic. A passenger train had 
stopped at a station not on its schedule in consequence of some 
slight repairs required on one of the cars. The rear brakeman did 
not immediately start back to place torpedoes on the track as a 
protection for following trains, and without any warning a fast 
freight train came along and completely wrecked the two rear cars 
of the passenger train. The engine ran half way into the last car, 
and coals from the ash-pan or a broken car lamp set fire to the 
wreck, Several persons were killed outright, others were caught 
in the mass of broken timbers and burned to death. Altogether 
about twenty persons were killed, ten injured, and three cars were 
destroyed. The code of train rules requires the rear brakeman of 
a train which makes any unscheduled stop to go back at once a 
certain distance and place torpedoes on the rail, the engine of his 
train calling him in by a signal whistle when the train is ready to 
proceed. ‘This rule is observed in a very lax manner, brakemen 
generally waiting first to ascertain what the trouble is, and then 
strolling slowly up the track, as though they took it for granted 
that there was no train following so close as to be an element of 
danger. This system isin very general use, but some more efficient 
system is needed for the protection of heavy passenger traffic. 

Rain producing.—The Department of Agriculture has com- 
menced a series of practical experiments upon the feasibility of 
producing rain by discharging explosives at certain altitudes. The 
plan has frequently been suggested, the claims being based largely 
on statements as to heavy rains following after battles in which 
artillery has been largely used, and upon the generally accepted 
idea that rain follows close upon July 4th, owing to the continuous 
discharge of fireworks and explosives during that holiday. 
Congress has voted an appropriation for the experiments which 
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have recently been commenced. The first experiments were with 
the means of exploding, and balloons filled with a mixture of two 
parts hydrogen to one part oxygen were first tried. The balloons 
were about 12ft. diameter, containing about 500 cubic feet of gas, 
and were sent up about 1200ft. e charge was fired by an 
electric spark by means of a wire attached to the anchor cable, and 
the results were successful as far as the practicability of making 
the explosions as required. No rain is reported as having followed 
these limited experiments, but they will shortly be repeated on a 
larger scale in the dry part of the State of Kansas. It is said that 
a part of the Central Pacific Railway, which is in an almost rainless 
region, required a good deal of blasting during construction, with 
the result that numerous rain storms occurred, while after the 
completion of the road the region resumed its dry character. The 
carrying out of practical experiments is at least interesting. 

Waterworks of St. Louis, Mo.—Very considerable extensions are 
being made to the water supply system of this city, including a 
new inlet tunnel and intake from the Mississippi River, calculated 
for a daily supply of 100,000,000 gallons. The tower is about 
1500ft. from the bank, and stands upon a masonry pier about 
57ft. 6in. by 22ft. at the bottom, and 40ft. by 22ft. at the top, the 
upstream end having a slope to act as an ice-breaker. In this pier 
are the inlet gates and chambers, controlled by machinery in the 
tower, and under it is the vertical inlet shaft, 7ft. in diameter and 
about 40ft. deep. The inlet tunnel is 1553ft. long, 7ft. diameter, 
with a brick lining 13in. thick, and dry stone packing over the 
crown. It is driven through limestone. At the shore end of this 
tunnel is a vertical uptake shaft, 7ft. diameter, from which, at 
about 30ft. above the inlet tunnel, runs an inshore tunnel 7ft. 
diameter and 600ft. long to the screen chamber and wet well at 
the pumping station. Owing to the size of the tunnel only three 
drills could be worked, and the driving occupied seven months, 
and cost about 12 dols. per cubic yard. From the inshore end of 
the inlet tunnel a short barrel tunnel leads to a large shaft, over 
which will be placed engines with a daily capacity of 5,000,000 
gallons, for the purpose of draining the main tunnel when required. 
The main supply pumps discharge through 42in. pumps into a 
delivery well from which the water is led to the settling basins 
described some weeks ago. The city has a population of 400,000, 
with a daily consumption of 32,000,000 gallons. The works are 
owned by the city. 

United States torpedo board.—A permanent torpedo board has 
been organised as an adjunct to the Navy Department, and will 
consist of three naval officers. One of the first operations of the 
board will be the preparing of plans for torpedo boats and torpedo 
defence appliances and conducting tests of torpedoes. A number 
of Whitehead torpedoes have been ordered, which are to have a 
speed of 31 knots for 400 yards, and 29 knots for another 400 yards, 
with a lateral deviation not exceeding 100ft. Fifty of the Howell 
auto-mobile torpedoes have also been ordered, and will be tested in 
competition with the Hall and Whitehead torpedoes. Gun-cotton 
will be the explosive. The tests will be made at Newport, R.1. 
All the new warships are fitted with torpedo tubes, but are not 
——— with torpedoes, and when the tests are completed a large 
number of the adopted type will be made to supply the Navy and 
for storage. The submarine torpedo boat Destroyer, which was 
designed by the late Captain Ericsson, and will be — by 
August, will be tested by the board. A new steel torpedo 
defence net for the warships is also to be experimented with. This 
net is of American design, and weighs less than those now in use. 
It will be rigged out from the sides of the ship by steel booms, and 
when not in use will be stowed along the side of the hull in the 
usual way. This net will be tested with the explosive torpedoes at 
a speed of 31 knots. The torpedo allowance for the Navy is about 
200 for the vessels now afloat, but about 4000 will be manufactured 
for use as required. 

Railways.—The Canadian Pacific Railway and the Boston and 
Maine Railway have completed arrangements for the construction 
of some short pieces of line, by which the distance between Boston 
and Montreal will be shortened about twenty miles. A line twenty 
miles long in Michigan, which will form a part of the Duluth and 
Winnipeg Railway, is under construction. The New York, New 
Haven, and Hartford Railroad is being four-tracked between South 
Norwalk and Bridgeport, Conn. The two new tracks are com- 
ge and the two old tracks are being lowered to the new grade. 

is section is fourteen miles long, and will be completed about 
October, when the road will have twenty-three miles of four-track 
line. A railway twenty-seven miles long, on the 24in. gauge, has 
been built in Maine, forming an extension of a line of the same 
gauge eighteen miles long. A rack railway is projected up Mount 
Moosilankee, in New Hampshire. There are now in operation two 
lines with the Marsh ladder rack; one up Mount Washington, New 
Hampshire, and one up Green Mountain, in Maine. The Pike’s 
Peak Railroad, in Colorado, has the Abt rack. The Rio Grande 
Western Railroad is having surveys made for a line to San Fran- 
cisco, A new connection between Canadian and American railways 
is projected, and a company has been organised to build a tunnel 
or bridge across the Niagara River, between Buffalo and Fort Erie, 
near the present international bridge owned by the Grand Trunk 
Railroad. The New York Central Railroad is interested in a new 
line to connect with the Canadian Pacific. 








LAUNCHES AND TRIAL TRIPS. 


On the 17th July s.s. Trouvor, built by Messrs. R. Craggs and 
Sons, Middlesbrough, for the Russian Steam Navigation and 
Trading Company, was taken out for loaded trial at the measured 
mile, and gave a speed of 94 knots, which was, we learn, considered 
satisfactory. The engines, 20in., 33in., and 54in. by 36in., are by 
Messrs. Westgarth, English, and Co. 

Messrs. Fleming and Ferguson, shipbuilders, Paisley, launched 
on the 28th inst. a steel screw steamer named the Quadra, built to 
the order of the Canadian Government, and intended for coast 
service. Her dimensions are 190ft. by 31ft. by 14ft. 6in., and 
her armament will consist of swivel guns with equipments com- 
plete. The vessel has been built to the highest class, and during 
construction has been under the supervision of Mr. Lawrence 
Hill, C.E., Glasgow, surveyor for the Canadian Government. The 
vessel will be fitted by the builders with set of their patent 
quadruple expansion engines of 1000-horse power. 

The steel screw steamer Kilmorack, built at Blyth by the Blyth 
Shipbuilding Company, for the Kilmorack Steamship Company— 
the managing owners being Messrs. Martin and Blair, of Newcastle- 
on-Tyne—had a highly satisfactory trial trip on Thursday last. 
The vessel is a handscme modern cargo steamer, and is fitted with 
all the most recent machinery for loading and unloading cargo, &c. 
The hull of the vessel has been superintended during construction 
by Mr. S. Cotton, of South Shields; whilst Mr. Alex. Taylor, of 
Newcastle, has performed a similar duty during the construction 
of the engines. The commander of the vessel is Captain Bell, 
well-known to Newcastle owners, 

On Saturday, 18th inst., the steel screw steamer Chancellor, 
built by Messrs, C. 8. Swan and Hunter, Wallsend, for Messrs. T. 
and J. Harrison, of the Charente Steamship Co., Liverpool, made 
her official trial trip. This fine steamer is 400ft. long by 
47ft. wide by 31ft. 6in. depth moulded, and will carry 6700 tons 
deadweight. She is built on the three-deck grade to Lloyd’s 
highest class, under special survey, with full poop, long bridge 
house amidships, and topgallant forecastle, cellular double bottom, 
extra large hatchways, six steam winches, and all modern appli- 
ances. The engines are by the Wallsend Slipway and Engineering 
Co.; cylinders, 29in., 48in., and 77in. by 5lin. stroke, and on the 
trial trip the vessel made an average speed of 13? knots per hour. 

Last week Messrs. Osbourne, Graham, and Co., North Hylton, 
launched a finely modelled steamer, which has been built for the 
Kingswell Steamship Company, Newcastle-on-Tyne, and named 
the Kingswell. The vessel has been designed to carry about 


3600 tons deadweight, and at a good speed. The dimensions of 





the vessel are:—Length, p.p., 290ft.; breadth, 38ft.; depth of 
hold, 22ft. Gin. The hull has been constructed of steel to the 
highest class at Lloyd’s, with cellular bottom all fore and aft, and 
on the web-frame system, so as to be available for all classes of 
cargo. She is of the improved well deck type, having long raised 
quarter-deck with full poop aft, long hurricane house, extending 
to forward of the foremast, with topgallant forecastle, and is fore- 
and-aft schooner rigged. The engines are triple-expansion, 22in., 
35in., and 57}in. in diameter of cyclinder, 39in. stroke, and are 
fitted with steam starting and reversing gear. The boilers are large, 
and built of steel for 160 1b. working pressure, and, as well as the 
engines, have been constructed by Messrs. Geo. Clark, Southwick 
Engine Works. ‘The vessel's hull, engines, boilers, &c., have been 
constructed under the superintendence of Mr. Geo. N. Arnison, 
jun., naval architect and engineer, Sunderland. 

On the 18th inst. the Induna was taken tosea fortrial from the yard 
of Messrs. Hall, Russell, and Co., of Aberdeen. She has been built 
to the order of Messrs. J. T. Rennie and Son, of Londonand Aber- 
deen, for trading on the Natal Coast, under the inspection of 
Messrs. Flannery, Baggallay, and Johnson, of London, and 
is fitted with all necessaries for quick handling in port in 
view of her special trade. She is 190ft. long, 28ft. beam, and 
13ft. 2in. deep, carries special arrangement of ballast for trimming 
when needful, has three powerful winches, steam steering gear and 
steam windlass, and is fitted out for a limited number of passengers. 
The vessel is fitted throughout with electric light on the return 
wire system, with direct coupled slow-speed dynamo, and the plant 
gave a very satisfactory and steady light. Her engines are of the 
triplex type, taking steam at 160 1b. pressure, with cylinders 15in., 
24in., ‘and 30in. diameter, by 30in. stroke. She has large boiler 
power, which is capable of giving increased speed when necessary 
to save daylight or for any other reason, and it is estimated that 
under ordinary steam she will prove very economical. The trial 
was, we are informed, in every respect a successful one, the ship 
and machinery performing in a very satisfactory manner. The 
wind was a light southerly breeze, and the vessel was run twice on 
the measured mile, going a mean speed of 10°77 knots. She pro- 
ceeded to sea with Mr. George Rennie and a party of gentlemen on 
board, accompanied by one of the members of his firm of superin- 
tendents, and it was generally remarked that the vessel was excep- 
tionally steady, although she experienced some heavy seas off 
Flamborough Head. 

On the 22nd inst., Earle’s Shipbuilding and Engineering Com- 

any, Hull, launched the first-class protected twin-screw cruiser 

-M.S. Endymion, the first of the ships of her class building by 
contract under the Naval Defence scheme of 1889. She is 360ft. 
long p.p., 60ft. beam, and will have a finished draught of water of 
23ft. 9in. The ship is designed for a speed of 20 knots, and her 
machinery, which is of 12,000 indicated horse-power, and also 
supplied by Messrs. Earle’s Company, is protected by glacis 
armour 6in, thick—compound—while a protective deck 2hin. thick 
tapering to 2in. at the ends extends over the greater portion of 
the length of the vessel. The conning tower is of 12in. compound 
armour, with armoured communication tubes 7in. thick. Her 
armament will consist of two 9°2in. breech-loading guns on centre 
pivot mountings, and six 6in. quick-firing guns on the upper deck, 
all protected by shields, four 6in, quick-firing guns fitted in case- 
mates on main deck, and protected by 6in. compound armour in 
front and 2in. steel plating at the rear, twelve 6-pounder and four 
3-pounder quick-firing guns, seven 4*din. 5-barrel Nordenfeldts, 
four torpedo ports and eighteen Whitehead to oes. The 
Endymion was christened by the Marchioness of Salisbury in the 
—— of a very large concourse of le, comprising Lord 

ugh Cecil, Lady Gwendoline Cecil, the rd-Lient. of Yorkshire, 
the local M.P.’s, the Lord Mayor and Sheriffs of London, the Lord 
Mayor of York, the Mayors of Hull, Grimsby, and Leeds ; and the 
Bishop of Hull read the religious service, being accompanied also 
by the Bishop of Beverley, the Rural Dean of Hull, Dr. 

cCormick, and other local clergy. The builders were repre- 
sented by Sir John Brown—chairman—and the directors, including 
Mr. A. E. Seaton, the managing director. 

On Monday the engineers and builders of the new steamer 
Sedgemore invited a number of friends for a trial trip on the 
Mersey. The Sedgemore is a three-deck vessel, with a partial 
awning deck and three tiers of beams. The length between 
perpendiculars is 410ft.; over all, 425ft.; beam, 46ft; and moulded 
depth, 32°6ft. She is divided into nine watertight compartments 
by seven iron bulkheads. The awning, main, and lower decks are 
of iron, and special permanent iron cattle fittings are fixed through- 
out. The bridge deck or partial awning deck extends from the 
stem to considerably abaft the engine-room, and contains all the 
necessary gear for working the ship and cargo. There is a short 
poop aft and a bridge-house amidships for the captain and officers’ 
and engineers’ quarters. There are two steel masts, and two 
cargo derricks to each hatch, and six steam winches. The ventila- 
tion has received the most careful attention, and a very — 
number of cowl-headed ventilators, standing about 9ft. above the 
deck, are in evidence all over the vessel. A large refrigerating 
chamber has been erected and the latest cooling appliances 
brought into use. The vessel is adapted for cattle carrying on 
three decks, and the fittings are in all cases permanent and of the 
most modern type. Angle iron lugs and cast iron sockets have 
been rivetted to the decks to take the battens, and wooden parti- 
tions, and strong tubular iron stanchions have been fixed to the 
beams. Owing to the great width of the beam the alleyways and 
the space for the cattle are more than sufficient to meet all require- 
ments for four rows of cattle, the vessel being specially designed 
to avoid any material “fall” in the width aft. It will be seen 
that when the battens, stanchions, and other fittings are fixed, 
their permanent nature will practically make them form part of 
the ship itself, and the possibility of idents will be reduced to 
the lowest conceivable minimum. The propelling machinery of 
the Sedgemore consists of a set of three-crank triple-expansion 
surface condensing engines of the most modern type. The high- 
pressure cylinder is 30in, in diameter, intermediate 49in., and the 
low pressure 8lin., the length of the stroke being 5ft. The 
cylinders are supported by six cast iron columns attached to a 
massive cast iron bedplate, which is secured to an exceptionall 
strong engine seating. The high-pressure cylinder is fitted wit 
a piston valve, and the other two with slide valves, all worked 
with link motion controlled by steam and hand reversing gear. 
There is also a powerful steam turning gear. The crank shaft, 
which is 16}in. in diameter, is in three lengths, and built in inter- 
cha’ ble pieces. The circulating water for the condenser is 
supplied by two of Gwynne’s centrifugal pumps of their best con- 
struction and design. In addition to the ordinary feed-pumps of 
the engines, an automatic arrangement for the constant supply of 
feed water to the boilers is provided. Steam is supplied by three 
steel double-ended tubular boilers, with six furnaces in each, 
They are constructed in accordance with Board of Trade, Lloyd’s, 
and American surveyors’ requirements for a working pressure of 
180lb. per square inch. Each of these boilers weighs 68 tons, 
There is also an unusually large donkey boiler, 24 tons in 
weight, and constructed for a working pressure of 90 Ib. 

r square inch, for supplying steam to the winches, wind- 
ass, the auxiliary engines, and electric lighting machinery, 
as well as providing fresh water for the cattle at sea. 
The vessel is steered from the bridge, the gear being worked by 
steam. The electric light is fitted up throughout, the installation 
having been made by Messrs. J. H. Holmes and Co, The dynamo 
is of the Castle type, driven direct by a high-speed vertical engine 
making 250 revolutions to the minute at a pressure of 60 volts, 
and providing about 150 ampéres of current. This provides light 
to 10 lamps of 16-candle power each. The cattle spaces have 
received ial attention as regards lighting, and clusters have 
been fi over the hatches, The electric light is also supplied to 
the masthead and side lights. The whole of the lamps are in com- 
munication with a switchboard in the engine room. The vessel is 
the es ay of Messrs. W. Johnston and Co. She has been built 
by Messrs, Royden and Co., and her engines and boilers by Messrs, 








J. Jones and Sons, St. George’s my ow Works, Liverpool. On 
Monday the steamer proceeded down the Channel as far as the coast 
of Anglesey, and then returned. On the way back, opportunity 
was taken to test her manceuvring powers, and practical demon- 
stration was given of the great capabilities of the vessel in this 
respect, A run was made between the north-west and bar light 
ships “ knots being registered, and on the measured mile a 
speed of 15:7 knots was attained, with no perceptible vibration, 

his is considerably above the rate contracted for, and the per- 
formance gave the greatest satisfaction to owners, builders, and 
engineers. The revolutions registered were sixty-five to the 
minute, and the horse-power indicated was 3200. The Sedgemore, 
fully loaded with 6500 tons deadweight, will draw about 26ft. 
The Liverpool Journal of Commerce says: ‘‘ Every device that could 
be adopted for the comfort and safe carriage of cattle has been 
brought into use on the new steamer, and the unanimous verdict 
yesterday was that the Mersey had turned out one of the finest 
vessels of its kind yet afloat.” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THe ’Changes this—Thursday—afternoon in Birmingham and 
yesterday in Wolverhampton were not characterised by any speci- 
ally noteworthy feature, but it may be said that the situation did 
not show any weakening upon the position which has been occupied 
now for some time past. 

The August Bank Holiday will have the effect of stopping pro- 
duction for a few days, and in preparation for it there is at the 
moment a little extra push to complete such deliveries as may be 
required prior to then. 

usiness locally is not improved by the stationary position of 
the production in the North of England and the downward ten- 
dency of prices there, as shown by Mr. Waterhouse’s returns; nor 
is the news from Glasgow, in view of the continuance of the Clyde 
shipyard strike, of a reassuring nature. 

Scoonily speaking, most of the works continue quietly em- 

loyed upon business booked at the commencement of the quarter ; 
but new Castaase comes in somewhat slowly, and is of only limited 
dimensions. 

A fair amount of export business is being given out by merchants 
in the descriptions of iron usually required for the leading markets, 
though no icular lines of special importance can be recorded. 
The troubles in the Argentine Republic continue to adversely 
affect the demand from that portion of South America, and it is 
anticipated that the autumn shipping season generally will be a 
late one. The home demand is just now the chief source of custom, 
and some tolerably good orders are coming to hand for constructive 
sections, including angles, tees, channels, &c. 

The crude iron trade does not show signs of strong vitality, and 
the general situation has not been much affected by the restriction 
of production which of late has been going forward at some of the 
Midland furnaces, though this circumstance has strengthening 
tendency with regard to Northamptonshire and Derbyshire makes. 
These are now quoted from 45s. to 46s., and Lincolns 46s, 6d. to 
47s. atstations. Consumers of Midland brands are buying forward 
rather more freely, and the fact that there are ten fewer furnaces 
in blast in the Northampton district than was the case a year ago 
has a tendency to make prices proportionately stronger. A few 
brands both of Northamptons and Lincolns are off the market, 
makers being well sold. Staffordshire all-mine pig sellers are 
demanding £3 5s., and refusing offers of £3. Part-mines range 
from 44s, to 46s, 6d., and Staffordshire cinder sorts are 37s. 6d. 
upwards, 

In the finished iron trade the home agricultural demand for 
Sree sheets for harvest and general farmyard services is 
airly brisk. A few of the chief firms continue better employed 
upon foreign orders. In sympathy with the upward tendency of 
spelter, galvanised sheets are rather dearer, from £12 to £12 5s. 
being quoted for 24-gauge delivered in the outports. A little 
better demand is reported from Australia, the buying powers of 
colonial users being enhanced by the easier money market there. 
Rather better figures than recently are obtained for plain sheets, 
which are quoted £6 17s, 6d. to £7 5s, for singles and £7 5s, to 
£7 10s. for doubles. 

Hoops are quoted £6 7s. 6d. and tube strip £6 5s., with a 
slightly increased demand. 

The bar trade is rather better than recently, and August finds 
some of the manufacturers of second-class sorts in a better position 
than for some time past. Marked bars are £8, and merchant sorts 
about £7. ‘‘Common” bars of approved make are £6 5s,, but 
third-rate hurdle sorts can be had at as low as £5 15s, 

A tolerably good trade is doing in steel largely for constructive 
purposes, ic angles are quoted £6 5s., boiler plates £7 10s., 
and tank and bridge plates £6 15s. to £7. Satisfaction is ex- 
pressed at the close of the Welsh tin-plate stop month. It is 
avticipated that this circumstance will to some extent relieve the 
Midlands of the competition they have just lately been experiencing 
both in pig iron and in steel. Much interest continues to be 
be taken > Midland tin-plate makers in theefforts that are being 
made in the United States to obtain a native supply of tin-plates. 
It is understood that tinning mills have been established in five 
towns, and in some of them rolling plants have also been erected. 
It is further understood that there is only a difference of about 
10s. per ton just now in English and American prices of steel for 
tin-plate manufacture. 

In wire and wire rods on the Shropshire side of the district some 
improvement has recently appeared, and better orders are being 
received for telegraph wire. 

In steel a moderate trade rules at the Shropshire works, for 
early deliveries. Steel rods are worth £6 15s.; steel bars, £6 10s. ; 
rs =a bars, £6. For special blooms the price demanded is 


In the North Staffordshire iron trade there has this week been 
rather more activity, in anticipation of next week’s holiday suspen- 
sion, when the whole of the works will be closed. New specifica- 
tions coming to hand are by no means sufficient to enable the 
makers to keep the mills running full time, but the average is about 
eight turns, The home trade shows a slight improvement, merchants 
evidencing a more earnest wish to increase their transactions. 

Export business in North Staffordshire is slow, and the total of 
shipments of manufactured iron at the present time is a remarkable 
decline on what was being despatched this time last year. Recent 
mails have been of a disappointing character. Particularly has 
this been so as regards South America. Prices, though somewhat 
firmer than has recently been the case, are still on an unremune- 
rative basis, 

At a meeting of the South Staffordshire Mines Drainage Commis- 
sioners on Tuesday, a general drainage rate of 1d. per ton for the half- 
year just ended was ordered to be levied on all minerals raised 
throughout the drainage area, to defray the expenses of the surface 
drainage works, 

An extension of the Warwickshire coalfield is about to be carried 
out by the sinking of two new shafts in connection with the 
Haunchwood Colliery, near Nuneaton, but situate nearly two 
miles from the present workings. The colliery is the property of 
Sir Alfred Hickman, and that gentleman has just cut the first sod 
of the new pit. It is proposed to sink two shafts to a depth of 
500 yards, one of 15ft. diameter, and the other of 12ft. An area 
of 1200 acres of coal will, it is expected, be opened up, and 
arrangements are being made with a view to an ultimate output of 
1000 to 1500 tons per day. The new working will closely adjoin 
the Birmingham and Leicester branch of the Midland Railway, 
lying indeed within 80ft. of the line. 

Additional evidence of the prosperity maw rg! the railway 


carriage and wagon building trade is furnished in the annual 
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report of Brown, Marshalls, and Co,, Birmingham. ‘The report 
shows a profit on the year of £24,000, which enables the declaration 
of a 10 per cent. dividend anda bonus of equal amount, in addition 
to which £5000 is placed to reserve and £3176 is carried forward 
to next year. Last year the 2000 unissued shares of the company 
were allotted to the shareholders at par, of which 1860 were 
taken up, increasing the + ay on this account by £11,160. The 
directors announce that the arrangement made in 1887, under 
which they issued debenture bonds to the extent of £50,000, has 
exceeded expectations, and they have been thereby able to pay off 
existing loans to the extent of £22,300. 

The Union Rolling Stock Co., Birmingham, have held their half- 
yearly meeting since last issue, when the dividend of 10 per cent. 
per annum and 2 per vent. bonus, previously announced, was 
declared. Mr. Ric Chamberlain, M.P., the chairman, said 
that during the whole of the thirty-two half-yearly meetings which 
had taken place since the establishment of the company the con- 
cern had always been in a prosperous condition. In addition to 
the dividend just declared, they had been able during the past 
half year to present the shareholders with a further bonus in the 
shape of the allotment of two new shares for every seven already 
held, and these were worth at the least £4 premium. That was a 
bonus of something over 25 per cent, Mr. Chamberlain announced 
that the company had had a great deal of business offered to them, 
so that they were assured of a prosperous second half of the present 


ear. 
. A Board of Trade inquiry has been held at Coventry this week 
into the circumstances of the explosion of a boiler on the 3rd July 
at the works of Messrs, Lloyd and Lloyd, malleable iron founders, 
Coventry, whereby seven persons were injured. Mr. Woodthorpe, 
inspector to the Board of Trade, said that when he examined the 
boiler after the explosion he found that a part of the shell plate had 
longitudinal fractures where it had been in contact with the brick- 
work, and other parts of the boiler were almost wrested by external 
corrosion. It appeared that the brickwork had not been removed 
for the purposes of examination for several years. The court held 
that blame attached to the owners for not having had a proper 
inspection periodically, and to the acting boiler minder for under- 
taking to look after the boiler when he was not qualified for the 


ost. 

J This week the East Worcestershire and Staffordshire Wrought 
Nail Makers’ Association gave all the employers notice of a demand 
for an advance of some 10 per cent. upon the present rates paid for 
all classes of work. What the men claim is the 1890 list of prices, 
from which they allege the masters have seriously departed and 
from which it is rumoured some of the employers intended to make 
still further reductions. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—A slow hand-to-mouth business is still the general 
report throughout the irun trade of this district, and there is a con- 
tinued indisposition on the part of both buyers and sellers to enter 
into transactions more than sufficient to meet present requirements. 
In most iron-using industries, it is true, activity is still fairly well 
maintained ; but the tendency is to slacken off, and as there is a 
very general feeling of uncertainty with regard to the future, con- 
sumers are not encouraged to buy at all largely; whilst makers and 
producers of iron having in most cases to accept altogether unre- 
munerative prices on the business now being done, with no present 
prospect of any appreciably more favourable conditions, are 
{odifferent about doing more than simply keeping their works 

oing. 
. The M Iron Exchange on Tuesday brought together 
less than an average attendance, and there was again an absence of 
inquiries of any weight in the market. So far as pig iron was con- 
cerned, the chief inquiry was for Lincolnshire foundry, in which it 
is evident that some of the merchants are considerably oversold, 
and makers are holding out for rather better prices. A moderate 
weight of business has been done at about 44s, 3d. to 44s, 6d., but 
makers are now quoting 45s., and in some instances 45s, 6d., less 24, 
delivered equal to Manchester. Forge qualities remain as last 
quoted, 43s,, less 24 delivered here remaining the full average 
price obtainable. ith regard to Derbyshire iron there is also 
no change to report, business remaining slow, with prices averaging 
43s, for > to 47s. and 47s, 6d. for the best foundry qualities, 
less 24, delivered here, In outside brands prices were weak and 
i and there is a good deal of underselling to secure orders, 
For Middlesbrough iron one or two makers have maintained their 

uotations at 49s, to 49s. 4d. net cash for good foundry brands 

elivered equal to Manchester, but there have been y sellers 
in the market at quite ls. per ton under these figures, For 
Eglinton prices average 56s, to 56s, 6d. with Glengarnock vbtain- 
able at about 5 s, net cash delivered here. 

Although there is still no appreciably increased weight of 
business Teton in the finished iron trade, and many of the forges 
are but indifferently supplied with work, manufacturers have been 
holding for better prices, and it is now very exceptional where 
local bars could be bought at under £5 17s. , whilst £6 
is now generally the firm quotation for North Staffordshire 
qualities; sheets range according to quality, from £7 to £7 5s. for 
singles, with 10s, extra for doubles; hoops remain at £6 5s, for 
random to £6 10s. for special cut lengths delivered in this district. 

The business doing in the steel trade, either as regards raw 
material or manufactured goods, continues only very small in weight, 
For good foundry hematites prices remain at about 58s, to 58s, 6d., 

5} , and steel billets about £4 115s, net cash, delivered equal to 
Manehester. In steel plates suitable for boiler-making purposes 
there have been a few inquiries stirring, and makers generally are 
now holding to £7 7s. 6d. and £7 10s. astheir minimum quotations 
for delivery to consumers in the neighbourhood of Manchester. 
At £7 7s. 6a. a few small lots have been booked, but buyers with 
orders of any weight are not disposed to give more than £7 5s. per 
ton delivered. In steel ship-plates there are very low sellers in 
the market, and £6 7s, 6d. is —— for delivery, ex-steamer 
Liverpool, with angles at £6 2s. 6d. per ton, but even at these low 
figures there is no business of any weight to be obtained. 

In the metal market there is a falling off in inquiries as regards 
new work, but manufacturers are all still well supplied with orders 
to keep them going, and are holding to late list rates, which for 
delivery in the Manchester district average about as under :— 
Solid-drawn brass boiler tubes, 7}d.; solid-drawn brass surface 
condenser tubes, 8fd.; solid-drawn copper tubes, 8fd.; brazed 
copper gas and steam tube, 84d.; brazed brass gas tubes, 8}d.; 

ellow metal condenser plates, 6d.; brass wire, 64d.; copper wire, 
4id.; rolled brass, 64d.; sheet brass, 74d.; and wrought copper 
rivets and washers to suit 9d. per pound, 

There is no ially new feature to report with regard to the 
engineering industries, most of the gg oe ag neg being ming the 
district having still orders on their books to keep them well 
employed for the present, but apart from specialities the new work 
coming forward is decreasingin quantity, andjthe tendency of prices, 
as I have reported for some time past, is in a downward direction, 
With sameed $0 the marine engineering trades, the position is very 
discouraging, as practically no new work of any importance has 
been coming forward for some sime past, and the leading firms of 
the Mersey are almost altogether dependent on general engineering 
to keep their works going. With regard to shipbuilders, except 
that om Laird Brothers, of Birkenhead, have recently secured 
Government contracts for building two torpedo boats on much the 
same lines as the Almirante Lynch and the Almirante Condell, 
recently completed for the Chilian Government, there is no 
work of any moment being secured, and shipyards are simply going 
on completing the orders they have on hand, 

The fifty-three hours’ movement in the engineering trades would 
seem just now to be stationary, and in the Liverpool district the 
employers are insisting upon receiving three months’ notice before 


hast. 








they can entertain any question with regard to alteration of hours 
or wages. This notice, they maintain, they have not yet formally 
received, and consequently the matter would seem for the present 
to be indefinitely in abeyance ; whilst, in addition, when the ques- 
tion does come forward the employers will no doubt have some 

ints of their own to raise, and in view of the general slackening off 
in trade, it is more than “ap nang that some concessions will before 
long be demanded from the men rather than any further conces- 
sions obtained from the employers. In the Bolton district the 
fifty-three hours’ question also lies in abeyance pending the three 
months’ notice demanded by the employers. 

At the recent Royal Agricultural Show at Doncaster, Messrs. 
Crossley Brothers, of Manchester, exhibited two novelties, one a 
new oil gas engine and the other a self-starter for gas engines, of 
which I have been able to obtain some additional particulars that 
may be interesting. The oil gas engine has since been shown at 
Portsmouth, but it has now been returned to the works at 
Manchester, where it is undergoing further improvements, 
with a view of securing quietness of running and sim- 
plification of working parts. With regard to the self- 
starter, which is a very ingenious invention, designed to 
enable a gas engine tc be immediately started from a state of 
rest without manual labour, and without the complications of 
is arage self-starters, it has proved so successful that it is now 

ing applied to all the Crossley engines, from 16-horse power 
upwards, and may be briefly described as follows:—A nozzle, which 
connects to a gas supply pipe, opens to the explosion space 
of the engine, whilst a cock containing within it a valve 
in a cylindrical space affords an exit from the compression 
space. The cylindrical valve rests upon the lower seat, and 
has grooves or channels round it, so that while on the 
lower seat free communication is opened between the com- 
pression space and the atmosphere. A flame jet is supplied in a 
position near to this cock, and is lit when it is required to 
start the engine. To effect this the crank is set over the centre 
and a little forward, and the gas supply cock is opened. The gas 
then enters the explosion space, where it mixes with the air, and 
the gas and air finding an exit through the cock previously referred 
to, is ignited at the jet. As soon as the escaping air is rich enough 
in gas, the gas cock is closed and the cessation of the flow allows 
the flame to strike back through the nozzle into the explosion 
space, thus giving an explosion and starting the engine. During 
the whole of the compression stroke the exhaust valve is held open, 
so that the charge drawn into the cylinder by the movement of the 
piston consequent onthe first explosion is not compressed, but is 
discharged at the exhaust valve, a portion being blown through 
the nozzle, when it lights at the flame and fires back when the rush 
ceases at the end of each stroke. The cylindrical valve already 
referred to is, by the rush of gas due to its explosion, forced up 
against its upper seat,and so the cylinder is p sory When the 

ressure within falls to atmosphere again, the valve falls to its 
ower seat and leaves the piston again open. 

All descriptions of fuel continue only in slow demand, but prices 
are still generally well maintained, especially in the better qualities, 
as any surplus supplies of these are being put down into stock, and 
there is no pressure to sell. Common round coal shows some 
weakness, owing to the lessening requirements for iron-making and 
general manufacturing purposes; but although concessions are 
made here and there to meet competition in the open market, there 
is no actually quotable reduction. Engine classes of fuel continue 
very difficult to dispose of, and although the best qualities move 
off fairly well, common sorts are so much of a drug, and offered 
at so excessively low prices, that there is a general want of firmness 
all through, and list rates for the most part have little orno relation to 
actual selling prices. At the pit mouth best coals are still quoted 
at 12s, to 12s, 6d.; second qualities, 10s. 6d. to 1ls.; common 
house fire coals, 9s. to 9s. 6d.; steam and fo coals, 7s. 9d. to 
8s, 3d.; burgy, 6s. 9d. to 7s. 3d.; best slack, 6s. to 6s. 6d.; with 
common sorts readily obtainable at from 3s. 6d. to 4s. per ton. 

For ship t the d d continues quiet, and very low prices 
are being taken to effect clearance sales, common steam coals being 
readily obtainable at 9s. to 9s. 3d., with better qualities not 
averaging more than 9s, 9d. to 10s, per ton, delivered at the ports 
on the Mersey. 

‘Seventh is again less activity to note in the hematite pig 
iron trade. Orders are coming in very slowly from all quarters, 
and this remark is equally true of both forge and Bessemer quali- 
ties of metal, but more particularly of the latter, as the metal 
which represents the greatest bulk of the production of the dis- 
trict. Steel makers are using less metal, and they do not seem 
likely to be large cust s in the i diate future. The orders 
held do not represent more than about three or four months’ pro- 
duction, but the present output is greater than the consumption. 
After an increase of over tons of iron last week, a further 
increase of 1900 tons is noted this week, and stocks now represent 
138,750 tons. Forty-one furnaces are in blast, and thirty-six 
standing idle. Last year forty-five furnaces were in blast. It is 
the intention of makers to check the production by blowing out a 
few furnaces. 

The steel trade shows increased and increasing indications of 
inactivity. There is not much new business doing in the Bessemer 
department, and rails are especially quiet. Heavy sections are at 
£4 5s, 6d. per ton net f.o.b., and makers who are not very well 
sold forward are absolutely employed on orders booked some time 
ago. Thereis little doing in either light or colliery rails. Business 
in Siemens-Martin steel is quiet, apart from the fact that makers 
are not at present able to accept many orders, owing to the stop- 

ge of their mills for repairs, Billets, tin-plate bars, slabs and 

luoms remain very quiet, but there is a better prospect for hoops 
and for heavy classes of steel castings. The forge trade is quiet, 
and is not in any sense a speciality of the district. 

More hopeful indications are presenting themselves in the ship- 
building and engineering trades, and, although there is but a quiet 
demand for new tonnage, local makers are making the most of a 
bad market, and are getting more and more actively employed. 
The new orders recently booked are being pushed forward, and the 
local yards are likely to have all their departments very busy in a 
month at least. There are also several repair orders engaging 
attention, and it seems likely, from the special dock advantages 

ossessed at Barrow, that a larger repair trade will be developed 
in the place, including the tripling of engines of several steamers. 

The dividend of the Naval Construction and Armaments Com- 

ny, which has been declared 
a 30th, is idered very 
similar dividend in the previous year. 

Iron ore is quiet at 9s. 6d. per ton net at mines for ordinary 
qualities. 

Coal and coke quiet at late prices. 

The shipping trade is still very poorly employed, and the exports 
of metal are not so large as last year, 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Duness still pervades the heavy branches of trade, caused 
chiefly by the complete stagnation in iron. The stores of Scotch 
iron are being reduced, but the stocks of Middlesbrough and 
hematite do not diminish. As a matter of fact they increase. 
Buyers, believing that values will be lower, content themselves with 
covering immediate wants—ordering merely from hand to mouth— 
and it is, therefore, clear that as production is going on pretty 
much as usual, more is being made than is likely to be called 
for. In war material the Admiralty programme continues 
to keep the chief houses busy, but the completion of that 
work is pong a with some apprehension, as there is no 
present likeli of anything to take its place. Little work of 
any consequence is expected from foreign countries. A very large 
quantity of the material—armour Fae ows shafting, cranks, &¢,— 
used in the construction of the Endymion, which was christened by 





Lady Salisbury, and launched at Hull last week, came from Sheffield, 
the builders—Karle’s Shipbuilding Company—having had pleasant 
experience of the excellent quality of Sheffield productions, 

‘here are no changes to report in the values of railway material 
from the figures given last week. 

The coal trade is again rather slack, the fine weather telling 
severely on the house pits, which are not working more than three 
and four days per week. One good colliery bas closed a pit, and 

ut the others on very short time. Silkstones are quoted at 

0s, 9d. to 11s, 6d. per ton; thick seam coal, 9s, 6d. to 10s. 3d.; 
Parkgate and other thin seams, 8s, to 9s, per ton—all at the pits. 
The London, Eastern, and Midland markets are all taking less 
than an average weight at this season of the year. In steam coal 
a good tonnage is sent daily to Hull, Grimsby, Goole, and other 
ports. The export trade being brisk, keeps best South Yorkshire 
‘“‘hards” at 10s. to 10s, 6d. per ton. In locomotive coal about 
an average trade is being done, prices ruling 6d. to 1s. per ton 
easier than last year. Slack isin slow request, and any quantity 
can be had from 5s, 3d. to 6s. 6d. per ton. The output of coke is 
being lessened, and still prices tend downwards. 

The cutlery trade keeps very quiet, several houses being badly 
off for orders. There is not quite so much doing in electro-plated 
goods or in silver; but the tendency is to trate this impor- 
tant industry in Sheffield. Birmingham does not make so much 
as it used to do, and extensions of works in Sheffield are being 
made on all hands. This displacement of business, from a local 
standpoint, is regarded as most satisfactory. A disquieting 
feature is the new French tariff, which will affect the electro houses 
more seriously than any other branch in Sheffield. The United 
States market has been closed for a long time, the Russian market 
is all but closed, and France and Germany seem bent upon shutting 
our goods out as soon as they can. 

The season has now close@ for field and garden tools. Makers 
report that they have rarely enjoyed so good a time. Scythes, 
reaper sections, light steel spades, forks, rakes, &c., have all been 
in excessive request. The Australian season for sheep shears is 
now at its height, and several establishments have quite as much in 
hand as they can deliver. In picks, shovels, hammers, &c., the 
demand is at present very good. 

Mr. R. A. Hadfield — Hadfield’s Steel Foundry — gave an 
interesting address to the Federated Trades Council on Friday 
night, on the decimal system, which he vigorously advocated. 
About 400 millions of people are now using the metric system, 
which Mr. Hadfield thinks would be of great benefit to this 
country. 

The Lofthouse Colliery Company have just held their half-yearly 
meeting at Leeds, when a dividend equal to about 28 per cent. for 
the six months was declared. The chairman cautioned the share- 
holders against anticipating a similarly large dividend in future, as 
the coal trade was nothing like so good as it had been. Extreme 
satisfaction was expressed with the management, and the directors 
and managers were heartily thanked for the success with which 
they had conducted the operations of the colliery, which only a 
few years ago found it difficult to pay any dividend at all. 

The Tinsley Rolling Mills Company have declared a dividend of 
30s. per share, being equal to 25 per cent. per annum. The sum 
of £500 has been transferred to the reserve fund, which now stands 
at £1500. The Yorkshire Railway Wagon nga Bla a 
balance of profit and loss for the half-year of £3370. is admits 
of a dividend at the rate of £5 per cent. per annum, the addition 
of £1000 to reserve, and the cainaiion of the cost of the works at 
Horbury by £100, leaving £308 to be carried forward. H. and 8S, 
Barber and Co., Mexborough, report a satisfactory year’s working, 
notwithstanding the advanced price of coal and other material and 
the recent disturbance in foreign trade. The net profit is £3937, 
out of which a dividend is recommended of 10 per cent. and £1000 

laced to reserve. The directors state that additional land has 

n purchased, and new buildings are being erected for the manu- 
facture of conical, spiral, and volute springs ; but it is not intended 
to increase the capital for this purpose. Several important 
additions have also been made to the works during the year, and 
new hydraulic machinery has been placed in the wheel-making 
department. 

fessrs. Howell and Company, of Wincobank Works, have 
recently made considerable extensions to their plant for the pro- 
duction of steeltubing. This firm, who have added a new industry 
to Sheffield—the manufacture of tubing having been formerly 
confined to the Black Country—make both iron and steel tubes for 
gas, steam, water, and other uses, and are at present busy on work 
for the American, Canadian, Australian, and Indian markets, as 
well as for home customers, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

IN no department of the iron and steel industries is there any 
better condition of trade to report, and we are Ss the 
autumn season without any sign of the increase of demand which 
usually is noticeable at this period of the year. It looks as if 
there would not be the improvement set in during the autumn 
which many hoped for, and thus consumers and merchants are not 
disposed to buy. That the production of pig iron has this month 
exceeded the requirements there can be little doubt, and we must 
expect an increase in stocks to be recorded for July, which is rather 
unusual, Makers’ stocks will, of course, be less; but they have 
simply transferred a considerable quantity of their iron to the 
public warrant stores, and the fact remains that it has not been 
consumed. Shipments of pig iron this month from Middlesbrexgh 
have been very disappointing, especially to the Continent, and 
altogether they have been below the average of July for twelve 
years past, that average being 74,000 tons, though they have been 
heavier this week than at any time this month. The quantity 
reported up to Wednesday evening was 63,217 tons, as compared 
with 75,400 tons in June to 29th and 82,263 tons in May to 29th. 
The Tyne and West Hartlepool have shipped rather more than 
usual. The deliveries to the Continent have not for many years 
in the summer time been less than they are at present, and besides 
this, Scotch consumers are taking less, so that the consumption 
has fallen off materially; and it would appear likely that more of 
the furnaces will have to be blown out, in addition to the dozen 
that were stopped during the first half of the year. 

Not only is the depression shown by the decreased shipments, 
but it appears also in connection with the inland trade, and the 
consumption generally has fallen off. The railway traffic receipts 
show this to some extent, but it must be remembered that the 
decrease in the mineral receipts is not due so much to the 
lessened quantity carried as to the reduction in the rates for the 
carriage of iron-making materials in accordance with the sliding 
scale arrangement. The North-Eastern Railway Company have for 
years had an agreement with the ironmasters of the North of 
England, which is unique in the dealings of railways and their 
customers, viz., that the charge for the carriage of all materials 
used by the ironmasters shall vary according to the realised prices 
as reported by the official accountants appointed by themselves— 
the ironmasters—and the representatives of the men. Eve 
alteration of 1s. per ton in the pig iron price signifies a rise or fall 
of 1 per cent. in the railway rates. It would almost seem that this 
district is at the present time suffering more from depression than 
any other, judging from the receipts of the railway companies. 

The makers of Cleveland pig iron were at the beginning of this 
week quoting 41s. per ton for immediate deliveries of No. 3, 
g.m.b., but on Tuesday they were, all but one firm, ready to sell 
at 40s. 6d., and some even took 40s, 3d. It seems strange that 

roducers should lower their prices when they have scarcely any 
Ro. 8 in stock, and when scarcely any. of that quality can be 
obtained for prompt shipment. Never has it been known to be so 
scarce, and shippers in consequence are put into great straits 
to procure it. The supply is decidedly below the require- 
ments, yet with all this in their favour prices have been 
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allowed to drop, only one firm adhering to the 41s. quoted 
last week. Still No. 3 in makers’ hands, which a short time 
ago was more than ls. per ton below Middlesbrough warrants, 
is now dearer than those warrants, this being caused by a 
decline in the value of warrants, not a rise in makers’ iron. It 
would seem to be cheaper to buy warrants than makers’ iron, but 
a better demand for the former is not induced, because many iron- 
founders at home and aboad would rather have makers’ iron and 
give a little more for it. They know then exactly what brand they 
are getting, whereas if they buy warrants, they are not 

the delivery of any particular brand, but any G.M.B. brand may 
be sent to them. If, therefore, they have a predilection for any 
brands they do not buy warrants, except the latter are much below 
makers’ iron. On Wednesday 40s. 6d. was makers’ quotation for 
No. 3 G.M.B. prompt f.o.b. delivery, and Middlesbrough warrants, 
which were down at 40s. 14d. cash on Monday, could be obtained 
at 40s. ~ cash, though sellers asked +7 more. At the close of 
the day 40s. 6d. cash was paid, and 40s. 7d. cash was asked. 

The stock of Cleveland iron in Connal’s stores on Wednesday 
night was 152,726 tons, or 12,670 tons increase during July. Gre 
forge is in larger supply than demand, the latter having fallen o 
b of the | d consumption of the local forges and the 
smaller quantity forwarded to Scotland ; besides which, the output 
of forge iron has been latterly relatively larger than that of No. 3, 
and this to some extent accounts for grey fo: being 3s, 6d. per 
ton cheaper than No. 3, instead of ls. only, it being readily obtain- 
able at 37s. per ton, while mottled is 36s. 6d., and white 36s. 
Mixed numbers of local hematite are quoted 50s. per ton, but there 
are some firms who will sell at 49s. 6d. 

The engi >» or , boilermen, and firemen of the 
district have formed a trades union, and some of those 
employed at the blast furnaces are endeavouring to compel 
the masters to ise the existence of this new society. 
But the masters have for years negotiated on all questions 
with the blast furnacemen’s union, as representing all classes 
of men at the blast furnaces, and cannot see their way to 
take isance of the unions which small sections of the men may 
establish. The enginemen, &c., at four of the works—Messrs. 
Bell Brothers, Messrs. Bolckow, Vaughan, and Co., Clay Lane, 
and Consett—instructed by their new society, have refused to 
agree to the 64 per cent. reduction which the wages’ sliding scale 
arrangement recently brought out. But as the enginemen, Xc., 
at all the other works have accepted the reduction without demur, 
the masters have intimated that without the malcontents accept 
the reduction this week, the same as the others have done, they 
will receive fourteen days’ notice to terminate their engagements. 

No business of importance is being ted in the manufac- 
tured iron trade, and the works are often badly employed through 
lack of specifications ; even when good orders are booked work 
cannot be regularly pr ded with, b consumers are back- 
ward about sending in the necessary specifications, a complaint 
that is very frequently made in bad times. Prices are as under :— 
Ship plates, £5 10s.; boiler plates, £6 10s.; girder plates, £5 15s. ; 
ship angles, £5 5s.; engineering angles, £5 10s.; common 
bars, £5 10s.; best bars, £6; and best bars, £7 per ton ; all 
less 24 per cent. discount for cash on 10th of month following 
delivery, and f.o.t. at producer’s works, The South Stockton 
Rolling Mills, which employ 600 hands, and which were idle last and 
the previous weeks, have been reopened this week. The first week’s 
stoppage was for lack of specifications, but the second week’s was 
because the puddlers struck work. In the spring, after a strike, they 
agreed to the abolition of level hand money, but last week they 
endeavoured to compel the employers to resume the —— 
The masters, however, threatened to close the works altogether 
until trade improved, as they were not making any profits, and the 
puddlers went back to their employment without having attained 
their object. 

The statistics of Mr. Waterhouse presented to the Board of 
Conciliation and Arbitration for the Manufactured Iron Trade of 
the North of England, showing the quantities of finished iron 
delivered by firms in the district, and the average realised price 
thereof, during May and June, 1891, show that, while the output 
has been pretty well maintained, the price has fallen 2s. per ton; 
but this does not carry any further reduction of wages, these 
remaining unaltered in August and September. The following 
are the details of the deliveries and average prices :— 

Sales during the Two Months ending the 30th June, 1891. 














Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
Tons cwt. qr. Ib. £s. 4d. 
Rails .. 572 9 8 5& .. 1°88 5 4 9°06 
Plates .. 22,161 4 2 238 .. 51°69 .. 512 4°36 
Bars .. - Se. 8. @ 2 32°84 518 1°53 
Angles .. - 6059 19 8 8 14°14 510 2°49 
42,871 15 1 10 .. 100°00 .. 5 13 10°16 


Rails fell 24d.; plates, 2s. 5d.; bars, 2s. 64d.; and angles, 63d. 
per ton. The price of bars has fallen more than was expected, and 
that of angles less, 

The directors of the Consett Iron Company propose to recom- 
mend another good dividend at the annual meeting to be held 
August 15th. On the old ordinary shares 29s, 6d. per share will 
be paid, or 19% per cent.; on the new ordinary, 29s. 2d. per share ; 
on the 8 per cent. preference, 8d. per Thus the full divi- 
dends for the year will be :—31% per cent. on the old ordi a 
against 334 per cent. in the previous year ; and on the new ordi- 
nary, 314 per cent., against 334 percent. The Consett Spanish Ore 
Company will pay 5s. per share, or 25 per cent., making 50 per 
cent. for the year. This is all the more remarkable as the Consett 
Works are situated in an inland place, and the bulk of their 
manufactured iron and steel is for i They 
produce now over 1800 tons of steel tons of iron 
plates weekly. 

The Cleveland ironstone miners have, till the end of September, 
abandoned their intention of claiming an advance of wages, but 
ox affirm that they still think they are entitled to a rise. 

e steel trade is without improvement, in fact prices are 
weaker, and £4 5s. per ton net at works is now asked for heavy 
rails, while £5 17s. 6d., less 24 per cent., is quoted for ship plates, 
or only 2s, 6d. per ton above the price of angles, though usually 


a * are 10s. more, 

e half-yearly meeting of the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trade of the 
North of land was held at Middlesbrough on Monday, when it 
was repo! that eleven works owned by eight firms were con- 
nected with the Board, and they employed 4270 men. The 
receipts of the Board were £464 during the half-year, and the 
expenditure £452. The relations between masters and operatives 
are very cordial, and there seemed to be a general desire that the 
sliding scale arrangement for regulating wages, which has been in 
force for two years, should be continued for another two years. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively inactive 
this week. There is still a holiday feeling in all departments of 
business, and in some branches full work has scarcely yet been 
resumed. Business in Scotch pig iron warrants is restricted to 
ry gt Transactions have taken place at 46s. 11d. to 
47s. 6d. cash, but scarcely any of this class of iron is being pur- 
chased for forward delivery. 

The shipments of Scotch pi iron in the past week have amounted 
to 2961 tons coastwise an 79 abroad, the total of 6540 com- 
paring with 8550 in the same week of last year. The demand for 
Scotch pigs from abroad does not show any improvement. The 
shipments to Canada and the United States are declining, and 
there is also a large falling-off in the quantity exported to Germany 
and several other continental nations. There are those, however, 





who look for an improved export business during the ensuing 
autumn. 

The current prices of Scotch makers’ pig iron are as follow :— 
G.M.B. f.o.b. at Glasgow, No. 1, 47s. 9d. per ton; No. 3, 47s. 6d.; 
Govan, do, do.; Carnbroe, Nos, i, 49s.; No. 3, 48s. 6d.; Monkland, 
No. 1, 48s, 6d.; No, 3, 48s.; Clyde, No. 1, 56s. 6d.; No. 3, 52s. 6d.; 
Gartsherrie, No. 1, 58s. 6d.; No. 3, 54s. 6d.; Summerlee, No. 1, 
588. 6d.; No. 3, 55s.; Langloan, No. 1, 598. 6d.; No. 8, 56s. 6d.; 
Coltness, No. 1, 60s.; No. 8, 568.; Calder, No. 1, 58s. 6d.; No. 3, 
54s. 6d.; Glengarnock, at Ardrossan, No. 1, 59s.; No. 3, 50s. 6d.; 
Dalmellington, No. 1, 51s, 6d.; No. 3, 50s. 6d.; Eglinton, No, 1, 
50s. 6d.; No. 3, 49s. 6d.; Shotts, at Leith, No. 1, 60s.; No. 3, 

6d.; Carron, at Grangemouth, No. 1, 62s.; No. 3, 55s, 

There is a quiet demand for Cleveland warrants in our market, 
business having taken place from 40s. 6d. to 40s, 9d. cash. e 
consumption of Middlesbrough iron in the West of Scotland is still 
large, although not quite so great as some time ago, when Scotch 
pigs could not be obtained at moderate prices. The arrivals of 

leveland pigs in Scotland in the past week were 6405 tons, against 
1870 in the corresponding week, and the total imports for the 
present year to date are 210,526 tons, compared with 130,148 in 
the corresponding period of last year. 

For Cumberland hematite warrants demand is indifferent owing 
to the slackness in the steel trade. Prices have ruled about 
50s. 14d. to 50s. 3d. cash. 

Since last report an additional furnace has been put in blast at 
Carron Ironworks, and the total now blowing is seventy-three, as 
compared with eighty twelve months ago. 

During the past week there was shipped from Glasgow iron 
manufactured goods to the value of about £32,000; steel goods, 
£18,620; machinery, £6822; and sewing machines, £9671. 

The steel trade is depressed, with little prospect of an early 
improvement. The unfortunate wages dispute in the Clyde ship- 
building industry has tended to check the placing of orders for 
shipbuilding steel, and has also rendered unnecessary the stead 
delivery of material under old contracts. Nor is there much wor! 
offering from other quarters. The prices of steel are irregular. 

In the finished iron trade labour has now been generally 
resumed, and steady employment is being had at most of the works. 
Makers of sheets in particular report a very good demand at firm 
rates. The lowest grade of common bars is quoted at £5 15s. per 
ton, second grade £6, highest grade £6 2s. 6d.; best bars being 10s. 
per ton higher, sheets £7 10s., all these quotations being subject to 
the usual 5 per cent. discount for cash in one month. 

The wages of the operatives in the Scottish finished iron trade 
being regulated in accordance with the sliding scale of the North 
of England, as the report of the Conciliation Board in the latter 
district warrants no change there, there will in consequence be no 
alteration here during the next two months. 

The coal trade is in a fairly active state. There was very little 
accumulation of coal previous to the holidays, and on this account 
the market has in the main been steady, and prices showed little 
alteration. There isa good business doing in the export depart- 
ment of the coal trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE new directorate of the Taff Vale will recommend a dividend 
of 2} per cent., equivalent to 58 per cent. on old stock, and the 
Barry dividend is to be 11 per cent. 

The fall in dividends on the Taff is strikingly shown by contrast. 
For instance, in 1883 it was 18 per cent., in 1885 it was 15, and 
again in 1889. In December, 1889, it fell to 10 per cent., in 1890 
toa fraction above 7 per cent. 

It is expected that stock, which is now at 74, will droop percep- 
tibly, and be in a declining state until the course of retrenchment 
to be pursued has told upon revenue. The return for last week 
showed a slight improvement, the receipts being £14,103, as 
against £14,052, an increase of £51. Mineral traffic is showing a 
decrease on most railways. 

This week the coal trade has been dull, and prices are evidently 
going down. Best steam is now quoted in Cardiff at 14s. 3d. to 
14s, 6d., and good dry coals are as low as 12s. 6d. House coal 
continues in a depressed state, and the best is down to 12s, 9d.; 
small remains at Bs. 3d., and good seconds from 11s. 6d. 

There was a large a tity of coal sent down the Taff Vale the 
latter end of last week. I have rarely seen such accumulations at 
the Taff Vale, and also at the Rhymney Railway terminus. The 
Rhymney Iron Company—where all effort is centred upon the coal 
trade—sends down considerable quantities. 

Although there is no concealing the fact that the coal trade is dull, 
and that on ’Change there is little of the old animation formerly 
noticed there, still a good bulk of business continues to be carried 
on at the docks, For instance, the Bute Docks exported 175,484 
tons; Barry, 73,400 tons; and Penarth, 44,447 tons; making the 
large total from Cardiff ports of 286,885 tons, or 51,000 tons above 
the weekly average of last year. 

On Saturday the audit of coalowners’ books will be made known 
at Cardiff. e most sanguine can scarcely expect an advance in 
colliers’ wages, but I should not be surprised to see them main- 
tained. Some expect a drop of 24, and there is no doubt it would 
tell favourably upon the labour market without being a great 
hardship on the colliers. 

The Bwillfa and Merthyr Dare Steam Collieries have been floated, 
capital £130,000, divided into 9000 7 per cent. geen and 
4000 deferred shares of £10 each. Colonel B. H. Martindale, 
chairman, Swansea coal export was about an average last week, 
close upon 30,000 tons. Newport last weekly return showed a 
total of 46,692 tons. 

At Newport on Monday the captain of the Celeste was convicted 
and fined £15 for carrying an excessive deck load of pitwood, in 
some cases 5ft. and in others 4ft. 10in. too high. 

A little more hopefulness prevailed on Change at Swansea this 
week, and it was reported that the fourth week of the “‘ stop” 
having ended, there had been a satisfactory résumé of operations 
and business. The shipments of tin-plates last week amounted 
to 18,814 boxes, and the receipts from works to 16,636 boxes, It 
may also be interesting to note that of the quantity exported, 150 
tons were shipped to New York, 300 tons to Italy, and some 
parcels for France and Germany. Swansea imported during the 
week 1344 tons of pig and 490 tons of tin bar. 

It was reported from New York that the tin-plate business was 
improving. Quotations are firm at 13s. to 13s. 3d. for cokes; 
Bessemer, 13s. 3d. to 13s. 6d.; Siemens, 13s. 6d. to 13s, 9d, ‘Tin- 
plate bars, £4 12s. 6d. to £4 15s.; Siemens, £5 to £5 2s, 6d. 

The latest news received from America respecting tin-plate 
movements is that six companies are busily engaged, principally 
in black plate fitted for I.C. quality, and that terne plates are also 
being made. The make of tin-plate is growing, but is yet confined 
toa thousand or two of boxes weekly. A strong desire is expressed 
there to import tin-plate labour, and there is an evident intention, 
with this extra labour and best machinery copied from English 
works, to make a good part of tin-plate requirements in the States, 
But it is estimated that it will be six months again before the 
rivalry will be substantially felt. This has given a little confidence 
at the iron and steel works, where I am glad to note a slight 
improvement is to be — in the — trade. 

good revival in steel bar may be expected, especially if existin; 
moderate prices are retained. The following quotations valet 
Glasgow pig, 47s. = ; Middlesbrough, 40s. 4d. ; Welsh hematite, 
53s. ; Welsh bars, 7s, 6d. to £5 10s. Steel rails, heavy, from 
£4 5s,; light, from £5 7s. 6d.; sheet iron, from £7; steel, from £8, 
Block tin is at £91 2s, 6d. 

A rich discovery of silver ore is announced from Cardiganshire. 
A proved width of 180ft. is stated to have been made, and the 
assay is 27}0z. per ton. It is to be hoped that the news is true. 





A rumour — at Dolgelly—the gold district—that an altera- 
tion in the Government arrangements with gold miners is likely, 
and that the modifications will Ean of more extensive operations. 

At a meeting of the Rhondda Colliers’ Association several inte- 
resting matters were discussed this week, one being the question of 
poundage and of the place of residence of their parliamantary 
representative. At the conclusion of the meeting it was agreed to 
admit the Ynysybwl miners into the association. 

The experimental and successful trials of electric haulage in the 
North of England and at Llanerch, in Monmouthshire, and the 
—— of electricity in one form or other—lighting, pumping, or 
hau was followed a few days ago by the introduction of 
electric haulage into one of the Plymouth collieries, on a larger 
scale, I believe, than any yet attempted. For a long time Mr. 
Howell, electrical engineer, of Llanelly, has been en, in 
laying down cable in the 5ft. 6in. seam, and last week, in the pre- 
sence of Mr. F. Hankey, M.P., chairman of the Plymouth Com- 
pany, of Mr. Bailey, the manager, and a considerable number of 
eminent mining engineers, agg 4 owners, and managers, 
the start was successfully made, © surface machinery con- 
sisted of a compound condensing engine by Marshall, of Gains- 
ee) Crompton’s compound-wound dynamo and generator; 
steel-sheathed cables by Calendar, of London, The motor, also 
by Crompton, was placed 800 yards away in the pit, and 
an effective touch upon the — by Mr, Hankey started all in 
action. The machinery is all of a high-class character. The 
engine runs at 98 revolutions a minute; the dynamo is 100-horse 
power, and has an output of 500 volts and 180 ampéres, and has a 

of 550 revolutions per minute. The motor is able to sustain 
@ pressure of 10 tons to the square inch, and has an output of 
450 volts and 80 ampéres, and runs at the rate of 800 revolutions a 
minute. The event has awakened considerable interest in mining 
engineering. In the present case thirty-five horses are spared. 
Mr. Bailey has long ago introduced the electric light into this 
= , and a quiet but effective spread of the electric movement 
is likely. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Dorinc this week the condition of the iron industry has, on 
the whole, retaained without any essential changes. Employment 
is, apeysd speaking, fairly active, though not as lucrative as 
might be desired. An ded improvement is not, it appears, 
looked forward to in the near future. On the contrary, there is 
more of a firm determination to take into account existing circum- 
stances, and to make the best of them as far as ible. Recent 
accidents have turned the public mind considerably against the use 
of any cheap material in anything relating to railways, and the 
practice of rigid economy, which, from the point of view taken by 
the taxpayer, has much to recommend it to Government, is severely 
criticised. Possibly this may lead to a change in the adoption of 
superior qualities of iron and steel, and consequently to a change 





in production, 
'o combine superior quality of material and of work with low 
cost will be found a problem not easy to solve, particularly in view 


of the programme of the Socialist party lately published in a most 
conspicuous manner—‘‘ Eight hours’ work, eight hours’ rest, eight 
hours’ play, and eight marks a day.” 

e Silesian iron market has r 
letter, a | weak demand existing for both forge and foundry 
pig. Inland inquiry continues unsatisfactory as before, and the 
export done to Russia has almost entirely ceased of late. The 
rolling-mills appear to be pretty well off as yet; the heavier 
articles of finished iron, especially, being in active request, Fair 
employment is, generally speaking, going on at the steel works, 
but prices continue low and unremunerative. 

Austro-Hungarian iron business continues in a very gratifying 
state, and it is generally hoped the lively trade going on just at 
segs will be of some duration, the more so as the prospects 
or harvest are rather favourable. With regard to the different 
branches of the iron industry, pig iron is in ema good 
demand. The Rima-Muranyer Iron Company is building a second 
coke blast furnace at Liker. The furnace is to be blown in in the 
course of the year. The above-named company will thereby be 
able to produce 500,000 q. pig iron per annum, In the malleable 
iron busi the d has r ined quite satisfactory. There 
is a brisk inquiry for merchant bars 7: In Bohemia 
girders can also be reported in fair request, while in Vienna con- 
struction iron is comparatively weak. Heavy plates are in active 
demand, and the works may well be reported briskly employed. 
A slight improvement can be stated to have taken place in the 
sheet business; but prices remain, on the whole, wosiangel, any 
upward movement being wy oy ow by German competition. The 
Screw and Rivet Syndicate been compelled to partially reduce 
prices, owing to that same competition. Tn wire rods, drawn wire, 
and wire nails a pretty lively business is doing. 

Belgian iron business shows no change ; orders come in rather 
more regularly, but at unremunerative prices. According to the 
Kélnische Volkszeitung negotiations are being carried on between 
German and certain foreign steel works to bring about a kind of 
division of orders for railway material ; but this news appears to 

uire confirmation. 

e French iron market continues weak, and the prices given in 
last report have, as yet, not met with any advance. Again, little 
change can be reported to have taken place on the Rhenish- West- 

halian iron market, demand and sale having continued as before. 

n iron ore a weak business is doing. Prices are, toe ag? ee 
firm, owing to a limitation of make in the Siegerland. e pi 
trade has not in any wise extended. Stocks have again ment 
on some works, and prices are universally regarded as most unre- 
munerative, 

Forge pig has been in very weak request, whereas for spiegeleisen 
an improved d d can be noticed, without, however, influencing 
prices. The manufactured iron branch is the same as last week, 
2.¢., pretty lively. Bars are in good request, girders the same, 
but at low quotations. Plates as well as sheets are strongly 
inquired for, but unpaying prices are complained of here as well as 
in any other branch. A slight, a very slight, improvement seems 
to be perceptible in the wire trade. The Breslau rail order has 
after all been given to a German works. : 

The total production of pig iron in ne including Luxem- 
burg, was for June, 1891, 365,073 t.; of which 52,615 t. were forge 
pig and ——— 27,451 t. Bessemer, 137,465 t. ic, and 
47,542 t. foundry. In June, 1890, production was 387,852 t.; in 
May, 1891, 354,010 t. From January Ist to June 30th, 1891, 
2,123,466 t. were produced, against 2,339,583 t. for the same period 
the year before. 

The Royal Arms Factory at Spandau, from having presented a 
scene of busiest life and highest activity for more than five years, 
is again subsiding into its usual course. Gradually the number of 

workmen has been reduced, now the old stock of about 400 
only remaining. For these there will be only five hours’ work p. d.; 
that is, half a-day, and now the army has been completely pro- 
vided with the new fire-arms, there is no probability of any change. 
Many of the sober-minded men, being aware of the transitory 
nature of the whole work and the high wages paid for it, may, it 
is to be hoped, red ped by for a rainy day; but to the careless, 
ee always and everywhere the most numerous, is must be a 

iow. 

Some papers state that it is the intention of the German Govern- 
ment to propose to the Reichstag a plan for further extending and 
completing strategic lines, and to ask for the sums required. On 
the other hand, the importance of inland navigation is not lost 

ht of, but the public seems slow about it. 

t is reported from Od with what foundation remains to be 
seen, that steps will shortly be taken by the Russian Government 
to induce fo: ers trading in Russia to either become Russian 
subjects within five years, or to quit the country. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 28rd, 1891, 

ALt indications point to an improving demand 
for iron and steel products, although very little 
can be said to have taken place up to this date, 
Crude iron makers have been disappointed at the 
slow improvement in demand. Southern furnace 
companies are making special offers to Northern 
buyers for the winter, but while the offers are 
favourable buyers hesitate to contract so far 


ahead. 

Fuel of all kinds is low in price; coke ovens are 
bee | built in several sections throughout the 
South, and mineral properties are being developed 
in Virginia, Alabama, Tennessee, not only for the 
purpose of utilising the raw fuel, but as far as 
possible to make coke. 

The rail mills are fairly busy, Steel billets 
command $28 ; muck bars, $27; No. 1 foundr 
17 to $18; No. 2, 16 to $17; plate iron, $40 
ver ton; beams and channels, . Builders 
Cave been endeavouring to negotiate for importa- 
tions for structural material, but freights bar out 
foreign material. There is not much change in 
the commercial situation, Heavy crops will start 
a return of gold from Europe; at least all 
financial interests anticipate this result, Prices 
are slightly stronger than ten days ago, but still 
large buyers can obtain concessions, Car builders 
are overrun with orders for rolling stock. 








NEW COMPANIES. 
THE following companies have just been regis- 
Pi the pa J gis 


Buwllfa and Merthyr Dare Steam Collieries (1891), 


Limited, 
This company was registered on the 20th inst., 
with a — of £130,000, divided into 90007 per 
cent. preference and 4000 deferred shares of £10 


each, to enter into and carry into effect an agree- 
ment to be made with the Bwilfa and Merthyr 
Dare Steam Collieries, Limited, for the sale to 
the company of the business of the Bwllfa and 
Merthyr Dare Collieries, together with brick- 
works, machinery, &c., situate in the parish of 
Aberdare, Glamorgan, and to carry on and deve- 
lope the said business, The subscribers are:— 
T. E. Malyon, ‘ Mayfield,” - 
Raia ee 
8, Platts, 8, Burton-road, Thornton Heath, clerk 
A. Binns, 215, Gresham House, E.C., merchant. ° 
A. Spurdie, 12, Gordon-road, Stoke Newington, 
cler SS. 0F 46 68. SRe tO BS. Se he ae 
C. W. Kirk, 188, Brecknock-road, N., accountant 
J. W. Tucker, 14, Addiscombe-grove, Croydon .. 
H. Fleet, 4, Heyworth-road, pton, accountant 
The number of directors is not to be less than 
three, nor more than seven ; the first being Col. 
B, H. Martindale, C.B. (chairman), Capt. R. 
Revett, H. B. Budgett, M. Grant, and G. W. H. 
Brogden. Qualification 50 shares. Remunera- 
tion £200 per annum each and £100 extra for 
chairman. Solicitors, Leonards and Slater Pil- 
ditch, 57, New Broad-street, E.C. 


Ce dd 


Hercynia Copper Company, Limited. 

This company was registered on the 21st inst. 
with a capital of 165,000, divided into 9750 pre- 
ference and 6750 ordinary shares of £10 each, to 

urchase, lease, or otherwise acquire, work, and 

a gold, silver, copper, and other mines, 
minerals, mining rights, &c., and in particular the 
Hercynia Copper Mines, situate near Rottelbe- 
rode, in the Hartz Mountains, Germany, and for 
this purpose to carry into effect, as a contract of 
the company, an agreement dated the 2lst of 
July, 1891, between Edward Nehse of the one 
part, and Hugo Werths of the other part. The 
subscribers are:— 


F. — 794, Gracechurch-street, E.C., mer- 
F. H. Cheesewright, 28, Gower-street, W.C., civil 
e ae a ae ee ae ee oe 
a, F. Hill, Union Club, Trafalgar-square, 
H. G. Gwinner, Maitland House, Kensington, W. 
G. Schoetensack, 2, Holford-road, Hampstead 
IP era arr 

E. Nehse, 69, Great Russell-street, W.C., manu- 

me 4% ‘Ge Md ¢e te sa 60 “ge - 60 

W. May, The Warren, Caversham, Oxon, solicitor 1 
The number of directors is not to be less than 
five nor more than seven, the first being A. 
Richardson, Fred. Hill, Franz Schrider, Francis 
Stobbs, W. Newman, and H.G.’Gwinner. Quali- 
fication, £250; remuneration, £100 per annum 
each, and £156 per annum for the chairman, and 
in addition one-tenth of the net profits available 
for dividend, of which one-half is to be divided 
among the directors according to their attend- 
ances, and the remaining half among the staff of 
the com Solicitors, Slaughter and May, 21, 


Great Winchester-street, E.C. Registered office, 
17, Gracechurch-street, E.C. 


Italian Electrical Light and Power Company, 
~~ —— " 

‘ company was registered on the 17th inst., 
with a capital of £60,000, in £4 shares, to acquire 
electrical installations, concessions, grants, lands, 
rights, plant, and property of every description 
in connection with electricity, and to carry on the 
business of generating, supplying, and utilising 
electricity for the pur of light, heat, power, 
or otherwise. The subscribers are :— 


—_ 


1 
1 
1 
1 


Shares. 
G. Taddei, 88, Via d’Arena, Roma, civil engineer 1 
P. Alesandrio, 92, Via dei Farnesi, Roma, sur- 


. eat ey a 

J. Reidy se, Leadenhall-street, E C., iron mer- 
o! ob) 68 ¢ 96). 98.0@ ets Wel Le. eh @ 

C. E. Stuart, 4, Aberdeen-terrace, Highbury, 
|. ae ere 

A. enema 344, Stanstead-road, Catford, 
T. Wholey, 7, Store »y’s-gate, 8.W., surgeon aati 
° , 85, Paget-road, Stoke Newington, clerk 
The number of directors is not to be less than 
three, nor more than eight; the first to be 
chosen at a general meeting; qualification, 25 


res ; remuneration, £50 peranuum. Solicitor, 
A. W. Rixon, 10, Austin Friars, E.C, 


_ 


Teil ation 


New Grain Elevator Company, Limited. 
‘This company was registered on the 17th inst., 
with a capital of £80,000 in £5 shares, to acquire 
and carry on the business of the ‘ Liverpool 





Grain Elevator Company, Limited,” and the 
‘* Floating Elevator Company, Limited,” and to 
carry on the business of stevedores, porters, 
lightermen, wharfingers, &c. The subscribers 


are i— 

Shares. 
J. Scholefield, 19, James-street, Liverpool, agent 
Ww. — 48, Tower buildings, Liverpool, mer- 
*F. W. Staveley, 1, The Temple, Dale-street, 
rae re 
*J.J. Mack, 14, Water-street, Liverpool, ship- 
RP a ae a 
*R, semen, 19, Brunswick-street, Liverpool, 
Le RRR a aS arr a 
Ww. zy Weightman, 6, Water-street, Liverpool, 
ML oa an «4 ac. op a0: de. 3aeL Oa 
. ©. Cafferata, 6, Water-street, Liverpool, 
EE 6s; a Se we. see. gu aa aan oe 
The number of directors is not to be less than 
three, nor more than seven; the first being 
H. Kerr and A. Bickett in addition to the sub- 
scribers denoted by an asterisk. Qualification 
£500. Remuneration to be fixed at the general 
seating. Registered by Walker, Son, and Field, 

1, Gresham-buildings, E.C. 


1 
1 
1 
1 
1 
1 
1 





Joseph Evans and Company, Limited. 


This company was registered on the 18th inst., 
with a capital of £10,000 in £5 shares, to enter 
into an agreement with J. Evans, and to carry on 
the business of the said J, Evans as a cased tube 
manufacturer, of 118, Charles Henry-street, Bir- 
mingham, The subscribers are:— 


Shares. 
J. Evans, 118, Charles Henry-street, Birmingham 140 
R. ‘by, Vicarage-road, Smethwick .. .. .. 50 
J. R. Grove, Ball-street, a draper 

T. Blyth, 2, Temple-street, Birmingham, auc- 





SOOT’ cs a6 > Ve) Géi em hoe (4k, HE be 5 

J. 8. Parker, 209, Cheapside, Birmingham, brass- 
SURI. on 45) Au ~ 00. 66.06.00) 0s 08 1 

G. Smart, 209, Cheapside, Birmingham, brass- 
found 1 
1 


er Te a ee a ee ee ee eS 
P. C. Ash, 1, Hunton-road, Gravelly Hill, near 
pT a ee ae ales eee 
The number of directors is to be two, the first 
being the first two subscribers; qualification, 50 
shares; remuneration of R. Rigby, 10s. 6d. per 
meeting attended. Registered office, 118, Charles 
Henry-street, Birmingham. 


Taylor Smith Electric Company, Limited, 

This company was registered on the 21st inst., 

with a capital of £6000 in £10 shares (of which 

300 are 6 per cent. preference), to purchase, 

develope, and carry on the business of T. T. 

Smith, electrical engineer, of 4, Circus-place, 
E.C. The subscribers are:— 

Pref. shares. 

Sesh of Misemtury and Talbot, Ingeston, Staf- 

0 oe oo te lee sae Me. SO 08. <0. nO 

M. io menwente, 11, Little Stanhope-street, May- 

r eS Seo eee ee oe: a 

K. Stephenson, 84, Beaufort-gardens, 8.W., 

yotived maser GB... .. as cc ce cc ce 

C. H. Hall, 54, Grandison-road, Clapham Junc- 

J rh sears 

G. —* 56, Gresham-street, E.C., accoun- 

n he 66 Ba Ok 60 OG Sh 66 Sas we 

W. iH. —— 10, Winchester-avenue, Brondes- 

bury, N. ., clerk a rr ar 

Ww. h, 8, The Gardens, East Dulwich, 


— tt 


clerk .. oo 0s o «8 . 
The business of the omnng is to be conducted 
by managers, the first being T. T. Smith and K. 
Stephenson. Solicitors, Cave and Co., 4, Fen- 
church-street, E.C. Registered office, 53, South 
Molton-street, Oxford-street, W. 


Mysore Reefs Gold Mining Company, Limited. 

This company was registered on the 18th inst., 
with a capital of £150,000 in £1 shares, to acquire 
by purchase from the Mysore Reefs Company, 
Limited (in liquidation), and the liquidators 
thereof, mining and other rights over lands in the 
district of Colar, in the Nundydroog division of 
Southern India, and all other property belongi 
to the Mysore Reefs Company, Limited, with 
that view to adopt an agreement with the 
said liquidators and the old company and tocarry 
on the business in all its branches, The sub- 
scribers are :— 





J.C. B. Harvey, J.P., 46, Hyde Park-gate, 8.W. 1 
F. Taylor, 6, Queen-street-place, E.C., mining 
emgimeer 2. 15 oe ce te oe ce ce oe 1 
J. C. Leower, 9, Queen-street-place, E.C. .. .. 1 
R. Garland, 9, Wildash-road, Kast Dulwich.. .. 1 
A. Newstring, Carlisle House, Finsbury Park, 
ee ee eee 1 
J. Ponsford, 76, Mount-street, Grosvenor-square, 
Wop CRORE oe ce oe ce ce ce ce oe. ce 1 
G. H. Wells, St. Cecilia House, Hackney, clerk.. 1 
The number of directors is not to be less than 
four, nor more than six; the first being J. 
Harvey, L. H. Evans, J. C. B. Harvey, and J, 
Taylor. Qualification 500 shares. munera- 
tion £600 per annum and £100 per annum for 
every 1 per cent. in the dividend over 10 per cent. 
The managers are J. and R. a civil engi- 
neers, of 6, Queen’s-street-place, E.C., trading as 
John Taylor and Sons. Solicitors, Francis and 
Johnson, 5, Austin Friars, E.C, 








Tue Kirkcaldy and District and Lanark- 
shire and Dumbartonshire Railway Bills, pro- 
moted by the Caledonian Railwa; Company, to 
the passage of which through the House of Com- 
mons Committees we called attention on page 12 
ante, have received an unlooked-for fate in the 
House of Lords. The former Bill has been rejected 
in its entirety, sothat the North British Company 
are to remain—for the present, at least—undis- 
turbed in their Fifeshire monopoly, This decision 
has caused great regret throughout the district, 
and it is to be ho the directors will profit 
by the lesson of their narrow escape, by giving 
such concessions and facilities to their perforce 
customers as the manufacturers and traders of 
the district declare to be necessary for its pros- 
perity and development. In Dumbartonshire the 
road-making powers of the Caledonian C y 
have been greatly cut down, the proposed railway 
to Loch Lomond being stop’ at Dumbarton. 
This is, however, in itself a valuable concession, 
as, apart from the importance of the district to 
which access has been gained, it will in the future 
be of material assistance in the furtherance of the 
complete scheme, just as the Central Glasgow 
Railway has been the means of seep, orn 
Caledonian Company to gain a footing in - 
bartonshire. 








THE PATENT JOURNAL. 


Condensed from ** The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


18th July, 1891. 


12,224. Apparatus for Curtinc Paper, &c., into 

Tickers and Laze.s, C. H. Wilkinson and the 
onious Colouring Company, Manchester. 

12,225. AUTOMATICALLY DISPLAYING ADVERTISEMENTS, 
J. 8. Yule, Glaagow. 

12,226. Merauuic Packie, E. Holt, Manchester. 

12,227. Carpino Macuinery, W. Scott, jun., Dundee. 

12,228. Wert Breakino Device for Loom SHUTTLES, 
E. Dixon and H. Cla , London. 

12,229. Promotina the Compustion of Smoxe in For- 
waces, R. Wallbank and J. Birchby, Manchester. 

12,280. Automatic TiL1s, J. W. Mumby, Halifax. 

12,281. Fry Traps, A. L. Newell, London. 

12,282, Tire, J. W. Connolly, London. 

i. Water Heater and Rapiator, H. Taylor, 

taffordshire. 


12,284. Swine Boats, O. Strickland, London. 
12,285. Arr Tires, T. R. D. B , London. 
12,286. Suspenpinc Lamps, A. J. Boult.—(Z. Arnold, 


Germany ) 
ss Rourser Rinos for Borrte Storrers, F. Toft, 
Vv 


12,238. Baacen, W. A. Part, Manchester. 
12,289. Guarps for TramcarR Enaines, W. Silcock, 


don. 
12,240. CLosinc Presgerve Jars, W. P. Thompson.— 
(The Conserven Fabrik Mombach-Mainz, Germany.) 
12,241. Sronge-sawinc Apparatus, J. A. Sangster, 
anchester. 
12,242. Cueckxinc the Stocks and Sates of Sxop- 
KEEPERS, J. W. B. Mi don. 
12,248. Macwetic Compassgs, P. J. Kaiser, London. 
12,244. PortaBLe Exectric Lamps, J. 8. Nettlefold, 
London. 
12,245. SHootinc Boarp for PLansnc Movu.prnes, &c., 
. Layzell, London. 
— Appuiance for Horses’ Noszpacs, H. W. 


son, on. 

12,247. SuLpHuRovus Acip Gas as a Disinrectant, E. 
Soy, London. 

12,248. Wseers of Roap Venicies, T. Maddox, 
London. 

12,249. CENTRIFUGAL PumpiInG Apparatus, J. G. Birch. 

J. 8. Pirrie, Austraha 

12,250. Conveyine Sars Over.anp, W. R. Kinniple, 
London, 

7. Brake Apparatus for Raitways, C. Luyers, 


on. 

12,252. Om Burner, W. W. Horn.{W. A. Myers, 
United States.) 

12,258. Froatine Causeways, M. J. Sexton, London. 

12,254. Stoves, G. Varley, London. 

12,255. Matcu-Box, &c., L. Jones, London. 

12,256. TRANSPORTING MATERIAL used in Maxine Gas, 
J. Stevenson, London. 

12,257. ELectric Incanpescent Lamps, P. Scharf and 
R. Latzko, London. 


, 20th July, 1891. 

12,258. Puzziz, BE. Haywood, Birmingham. 

12,259. Evastic Ware. Tires, W. G. Quick and 0. G. 
Abbott, London. 

12,260. Suips’ Lamps, E. H. Griffiths, Birmingham. 

12,261. Coain Wagers for VeLocirepgs, J. wards, 
Folkestone. 

12,262. Picrure Frames, H. J. Allison.—(S. P. Stod- 
dard, United States.) 

12,263. Automatic Fountatns, T. Batty, Colchester. 

12,264. Boor Spixe, R. R. Maddison and A. Oglesby, 


Barnsley. 
12,265. Coin-rrEED RerrespMent Svuppty, W. T. Fox, 
m. 
12,266. Curtain Firtinas, H. G. and J. H. Thomas, 
uu pton. 
12,267. Stop-morion for Mues, J. Pickford, J. Taylor, 
and J. Whi! Oldham. 


us 
12,268. Pweumatic Tires, A. Greaves, Belfast. 
12,269. Perroratine Lenses, A. E. shelley and R. H. 
Fitzsimons, Tipton. 
a oe Stee, Barpep Wire Fencino, H. E. Scott, 


12,271. Piactno Screws in Vesseis, &c, G. Smith, 
Ayrshire. 


yrs) 

12,272. SeLr-PepaLLinc Macaine, &c., A. Burns, 
Birmingham. 

— Sapp.es for Crcies, J. Mackenzie, Yarm-on- 

‘ees. 

12,274. Securnrinc Gutiey Grate Covers, A. Atkinson 
and E. Verity, 

12,275. Cizanine Scuoor States, T. D. Crease, Goole. 

12,276. Licnttnec Cicaretres, R. B. Roxby, London. 

ae oe ApvertTisinc Letrers, &c., R. B. Roxby, 


don. 
12,278. Paps for Crurcuss or Supports, V. Leigh, 
London. 
12,279. Lirtixa and Disprersinc Foc, F. Thomas, 
xeter. 
12,280. Bicycuzs, &c., D. B. Hutton and A. J. White, 
pton Park. 
12,281. Paint Brusues, G. Barker.—(C. Boeckh, jun., 
Canada. 
12,282. Ticker Susrenper, R. Thornton, London. 
12,288. Curtine or Drittinc Rock, J. G. Cranston, 
ewcastle-upon-Tyne. 
12,284. PoLicemen’s Capes, T. L. Pearson and C. G. 
Huggins, Bristol. 
12,285. MaGneto ADVERTISING Device, A. A. Goldston, 
Middlesbrough. 
12,286. Economic Evecrro-moror, ©. 8. F. Mellor, 


mdon. 
12,287. Cranks for VeLocirepgs, E. J. Willis, London. 
12,288. Screens for MeTaLuic Bepsteaps, T. Kendrick, 


ndon. 
eo) Ho per for UmBre.ias, F. W. Preston, Brad- 
12 a. Rotary Printina Macaines, J. Michaud, 
ndon. 
12,291. ApvusTING PerMaNneNT Way, P. J. Marchand 
and J. L. Montais, London. 
12,292. TREATMENT of Trin Ores, I. Willey and ©. D. 
Bartle, London. 
12,298. Cuoeese Turnina Racks, &. J. W. Irons, 
on. 
12,294. ELevatine Rotatinc OpsERvaToryY, F. Crowe, 
ndon. 
12,295. Steam GeneRaToR, G. Zahikianand H. Michaux, 
London, 
— Execrro.ysis Tost Maxine, A. 8. Elmore, 
mdon. 
12,297. Sreermnc Torrepogss, &c., W. M. Huskisson, 
London. 
12,298. Castine ARTICLES in Vacuo, W. 8. Simpson, 
ndon. 
12,299. Paper BARRELS or CyLinpDERs, C. Weygang, 
Child’s-! 


12,300. OPENING Tixs or Cans, G. Hipwood, London. 
bg oe PREVENTING SMOKE from Escarine, L. Kern, 


ion. 

12,802. WaistBanp for Lapres’ Skirts, M. E. Ferry, 
London. 

12,808. Corprre or other Expiostvrs, E. W. Anderson, 


ion. 
12, hong JACKETTED Presses, &c., J. A. Baxter, 
mdon. 

12,305. Extmycuisuine O11 Lamps, C. Siefert, London. 
12,806. Recutator for Weavers’ Beams, R. Argemi, 


mdon. 
12,807. Steam Borters, H. Achenbach and H. Schulte, 
London. 
12,808. Umpretta Support, G. A. Tomkinson and 
L. H. Jameson, London. 





12,310. Lastixa Boots, W. P. Thompson._(H. Boldt, 
Germany.) 

12,311. Ticker Hotpers, R. C. D. McDaniel and F. 
MclIlvenna, London. 

12,312. Fasteninc Heets of Boots, J., 8., and W. 


» Manc a 

12,318. Execrric Batrerizs, E. C. C. Jungnickel, 
ondon. 

12,314. Castor for Cowraryinc Conpiments, J. Oster, 
London. 

12,315. Sewisc Leatuer, A. V. Newton.—(B. Fischer, 


ny. 
12,816. Fitter Piates, R. Heaton, London. 
12,817. Catonine, F. M. and C. H. M. Lyte, London. 


Qst July, 1891. 


12,818. Heatine Ferp-watesr, T. Stark, London. 

12,319. SHea¥F-BriInpinc Harvesters, F. E. Todd, York. 

12,820, Curtine Paper, &., W. Harvey, Manchester. 

12,821. Gas ENoIves, H. Williams, Manchester. 

12,822. Weipine, A. J. Boult.—(J. H. Bassler, United 
States. 

12,328. Recutatina Gas Surpty, W. R. Mudd and A. 
Pochin, London. 

12,824. Sprinkiers, W. P. Thompson.—(T. G. Turner, 
Onited States. 


12,325. Foop Hzaters or Warmers, H. Barré, Liver. 
poo! 

12,326. Cirasp or Buckies for Bets, A. W. Patching, 
Manchester. 

12,827. Curr for Hotpine Cicars, M. Swindells, Man- 
chester. 

12,328. Tires for Cyciz, &., WHEe.s, H. W. Latham, 
London. 

— OPERATING VENTILATING RipcEs, G. W. Wood, 

y: 

12,830. AcruaTinc Roap or Tram Cars, M. Settle, 

Manchester. 


anc x 

12,381. Minerat Size, J. Shepherd.—(A. Krizek and 
R. Esché, Switzerland. 

12,332. Enornes, W. T. , London. 

12,338. Lockine, &c., Doors of Venicies, B. Andrews, 
London. 

12,334. Piz Cops, G. Patterson, Gateshead-on-Tyne. 

12,835. Omper Suvrer and Asx Bix, T. Grange, 


London. 
12,336. Steam a, A. Austin, Stockton-on-Tees. 
12,387. Stop Vatves, J. Grundy, Liverpool. 

12,838. Steam Excuves, H. A. kkson, Halifax. 
12,339. Stanps for Portraits, &., F. A. Walton, Bir- 


m. 

12,840. Wepcz, T. White and H. B. Nash, Barnsley. 

12,841. Marine Enaine Governor, D. I. Phillips, Bir- 
mingham. 

12,842. InpicaTinG Posttion of Door Hanp1zs, W. J. 
Brassin; > 


12.348, Loos’ C. W. Harrison, Chorlton-on-Medlock. 
12,844. Wurzis of Carts, &c., J. Madden, Dublin. 
12,845. ao for Srxam Enoines, G. Twigden, 


12,846. Fotpina Hes on Fasrics, J. and A. K. Forbes, 
Belfast. 


12,347. OBTAINING Repropvuctions of Carvinos, A. M. 
Clark.—(R. Mor: ier, United States.) 

12,348. Boxes, J. Howenstine, London. 

12,349. Currine Sections of Iron or Stexx Bars, & , 
M. ron and W. Snape, London. 

12,850. InpicatiInc Apparatus for CarRDING ENGINE 


» chon, ——— 
12,351. WHeexs, R. C. Christian, Dublin. 
12,852. ManuracTure of Pitcn Cains, H. Renold, 
Manchester. 
12,853. Preventinc Horses Suiprinc, H. Joy, 
mou! 
12,354. Toot for Corrinc and Trimminc LEATHER, 
A. J. Perry, London. 
12,855. SucarR Puriryrinc Apparatus, O. Mengelbier, 
Lon 


on. 

12,356. Hyorenic Corsets, A. E. Jones, London. 

12,357. Maxinc Garments, J. Y. Johnson. — (The 
Willcox and Gibbs Sewing Machine Company, United 
States. 

12,358. —_ for Bonnets, &c., G. R. Hudson, 
Lond 


on. 

12,859. Musica, Device, C. Huelser.—(P. Stark and 
C. A. Giitter, Germany.) 

12,360. Pranos, W. Bieger, London. 

12,361. Corsets, &c., W. 4 Teufel, London. 

12,362. STRINGED InsTRUMENTS, C. Huelser.—(P. Stark 
and C, A. Giitter, Germany.) 

12,368. Instruments for Derermininc the Speciric 
Graviriss of Liquips, F. W. Fletcher, Enfield. 

12,364. OpzninG BALL-STOPPERED Borr iss, R. L. Ken- 
nard and G. E. Collette, London. 

12,365. Toy, G. Hughes.—(J. R. Vaile, jun., P. A. 
Vaile, and E. B. Vaile, New Zealand.) 

12,366. Utitistnc the Mortive-powerR of the Human 
Bopy, C. M. Westmacott, London. 

12,367. Letrer-HotperRs, R. St. L. B. Chinnery, 
London. 

—. Lowerinc TackLe for Boats, P. Merrifield, 


mdon. 
12,369. Frxisc Broom Heaps, H. Robson, London. 
12,870. Rim and other Locks, H. J. Shinkfield, 


on. 
12,871. Pouttry Piuckine Macuinss, I. G. Mellinger, 
Londo: 


n. 

12,372. Vatve Gear, U. and J. Whatley and R. H. 
Smith, London. 

12,378. Stripe Vatves, N. Fonquemberg, London. 

12,374. Cameras, W. F. —- London. 

12,375. Sreerinc Gear, A. H. 8. Browne and T. 
iS) 


jullivan, London. 
“= Eve-ciasses, W. Barr, jun., and D. McKay, 


Ww. 
12,377. Bossrn Hotpers for Sewinc Macurnezs, H. 8. 
J. W. Ricks, and H. P. Shutts, London. 
12,878. pers for Sewinc Macutnes, J. W. Ricks, 
H. 8. Shaft, aud H. P. Shutts, London. 
12,879. SasH- FASTENERS, P. J. Schaeffer and L. 
dauer, London. 
12,880. Supports for Bicycizs, F. G. Taylor, London. 
12,381. FrRE-ESCA’ W. A. Beatty, London. 
a re Dravest Recutators, J. Mcl. Adolphus, 


mdon. 
—_—. Dust Guarps for AXLE-BoxeEs, A. L. Cushman, 
ni 


on. 
12,884. Compounp for InsuLaTinc Wires, M. Mackay, 
0 


mn. 
12,885. Neckties, Scarves, and the Like, F. Kent, 
London. 

12,386. Brarrnes, J. P. Vallin, London. 

12,387. VenTiLaTors, C. J. Griffiths, London. 

12,388. Lock WasHer, M. P. Wilkins, London. 

12,889. CompouND AIR CoMPREsSOR, H. C. Sergeant, 


on. 
—, Cast MetaL Naves for Waeets, W. Cooke, 
Lo. 


mdon. 

12,391. Heatinc Gases, M. Honigmann, London. 2 

12,392. Decks of Suips, J. E. Bousfield.—(Za Compag 
Générale Transatlantique, France. 

12,398. ADvERTIsING, H. Lowenfeld, London. 

12,894. Boat-peTacHine Devices, H. Ashford, London. 

12,395. Spreapinc Manure, E. Edwards.—(K. Nau- 
mann, Germany.) Se 

12,896. Coxe Ovens, H. H. Leigh.—(7. Bauer and G. 
Mendheim, Germany. 

12,397. Lusricators, C. M. Everest, London. 

12,398. TorPEpo Boats, O. Imray.—(T. H. Thomas, 


ni tates.) 
12,899. Hay Tepper, J. and R. Stenner, London. 
12,400. Cirps for Letrers, L. E. Mannings, London. 
12,401. Drymnc or Exrractinc Moisture, L. Gye, 





on. 
— Atracaine Buttons to GARMENTS, W. Thomas, 


on. 

12,408. Battoons, W. A. Fyers, London. 

12,404. Boor Hess, J. W. : rs, London. 

12,405. Makinc GALVANISED Iron, J. W. Richards, 
London. 
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12,406. Lasrinc Macuines, C, M. White.—(C. Sinning, 
v nited States. 
12,407. Boors, i. Triggs, London. 


22nd July, 1891. 

12,408. Reoisterinc Puorocrapss, W. Ackland, 
London. 

12,409. Pipgs, J. Goulson, London. 

12,410. CLEANING Wnear, O. Imray.—(H. Simon, Swit- 

cerland.) 

12,411. Puririers, O. Imray. —(H. Simon, Svitzer- 


lan 
12,412. Sprinc Trres for Bicycies, &c., J. Appleby, 


——. Gas Enc Ings, D. Clerk, Birmingham. 
2,414. Ho_pinc Wixpow Binns, J. Morgan, Bristol. 
i 415. Quick HircHine HARNESS, F. E. Stuart, 
Twickenham. 
12,416. TeLEPHONIC TRANSMITTERS, A. Marr, Man- 
chester. 
12.417. Bicycies and Tricycgs, L. T. Jinks, London. 
12,418. Savery Va.ves for KircHen, &c., Borers, J. 
Edge, Liverpool. 
12,419. Sotes and Hees for Boots, &c., O. Burrows, 
London. 
12,420. Morrve Power, J. Simpson, Heaton Moor. 
12,421. Drivinc Gear for Roiiers of WRINGING 
Macutnes, T. Bradford, Manchester. 
12,422. PornTsMAN’S CuEcx, J. Lord and T. R. Leason, 
anchester. 
12,423. Tu - ra B. 8S. von Munohhausen, Bir- 


aes 
12, ton 4. CuEaxsc and Poiseine Matt, V. Schallmo, 


12,425. Steam GENERATOR Furnaces, J. Thom, Liver- 


peal 

12,426. Openinc and CLosinc Doors, A. A. Green, 
Guernsey. 

12,427. SHUFFLING or MIXING PLAYING Carps, M Smith, 
Manchester. 

12,428. Supports, &c., for Revotvinc Suarrs, W. H. 
Dorman, Stafford. 

12,429. BUILpInG Cements, F, J. Reynolds and J. 
Brown, London. 

12,430. Foe-sigNaLLinc on Raitways, J. G. Dixon, 
Bradford. 

12.431. ApveRrTisinc, J. B. Adams, London. 

12,432. Prorectine Suips, J. Chadwick, Portsmouth. 

12,433. RounpaBouts, A. Waddington, Leeds. 

12.434. DeTEcTING PRESENCE of CoaL Gas, A. H, Gled- 
hill, Halifax. 

12,435. Lacinc Boots, A. A. Govan, Glasgow. 

12,436. Covers for Seats of TRAMCARS, WwW. ©. Haigh, 
Manchester. 

12,437. Meraiic Packines, A. F. G. Brown, Glasgow. 

12, 438. Smoke Rive Box, A. H. Westwood, Lands- 


worth. 
12,490, Rarzway SIGNALLING Apparatus, E. Russell, 
Li 
12,440. Brakes for Bassrvetres, &c., E. A. Claremont, 
Manchester. 
12,441. Propuctioy of CoLourinc Matrers, A. Ash- 
worth, Manchester. 
12,442. Cork Courtine Macurnes, F. Mitchell, London. 
12,443. Prevmatic Tires, T. Dunn, London. 
12,444. VentiLators, R. R. L. Rosoman, Southampton. 
12,445. Pump, H. Roberts. rts, Carnarvon. 
12,446. Steeve Lungs, C. Loom, Birming 
12,447. Treatinc Cane for BRUSH-MAKING, a. & @: 
Pritchitt, London. 
12,448. Tire, H. J. Grafham, London. 
12, 449. TrrEs and WHEELS, E. H. Grey and A. G. 
Garland, London. 
12,450. CRIMPING the Harr, G. Lichtenfeld, London. 
12,451. Suips’ PRopeLLeR and RuppER COMBINED, 0. 
Francis, London. 
12,452. Covurtincs for Pires and Hoss, G. G. M. 
Hardingham.—(T7. F. Lees, United States. ) 
12,453. Macazrye Rirves, A. J. Boult.—(J. de Pallares, 
France.) 
12,454. Hanorne of Sicns, J. Kaye, London. 
12,455. Execrric Locomotives, J. Wetter.—(H. Bon- 
neau, France.) 
—, Hover for Wires of Wire Fencine, W. Baker, 
ndon. 
12,457. Dressmxc Pap, D. W. Wall, London. 
12,458. Desorninc Catritz, W. W. Horn.{R. B. 
Reeser, United States. 
12,459. Packinc ARTICLES, H. M. Knight.—(X. Hell- 
Srisch, Germany.) 
12,460. Pumps, F. Strnad, London. 
12,461. Winpow Fastener, G. Samson, London. 
12,462. Sprrat Rartways, L. D. B. Shaw, London. 
12,463. Cauwtnc Mecuanism for Crocks, J. J. Elliott, 
London. 
12,464. Terners, A. McDonald, London. 
12,465. IMMERSING HyDROMETERS, F. W. Fletcher, 
Enfield. 
ee Sewace S.vuper, &c., E. E. Scruby, 
pet 
12,467. SHoz and Guiove Fasrenrnes, C. E. Stirling, 
London. 
12,468. Tents, C. and W. Buswell, London. 
12,469. Propucinc Cotp, E. Hesketh and A. Marcet, 


mdon. 

12,470. Lamps, T. Reed, London. 

— eING Materiat, R. J. Loeffier and E. Kur, 

12,472. Account Books, W. Cruttenden.—(A. N. L. 
Benporatti, New Zealand. ) 

12,473. Convertiyc Rorary into ReEcipRocaTInc 
Motion, W. W. Virtue, London. 

12,474. Savery Fuse Licuter, J. Heath and W. 
Frost, London. 

12,475. Pweumatic Brakes, L. Chabert, London. 

12,476. SHEARING and Ciippinc Woot, J. Moffat and 
W. W. Virtue, London. 

12,477. Frxisc Hanpies to Saucepans, &c., H. M. 
Kennard and J. Fitzpatrick, London. 


23rd July, 1891. 


12,478. Boits, &c., W. 8. Booth, Smethwick. 
12,479. SeLr-ricatinc Trawit Beam, J. Spring, 
rimsby. 

12,480. Picments or Paints, J. C. Martin, London. 

12,481. Preumatic WHEEL Tires, A. Greeves, Belfast. 

12,482. Boxes, A. Malcolm, Glasgow. 

12,483. Linuye PLates for TunvE s, 8. Alley and J. A. 
MacLellan, Glasgow. 

12,484. TeLEPHoNic SwitcHinc AppraRatTus, A. R. 
Bennett, London. 

12,485. Sappte Bar, H. Causer, C. W. Asbury, and 
W. Jackson, Birmingham. 

12,486. Friction Drivinc Gear, W. 8. Freeman, 
Otford. 


12,487. Box Lins, G. Cranmer and R. W. Eadie, Bir- 
mingham. 

12,488. Steam and other Roap Rotters, I. W. Boulton, 
Ashton-under-Lyne. 

12,489. —— Heatinc Apparatus, W. F. Spencer, 
Birmingham. 

12,490. Gas Encines, J. Shaw, Manchester. 

12,491. Rueostats, C. L. Baker and Woodhouse and 
Rawson United, Ld., London. 

12,492. AvromaTicaL Cask Titter, E. A. Matthews, 
Newport. 

12,493. CompensaTisc Gear, J. Higginson, jun., Bir- 
mingham. 

12,494. Furnace Bars for Forcep Dravent, J. G. Kin- 
caid, Glasgow. 
12 495. Wueeis, H. Cross, A. Moss, and A. W. Cross, 
London. 

12,496. IpgenTiFyinc Botties, G. Barker.—{J. H. L. 
Maitre and J. F. L. Maitre, Canada,) 

12.497. Bicycies, Tricycies, &c., C. Parkin and R. 
Stephenson, London. 

12,498, Crosinc Casxs, T. Smith and C. A. Ward, 


London. 
12,499. Step Lappers and Back Frame, &c., J. Kelly, 
London. 





12,501. Cieansine Casks, J. Walker and H. Higgott, 
Burton-on-Trent. 

12,502. The Fotpinc Stirrup Iron, R. P. Elliott, 
London. 

12,503. Ececrric Earrinos, E. Owen, London. 

i2) 504. Coupes for GENTLEMEN’ s SHIRTS, F. W. Jones 
London. 

12,505. Union Gas Burners, G. R. Hislop, Glasgow. 

12,506 Preparation of Wort from Matt, C. Rach, 


12,507., Compivarion Waistcoat and Sart, G. Vassie, 
mn 
See and Grituine by Gas, R. Goehde, 


12,509. Pants, &c., A. D. Edward and W. A. Byrom, 
mdon. 

12,510. Stream Borers, &c., H. and J. Warrington, 
London 


12,511. Marcin and Frame ADVERTISER, 8. Shuttle- 
worth and P. D. O’Brien, London. 

12,512. Fitters, J. Haslam, London. 

12,518. Preventinc NavicABLeE Conveyances from 
Srmvxino, J. Koral, London. 

12,514. Markinc Breap, &c., W. E. and W. Beale, 
London. 

12,515. Fett Hats, H. Vyse and W. E. Carrington, 
London. 

12,513 Revivirication of Cuarcoat, C. Ferguson, 
London. 

12,517. Scissors for Pruninc Vines, W. P. Thompson. 
—(A. Kriales, Spain.) 

12 518. Rerininc of Sucar, C. Ferguson, London. 

12, 519. Disrnrecrants, H. B. Thornton, Live “ 
2,520. Rerininc of Sucar, C Ferguson, Londo: 

21. Drivinc BEvts or Banba, P. R. de F. d’ a 





CONCENTRATING PHospHaTes of Lime, E. 
Brochon, London. 

12,523. Rorary Fiurp Pressure Enoines, W. T. 
Sturgess and E. Towlson, London. 

12,524. Curppers or Shears, L. Andrews, London. 

12,525. Evecrricat Sreerinc Gear, G. 8. Grimston 
and A. H. Dykes, London. 

12,526. METALLIC CANISTERS, D. Mason, London. 

12,527. MaGazinE PHOTOGRAPHIC Cameras, W. ol Reilly, 
London. 

12,528. Boor Tree and Srrercuer, F. Tenney, 
London. 

12,529. DistR1BUTING ELectrRicCuRRENTs, H. Edmunds, 
London. 

12,530. Locomotive Steam Exornes, J. Y. Johnson.— 
(J. P. Serve, France.) 

12,531. Propucine Pictures in Stereoscopic RE.ter, 
D. Bouchard, London. 

12,532. Burton and Fastener, T. Shiels, London. 

12.533. TyPe-wriTInc Macuines, W. G. Hudson, 
London. 

12,534. NeEpies, O. H. Blood, London. 

12,585. Switcues for ELEcTRIC InsTALLaTIoNs, A. V. 
Newton.—(A. Swan, United States.) 

12,536. Pipe Coverinc, D. B. Morison, London. 

12,537. Doven Drvipinc Macuine, P. Pfieiderer, 
London. 

12,538. Propucrne Leap, F. M. Lyte, London. 

12,539. CompressEep Arr Trres, H. H. Lake —(Society 
L. Rochet and Co., France. 

12,540. Dynamo-ELectric Macuines, H. Cuénod, E. 

Sautter, and G. Hochreutiner, London. 

12,541. AuromaTic RecuLation of the Posrrion of the 

BrusHes of DyNaMO-ELECTRIC MACHINES, H. Cuénod, 

E. Sautter, and G. Hochreutiner, London. 

12,542. Evaporators, E. Donard and G. Boulet, 


ndon. 
— Wire Spring for Corsets, &c., J. Baier, 


ndon. 

12,544. Batts, H. 8. T. Atkinson.—(F. F. Atkinson, 

United States 

12,545. RECEPTACLE for Gas and Liquips, H. Baum, 
pet 

12,546. Firasks, H. H. Lake.—(M. F. Richardson, H. G. 

Swope, and EB. C. Boyer, United States.) 

12,547. Funne, for Measurinc Quantitizs, A. J. 

Hewens, Lewisham. 

12,548. HypromeTric InstRuUMENTS, T. W. Short and 

W. J. Mason, London. 


24th July, 1891. 
12,549. MAKING or Propucineo Butter, J. H. H. Duncan, 


ndon. 
12,550. CLeanrnc Knives, P. R. Craft.—(H. D’. Farqu- 
har, Australia.) 

12,551. Metat Cuiasps for Sacks, &c., W. Falkiner, 


eath. 
a nc Yorke Lirge-savinc Coat, O. R. Barnicott, 


naon. 

12,553. Hetmet Steam Generator, G. Zahikian and 
H. Michaux, London. 

12,554. Preumatic Tires, E. Greenhalgh and J. W. 
Mullen, Manchester. 

12,555. Matca Box and Asx Tray, G. Heath, J. Dunn, 
and T. Guest, Leeds. 

12,556. Gorente CuaMBER UrensiL, H. A. Parsons, 


Hasti 
— - of AniLinz, R. Hirsch, Hudders- 


12,558. Generators, H. 8. Petit and H. S. Bresson, 

Manchester. 

12,559. Batt Taps and other Taps, J. Merrill, Sheffield. 

12,560. Frurr and Cake Disues, &., C. R. Heeley, 

Sheffield. 

12,561. Breakinc Fiax and Hemp, &c., T. Burrows, 
Londo: 


n. 
12,562. Cricket Bats, T. Pitt, Bradford. 
12,568. PRESERVED ALMOND Paste, G. W. Russell, 


Devon. 
12,564. Pocket Sxetcuinc Easet, D. H. Anderson, 
Belfast. 


12,565. Sewrsc Macuines, W. Birch, Manchester. 
12,566. PRESERVATION of PeRIsHABLE Goons, L. Dove, 


London. 

12,567. Arm Fiurer, 8. Phillips and 8. F. Smart, 

London. 

12,568. Togpacco Pipe, J. C. Tarr, Bristol 

12 569. Piston Packine, H. E. Bedford Re C. Barclay, 
United States.) 

12 570. Dassinc Motions for Comprnc Macutnes, C. M. 

Phillipson and H. Hodgson, Bradford. 

12, py ENAMELLED STEEL Fincer-puates, J. Slack, 

Lon 

12,572. CHARGING IncLrnep Gas Retorts, G. E. Steven- 
son, London. 

12,573. SoLDERING, F. Plumstead and F, H. P. Berlyn, 

London. 

12,574. Lupricators, Woodhouse and Rawson United 

and G. W. Lowcock, Manchester. 

12 575. Bartway Sienaus, W. E. soap, Derby. 

12,576. ot gg G. Smith and E. J. D. ata, 

Southam: 

12,577. = os L. Jackson, London. 

12,578. DistILLErs, J. Kirkaldy, London. 

12,579. Cameras, R. Stirn, London. 

a Cycue Tires, T. Dale, Birmingham. 
581. TexT1Le Macuinery, J. T. Hargreaves and J. 

amith, Manchester. 

12,582. Sasu- -FASTENER, L. E. Mannings, London. 

12,583. VENTILATING Gear, W. Y. Baker, L. White, 

jun., and C. J. Watts, London. 

12,584. Wueexs, W. Over, London. 

12,585. SULPHURETTED ANTI RHEUMATIC BanDAGEs, 

W. C. Strickland, London. 

12,586. Canister, C. 8. B. Gardner, London. 

12,587. Uritisinc Power of Waves, R. Haddan.—(J. 
Sagrera, M. D. y Gost, and M. C. Florit, +4 

12,588. Rartway Carriages, C. O. Allen and H 

Wellman, London. 

12,589. Lovounisa Marrers, H. H. Lake.—(Kalle and 

Co., y-) 

12 500. ss. Hores in Srraps, F. Fillunger, 


on. 
12,591. Winpow Sasu Houipine Device, 8. Collins and 
J. B. and 8. A. Love, London. 





12,500. Sprincs for Cuarrs and Covucues, J. Rettie, 
London. 


12,598, Sewer Manwoves and Cuampers, W. C. Tyn- 
le, London. 
12,594. Gun Carriages, H. H. Lake. — (Die Actien 
Gesellschat Grusonwerk, Germany.) 
a ng Times for Venice Wuee.s, J. P. K. Clark, 
12,596. Laaronepes Device, A. J. Boult.—{ Waldherr 
and Co., Austria.) 
12,597. SPEED-CONTROLLING Device, W. P. Thompson. 
a, A. Ballard and C, J. Pillsbury, United States.) 
12,598. INFLATED INDIA-RUBBER TiREs, G. A. Richard, 
Liverpool 
12,599. Brusues, T. E. Alexander, London. 
12 "600, CenTRIFUGAL Dressinc Macuines, J. Higgin- 
bottom, Liverpool. 
12,601. FRIGHTENING Poacuers, J. Hall, London. 
12, — eed Evecrric Currents, H. Aron, 
verpoo 
12,603. , —_—_ Macuines, W. P. Thompson.— 
VW. Todd, India.) 
12,604. TREATING the Surrace of Paper, A. A. Brad- 
rm, London. 
12,605. Securinc TeRMinats to Piates, H. H. Lake. 
—(Lacombe and Co., France.) 
12,606. Yeast, A. Walker, London. 
12,607. Agro VELocIPEDE and BaLLoon Birp, O 
Francis, London. 
12,608. Hay-makinc Macuines, E. C. Blackstone, 
London. 
12,609, SwatH Turner, E. C. Blackstone, London. 
12,610. TurBines for Propusive Purposes, G. M. 
Capell, London. 
12,611. ELecrro.tytic Deposition of Copper, J. W. 
Swan, London. 
12,612, AtTracninc Buttons, R. A. Panchaud.—(Z. 
Noelle, Germany.) 
12,618. Propettinc Boats by Manuva Power, H. M. 
Crisp, London. 
12,614. Wer Eeons, J. W. B. Cook, London. 
12,615. Mari Carts, J. T. Miller, London. 
12,616. Hoipine Vaxious Garments, &c., T. C. Mills, 
‘ast. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
449,878. Dasu-Por ror Stream Enaines, H. Haberlin, 


Ak ron, Ohio.—Filed October 17th, 1890, 
Claim —(1) A dash-pot comprising a pair of com- 


— appara of different diameters, one of the 
cylinders having a recessed inner wall, a piston-rod, 
and a piston thereon of less width than t of the 


recess, substantially as set forth. (2) In a dash-pot, 
the combination, with a cylinder comprising two 
chambers, of a hollow piston-rod, piston for each 
chamber carried by said piston-rod, the smaller piston 
being provided with a perforation and a socket, a 
valve-stem in said socket pon fe a duct therein, and a 
spring adapted to normally main the duct in the 
valve-stem out of alignment with said eng 
substantially as set forth. (8) In a dash-pot, th 

combination, with a cylinder having a large and ; 
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small chamber, of a piston-rod, a piston for each 
chamber carried by said piston- -rod, e lower end of 
said rod being provided with perforations, anda ve 
for the reception of oil, substantially as set fo (4) 
In a dash-pot, the combination, with a cylinder ‘com- 
prising a large and a small chamber, of perm tegen -rod, a 
piston for each chamber carried by sai 

one of the said pistons comprising a head on the crm 
of the piston-rod, a flanged socketted block inserted in 
said head, packing material between said head and the 
— and flanged avckcetted ope and a valve in 
said socketted piece, subst: ss set forth. 


0,160, Rapiator Courtine, A. 0. —- Slate 
On and J. J. Hogan, New York.—Filed December 
18th, 1888. 

Claim. = The combination, with the sections a, 
having the chambers }, provided, respectively, at their 
opposite sides with a threaded aperture c and an 
aperture having tapering seat d, of the sleeve ¢, 
formed at one end with thread f and ut the other end 
with a V-shaped groove g, and the collar h, a baste 
conical exterior a provided ays gd with 

shaped rib i, the whole arranged and operated sub- 

stantially as herein set forth. (2) The ‘Sadtaclion, 


[450,160] 
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with the sections a, having the chambers }, provided 
respectively, at their opposite sides with a threaded 
rture cand an aperture having tapering seat d, of 
the sleeve ¢, having an aperture through the same 
formed to fit a meio Pe and provided at one end witha 
cylindrical seat / and annular V-shaped groove g and 
at the opposite end with sw buna 3 J, projected above 
the seat / and fitted to er 2 aperture c, and 
the conical collar h, ited. to ‘ae seat d and provided 
with the V- shaped ri b i, the whole arranged and 
operated substantially as herein set forth. 
450,202, Insector, J. Trix, Detroit, Mich.—Filed Feb- 
ruary 4th, 1891. 
Claim.—(1) The combination, with a lift-tube and a 
force tube with independent water omy ae at their 





12,592. Prerarinc Carsons, H. H. Lake.—({Lacombe 
and Co., France.) 





disc! 
from 4 of 


e ends, of two discharge orifices, one leading 
sail 


valves located on the same valve stem, one for each of 
said o) dg wih and adapted to close the ofthat corre- 
spendin ith pes“ lift-tube in advance of that opening 
correspo th the force tube, substantially as 

and for ee ‘.. 8 described. (2) In an injector, 
the combination, with the seating valve E? and the 
a — F2, of the Fr = a -— force tube 

water passages ani i valve openin 

h’, h, leading to the overflow, and in connection — 
with the seating valve h and piston valve h?, adapted 
to close the opening A3 in advance of the opening hall 





said valves engaged with and actuated by the same 
screw-stein G’, substantially as and for the purposes 
described. (6) The combination, with an injector, of 
a lifting tube, a force tube, the water passages C’ 
an overflow passage C3, and the valve Bm» rt 13, 
and in connection therewith a piston valve and a 
conical valve upon the same stem, the piston-valve 
adapted to close one of the said orifices, and the conical 
valve adapted to su uently come toa seat in both 
said orifices, substantially as and for the purposes de- 
scribed. 
INSULATION OF ARMATURES FOR DyNamo- 

ee Macuines, R. Bickemeyer, Yonkers, N.Y. 

—Filed August 28th, 1890. 

Claim.—{1) An armature drum or core for dynamo- 
electric machines clothed on its face with an inner 
layer of narrow insulating material laid diagonally 
from end to end, and an outer layer of similar material 
laid diagonally but reversely to the inner layer, sub- 





stantially as described (2) An armature drum or core 
for dy tric din a jacket 
\450367 








composed of a strip of insulating material wound con- 
tinuously on said core from end to end spirally or 
diagonally along the face of the core and forming two 
layers thereon, portions of said material at the ends 
crossed by many other portions between the hubs and 
the edges of the core, substantially as described. (3) 
An armature drum or core for dynamo-electric 
machines inclosed in a of gy hs composed of a strip of 
fibrous material woun said core continuously 
from end to end, diagonally or spirally on the face of 
the core in two oppositely-spiralled layers, said 
material ——~, A the ends of the core, and each 

rtion crossed by many other portions between the 
ihe of the core and its , and the whole well 
charged with suitable oy seer or adhesive insulating 
matter, substantially as 


450,391. CenTRIFUGAL Dome iemacanie, 4. Wah- 
lin, Stockholm, Sweden.—Filed November 30th, 1889. 
Claim.—(1 The po A cay in a cen 
separator, of an inner cream-separating vessel, means 
for supplying milk to the same, a stationary vessel — 
the reception of the cream from the cream-separa’ 
a delivery-tube therefrom, and outer centrifugal 
butter-separator into which the cream is return 
forth. (2) The bination, in trifugal » Md yan vot 
e com on, in a centri separator 
with the + * pipe for the milk, of two conical 
vessels, one thin ‘th the other and rotating together, 
and a ‘stationary receptacle for th  skim- 
milk being disc! from the larger end of the 
inner snare and the cream from the smaller end of 


"oe 
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such vessel into the stationary receiver, there being a 
ed or opening from the ——  enpeenss fag orioe through 
ic 


h the cream r end of the outer 
— and a pipe or pte de opening for the butter 
er end of the outer cen’ separator, 


cadeeal ly as set forth. (8) The centrifugal bi butter- 
separator ea oy a series of annular ledges of succes- 





ae eters, eye the materials 
in the edges where the 

buttery particles pass over _ edges of the 

successively, ified 





(4) 
conical —— Dutter-separator havin a series of 
annular ledges o me dieaneeere, 
against which the materials ‘accumulate, § ‘and notches 
in the es where the buttery particles pass gee 





of the ledges successively, there being 
through the 1 ¢ adjacent to the interior of the 
conical po tor for of the skim-milk or 





id passages to the overflow, and two 





watery substances, ph wt ly as specified. 
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| 
SWING BRIDGE OVER THE GLAMORGANSHIRE | 


CANAL. | 

WE illustrate in the present number the leading details 
of a bridge which belongs to a scheme for forming a 
better and more direct communication between the 
commercial part of the town of Cardiff, in the neighbour- | 
hood of the Bute Docks, and the rapidly increasing | 
suburbs of Grangetown and Canton, of which Mr. W. 
Harpur, M. Inst. C.E., is the engineer. The scheme | 
includes the formation and construction of about two- | 
thirds of a mile of new roads 50ft. wide, half a-mile of 


are over an indentation of }in. and F F over one of in. 
in the wheel path, these two dimensions corresponding 
to the maximum deflections of the bridge at E and F. 
As all wheel bearings can be adjusted in height, the 
conditions here described could be realised in the erec- 
tion. The maximum pressure on each wheel B is 
twenty-seven tons, and on C thirteen tons. The journals 
of their steel shafts are accordingly made 4in. in 
diameter and the shafts in due proportion; and as it 
might happen that a considerable load is on the bridge 
while it is swung, the shafts of E and F are made of the 
same strength. Each of the four wheels B and C has a 


Fig. 


Flooring removed 


is in use the other runs free—see Fig.9. The various 
parts can easily be removed singly, and it is expected 
that a short experience will determine which of the two 
sets of gearing will be most suitable to the traffic con- 
— when the other set will be taken out and put 
aside. 

At present it is found that when the handle H is put 
on the slow gear two men can swing the bridge through 
the angle of 73 deg. in 4min. 40sec., and when in fast 
gear four men can accomplish the same in 2 min. 10 sec. 
Not many experiments on the friction of pivots in swing 
bridges have been made known, and as in many cases 
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roads 40ft. wide, a three-span bridge over the River Taff, 
having a central swinging span, and the swing bridge 
here to be described. It crosses the canal at an angle of 
73 deg., and has a long arm of 71ft. and a short arm of 
38ft. The width of roadway between centres of girders 
is 25ft. 2in., and the width of the bridge between parapets 
is B8ft. din. The level of the roadway is 4ft. 8in., and the 
bottom of the main girders 
lft. 6in. above water level. 
The roadway is of con- 
crete, weighing about 
100 lb. per cubic foot, 
and averaging 7}in. in 
thickness, with a layer of 
asphalte 2in. thick; the 
average thickness of the 
concrete on the footways 
is 4}in., and the asphalte 
is jin. thick. The 
assumed moving load is 
a vehicle weighing 32 tons 
on four wheels, with a 
wheel base of 14ft., or a 
distributed load of 100 lb. 
per foot superficial. The 
dead load on the long arm 
averages about 2 tons per 
foot lineal, and the moving 
load is 3600 1b. On the 
short arm is the additional 
weight of the machinery 
and the balance weight 
of 133 tons, made up of 
blocks of ‘ Kentledge” 
iron, which are placed 
partly in the end panel 
of the platform 12ft. long, 
partly inside the main 
girders, which near the 


Fig &a 
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separate wheel path, with an inclined plane on each side, 


so that, when the bridge is swung one way or the other, | 


the two wheels of either couple touch simultaneously, 
and a twisting action round the longitudinal axis of the 
bridge is thereby avoided. The flat part of the wheel 
paths permits a movement of the bridge through an 
angle of 2°12’ without a change in the conditions of 














end are made hollow, see 
Figs. 1 and 2. 

The whole of the dead 
load of 360 tons rests on 





a ball pivot 12in. in dia- 
meter, see Figs. 2, 7, and 

- The moving load, 
when equally distributed 
over the whole bridge or over the long arm only, is divided 
between the pivot and the two wheels B B, whereas when 
it is distributed over the short arm itis divided between the 
pivot and the wheels C C, see Fig.1. These four wheels, 
are, hOwever, in contact—without pressure—with their 
wheel paths when there is no load on the bridge. The 
wheels D D, EE, F F are in the same condition when the 
bridge is swung; but when it is closed, the wheels E E 


SECTIONS AND 











PLAN OF PIVOT AND PIVOT SUPPORT 


stability, and within that angle the bridge is locked by 
the bolt G at the short end. The bolt is a piece of iron 
din. by 4in. in section, tilting over a lower fuleram when 
released by means of ahandle. __ 

The moving gear consists of an inner tooth-rack, cast | 
together with the wheel path F DE, having a diameter | 


of 336 inches, a pinion 13in. diameter, and a slow as well | 


as a quick-motion gear, so arranged that if the one gear ' 


=i 5 di 





Jabu Stoain. Cus, 


the spherical pivot has a smaller radius than the bearing, 
it is difficult to know at what distance from the centre 
the friction acts, and results obtained with such pivots 
would be of doubtful value. In the present case the two 
radii coincide over an angle of about 120 deg., outside of 
which, previous to the erection, no contact was observed. 
Both pivot and cup are made of best crucible steel, and 
were hardened to a yellow tempering colour over the 
angle of contact. The radius of the pivot being 6in., the 
distance of the centre of friction from the centre is there- 
fore not more than }.6=4*, and not less than 3:5in. 
Assuming it to be 3°75in., and naming u the coefficient of 
friction, the moment of the friction will be 360 . 3°75 . wu inch 
tons. On the other hand, if P is the pressure on the 
capstan bar, with a radius of 54in., the radius of the slow 
pinion 4in., and the radii of the other wheels 22, 6:5, and 
183in., we have: 
i ee 
360.3°75.~4=(1—/f) P rat 183, 

where f is the percentage friction in the gear. As this 
consists of wheels with evolvent teeth, and as the pres- 
sure on the guide wheels D, E, and F, may be regarded 
as nil, f can be assumed to be not more than 15 per 
cent., t.e., 1 —f = 0°85. 

Experiments conducted by Mr. W. Harpur gave 
P=650lb., the pivot being well lubricated and the move- 


50 
ment having been started. Putting P = 55 49 tons into 


the above expression we find, « = 0°118. 

The friction is then 0-118 x 360 = 42°48 tons at the 
distance of 3°75in. from the centre, and adding the 15 
42°48 .100 

85 

= 50 tons. The work performed over an angle of 73 deg. is 
| 50. 3°75 = 73 _ 938.64 inch-tons = 44,546 f d 
— = inch-tons = 44, oot-pounds. 
| This work was, as stated, performed by two men in 43} 
44,546 
2.466 

= 4773 foot-pounds per minute. It may be mentioned that 
| Shaler Smith} assumes 10,000 foot-pounds. The same 


per cent. for friction in the gear, it will be 





| . 
| minutes; the power of one man was therefore 





* If the circle of the radius r is divided into sectors of an infinitesimal 
| angle, the resultant of the friction from the evenly distributed pressure on 
| each sector lies in 37 from the centre; 3 ris therefore the lever of the fric- 
tion, and as the circle consists of all these sectors together, the lever of the 
whole friction is also 3 r. Mr. A. S. Bower, in Tue EncrneEr, 1891, p. 306, 
| has used the theory of work for arriving at this result. His method may be 
| stated shorter, in this way: Let W be the weight, / the coefficient of 
| friction, x any assumed radius, a the length of the arc (radius = 1) of the 
| angle of movement, p the required radius; then we have the work = 
Qaraduxr 


¢ WX ap andalso = f, "yw ted" x 4x. Dividing by f Wa and 
eo "2 





rQuedu 


cancelling 7 we have: p =f, > =ar 
o 69 


t “Transactions ” American Society Civil Engineers, vol. iii, p. 12% { 
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SWING BRIDGE OVER THE 


GLAMORGANSHIRE CANAL. 


DESIGNED BY MAX AM ENDKH, M. INST, C.E.; CONSTRUCTED BY MESSRS, A. HANDYSIDE AND CO., DERBY, 
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authority also recommends as the admissible pressure per 
sq. in. of pivot 800 lb.,} whereas Clark Fischer finds the 
pressure in existing American bridges 7000 Ib., and Schwed- 
ler assumes for pivots of crucible steel 8960 1b. to 10,864 1b. } | 
In the present case the horizontal projection of the sur- | 
face of contact on the pivot is 100 square inches; the | 
pressure from the fixed load on the pivot is 360 tons = | 
806,400 lb., and from the moving load 120 tons = | 
268,800 lb.; the pressure per square inch is therefore | 
8064 lb. for the fixed load, and 10,752 1b. for the total 
load. 

It will be interesting now to compare the present con- 
ditions with those if the same bridge rested on a ring of 
rollers of the same diameter as that of the guide rail, | 
viz., 34ft. 6in., the diameter of the pier being 39ft. The 
rolling friction is usually assumed to diminish with the 
diameter of the rollers, whereas Shaler Smith, from many 
experiments, finds equally good results with diameters 
between 16in. and 82in., provided that the pressure is in 
proportion to the diameter.| In experiments with eight 
bridges the co-efficient of friction was found by him to 
vary between 0:00698 and 0:00771, with an average of 
000727. In two other bridges it was 0°00577 and 
0.00533, and in one—the White River bridge—it was 
00035. Deducting 15 per cent. for friction in the gear- 
ing, the friction from the weight of the present bridge, 
360 tons would be with 0 00727 : 2°225 tons, and with 
00035 : 1071 ton. Applying this to the present 
case and multiplying with the radius, 207in., we have 
the moment = 460 and 221 inch-tons respectively. 
The friction on the pivot was 42°48 tons, and its 
moment 3°75 . 42°48 = 159 inch-tons. The co-efficient of 
friction for a single cylindrical cast iron roller of about 
16in. diameter between two cast iron planed surfaces is 
usually assumed to be 00025. If this were taken in 
place of the lowest co-efficient observed, viz., 0.0035, 
the moment of friction on the rollers would be equal 
to that on the pivot. The excess of the observed co- 
efficients may fairly be attributed to the following 
circumstances. The conical form of rollers and paths, 
and the large diameter of the latter render a perfect fit 
between them difficult to obtain ; the masonry under the 
lower roller path and the girders of varying depth above 
the upper deflect differently at the points where the 
rollers are, so that inclines equal to some of the above 
co-efficients may easily occur quite independently of 
inaccuracies in the erection; rust, dirt, and minute | 
changes from wear do not tend to improve the existing | 
conditions. 

The pivot is free from these defects. The accuracy of | 
manufacture is practically assured ; the deflection of the | 
masonry and of the girders of the bridge and inaccuracies | 
in the erection have no influence upon the distribution of | 


the pressure; dust and dirt cannot enter the bearing, and | 
wear is inconsiderable if the pivot can be lubricated. In | 
the present case the oil is applied with a pressure of | 
15ft. 

It is also an advantage of the pivot arrangement that 
the whole weight is concentrated in two cross-girders, 
and that hydraulic jacks can easily and safely be applied 


t ‘ Transactions” American Society Civil Engineers, vol. iii., p. 129. 
{ W. Friinkel Bewegliche Briicken, Leipzig, 1888, p. 115. 











to them for the purpose of lifting the bridge and inspect- 
ing or removing the pivot. In the present case a lift of 
an inch is sufficient to do this. In one point, however, 
the bridge on rollers is superior, viz., in steadiness while 
swinging. To avoid the danger of tilting, when the weight 
is not properly balanced, bridges resting on a pivot must 
be furnished with a circular rail and a series of guide- 
wheels, and these can never be made to sustain the same 
amount of pressure as rollers. Some swing bridges are 
therefore made with a ring of rollers as well as a pivot, 
and the weight is distributed or adjustable between both 
kinds of support. In the present case this arrangement 
seemed not required, and its adoption was precluded by 


"E NcincER 


PUMP FOR LIQUEFYING GASES 


the limited space—18in.—between bottom of main | 
girders and water level. 
The structure of the bridge is made as light as possible, 


| consistent with a strain on the steel not exceeding 


five and a-half tons per square inch gross under the 
heavy load of thirty-two tons on a wheel base of 14ft., 
and at the same time compact and easy to paint. 
Among the expedients for attaining this result is the 
application of A. Handyside and Co.’s patent broad- 
trough flooring, which is more economical in weight than 
ordinary trough or corrugated flooring. The width of 
the troughs is, according to the provisions of the patent, | 
made equal to the wheel base, 14ft. If, for example, | 





flooring with corrugations of 2ft. width had been used, 
and if it is assumed that the concrete is capable of 
transmitting the pressure of a wheel—eight tons—over a 
length of 4ft.—which is probably excessive—the five 
intermediate troughs would contribute very little to the 
support of the load, and their existence would constitute 
a waste of metal. 

The 14ft. troughs are stiffened by diaphragms—Fig. 6— 
at the ends and at intervals of about 5ft., whose function 
is to transmit a load from any point of the trough to its 
more or less vertical portion, which alone is capable of 
resisting and transmitting vertical shearing forces. As 
vehicles of the assumed weight will only be allowed to 
occupy the centre of the bridge, and 
therefore have two diaphragms directly 
under their track, the plating of the 
trough might on that account have 
been made flat; but, as lighter vehicles 
will pass over all points of the plat- 
form, the flat plating is broken up by 
lines of small troughs, 2ft. 9in. apart 
—see Fig. 6— between which finally 
the concrete must act as an arch. 

Max am ENDE. 


HIGH-PRESSURE COMPRESSING 
PUMP, ROYAL INSTITUTION. 


REFERRING to thesecond Faraday Com- 
memoration Lecture recently given by 
Professor Dewar, F.R.S., at the Royal 
Institution, we are now enabled to give 
an illustration of the high-pressure pump 
then used, and by means of which 
Professor Dewar was enabled to liquefy 
oxygen, and literally “draw it off” in 
considerable quantities at a tap. The 
pump was designed and constructed by 
Messrs. Easton and Anderson, in con- 
sultation with Professor Dewar, and con- 
sists generally of a tank containing three 
compressing cylinders with their con- 
nections of different sizes, each com- 
pressing into the next smaller one, the 
whole being kept coo! by the circulation 
of water contained in the tank, the latter 
being mounted on standards, which in 
their turn are fixed to a bed-plete have 
bearings in it to receive the three-throw 
crank shaft, which actuates the plungers 
in the compressing cylinders by means 
of connecting-rods. The crank shaft is driven by means 


| of a spur-wheel gearing into a spur pinion on a counter- 


shaft provided with a heavy driving pulley. This pump 
was constructed to compress ethylene, which is the 
medium through which the liquefaction of the oxygen is 
effected, and had to be specially designed in order to deal 
with this material. The ultimate pressure used is about 
1500 Ib. on the square inch, but the pump is capable of 
working up to 2500 Ib. to the square inch if need be. The 
largest cylinder is Gin. diameter, the intermediate 4:375in., 
and the smallest 1:625in. diameter, the stroke of all being 4in. 
The pump was driven by the engine on the premises of the Royal 
Institution. The process for which the pump has been made is 
one which has become of great manufacturing importance. 
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A REVIEW OF MARINE ENGINEERING DURING 
THE PAST DECADE.} 
By Mr. ALFRED BLECHYNDEN, of Barrow-in-Furness, 
(Concluded from page 99.) 

Screw propeller.—In Mr. Marshall’s paper of 1881 it was said 
—p. 476—that ‘‘ the screw propeller is still to a great extent an 
unsolved problem.” This was at the time a fairly true remark. 
It was true the problem had been made the subject of general 
theoretical investigation by various eminent mathematicians, 
notably by Professor Rankine and Mr. William Froude, and of 
special experimental investigation by various engineers. As 
examples of the latter may be mentioned the extended series of 
investigations on the French vessel Pelican and the series made by 
Mr. Isherwood on a steam launch about 1874. These experiments, 
however, such as they were, did little to bring out general facts 
and to reduce the subject to a practical analysis. Since the date 
of Mr. Marshall's paper, the literature on this subject has grown 
rapidly, and has been almost entirely of a practical character. 
One of the most important results deduced from experiments on 
model screws is that they appear to have practically equal 
efficiencies throughout a wide range both in pitch ratio and in 
surface ratio: so that great latitude is left to the designer in regard 
to the form of the propeller. Another important feature is that, 
although these experiments are not a direct guide to the selection 
of the most efficient propeller for a particular ship, they supply the 
means of analysing the performances of screws fitted to vessels, and 
of thus indirectly determining what are likely to be the best 
dimensions of a screw for a vessel of a class whose results are 
known. Thus a great advance has been made on the old method 
of trial upon the ship itself, which was the origin of almost every 
pies wok Wy erroneous view respecting the screw propeller. The 
fact was lost sight of that any modification in form, dimensions, 
or proportions, referred only to that particular combination of ship 
and propeller, or to one similar thereto ; and so something like 
— was the result. This, however, need not be the case much 
jonger. 

In regard to the material used for propellers, steel has been 
largely adopted for both solid and loose-bladed screws ; but unless 
protected in some way, the tips of the blades are apt to corrode 
rapidly and become unserviceable. One of the stronger kinds of 
bronze is often judiciousiy employed for the blades, in conjunction 
with a steel boss. Where the first extra expense can be afforded, 
bronze seems the preferable material ; the castings are of a reliable 
character, and the metal does not rapidly corrode ; the bronze 
blades can therefore with safety be made lighter than steel blades, 
‘which favours their springing and accommodating themselves 
more readily to the various speeds of the different parts of the 
wake. This might be expected to result in some slight increase of 
efficiency: of which, however, the writer has never had the 
opportunity of satisfactorily determining the exact extent. 
Instances can be brought forward where bronze blades have been 
substituted for steel or iron with markedly improved results ; but 
in cases of this kind which the writer has had the opportunity of 
analysing, the whole improvement might be accounted for by the 
modified proportions of the screw when in working condition. In 
other words, both experiment and practical working alike go to 
show that, although cast iron and steel blades as usually pro- 

rtioned are sufficiently stiff to retain their form while at work, 

ronze blades being made much lighter are not; and the result is 
that the measured or set pitch is less than that which the blades 
assume while at work. Some facts reiative to this subject have 
already been given in a recent paper by the writer—North-East 
Cont tantiieten of Engineers and Shipbuilders, vol. vii, 1890-91, 
p. 179. 

Twin serews.—The great question of twin-screw propulsion has 
been put to the test upon a large scale in the mercantile marine, 
or rather in what would usually be termed the passenger service. 
While engineers, however, are pre to admit its advantages so 
far as greater security from total breakdown is concerned, there is 
by no means thorough agreement as to whether single or twin 
screws have the greater propulsive efficiency. What is required 
to form a sound judgment upon the whole question is a series 
of examples of twin and single-screw vessels each of which is 
known to be fitted with the most suitable propeller for the type 
of vessel] and speed ; and until this information is available, little 
can be said upon the subject with any certainty. So far the 
following large passenger steamers have been fitted with twin 
screws :— 


TaBLE I].—Passenger Steamers Fitted with Twin Screws. 
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iam | in two sets in all pres- _ 
Vessels. cases. sure», 
perpen- - per \orse- 
diculars. Diams. | Stroke. sq. in. POWeT 
o ¢ Parle 1 ft. ft. ins. ins. lbs. IH.P. 
ity of a P . go 
City of New York f 525 63} 45, 71,113 60 150 20,000 
oe ~} 565 | 58 |43, 68,110 60 180 18,000 
Normamia 500 574 40, 67,106 66 160 11,500 
Columbia .. .. 463, 554/41, 66,101 66 160 12,500 
Empress of India 
Empress of Japan } 440 51 (32, 51, 82 54 160 =:10,125 
— of China J 
Ore Pigg 415 48 (84,54, 85 51 160 
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It appears to be a current opinion that the twin-screw arrange- 
ment necessitates a greater weight of machinery. This is not 
necessarily so, however ; on the contrary, the opportunity is offered 
for reducing the weight of all that part of the machinery, of which 
the weight relatively to power is inversely proportional to the 
revolutions for a iven power. This can be reduced in the pro- 
portion of 1 to ./%, that is to 71 per cent. of its weight in the 
single-screw engine ; for since approximately the same total disc 
area is required in both cases with similarly proportioned pro- 
pellers, the twins will work at a greater or | of revolution than 
the single screw. 

From a commercial point of view there ought to be little dis- 
agreement as to the advantages of twin screws, so long as the loss 
of space incurred by the necessity for double tunnels is not 
important ; and for the larger passenger vessels now built for 
ocean service the disadvantage should not be great. Besides their 
superiority in the matter of immunity from total breakdown, and 
in greatly diminished weight of machinery, they also offer the 
opportunity of reducing to some extent the cost of machinery. 
A slightly greater engine-room staff is necessary ; but this seems 
of little importance compared with the foregoing advantages. 

Weight of machinery relatively to power.—It is interesting to 
compare the weight of machinery relatively to the power developed ; 
for this comparison has sometimes been adopted as the standard of 
excellence in design, in respect of economy in the use of material. 
The principle, however, on which this has generally been done is 
open to some objections. It has been usual to compare the weight 
directly with the indicated horse-power, and to express the 
comparison in pounds per horse-power. So long as the machinery 
thus compared is for vessels of the same class and working at about 
the same speed of revolution, no great fault can be found; but as 
speed of revolution is a great factor in the development of power, 
and as it is often dependent on circumstances altogether external to 
the engine, and concerning rather the speed of the ship, the engines 
fitted to high-speed ships will thus generally appear to greater 
advantage than is their due. Leaving the condenser out of the 
question, the weight of an engine would be much better referred to 
cylinder capacity and working pressures where these are materially 
driferent, thar directly to the indicated power. In Table IV. 
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appended are given the relative weights of nine triple-expansion 
engines, ensenling to both modes of comparison ; Nos. 1 to 6 are 
mercantile engines, and Nos, 7 to 9 are naval examples. It will be 
noticed that though the twin screw engines Nos. 5 and 6 are the 
same type of engine as the single-screw engines Nos. 1 to 4, as 
evidenced by their — per cubic foot of cylinder capacity, yet 
their engine-room weights per indicated horse-power are cone: 


TABLE 1V.—Dimensions, Indicated Horse-power, and Cylinder 


as well as to the lighter scantlings adopted for boilers by the 
ate 
e advantages of saving weight of machinery, so long as it can 
be done with ov are well known mp dine haley If 
weight is to be reduced, it must be done by care in design, not b 
| reduction of strength, because safety and saving of repairs are unc 
‘more important than the mere capability of carrying a few tons 


Capacity of Three-stage Expansion Engines in Nine Steamers, 

















ie call | Sage Cylinders. Rapa | —_ ogg ay mag Cylinder Heating surface. 
steomen. twin screws. Diameters. Stroke. miata, | square Teh. | power. capacity. Total. Per 1.H.P. 
No. Inches. Inches, Revs. Tbs. | I1HP. | Cubic feet. Square feet. Square feet. 
1 Single 40 «666—:100 72 64°5 160 | 6751 | 522 17,640 2°62 
2 Single 39 61 97 6 67'S 160 5525 436 15,107 2°73 
3 Single 23 38 tl 42 83 160 | 1450 | 109 3,973 2°73 
4 Single 17° 26h. 24 ot) 150 510 30 1,403 2°75 
5 Twin 32 bt 82 54 88 160 625 508 20,193 210 
6 } Twin 15 24 38 27 113 150 1194 He) 3,200 2°68 
7 Single 20 «63045 a4 191 145 1265 36°3 2227 1°76 
8 Twin 183 29 438 24 182°5 140 2105 ior? 3.028 1°87 
9 Twin 33 «4974 30 145 150 9400 319 15,882 1°62 
Nos. 7 and 8 had Navy boilers. No 9 had three double-ended and two single-ended boilers, 


TABLE LV, (continued).— Weight of Three-stage Expansion Eagines in Nine Steamers in relation to Indicated Horse-power and to 














Cylinder Capacity. 
Weight ot machinery. Relative weight of machinery. 
No. wa : . ; | Type 
inne Engine- Boiler- | Total. aa bAndnsecmasesnane stitial = painevese. Pg og | Machinery. 
teas — | Engine-room. |_ Boiler-room. Total cyl. capacity. lof Heating Surf 
No. Tons. Tons. Tons. Ibs. ] Ibs Ibs Tons, Tons, | 
1 681 662 1343 226, 220 446 1°30 3°75 Mercantile 
2 638 619 1257 250 251 510 1°46 4°10 do. 
3 134 128 262 207 198 405 1°23 3°23 | do. 
4 38°8 46°72 85 170 203 373 1°29 3°30 do. 
5 719 695 1414 167 12 320 1'41 3°44 do. 
6 7a°2 107°8 183 lil 202 343 1°37 3°37 | do 
; 44 6 105 77 108 185 121 272 Pe cl 
8 73°5 109 182°5 78 116 14 Ill 2°78 do. 
9 262 429 691 62°5 102 165 0°82 2°70 } { Naval 


TaBLE V.—JVarticulars of Three-stage Expansion Engines in 
































‘Nos. 7 and 8 had Navy boilers. No. 9 had three double-ended and two single-ended boilers. 
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TABLE V, (continued).—Particulars of Boilers in Twenty-eight 


















































Twenty-eight Steamers. semen 
“ Cylind aaa einai ro - Hating | Fire- | _ Steam 
No. ylinders. ondens r ropellcr. | No. 0 = jia- surface, | ressure 
of Cooling | steamer, | Number. | meter, | Lensth. | grate Tbs. per 
t Diameters. Stroke. surface. Diameter. Pitch | | Total, | 9% | aq. in 
No. Inches. Inches. Sq.ft. | ft. in. | ft. in. No. No. | ft. im. | ft in) aq ft. sq ft.) Ibs. 
1 40 66 72 11,586 22 0 23. CO | 1 Six 13 6 | 18 0 17,640 626 155 
2 40 «66:00 72 11 586 22 0 23 6 | 2 Six 366i ws 17,640 626 155 
3 ‘|? re 66 11,000 20 10 26002~C*S: 3 Five 13 6 | 18 0 15,107 540 195 
4 390 C6 66 11,000 20 10 2% 0 | 4 Five 13 6 18 0 | 15,107 540 155 
5 23 38 61 42 2,008 16 60 7 6 | 5 Two 146 | W 4h 3,972 133 100 
6 25 42 70 51 3,209 16 6 20 6 Two 13 0 | 17 6 | 6,162 193 180 
7 220 34 5SR | 8H 1,447 14 0 Ss 8. | 7 Two 13 6 10 0 3.350 oo 10 
8 2 3 59 39 1,430 1s 6 Ib 6 | 8 Two 34] 99 3.324 | 102 160 
9 29 «45 ~=«74 54 3,900 19 6 20 0 9 Three 12 5 16 9 6,875 | 240 160 
10 31 48 82 54 5 19 6 1 0 } 10 Three 12 6 | 18 6 8,000 200 160 
ll 25 41 67 48 ll Two 12 6 | 16 4 4,045 142 160 
12 214 365 42 15 0 16 6 12 Three 12 0 | 10 8 3.852 122 160 
13 325 82 54 16 6 23 «0 13 Four 16 0 |] WO 20,192 710 160 
14 27 44 jl 48 7 (9 7 6 14 Two 13 6 | Wb 6 6,164 220 150 
15 2 4. 74 60 19 0 24. «(0 15 Two 468 | 16 8 6,950 106 150 
16 29 45 74 54 is 0 2 68 16 Two 14 3 17 0 6 960 216 160 
17 23 «374 48 16 6 3 0 | 17 Two 1 9 | 17 0 | 4,715 144 180 
18 28 44 74 51 yw 9 22 9 18 Two 14 3 | 18 0 8 000 204 150 
19 230 36458 36 1 0 1b 6 19 One 14 10 1s 5 3,271 | 126 160 
20 17,17 38 60 42 1s 6 1 6 20 Two 12 0 15 2 4,400 168 150 
21 25 39 62 36 4 (0 16 3 21 Two 12 2 | 14 0 | 4,000 150 160 
22 31 46 72 51 16 3 22. «6 22 Three 328i MH 4 YT 5,076 110 150 
23 224 354 «58h | 39 47 Ww 6 23 One 6 0] ll 9 2,338 50 160 
24 25 42 68} 48 16 10 a 24 Two 143 | 11 6 | 4,346 S4 160 
25 22 35} 584 48 1 6 i 0 25 Two 13 0 | 1 4 | 3,486 63 160 
26 31 3 83 60 19 0 23 0 26 Two 16 3h} 12 0 6,438 14 150 
27 32 53 874 60 19 0 23 69 27 Four 146] hl 6 8,571 210 160 
28 283-46 75 42 16 0 21 (0 28 Three 14 3} | 911 6,618 18s 160 
TABLE V. (concluded).—Results of Trial of Twenty-eight Steamers. 
Heating oS w bet Bs , Heating bo Bos By 
Ssidad = surface. £, ° RS 2 | RZ - @esigs) surface. i Phd As 2 S - 
=s\S5\88) Be |\m—— 428,| 84) 22 | 2 Jes 25/88! Be ' 4235) 384| 24 | 3 
3825 *.| ¢8| % ss esSe| srg) ER | 8 28 22 es 2k & |y si Bese Be.) Es : 
Fk ani 4 tr ines 26) oe oS Me = sacs s S35 wi |°_ 8/880 Zook, = 
Sib. 85) se) = es 863 Se) “a | & 148 €. 182! 3 = 298i 8ba"| “s.| 70 | 8 
=  =Sa 82s $¢ ue oo = bs aE ws (£85 g g vi 
“2h 23/58) eee sts | gee] an | “ekes) “2 & ls°ss8s | gee) a = 
Be; “| Sf 85 8 | SFE) Sa aj £8 © | §*6/ sc 
No. Revs feet.| 1.H.P. sq. ft. sq. ft LH.P. Ibs. | Ibe. No. Revs feet. 1.H.P. sq. ft. jsq. ft LH.P. 
1 | 52°2 627 | 4,295 | 4°11 2°46 6°86 11°45 1°67 H 19 76 | 456) 1.269 | 2°58 1°84 10°07 P 
2 51°3 616 | 4,402 | 4°04 2°55 7°03 ll*14 1°584 | H 20 75 525 | 1,530 2°875 | 1°96 wil P 
3 57°3 630! ¢ 4°21 | 2°22 6°65 12°60 1-39 | H 21 73 | 438 | 1,250 | 3°20 | 2°40 8°35 P 
4 57°4 631 3°95 2°14 7°08 13°02 1841 | H 22 72 612 | 2.513 | 2°02 1°34 22°85 | DH 
5 61 427 | 1,120 | 3°54 2°02 8°43 14°75 1°75 } 230 «76 494 | 1,350 1°73 1°28 27°00 | DHP 
6 61°3 521 | 1,700 | 3°62 | 2°40 8°82 13°25 1°505 | 24 65 | 520) 1,800 2°41 | 1°94) 21°42 DHP 
7 64 384 900 | 3°72 2°31 9-09 14°67 1-612 | H 25 69°5 552 | 1,360 2°56 1°91 21°59 DHP 
8 7 455 1.065 3°12 2°38 10°42 13°70 1°312 | 26 «59 590 | 2,600 2°435 | 1°78 16°88 DHP 
9 56 504) 2250 | 3°055 | 2°04 9°38 14°00 1°494 | 27 «466 «| 660 | 3,400 2°52 | 2°04 16°18 DHP 
10 61°5 553 | 2,600 | 3°075 | 2°04 10°00 15°10 1°505 28 «73 5ll | 2.058 3°215 | 2°05 17°10 
11 58 | 464 | 1,300 | 3°57 | 2°26 9°16 14°46 1°580 | soe ——— 
12 67 469 | 1,100 | 8°50 | 2°29 9°02 13°79 1°529 Average of all twenty- 
13 58°5 526! 3,670 | 5°50 3°64 5°17 | 7°80 | 1°510 | H eight .. .. .. .. #274) 2°14 11°22 17°08 | 1°522 
14 63 504 | 1,680 | 8°67 | 2°12 7°65 13°18 | 1°723 | H Average of natural | 
15 53°8 538 | 2,360 2°94 1°78 12°03 19°85 | 1°650 | draught .. .. . 3°560 | 2°25 Dae | 13°92 1°573 
16 64 «6576 | 2,550 | 2°73 | 1°82) «11°80 17°70 1°500 | Average of forced | 
17 62 496 | 1,500 | 3°14 | 2°00 10°40 16°31 | 17568 draught .. .. .. 2°412/ 1°72, 20°98 28°15 1°336 
18 | 62 527 | 1,727 | 4°63 2°85 10°53 17°06 1-620 | | 
D = forced draught. H = feed-heater. P = Pass-over slide valve. 
TaBLE VI.—Actual and Comparative Results of Working of Marine Engines in three years, 1872, 1881, 1891. 
Actual Results. Compared with 1872. Compared with 1881. 
Boilers, Engines, and Coal. . 
1872 1881 1891 1872 1881 1891 1872 | 1881 1891 
Boiler pressure Ib. per sq. inch 65274 77°4 158°5 1000 1°479 3°020 0:677 1-000 2-048 
Heating surface per h-p. sq ft. 4°410 3-919 3°274 1°000 0°889 0°743 17125 1°000 0°837 
Revolutions per minute revs. 55°67 58°66 63°75 1-000 1050 | 1°148 0°949 1°000 1°084 
Piston speed ft. per minute 376 467 529 1°000 1°241 1°405 0°805 1°000 1°133 
Coal per h.p. per hour lb. 2°110 1°828 1°522 1°000 0°866 0°721 1°153 1-000 0°833 








ably lower by virtue of their higher speed of revolution. Com- 
paring its predecessors with No. 9, which is a fair type of a naval 
engine, it will be seen that the engines usually fitted in the 
merchant service are about 44 per cent. heavier per unit of cylinder 
capacity than this engine. The low weight per unit of heating 
surface in Nos. 7, 8, and 9, which is 22 per cent. less than in the 
mercantile examples Nos, 1 to 6, is due to careful use of material, 


| more of paying load. It must also be done with economy ; but 
this is a matter which generally settles itself aright, as no shipowner 
will pay more for a saving in weight than will bring in « 
remunerative interest on his outlay. In his paper on the weight of 
machinery in the mercantile marine—North-East Coast Institution 
of Engineers and Shipbuilders, vol. vi., 1889-90, p. 253—Mr. 
| William Boyd disc this question at some length and proposed 
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to attain the end of reducing the weight of machinery by the 
legitimate method of augmenting the speed of revolution and so 
developing the required power with smaller engines. This method, 
while promising, is limited by the efficiency of the screw, but may be 
adopted with advantage so lony asthe increase in speed of revolution 
involves no such change in the screw as to reduce its efficiency as 
a propeller. But when the point is reached, beyond which a fur- 
ther change involves loss of propelling efficiency, it is time to stop; 
and the writer ventures to say that in many cargo vessels now at 
work the limit has been reached, while in many cases it has cer- 
tainly been passed. 

Economy of Juel.—Coming to the highly important question of 
economy of fuel, Table V. gives the performances of twenty-eight 
three-stage expansion engines in ordin work at sea. The 
average consumption of coal per indicated horse-power is 1 522 1b. 
per hour. The average working pressure is 158°5 lb. per square 


inch. Comparing this working pressure with 77°4 lb. in 1881, a | 


superior economy of 19 per cent. might be expected now, on 
account of the higher pressure ; or taking the 1°828 lb. of coal per 
hour per indicated horse-power in 1881, the present performance 
under similar conditions should be 1°48 lb. per hour per indicated 
horse-power. In Table VI. the principal factors in the present 
performance of marine engines are compared with those of 1881, 


and also with those of 1872 as indicated in the table accompanying | 


Sir Frederick Bramwell’s paper. Compared on the same basis then, 
it appears that the working pressures have been increased twice in 
the ie ten years, 

coal consumptions have been reduced 16°7 per cent. in the last ten 
years, and 27:9 per cent. in the last nineteen. The revolutions per 
minute have increased in the ratios of 100, 105, 114 ; and the piston 
speeds as 100, 124, 140. Although it is quite possible that the 
further investigations of the Research Committee on marine engine 
trials may show that the present actual consumption of coal per 
indicated horse-power is understated in Table VI., yet 1t is hardly 
probable that the relative results will be affected thereby. The 
returns of the coal consumption have in all cases been taken in the 


same way and on the same basis as for Mr. Marshall’s paper in | 


1881, so that whatever errors may affect the returns for the one 
year are likely to have affected those of the other. The probabilit 

of error lies in the statement of the horse-power indicated, whic 

when taken directly from the ship’s log is usually in excess of that 
actually indicated continuously, so that the comparison of coal 
consumption with power is open to objection. But there is 
another method, which is less objectionable, and from a ship- 
owner’s point of view the better of the two—namely, to take 
the coal burnt as the measure of the power expended in pro- 
pulsion, Thus, for similar ships at similar speeds, the quotient 


and nearly three times in the last nineteen. The, 


V (displacement?) x speed® + coal per day vessa coefficient of 
| performance which represents the comparative cost of propulsion 
| in coal expended ; and this coefficient for the present year, when 

compared with that for 1881, will show the advance in efficiency of 

propulsion, and should include the improvements of both ships and 
machinery. The tabular statements in Table VII. appended are from 

a series of reliable examples of performances at sea. If now the 

later performance coefficient, 14,810 in 1890, be compared with the 

earlier, 11,710 about 1881, it will be seen that the relative coal 
| economies are as 79 to 100, or that to-day the coal economy is 
| 21 per cent. superior to that of 1881. Against this comparison an 
objection may be raised that the present best practice is here 
compared with vessels and machinery at work in 1881, which were 
perhaps by no means the best practice of that date. This is true ; 
| but on the other hand it seems hardly fair to mix up with the 
existing class of three-stage expansion engines, which have for some 
years past been the standard, the two-cylinder or compound engines, 
which as a class have become practically obsolete so far as present 
manufacture is concerned. In Table VIL. it will also be observed that 
the vessels taken as examples of present performance are somewhat 
larger than those for 1881; which will probably affect slightly the 
| exact figures of the comparison, but certainly notthe broad general 
| facts. 
Dimensions.—In the matter of the power put into individual 
| vessels, considerable strides have been made. In'1881 probably the 
greatest power which had been put into one vessel was in the case 
| of the Arizona, whose machinery indicated about 6360 horse- 
| power. The annexed Table III. gives an idea of the dimensions 
| and power of the larger machinery in the later passenger vessels, 


| 
| TABLE I1].—Dimensions and Power of Machinery in Later 
Passenyer Vessels. 


Length Indicated 

















| Year, | Name of Vessel. Diameter of cylinders. of Orse- 
| stroke. power. 
| —— — 
| } Inches. Inches. LH°P. 
} 1881 |Alaska_.. .. ..| 68, 100, 100. 72 10,686 
1881 (City of Rome.. ../| 46, 86; 46, 86; 46, 86. 72 11,800 
1881 psa ie es 72, 100, 100. 7 10,300 
svidia Y. | { 60, 78, 78; 60, 78, 
1881 |LividiaYacht.. .. { 18:60, 78, 78." 39 12,500 
1888 |Oregon .. .. ,. | 70, 104, 104. 72 13,300 
1884 |Umbria .. .. ./} 7 "6 
1884 |Btruria .. 2. ..|f 7s 105, 105. 72 14,820 
1888 ‘ity of New York. | | 45, 71, 118; 45, 71, { 60 20,000 
1889 City of Paris... | 113. r about 
1889 (Majestic .. - |} 48, 68,110; 43, 68, § . 2 
| 1889 {Teutonic -: whee Ve 18,000 





In war vessels the increase has been 
the maximum power seems to have been in the Inflexible, namely, 
8485 indicated horse-power. The following will give an idea of the 
recent advance made :— 


ually marked. In 1881 


LH.P. 
Howe (Admiral Class) .. 11,600 
Italia and Lepanto ¥ ¥ 19,060 
MIM in ap” oc ne ne 19,000 
Blake and Blenheim (building) 18,000 
Sardegna (building) .. .. . 22,800 


It is thus evident that there are vessels at work to-day 


’ having 
about three times the maximum pow: r of any before 1881. 


TaBLE VII.—Performance of Machinery relatively to Coal Con- 
sumption. 
V Displacement?) x (Speed in knots» 


Coefficient of Performance = cme 
‘Tons of Coal in 24 hours. 





Coefficients 





* bs a : Coeffi- 
cL | 2°58 ; 
SZ | Length | o' ion te eee ee cient of 
63 in Displacement. Soa an a, r- 
Z2 fee gee Be Lbs. per P al 
: : ; | o> 8 sq. inc 4 
6 Block. | Prismatica” 32 | *4-imch | ance, 


Sevent-en Vessels with Two-staye Expansion Engines; date about 1881 


me a eA 


| 11,710 


Sixteen Vessels with Three-stage Expansion Engines ; date 1890. 











1 440 0°633 0° 666 0-600 155 | 15.590 
2 400 0°703 0°75 0-520 180 | 15,750 
3 812 0°710 0°805 0°555 160 | 13,300 
4 300 0°635 0°691 0°566 160 | 14,250 
5 295 0°697 0-769 0°536 160 | 12,150 
6 460 0°617 0-708 0-688 | 155 14,850 
7 460 0°618 0°710 0°621 155 14,210 
8 430 0°623 0°699 0°638 155 =| 13,650 
9 430 0°626 0-701 0°641 155 13,450 
10 300 0°730 0°765 0579 | 160 | 15,200 
11 400 0°770 0°804 0550 | 160 | 14,410 
12 336 0°756 0°780 0°545 160 | 16,600 
13 275 0°72 0-780 0°633 160 | 16,7 
14 370 0°79 0°810 3°546 150 | 15,60C 
15 422 0°745 0°774 0°555 150 15,400 
16 345 0°770 0°792 0°554 180 | 14.690 
Means 0-699 0°752 0°579 159 «| 14,810 





General conclusions.—The progress made during the last ten years 
having been sketched out, however roughly, the general conclusions 
may be stated briefly as follows:—First, the working pressure has 
been about doubled. Secondly, the increase of working pressure 
and other improvements have brought with them their equivalent 
in economy of coal, which is about 20 per cent. Thirdly, marked 
progress has been made in the direction of dimension, more than 
twice the power having been put into individual vessels. Fourthly, 
substantial advance has been made in the scientific principles of 
engineering. 

It only remains for the writer to thank the various friends who 
have so kindly furnished him with data for some of the tables 
which have been given, and to express the hope that the next ten 
years may be marked by such progress as bas been witnessed in 
the past. But it must be remembered that, if future progress be 
— in merit or ratio, it may well be less in quantity, because 
advance becomes more difficult of achievement as perfection is 
more nearly approached. 








MAIN AND AUXILIARY ENGINES, 8.8. VIOLET. 


In our impression for April 17th we illustrated the new 
engines and boilers fitted to the s.s. Violet by Messrs. Laird 
Bros., Birkenhead. We now publish as a supplement 
engravings of the air and feed pump engines of this ship. 
We have given these engines to a comparatively large scale, 
because they are, so far as we are aware, the first 
triple-expansion engines ever made for working the pumps 
of a steamship. The air pumps are of a special design, 
the first of its kind, and we illustrate them by the above 
engravings. There is a vertical triple-expansion engine 
placed immediately over the three air pump cylinders; each 
steam cylinder and pump cylinder being in line, the crank 
shaft being placed between. The piston-rods of the steam 
cylinders have a crosshead fitted diagonally across the crank 
shaft, and the air pump rods are fitted with a crosshead 
having arms at a similar angle. Both these crossheads are 
connected together by long tie bolts, one on each side of the 
crank shaft, thus forming a moving frame in which the 
connecting-rod works, on the return connecting-rod principle, 
and makes an exceedingly compact and smooth running air 
pump engine. The air pumps being placed below the con- 
denser, effectually drain it, and a vacuum of 28in. is easily 
maintained. 

In further illustration of the main engines we give above 
an engraving showing the upper framework, connecting rods 
and valve gear, on an enlarged scale. The description which 
appeared in our issue of April 17th, 1891, will apply to the 
general arrangement, and by the enlarged size of these 
drawings, it will be seen how the Joy valve gear fulfilled the 
requirements of the case, where so little room could be 
allowed for the valves and their gear. In this case the whole 
of this part of the machinery is placed forward of the 
cylinders, and in the same line fore and aft, and thus the 
three cylinders of the new engine occupy no more room 
athwartships than was formerly required for the oscillating 
cylinders, nor is the room fore and aft exceeded. As we 
have already stated, the distribution of the steam is very 
satisfactory, and the whole of the parts very accessible. 








120-TON FLOATING STEAM CRANE. 


THE engraving on p. 112 illustrates a floating crane made 
by Messrs. G. Ansaldo and Co., Sampierdarena, Italy, for 
their own use in lifting and transporting engines and boilers. 
As seen in the engraving, the crane is lifting one of the 
60-ton boilers of the Sicilia from the pier at Sampierdarena. 
The crane having lifted its load was towed to Genoa, where it 
placed the boiler in the vessel. 








TRIPLE EXPANSION MILL ENGINE, 1000 I.H.P 


On page 92 of our last impression we published a perspee- 
tive view and description of a triple-expansion Corliss engine 
of 1000 indicated horse-power, made by Messrs. Hick, 
Hargreaves, and Co., Bolton. We now publish a plan of this 
engine, from which the arrangements of the several parts will 
be understood. 








WuitwortH MountIne FoR H1cH ANGLE FIRE,— We are asked 
by the makers to state that the coast howitzer or mortar 
mounting described in THE ENGINEER of July 24th last, made by Sir 
J. Whitworth and Co., is the design of M. Canet, of the Société des 
Forges et Chantiers de la Mediterranée, and that the trial took 
place on the proof ground of that establishment at Havre with 
their permission, 
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SECRET CHAMBER AND OTHER DETAILS 





THE WHITEHEAD TORPEDO—THE 


(For description see page 111) 
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McDOUGALL’S WHALEBACK CARGO STEAMER C W. 





WETMORE 


THE AMERICAN STEEL BARGE COMPANY, LAKE SUPERIOR, BUILDERS 








THE WHALEBACK STEAMER, C. W. WETMORE. 





On Saturday, the 25th, a number of gentlemen inte- 
rested in shipbuilding design visited the steamer C. W. 
Wetmore in the East Waterloo Dock, Liverpool. The vessel 
arrived in the Mersey on the previous Tuesday, and since 
then has been visited by many thousands of people, and has 
become the talk of the port. Since lying in Liverpool this 
quaint-looking craft has not entered the graving dock, so that 
our illustration, taken from a photograph of the vessel 
just prior to launching, will give a much better idea to our 
readers than even a personal survey in Liverpool. In the 


water the vessel has the Saenens* of a cigar, and its four | 


turrets, one aft and three forward, bring to mind H.M.S. 
Polyphemus, except that the smoke-stack and engines are 
right aft. The hull is made of steel plates with internal 
overlapping butt straps, and the dimensions are 265ft. by 
38ft. m by 24ft. hold. Right forward there is a steel 
turret, which covers the retreat of the crew to their 
sleeping quarters, and from this there is a clean swee 

of about 200 feet, clear of all encumbrance, an 

only protected by a light wire fence. It is difficult 
to imagine how the crew could cross this 200 feet in safety 
in a heavy gale, but the fact remains that the vessel has 
crossed the Atlantic, having ex 
sage, and loaded with grain to her full capacity of 3000 tons. 
Three steel turrets, connected by an iron-sheathed deck, are 
placed forward, one of the turrets containing the smoke stack, 
another rises above the engine-room, and the third is the 
companion to the cabin and engine-room. Fault was found 
by the naval architects present with the turret design and 


| i i . i if 3. N 
slenced a zough summer pes- | torpedo, written by Ensign John M. Ellicott, U.S. Navy, 





bulkhead and the engine-room bulkheads, and that in the 
opinion of most of the professional men present the 
vessel would not, as at present constructed, pass either 
Lloyd’s or the Board of Trade requirements. The Ameri- 
cans, on the other hand, claim an economy of 40 per 
cent. in construction, a saving of 60 per cent. in horse- 
power, and entire freedom from rolling or pitching. The 
vessel came to Liverpool from the Great Lakes, vid Montreal, 
her ultimate destination being Tacoma, and she will trade | 
between that place and San Francisco. 








THE WHITEHEAD TORPEDO. 


For years the Whitehead torpedo, its construction and 
method of working, have been wrapped in mystery. To 
this moment the British Government affects the same 
inystery, although it no longer exists. It seems to us to 
be regrettable that our own officers, with the exception 
of a select few specially trained, should be kept in 
ignorance of that which is well known to German, French, 
Italian, and American naval men, and for this reason we 
publish the following description of the Whitehead | 


and very recently published in the “ Annual” of the United 
States Office of Naval Intelligence :— 


The invention of the Whitehead automobile fish torpedo | 


| pointed out a new channel for human thought and ingenuity | 


strength, the general opinion being that a fierce Atlantic gale | 


would prove too much for the platforms. 


There is no) 


keel, the bottom bulging downward from stem to stern, and | 


the water ballast—800 tons—is arranged for by means of a | 
| striving to overcome initial difficulties, while the Whitehead 


cellular double bottom. The single deck is round and with- 


out masts, and with the exception of the engine and crew | 
space, the whole of the ship is one vast storehouse, the shape | 


sectionally being almost circular. There are no less than 
nine steel hatches all bolted down to the deck, and made 
tight by india-rubber groove held packing. 


The gross | 


tonnage is 1399°85; net registered tonnage, 1075; and the | 


load-line draught 18ft.; 
3000 tons deadweight, she only draws 16}ft. 
deal of attention was paid to the engines by the 
fessional visitors, the Lake Erie Boiler Works, Buffalo, 


but when fully loaded with | 
A good | 
pro- | 


| to follow in searching for destructive weapons of naval warfare. 


No patent rights existed to deter other people from imitating 
the weapon if they could, but at the same time its mechanism 
remaining a secret prevented any improvement being made 
upon it except by the inventor himself. Thus for years the 
imitations were confined to their experimental stages in 


itself was, no doubt, somewhat retarded in its development. | 
It was not until an imitation came into existence possessing | 
a distinct and vital power which the Whitehead lacked that 
torpedoists began to expect a rival weapon. This latter, the 
Howell torpedo, passed quickly through the experimental 
stages, has been much improved, and is now an adopted and 
regularly manufactured automobile fish torpedo both in the 
United States and Europe. It is, therefore, the first, and 
only one as yet, to reach a position of established rivalry with 


| the Whitehead. Its mechanism is covered by patents, and 


being responsible for the propelling machinery ; and a good | 


deal of curiosity was manifested in the American arrange- 
ments and workmanship. The engines are of the compound 


surface-condensing ,type, with inverted cylinders, to work | 


at a pressure of 125 lbs. 
cranks are placed op 
advantage, and the 
pretty freely used in the 
Liverpool it has been foun 
for examination of the bearings. 


to the square inch. 
site to one another, rather a doubtful 


pew across. Since arrival in 
necessary to take up the shaft 
It was stated that there 


The | 


arings showed that water had been | 


were only two engineers on board, and as far. as the middle | 


platform everything looked fairly well kept, but below that 
point it was evident that the visitor was not expected to 
intrude. The cylinders are 26in. and 50in. diameter respec- 
tively, the stroke 42in., and the indicated horse-power 800. 
There are two steel boilers, each 11}ft. long by 138in. diameter, 
the plates being ‘73in. in thickness, and the tensile strength of 
plates is given as 60,000. The cement covering showed signs 


of leakage, and these, together with other indications in the | 


engine-room, were provocative of some very unflattering 
remarks from the engineers present as regards American 
design and workmanship. We may mention that the only 
water-tight compartments are those provided by the collision 





therefore open to public examination. The mechanism of 
comparatively recent Whiteheads has also, in the last year 
or two, become public property through French publications. 
Hence a detailed description of each can be given here for the 
benefit of the service. 

The Whitehead torpedo consists of a cigar-shaped envelope 
of steel or phosphor-bronze containing six compartments for 
its propelling, directing, and exploding mechanism. Its 
motive power is compressed air; it is propelled by two two- | 
bladed screws revolving in opposite directions about the same 
axis in order to neutralise their individual tendencies to pro- 
duce lateral deviation ; and it is maintained at a constant depth 
by horizontal rudders and on a straight course by vertical 
vanes set at an angle predetermined byexperiment. The older 
models should maintain the prescribed depth and straight 
course for a distance of from 400 to 500 yards at a speed of from 
20 to 24 knots. The latest models, more fish-like in shape, 
fuller forward and with a finer run, have attained a speed of | 
30 knots for 425 yards and 24 knots for 875 yards. 

For description the torpedo may be conveniently divided 
up as follows:—(1) The magazine; (2) the secret chamber ; (3) | 
the reservoir; (4) the machinery chamber; (5) the buoyancy | 
ehamber; (6) the bevel-gear chamber; (7) the tail. 


| head of the magazine. 
| serted in a tube passing through the perforated discs, consists 


-the square spindle from the inner sleeve. 








The magazine.—The forward compartment or magazine 
contains the explosive cartridge and the firing arrangement. 
The cartridge, Fig. 4, consists of a series of discs, I., LI., III., 
IV., &c., of wet gun-cotton, of equal thickness, contained in a 
metallic case shaped to fit the chamber. The number of discs 
varies in different models, and a sufficient number of them, 
counting from forward, are pierced through their centres to 
receive the cartridge primer P. These discs are held firmly 
in their case by an annular ring of felt f at its after end. 


| The cartridge case itself is held firmly in place by a buffer b 


of felt, fitted in a circular socket attached to the after bulk- 
The cartridge primer P, which is in- 


of a series of small cylinders of dry gun-cotton c c c, contained 
in a metal case which is closed at its rear end by a disc of 
rubber 7, and at its forward end by a countersunk brass cap 
s, to which it is soldered. The forward cylinder of gun-cotton 
is pierced through its’centre to receive a small copper tube ¢, 
which is flanged into the brass cap s and closed at its inner 
end. This tube receives the detonating primer. The deton- 
ating primer, Fig. 5, consists of a brass case a, containing 
compressed fulminate of mercury, which is protected from 
moisture by a layer of vermilion gumlac. Into this case is 


| fitted a cup wv, containing a percussion cap i, and an anvil v. 
| The cup is pierced at 0, and the anvil is guttered to allow the 


passage of flame. The whole is covered bya cap h, to protect 
it from accidental shocks. The firing arrangement, Fig. 6, 
is made up as follows:—A small right-handed screw propeller 
L, of four blades, is retained in a sleeve S, by means of a lug- 
screw w, projecting in between two collars / 1, on the shaft. 
The remainder of the shaft in rear of the collars is square in 
section, and on it travels an inner sleeve S!, screwing into S 
with a left-handed screw. The outer sleeve S fits into a 


| cylindrical aperture in the stock T, but is prevented from 
| rotating and limited in travel by the stud screw d fitting in 


the slot x. In the rear of this sleeve is the firing-pin v, held 
in place by a lead safety-pin z, passing through it and the 
stock. The stock T has two shoulders, on which are screw- 
threads of opposite pitch. The inner one screws into the brass 
cap in the head of the cartridge primer, and the outer into * 
a bouching fitted to the magazine envelope—see Fig. 4. 
Thus, when the firing arrangement is unscrewed from the 
torpedo, the cartridge primer is withdrawn with it, and the 
torpedo rendered inoffensive. Before fitting the firing 
arrangement the inner sleeve S! is screwed back into the 
outer sleeve S until the lug & brings up against the spur m— 
this contact preventing the sleeve from jamming against the 
collar 7. This action then is as follows:—As the torpedo 
passes through the water the propeller L revolves, causing 
the inner sleeve S' to travel back along the square spindle 
until its base brings up in a socket, 0, in the head of the 
firing pin y. The travel of S!, thus arrested, is taken up by 
the outer sleeve S, which now travels forward, withdrawing 
For a short dis- 
tance from its forward end the hole through the inner sleeve 
is circular—see Fig. 7. When, therefore, the square spindle 
recedes to this point rotation ceases to be transmitted to the 
inner sleeve, and the further revolutions of the propeller are 
of no effect. Contact with the target will not drive back the 
outer sleeve S upon the stock T, and, through the medium of 
the inner sleeve S!, break the lead pin z, and drive the firing 
pin upon the detonating primer. This firing arrangement 
was first perfected in the model 1886 torpedo, but has since 
replaced the old percussion point in all models. 

The secret chamber.—This chamber contains the immersion 
regulators. It is just forward of the reservoir, as indicated 
in Fig. 1, and the transmitting rods pass through a tube in 
the latter, which is secured with an air-tight joint in each 
bonnet. The purpose of the mechanism in this chamber is 
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to control the horizontal rudders after launching so as to 
bring the torpedo to a predetermined immersion and keep it 
there during its flight. This is accomplished as follows :— 
The small compartment in front of the secret chamber— 
Fig. 8—has free communication with the water outside 
through several apertures in its walls. The pressure of 
water due to depth below the surface acts against a piston 
a, but the water is prevented from getting behind the piston 
by an annular diaphragm c of thin rubber. The motions of 
this piston, due to different pressures of varying depth, are 
communicated to the horizontal rudders by means of the rod 
r—fixed to the piston—the link y—pivotted at z—and the 
rods 71 and 7? in such a manner that when the torpedo is 
below its plane.of immersion the increased pressure will 
elevate the rudders, and when it is above the decreased pres- 
sure will depress them. When the torpedo is in its plane of 
immersion the piston is kept in mid position by an equilibrium 


between the pressure of the water and the tension of three | 


steel springs, R R, 120 deg. apart, setting up against it 


through the crosshead B and the rod C—screwed into the | 


piston stem T. To set the springs to the desired tension, the 
cap n—on the piston head—is removed, and a wrench in- 
serted into the square socket m in the piston stem. Turning 
the wrench will screw the stem T up or down on the rod C, 


and increase or decrease the tension of the springs upon it as | 
desired. The square head of the wrench has graduations | 


marked upon its faces which, coming flush with the face of 
the piston head, indicate the tension of the springs. Were 
the pressure of the water the only controlling force upon the 
horizontal rudders the oscillations of the to 





continuous ; for it is not alone necessary to throw a vessel’s 
helm over when she is off her course, but to ease the helm as 
she approaches the course. To this end the motion commu- 
nicated to the rods r! 7* by the piston P is modified by 


pivotting the link y at z to the arm M of a pendulum W. | 
The pendulum is free to swing about pivots ¢, on the ends of | 


the bracket L fixed to the envelope. 


The resultant action is as follows:—Suppose the torpedo, | 


after its initial plunge, to be below its plane of immersion 
and pointed downward; the pendulum W has swung forward. 
For the moment the link y has pivotted about w, the pendu- 
lum force being applied at z. The rods r! 7? are thus forced 
aft and elevate the rudders; almost immediately, too, the 
pressure of water upon the piston a moves it aft, and with it 
the rod r. The link y now pivots about z, and the rods r! r? 
are forced still further aft. The rudders are thus “hard up,” 
and the effort upon the torpedo is to turn its point upward. 
As this is accomplished the pendulum swings gradually aft, 
reducing the rudder angle until, as the torpedo begins to 
point upward towards its plane, the action of the piston has 
been neutralised and the rudders are straight. Now the 
torpedo rises, and the pressure on the piston decreasing, the | 
influence of the pendulum predominates. The latter being | 
aft and the link y pivotting for the time about wu, the rods | 
r' 7? are drawn forward and the rudders slightly depressed. | 
The tendency is now to steer the torpedo into its plane of | 
immersion, instead of allowing it to pass above. This cannot 
be accomplished at once, however, and the torpedo passes 
above its plane of immersion and pointed upward. The 


it therod ry is drawn forward, carrying the link y pivotting 
about z. The rods r' 7° are thus still further drawn forward 
and the rudders are “‘ hard down,” exerting their maximum 
effort to turn the torpedo point downward. As this is brought 
about, the rudder angle will be gradually diminished by the 
pendulum swinging forward, until it becomes zero as the 


| torpedo begins to point downward and re-approach its plane. 


As the torpedo now goes downward, the pressure of the 
springs against the piston is gradually neutralised by the 
increasing pressure of water against them, and the influence 
of the pendulum is thus again allowed to predominate. The 
latter being forward, the rudders are slowly raised, and tend 
to bring the torpedo into its plane of immersion without 
passing below it. Thus it will be seen that by the controlling 
influence of this mechanism the vertical trajectory of the 
torpedo will be a wave line passing alternately above and 
below the plane of immersion, with a continually decreasing 
amplitude until it becomes practically straight and lies in 
that plane. As a matter of fact, discovered from actual 
curves, only the first three or four oscillations are at all 
large when the mechanism is well adjusted. After that the 
trajectory is straight as long as the speed of the torpedo is 
constant. As the speed decreases with falling pressure, the 
torpedo rises toward the surface. 


(To be continued.) 








Ir is stated that an extra wing is to be added to 


do above and | pressure of water upon . he piston is now less than the tension | Cooper’s Hill College, to afford much-needed additional accommo 


below its plane of immersion would be excessive and perhaps | of the springs RR, and they push‘the piston forward. With ! dation for the students, 
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‘ion VII. will meet in the East Examination Hall in the University of 
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MODERN SHELL FIRE. 


A war draws into it more or less all the weapons that 
have been developed everywhere, and each finds its place 
and scope, so that the various means of destruction have 
their powers measured, and nations not engaged, as well 
as those concerned, learn to form true estimates and 
standards on which the science of war rests. After a 
long duration of peace, such as we have happily enjoyed 
for many years, matters are in a different condition. 
Individual nations are apt to pursue special branches of 
investigation and to develope powers of which the precise 
value has to be discovered in the first war that takes 
place. Until the Danish war breech-loading rifles 
remained practically confined to Russia. The American 
war was needed to bring out the real value of ships’ 
armour, although in a crude form it had made its mark 
in the Russian war. ‘The Chilian sea fights are now 
telling us something about torpedoes, but there is a 
formidable list of destructive agents which have yet to 
assert their power in actual war. ‘The magazine arm 
itself has been used in so small a way in actual service 
that its influence as a whole is untried. Next, mitrailleuses 
in the automatic form, firing 600 rounds a minute, are 
almost untried, for Egypt cannot be said to have really 
displayed their powers. Then follow quick-fire guns with 
their greatly increased supply of ammunition, which 
furnish ships with the power of discharging an appalling 
hail of missiles; and there may be mentioned, for it 
applies chiefly to lighter ordnance, smokeless powder, 
which in itself is thought likely to produce startling 
changes. Then to pass to heavier ordnance and structures, 
long new type guns have a power of perforation which is 
a new feature. For example, the old 25-ton 12in. gun 
might at its muzzle pierce 13}in. of iron. The new type 
9°2in. gun of 24 tons weight pierces 20}in., or half again as 
much. As to projectiles, we have steel shells which will 
strike even steel armour with a velocity of 2000ft. and 
spring back uninjured. Ring shell and shrapnel have 
been considerably developed, but the startling feature is 
the shell containing a high explosive bursting charge, and 
in connection with this has appeared the monstrous 
dynamite shell gun which is adopted tentatively in 
Europe, with which we may close the list of offensive 
artillery weapons. For defensive purposes Griison’s 
chilled iron structures have not been tried in actual war, 
nor has steel armour, while the various designs of war- 
ships may furnish problems to satisfy the most active- 
minded constructors. There are all the various devices 
of coal and cork, horizontal decks and cells, and traverses, 
besides all the forms which the ships themselves take. 
Our present object, however, is to notice more particu- 
larly two or three features which have been brought out 
comparatively lately, by the experiments of different 
Powers, leading to conclusions, some of which may prove 
to be contradictory to each other. On the Continent 
have been made trials of the effect of shells containing 
high explosives, in which their destructive powers have 
been conspicuously brought out. In France melinite has 
been employed, in Germany wet gun-cotton. At present 
the latter seems to be the favourite, which, by the way, 
ought to be satisfactory to England, seeing that wet gun- 
cotton was the child of the late Mr. Brown, working 
under Sir Frederick Abel. For safety and convenience 
the wet gun-cotton has been coated in more than one 
way. The latest plan so far as we know is one patented 
by the Walsrode factory, in which prisms of com- 
pressed gun-cotton are inserted in a shell and paraffin 
at a temperature of about 170 deg. Fah. poured 
in through a pierced plug so as to fill up the 
interior “solid.” The plug, when removed, leaves 
the required space for a fuze and detonator. Shells 
thus charged destroy the most solid parapets and 
structures formerly erected. About this there is no room 
for dispute. General Brialmont and General von Sauer, 
who take opposite views on many subjects, appear 
equally convinced of the superiority acquired by the guns 
over the forts. The matter is a serious one for con- 
tinental Powers, especially France and Germany, as 
concerns the defence of their frontiers. Increased power 
of fire up to a point favoured the action of the forts, 
which sweep the ground over which an invading army 
must pass, but all calculations are upset by shells of 
explosive force sufficient to rend and crush to frag- 
ments structures which hitherto had been strong enough 
to resist any artillery fire which could be brought against 
them. What is to be done with the defensive works 
which have been erected? It is often impossible to 
thicken existing structures sufficiently. The overhead 
cover required to resist vertical fire is of unmanageable 
weight, the side walls would require great thickness to 
block up passages. Armour is suggested by some, but 
its cost ona large scale is very great, and it seems a 
question whether shells with high explosives would not 
in many cases undermine it. Both Von Sauer and 
Brialmont appear to lean to the conclusion that armoured 
structures, in the form of movable cupolas, are the best 
means of resisting the attack. The actual line of fortifi- 
cation on which batteries were formerly placed has long 
been thought to be the worst position for them. The 
substantial line of fortification is henceforth to be regarded 
rather as an obstacle to the entrance of an enemy, and 
as a base to work from, than as line on which formidable 
batteries are mounted. The general tendency of the 
conclusions arrived at is to employ small forts, at close 
intervals, constructed with low command, so as to be as 
difficult to see and to strike as the besiegers’ works. 
These would probably contain armoured cupolas, which 
might be moved as required, and which would perhaps 
be protected by counterguards and a glacis with a hard 
upper course. Below the foundations would be bomb- 
proof accommodation for infantry. 





It must not be supposed that we have gone to sleep 
altogether in this country on the question of high explo- 
sives. Happily we are only concerned in the defence of 
land frontiers in a very secondary way. High explosives, 
however, may be used both by ships and against them, 
and trials on their powers have consequently been made ~ 
by us at Portsmouth in the Resistance experiments 
when this old armour-clad was used as a target. Very 
valuable and interesting results were obtained, but they 
have been kept secret in the strictest way. In the work 
recently brought out on Elswick matériel, under the title 
of ‘ Modern Naval Artillery,” we read that various explo- 
sives were fired in 9°24in., 6in., and 4°7in. shells, and that 
“none but those who had witnessed the trials could 
picture the wholesale destruction caused by these shells.” 

So far it would appear that large structures generally, 
whether ships or forts, have a poor chance against any 
attack which may be conducted against them from an 
enemy holding scattered and inconspicuous positions. 
Will this tell most against ships or coast defences ? 
Judging from papers written in the Revue d’Artillerie by 
Captain Fabre, it would appear that in France it is 
thought that coast batteries will have a bad time of it, 
and this brings us to some of the contradictory views 
which obtain in time of peace, but are quickly decided in 
war. It is held by Captain Fabre, and we have heard it 
also said in England, that ships could shell forts from a 
range of 10,000 yards, that it would be impossible to man 
a battery after one or two shrapnel had swept it with the 
terrible effect described in foreign accounts of experi- 
ments, to say nothing of the effect of high explosives. 
Our own opinion is strongly and positively opposed to 
this. We regard the key to the whole question of the 
fighting between ships and forts to be the limited quantity 
of ammunition which the ships can carry. If we were 
defending a coast fort, nothing would please us better 
than to see the enemy open fire at 10,000 yards. It 
would’ be a question whether it would be worth while 
taking any notice of such an attack; probably it would 
be best to leave well alone, and let the enemy fire away 
his valuable ammunition. We are satisfied that he would 
not do any serious harm. Should he come in a little 
nearer and anchor, it would be worth while attacking his 
decks with vertical fire, but it would hardly pay to fire at 
his ships’ armour at a greater distance than about 3000 
yards. 

Though light guns of long range might attack the upper 
structure, and second the vertical fire, it would probably 
be well to keep most of the men under cover, and do 
little more than find the exact position of the ships until 
they approached to 3000 yards. Generally speaking, we 
hold that the forts could fire at the ships at a great 
advantage as to accuracy, seeing that the guns are on a 
fixed platform. Besides this, however, there is the 
matter in which we believe England is at present far in 
advance of other Powers—the work of position-finding. 
Of this, we can hardly give a better impression than by 
repeating the observation of a naval officer on seeing the 
results. ‘‘ We have always reckoned,” he said, ‘on your 
land batteries missing a good deal, but if every shot hits 
even a moving object, the matter is getting serious.” One 
gun on this system is deliberately estimated to be worth 
sixteen pieces as formerly fired, so that we have long 
since concluded that while ships are still likely to run 
past batteries and attack those of secondary strength, the 
attack of first-class forts is almost out of the question. 
It is just possible, we think, that a good system of posi- 
tion-finding might do much to restore the lost advantages 
to the “ forts d’arrét” and other defensive positions on 
land, for ‘it is not conceivable that attacking batteries 
should be able to employ the perfect means of directing 
their fire only possible for those who first occupy the ground 
and establish themselves in permanent positions. After 
the attack on Alexandria, it was concluded by both 
American and English officers that of all projectiles fired, 
only those which strike actual guns or magazines are 
useful, all others are thrown away. We may suppose 
that all this is upset by the employment of high explo- 
sives; nevertheless the opposite views that obtain on 
these and other subjects can hardly be settled until 
brought to the test of actual war. Let us hope that they 
may long remain in the present condition of interesting 
uncertainty. 


THE AMERICAN ‘‘ WHALEBACKS.” 


Our transatlantic kinsmen are just at present occupied 
upon the modest and promising task of teaching their 
grandparents the way to make barges. Great Britain, 
which believes herself to be the mistress of the seas, and 
is so far entitled to do so asis warranted by the pos- 
session of the most powerful Navy, and eleven and a 
half out of the twenty-two millions constituting the 
world’s total mercantile tonnage, is now being instructed | 
by a citizen of the United States in the art of designing 
and building steamers for the ocean-carrying trade. Of 
course there is nothing preposterous in this fact, and it 
is quite possible that our shipbuilders and shipowners 
have hitherto been working upon a wrong principle, but, 
to put it in the mildest way, we don’t think it very 
likely. At all events it is desirable to be fully informed 
in what particulars the ordinary ship-shape type of 
steamer is inferior to the ‘“ whaleback,” and to assure 
ourselves that under every circumstance the ‘‘ whaleback ”’ 
is superior to the ship-shape type before we discard the 
latter for the former. 

Let us see, then, what it isthat is set before us by our 
American cousins as the ‘‘ steamboat of the future.” The 
sample sent for our inspection, and at present lying in 
the Liverpool Docks, is named the Charles W. Wetmore, 
and she is described as the pioneer of a type which her 
designer and builders believe will create quite a revolu- 
tion in the construction of sea-going cargo and passenger 
steamers. The leading idea of Captain McDougall, her 
designer, is said to be that of presenting the smallest 
possible resisting surface to the action of the waves, and 
to secure great carrying capacity ata light draught. The 
sample sent over is 265ft. long by 38ft. beam and 24ft. 
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depth of hold, and so far as these figures are concerned 
they represent the very common dimensions of an iron 
or steel sailing ship of about 1800 tons. An ocean steamer 
of the same length would, if designed and built in this 


| casings of a typical steamer in our mercantile fleet. 


| Whatever may be the resistance to the wind and sea, 
|real or imaginary, of a top-gallant forecastle, bridge 
| house, raised quarter-deck, poop and bulwarks, our 


country, have been given less beam and depth than the shipowners and seamen will long look askance at 
Charles W. Wetmore. As, however, “she is described | the brilliant smartness of the ‘ whaleback” idea 
in America as a steam barge,” and as it seems “she is | before they welcome the waves on board their ships. 


designed to tow three large barges of similar construction 
but without propelling power of their own,” Captain 
McDougall has probably excellent reasons for the 
dimensions and proportions he has adopted. Indeed, 
if we look still more closely into the details of the design, 
we shall find that for the work it was intended to do, the 
first of these ‘“ whalebacks”’ was a very suitable craft. 
But because the “‘ whaleback” was a good barge to be 
towed upon the American lakes, it by no means follows 
that, when fitted with propelling power of her own, she 
is suitable for conveying cargo or passengers across the 
Atlantic at all seasons of the year. The Charles W. 
Wetmore has the dimensions already named, and a free- 
board of about 6ft.; the surface of the deck being 
of a convex form, like the back of a turtle or whale, 
without any bulwark protection whatever. A light wire 
rope attached to stancheons is all there is to save the sea- 
men from being washed off the deck of this uninviting 
and inhospitable craft. She has neither, poop, bridge- 
house, nor topgallant forecastle. Even of Seschaee 
coverings she has none; for the nine holes in her steel 
deck, for the admission and discharge of her cargo, are 
sealed with nine steel plates “‘ which are screwed off and 
on as required.” All the erections on her deck are, first, 
a central turret forward, with outlying pillars, the whole 
supporting a small deck for look-out purposes, a capstan, 
and ropes and gear; and second, a much larger turret 
aft, a similar outlying fringe of stout pillars supporting a 
double deck, the upper of which accommodates boats, 
while beneath the lower are the captain’s and officers’ 
quarters, the galley, chart-house, and wheel-house. 
Internally the “‘ whaleback” has a collision bulkhead right 
forward, then a capacious cargo-hold in which she has 
brought 2700 tons of grain to this country; next, 
another watertight bulkhead, and abaft this are the 
machinery and boilers. The after turret receives the 
funnel from the boilers, and admits light and air to the 
stokehold and engine-room. Such, then, is the steamship 
of the future; and such, if her admirers are to be 
believed, will be the successors to the City of Paris, 
Teutonic, Etruria, and all the other ocean palaces which 
have been created by the less-daring minds of the Eastern 
hemisphere. 

But when the “ whaleback ” is studied from the point 
of view afforded by a knowledge of her origin she becomes 
easily explained, and much of the glamour attending the 
fact of her arrival in Live 1 from the American lakes 
in the month of July is at once dispelled. The fact is, 
simply, that a steam barge of large size has made an 
experimental summer voyage across the Atlantic in 
safety, and it is to be hoped that she will meet with equal 
good fortune on her return. There is nothing more remark- 
able in building large turtle-back barges of steel for convey- 
ing heavy cargoes of grain from port to port on the North 
American lakes than in encasing Cleopatra’s Needle in a 
similar barge in order to remove it from Egypt to London. 
Indeed, the barge which carried the granite obelisk was 
uncommonly like a smal] scale copy of the Charles W. 
Wetmore without her machinery. Given the problem of 
cheaply conveying grain in bulk upon inland waters, and 
such a solution as turtleback or whaleback barges towed 
by tug steamers at once suggests itself. The next deve- 
lopment is the addition of propelling machinery to one 
of the barges, and utilising her for towing a string 
of her sisters while carrying a reduced cargo of her 
own. Having got our barges as far as Montreal, 
it becomes a question whether the steam barge shall 
go on to Europe with her cargo or tranship it. With 
a few modifications better to suit her for a voyage on the 
Atlantic, the Charles W. Wetmore is the result of the 
evolutionary process just described. And now what have 
we to say regarding her? All that can be said is simply 
this. That jast to the extent that she is the best pos- 
sible design for lake, river, or canal carriage of grain or 
other cargo, by so much is she unsuited for Atlantic ser- 
vice, and vice versa, the features in her design which owe 
their existence to her ocean requirements render her the 
less fit to economically perform her inland work. It is 
quite true that the “‘ whaleback”’ has loaded a cargo on 
Lake Superior, and discharged it at Liverpool, but that 
does not show that she is of the best type for service on 
the lake, nor does it show that she is a safe and seaworthy 
vessel for crossing the Atlantic at all seasons of the year. 
While, then, we would give Captain McDougall the 
credit for knowing what are the required qualities for 
a lake steam barge, we hesitate to admit that he knows 
the stern necessities of North Atlantic navigation, whether 
as regards safety or economy, so well as the naval archi- 
tects and shipowners of this country, whose experience 
and skill have evolved the Atlantic Greyhound and the 
cargo-carrying “ tramp.” 

A moment’s consideration of the subject will show that 
the “ whaleback”’ type is essentially a dangerous one for 
ocean navigation. Above all things it is necessary that 


But what about this diminished resistance, and what 
about the alleged freedom from rolling enjoyed by the 
“whaleback” by virtue of her form above water? Is it not 
a fact that the sides of some of our ships of war have 
been increased in height in order that they might keep 
up their speed in a seaway, and is it not a fact that 
vessels of low freeboard and without bulwarks are among 
the worst of rollers? We have been accustomed to 
associate a tendency to roll rather with the stowage of 
cargo than with the form of vessel above water, and we 
somehow think that the same opinion generally prevails 
on this side of the Atlantic. We are glad to learn that 
the Charles W. Wetmore did not roll much when 
coming over, but we would respectfully caution her 
commander, not to relax his vigilance on that account 
when loading her for her return voyage, more especially if 
she is to take pig iron or steel ingots. Many queer craft 
have succeeded in crossing the Atlantic, ranging from a 
14ft. dorry to the Miantonomah, but we would as soon 
expect the last-named vessel to be the model for future 
war fleets as for the Charles W. Wetmore to be the 
pattern for coming Atlantic liners. 


THE COAL DISCOVERY. 

In the early part of last year the startling announce- 
ment was made that the coal measures had been struck 
near Dover, at a depth of about 1200ft. from the surface. 
Sir Edward Watkin and the Channel Tunnel Company 
were connected with the enterprise, acting under the 
advice of Professor Boyd Dawkins. Mr. Whitaker, of 
the Geological Survey, had also indicated Dover as a 
spot where coal might probably be found, and there was 
general rejoicing among the geologists at the practical 
verification of the Godwin-Austen theory, dating from 
1856, by which it was suggested that coal might be 
found in the south-east of England on a line connecting 
the coalfields of Belgium and of the North of France with 
those of Somersetshire and South Wales. After a brief 
period of excitement, diversified by a public meeting at 
the Mansion House, the subject dropped out of sight. 
Now at last the question is revived, and we learn that the 
affair is goingon much more hopefully than might have been 
supposed. A box of real Kentish coal has been produced at 
a meeting of the shareholders of the South-Eastern Rail- 
way, together with a core fetched up by a diamond 
drill from a depth of 1500ft. A sum of £10,000 has been 
spent in the exploration, and Sir Edward Watkin 
announces that sundry seams of coal have been pene- 
trated, amounting in the aggregate to about 10ft. The 
tokens are so encouraging that Professor Boyd Dawkins 
and Mr. C. Tylden-Wright, together with the engineer, 
Mr. Francis Brady, have signed a report recommending 
that a trial shaft should be immediately put down on the 
site of the present boring, or near at hand. Sir Edward 
Watkin has fallen in with the proposal, and offers £1000 
of his own money towards carrying it out, the expecta- 
tion being entertained that a good seam of coal, 4ft. or 
5ft. thick, is to be found at a lower depth. How much 
lower we are not told, but it is evidently calculated that 
the additional depth to be penetrated will not be great. 
A deputation headed by Sir Edward Watkin has waited 
on Sir Michael Hicks Beach, asking that the Board of 
Trade would not interpose any obstacle to the working of 
the coal seams under the bed of the Channel. The official 
reply is guarded but not unfavourable, and the subject is 
receiving the consideration of the department. 

It is to be regretted that this discovery of coal near 
Dover is not thrown open to discussion with that freedom 
which would admit of a ready handling of all the facts. 
The subject is one of national importance and of deep 
scientific interest ; yet it is kept within the narrow com- 
pass of a commercial undertaking, carried on in the spirit 
of an embryo monopoly. If the Dover coal-field corre- 
sponds to that of South Wales, there are two series of 
coal seams—an upper and a lower set—separated by an 
unproductive series of great thickness. As yet there is 
nothing to show whether the boring has touched the 
upper or the lower series. The explorers themselves 
are probably in the dark on this point; but if they 
were to give out a little more information, perhaps 
they might learn something in return. That the work 
is going on in earnest is a matter for satisfaction. 
The diamond drill has taken the place of the ruder 
apparatus at first employed, and now there is the promise 
of a shaft in place of a mere boring. We understand that 
Sir Edward Watkin and his coadjutors in this enterprise 
have taken some few hundreds of acres of land in the 
neighbourhood, on a lease from the Ecclesiastical Com- 
missioners, so as to get elbow-room for further explora- 
tion. We believe it is not unlikely that a lease of land 
in another part of Kent will be obtained from the 
Commissioners for a similar purpose. It is singular that 
other parties have not started on the same track. A 
little has been attempted in some quarters, but the land- 





the seamen shall be able to get freely and safely from 
one part of the vessel to another; but this is quite out of | 
the question when the space below deck is filled with | 
cargo and the surface of the deck is washed by the sea 
like a half-tide rock. Of what use isa rope railing around 
the convex deck in a gale of wind, and how can a vessel | 
be safely navigated with some of the hands in a turret 
aft and others in a turret forward, and no means of com.- | 
munication between the two? Surely both the Ameri- 
cans and ourselves have long ago learnt the dangers 
which beset the Monitor type of vessel in a seaway. It 
is all very well hermetically to seal the cargo hatches, 
but you cannotseal the funnel, stckehold gratings, nor the 
engine-room skylight. Not all“ the turrets and fringes of | 
pillars” of the “ whaleback” novelty would console us | 
for the want of the stout bridge house and the lofty! 


owners of the county are, as a body, strangely supine in 
regard to the marvellous possibilities which present 
themselves. It is also remarkable that capitalists are 
not more forward with their money in boring for coal 


along the indicated line. No doubt Sir Edward Watkin 


is very well pleased to see things keep quiet. He has 
faith in the presence of coal, and looks forward to 
a golden future, involving “a commercial revolution for 
the benefit of the shareholders in the South-Eastern 
Railway Company.” An expenditure of £30,000 has now 
to be faced, for the purpose of sinking the trial shaft; but 
we presume the money will be found. Baron Erlanger 
has furnished substantial assistance hitherto, and it is 
hardly likely that the work will be checked for the want 
of funds, now that the tokens of success are augmented. 

The apprehension that the picturesque element in “ the 





garden of England” will suffer detriment, if the’ coal 
industry becomes established in the south-eastern dis. 
tricts, is not without some warrant; but yet the case is 
not so serious as might be supposed. The coal lies at so 
considerable a depth that the shafts will be few, and the 
works will be at some distance apart. Where coal lies 
near the surface shafts are multiplied, and the country 
becomes covered with coal pits in operation. It will not 
be so in Kent, and the rural aspect of the county will 
suffer the less damage. Of course there is the further 
probability that ironworks will be established, as there is 
plenty of ferruginous stone both in Kent and Sussex, 
But if scenery suffers in some degree, the nation will 
be enriched, and an army of workers will find remune. 
rative employment. At least, we hope that the present 
enterprise will be carried far enough to prove whether 
or not coal exists in workable quantities under the soil 
of Kent. 





TRADE AND LABOUR OUTLOOK IN THE ENGINEERING TRADES, 


Tuer outlook in the engineering and shipbuilding industries, 
as regards both trade prospects and labour questions, is 
specially dealt with in the nineteenth annual report presented 
to the members of the Iron Trades Employers’ Association at 
their general meeting held yesterday—Thursday-——in Keighley, 
and one or two extracts from this report will be interesting to 
our readers. In preparing this annual statement for the 
members special reports are obtained from the various dis- 
tricts as to the condition and prospects of trade in the respec- 
tive industries connected with the Association, and the report 
states that these show in most places that in the above trades 
there are now considerable signs of slackness and falling off. 
Although, generally speaking, trade remains fairly good, and 
members have been kept well employed during the past year, 
there are at this moment but few fresh orders coming in to 
replace contracts running out, except perhaps in those shops 
doing Government or special work. As to the relations 
between employers and employed, it is stated that the diffi- 
culties which have arisen during the past year have not done 
very much to bring: about any serious disturbance, although 
some of the questions raised by the workmen have been sufti- 
ciently grave. The principal demands have been for higher 
wages, restriction of overtime, and a reduction of the working 
hours, these demands having in some cases led to strikes, 
although not of long duration. Higher wages have been 
demanded in several districts, such as London, Bolton, 
Oldham, Hull, and one or two other less important centres, 
which in some cases have been obtained by the men, but in 
London these demands have in several instances been success- 
fully resisted by the members of the Association. Organised 
movements on the part of the men’s societies for the abolition 
of overtime have been frequent on the North-East Coast, 
and an attempt has been made to demand exorbitant rates 
which the employers neither could or would e to, and 
this matter is still in abeyance. In other centres of the ship. 
building trade, including Liverpool and Hull, the men were 
agitating for the abolition of systematic overtime, and this 
had also spread to some of the inland districts. With regard 
to the. reduction of hours, known as the fifty-three hours’ 
movement—reference to which has already been made in the 
columns of THE ENGINEER—bDrief iculars are given of its 
commencement on the Tyne and Wear, with its extension to 
other shipbuilding centres. It was not, however, until 
recently that the movement spread to any of the inland 
engineering districts. Just prior to Easter it commenced in 
Manchester; where, after considerable discussion, the con- 
cession was granted by a number of influential employers 
outside the Association, and the movement gradually spread, 
until the members of the Association were at last obliged to give 
way, after in some cases a strike of a fewdays. The employers 
in Liverpool, Bolton, Oldham, and other places near Man- 
chester had since been approached by the men with a view 
of obtaining similar concessions, and the matter was now 
under consideration. In conclusion, the report refers to the 
Royal Commission appointed to inquire into labour questions, 
and, with regard to the shipbuilding and engineering indus- 
tries, which are being dealt with under group A, it states 
that, although an important member of the Association, who 
had promised to represent their interests on the Commission, 
was unfortunately obliged to withdraw after his nomination 
had been secured, the Association felt that the trade would 
be safe in the hands of the Commission. 


IS THERE TO BE ANOTHER GREAT COAL STRIKE ? 


WE do not think so, but Mr. Edward Cowey, the president 
of the Yorkshire Miners’ Association, declares it is coming. 
The bone of contention is to be the eight hours’ day. Mr. 
Cowey was one of the Yorkshire delegates to the international 
conference held at Paris in the spring. He says that the 
delegates of the continental coalfields were only held back by 
a few who thought the matter was not ripe, and did not wish 
to be too hasty. Mr. Cowey anticipates that before long 
there will be a terrible struggle on the question, and he 
therefore urges the miners to set their house in order and 
prepare for the struggle. One method of “setting the house 
in order” is to get rid of the butty system. ‘ Butty men” 
are sub-contractors under the colliery owner, and the miners’ 
leaders object to them because they regard the system as a 
temptation to introduce unskilled workmen into the pits, 
where unskilled workmen had no right to be. A Wakefield 
collier described the butty men as ‘“‘a malicious and unscru- 
pulous party, who, like the Pharisees of old, seemed to think 
themselves superior to other men, who wore a mask of decep- 
tion, and, because they paid their subscriptions to the union 
and wore their union medals, considered themselves 
unionists.” Mr. James Murray, who is mentioned as a 
miners’ candidate at the next parliamentary vacancy, con- 
demned the butty system as “the curse of the country,” 
because it enabled one man “to get a good living whilst 
twenty good men were wanting bread.” 


THE DISCOVERY OF COAL IN CEYLON. 


SamPLEs of true coal have reached England from a vein 
in the district of Pusellawa, Ceylon. These samples, which 
are to be rigorously tested, have been taken from the surface, 
and, like all coal so taken, are scarcely likely to determine 
the full quality of the mineral to be found at a greater depth. 
The vein from which the shipment was extracted has been 
found to have a second outcrop at a few miles only distant 
from the first, so that it seems reasonable to conclude that 
it extends between the two points under conditions likely to 
be highly favourable to its economic working. Year after year 
has shown an increasing and serious diminution in the forest 
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woods available for fuel in the island, while the local 
industries have furnished an increasing annual demand for 
it. To such an extent has this demand increased, that we 
heard recently of one estate that was burning imported coal 
costing the users no less than £4 per ton! To this proof of 
the value of the discovery made would have to be added, in 
the event of full success attending the find, the advantage 
to the many steamers now coaling at the island from 
supplies imported from England and Australia, at a rate 
which cannot be put at a lower figure, we should say, than 
£2the ton. While there have been many experts who have 


decided that it was unlikely that coal would ever be found , : 
| the same ground as Chapters VI. and VII. and the 


in the island, there have been others of much local experi- 
ence who have not shared in that view, and if all be as we 
have heard from Ceylon, the last-named have now obtained 
proof of the correctness of their judgment. 








LITERATURE. 


Applied Mechanics, By Garrano Lanza, 8.B., C. and M.E., 
Professor of Theoretical and Applied Mechanics, Massa- 
chusetts Institute of Technology. Fourth edition, revised 
and enlarged. 1890. New York: John Wiley and Sons. 
London: Kegan, Paul, Trench, Triibner, and Co. 

THIs magnificent volume is the result of the experience 

of the writer in teaching the subject of Applied Mechanics 

for the last twelve years at the. Semendioneatin Institute 
of Technology, of which the most closely corresponding 
institution in this country would be that of the City 

Guilds, at Kensington. The increase in size of this last 

edition is due to the introduction of the results of a large 

amount of the experimental work that has been done 
during the last five years on the “ Strength of Materials.” 

The remainder of the book is not much altered, and is 

composed of the notes which the author formerly found 

it necessary to give his students. 

We think that the author is to be envied in the mathe- 
matical development of his students, who must be well 
grounded in co-ordinate geometry and the “Calculus” to 
follow the mechanical treatment. 

Chapters I. and II. give a brief and elegant exposition 
of the analytical principles and theorems of Statics and 
Dynamics, such as required by mechanical students; and 
some metaphysical Dicoulsltieen at the outset on the 
fundamental definitions is well worthy of attention, from 
their originality and clearness. 

The real treatment of Applied Mechanics begins in 
Chapter III.,on Roof Trusses; and Chapter IV., on Bridge 
Trusses; while Chapter V., on Centre of Gravity, is merely 
a chapter out of the “ Integral Calculus,” with special 
regard to engineering requirements. 

The Strength of Materials and its Determination by 
Experiments occupies Chapters VI. and VII., and here | 
the author has put together a vast amount of useful | 
knowledge, which he has been able to verify with his own | 
testing machine and the magnificent Emery machine at | 
the Watertown Arsenal. Fortified with this experiinental | 
knowledge, the engineer can now, as far as this know- 
ledge will help him, undertake boldly the design of daring 
structures without fear of a disastrous failure, and with- 
out having recourse to expensive models on a large scale. 

Chapters VIII. and IX. give the mathematical and | 





—— treatment of Continuous Girders and Equi- 
ibrium Curves of Arches and Domes, illustrated with 
appropriate and elegant diagrams, while Chapter X. con- 
cludes the work with a concise account of the Theory of 
Elasticity, so far as required in engineering applications. 

It would be difficult to name the corresponding book 
of our own production. There is Rankine’s “ Applied 
Mechanics,” and Professor Cotterill’s elegant work, 
which, however, diverges into the mechanics of 
machinery in motion, as required by the naval engineer; 
while Professor Unwin’s “ Strength of Materials ” covers 


experiments tabulated therein. 
We do not know what is the text-book in use at the 


' School of Military Engineering, Chatham; but here is 


one ready to hand, containing all that should be requisite 
for the subject of Construction, and we congratulate 
Professor Lanza's students in being so well supplied with 
what they will require in practical life. 


Geometry of Position. By Rosert H. Granam, author of 
“Graphic and Analytic Statics.” London: Macmillan 
and Co. 1891. 

Tue author complains of the neglect of this subject in 

this country, though we believe Professor Henrici pays 

great attention to it with his students at Kensington. The 


statement in the preface, that there is no work in our | 4 "B’ stickney. St. Paul, Minn: D. D. Merrill Company, 1891. 


language on this interesting modern science, calls to our 
mind the treatises on ‘ Graphic Statics,” by Major G. 8. 
Clarke, R.E.; on ‘‘ Graphics,” by Professor R. H. Smith ; 
and on ‘* The Constructive Geometry of Plane Curves,”’ 
by T. H. Eagles; works full of elegant diagrams, care- 


| laid down in this treatise. 


There is no doubt that the subject is one of import- 
ance, and this work will prove — useful in serving as 
a text-book of instruction; the only difficulty is to find 


the time now-a-days, unless it is taught at school simul- | 


Mr. Graham’s figures are well and clearly drawn, and 
he has brought together a very interesting collection of 
exercises, which ought to make his book generally useful 
to those who have leisure or inclination to pursue the 
subject. 
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The Arithmetic of Electrical Measurements, with Numerous Ex- 
amples, fully worked. By W. R. P. Hobbs. Revised edition. 
London: Thomas Murby. 

Dynamo Construction. A Practical Handbook for the Use 4, 
Engineer Constructors and Electricians-in-Charge. By John W. 
Urquhart. With numerous illustrations. London: Crosby Lock- 
wood and Son. 1891. 

The Electrician Primers. Being a Series of Helpful Primers on 
Electrical Subjects for the Use of Students and General Readers. 
Vol. I, Theory. Vol. II. Practice. London: The Electrician 
Printing and Publishing Company. 

The Cleaning and Sewerage of Cities. By R. Baumeister. 
Adapted from the German, with permission of the author by 
J. M. Goodell. Sewerage ; Sewage Disposal ; Street Cleaning. New 
York: Engineering News’ Publishing Company. 1891. 

The New General and Mining Telegraph Code. By C. Algernon 
Moreing, M. Inst. C.E., mining engineer, and Thomas Neal. 
Alphabetically arranged for the use of mining companies, mining 
engineers, stockbrokers, financial agents, and trust and finance 
companies. J,ondon: Clowes and Sons. 

The Railway Problem, with many Illustrative Diagrams. By 

Patents for Inventions and How to Procure Them. By George 
Gatton Melhuish Hardingham. London: Crosby Lockwood and 
Son. 1891. 


The Shilling Book of Interest Tables. London: Saxon and Cc. 


| 1891. 
fully drawn, according to the same instructions as those | 


taneously with geometrical drawing, or as providing the | 


requisite problems. 

Unfortunately the schoolmaster will notice that the 
subject does not secure marks, although indirectly useful 
in imparting a sound geometrical knowledge. Later on 
the student will find this geometry too easy to seriously 


engage his attention, unless he wishes to remain a | 


blems given by Mr. Graham, than to make a mere copy 
of some elaborate work or piece of machinery. 
Among the diagrams taken from Newton, we do not know 


_ if the author means to include Fig. 67, which is employed 


in the “ Principia’ to show that the time in an elliptic 
planetary orbit can be represented graphically by a 
trochoid; so that the reference to Hall’s “ Calculus ” on 
p. 96 is rather after date. 

There are some combative remarks in the preface as 
to the claims to priority of discovery of the principle 


of Reciprocal Figures as lying between Maxwell and Cul- | 


mann, but Maxwell himself appears to have generously 
given the credit of the discovery to Mr. W. Taylor, a 
draughtsman. 


| draughtsman. At the same time, however, it is a better | 
| intellectual exercise to draw one of the geometrical pro- 


The Artillery of the Future, and the New Powders. 
Atkinson Longridge. London: E. and F, Spon. 1891, 

The Elements of Dynamic Electricity and Magnetism. By Philip 
Atkinson, A.M., Ph.D, London: Crosby Lockwood and Son. 
1891, 

Description of and Instructions for Working the Chronograph ef. 
Boulengé Type,'as Modified and Improved by Capt. H. Capel L. 
Holden, Royal Artillery, and made by J. Pitkin, 56, Red Lion- 
street, Clerkenwell. London: Biggs and Co, 


By James 








THE FRANKFORT INTERNATIONAL ELECTRIC EXHIBITION.—The work 
of transmitting 300-horse power through a distance cf 120 miles upon 
the line Lauffen-Frankfort, which was begun about the middle of 
July, is, we are informed, progressing favourably. On the line 
Frankfort-Jagsfeld, which is being built by the Imperial Govern- 
ment, eight gangs of workmen are engaged, whilst three gangs are 
working on the Wiirttemberg side. With large quantity of 
material necessary for the building of the line, consisting of 
specially constructed telegraph poles, cross-bars, and insulators, 
having arrived on the spot in good time, and aided by the 
practical and energetic measures of the employés engaged upon 
the work, nearly all the telegraph poles along the whole line are 


| in their places, in spite of unusual difficulties connected with the 


| 


| 


| 





mountainous nature of the soil having had to be surmounted, 
Messrs. Hesse Sthne, Heddernheim, delivered the necessary 
quantity of copper wire at the respective places within the space 
of afew days. The putting up of the wires will begin this week. 
About 750 kilogs. of oil will be necessary to fill the insulators. 
There is now every reason to believe that the three wires of about 
120 miles each will be fixed and in working order by the middle of 
August, 
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RAILWAY MATTERS. 


Ir is announced that a Bill for the construction of a 
metropolitan railroad in Vienna will be laid before the Austrian 
Reichsrath during the autumn session. 


Tue Russian Government has requested a Canadian 
syndicate to tender for the work of constructing 400 miles of the 
eastern section of the Siberian Railway from Vladivostock to the 
Amur river. The Zimes says Mr. George Keefer, a leading Cana- 
dian engineer, will proceed to Siberia immediately. 


A sEkIovs landslip occurred on the Cambrian Railway 
on Wednesday in the famous Talerddig—Montgomeryshire—cutting, 
the highest. point on the system. The traffic for the Welsh Coast, 
which is now very heavy, was greatly obstructed, the passengers 
and excursionists having to be conveyed in breaks and carriages 
about half a mile by road. 


A CONTEMPORARY says a survey has been ordered of 
the long proposed tramway in the Kanara District of the Bombay 
Presidency, from Shiroli to Haliyal and thence to the Southern 
Mahratta Railway. The tramway, which will probably be worked 
by bullocks, is intended to tap the Kanara forests, and convey the 
forest produce at reasonable cost to desirable markets. 


Tue Metropolitan Railway Carriage and Wagon Co., 
Birmingham, show a profit on the year of £64,600, to which £4500 
brought from last year has to be added for dividend purposes. 
This total enables a 10 per cent. dividend to be recommended for 
the year, together with a bonus of £1 10s. per share, after which 
£9000 is left to go towards next year. The board state that the 
wagon stock has been well employed, and the works are in full 
operation. 


Mr. W. B. Jounson, who for some years was assistant 
general manager of the North-Eastern Railway, and was appointed 
general passenger superintendent at York on the death of Mr. A. 
Christison a few months ago, has been compelled, through ill-health, 
to resign his position, Mr. Thomas Byers, who for thirty years has 
been connected with Middlesbrough station—sixteen years as head 
of the booking department—has been appointed head stationmaster 
there, vice Mr. A. Pearson, who goes into the goods department. 


CoLoNEL Conway-Gorpon, the late Inspector-General 
of Indian railways, was of opinion that there should be on all railways 
two and only two classes, but that there should be a European side 
and a native, that no European should be allowed to go into a 
carriage, upper or lower, for natives, and no native into one for 
Europeans. The Civil and Military Gazette sincerely wishes that 
this plan could be adopted, for the present system of mixing the two 
races does notanswer. The habits of life, customs, ideas of decency 
and propriety of the two differ so absolutely, that to coop them to- 
gether in the narrow limits of a railway carriage is to make 
one, and probably both, extremely uncomfortable. 


TuE report of directors of the South Clare Railways 
Company, Ireland, to 30th April states :—‘‘ The Act of Parliament 
confirming the Order in Council authorising the construction of the 
company’s line received the Royal assent on the 14th of August, 
1890, and steps were immediately taken to prepare the contract 
drawings, and to acquire the lands necessary to tnable the works 
of the railway to be commenced. The ‘first sod’ was turned by 
Mrs. Reeves, of Besborough, on the 9th of October last. The works 
are now in a forward state, having been vigorously prosecuted at 
all points of the line, while the section between Kilrush and Kilkee 
is approaching completion. 1900 tons of steel rails and fastenings, 
out of a total of 2450, and 17,000 sleepers have been delivered by 
the contractor. There is every reason to expect the line will be 
completed and opened for next summer’s tourist traffic.” 


Tue Birmingham Central Tramways Company show a 
profit for the year ending June last of £25,650, to which £6124 
brought from last year isadded. A dividend of 4 per cent. for the 
year is recommended on the ordinary stock, and 5 per cent. dividend 
upon the guaranteed stock, while £10,000 is placed to reserve against 
depreciation. The tratiic of the company continues to show a 
satisfactory increase, but the working expenses of the year have 
been excessive. The unsettled condition of the fuel market has 
severely affected profits, especially on the steam lines. The cable 
lines have more than maintained their earning capacity, and the 
electric lines—which in the first half of the year were suffering 
from exceptional difficulties of construction and maintenance— 
have, it is stated, apparently overcome these difficulties, and 
according to the report they maintain a substantial profit. 


TuE reports of the railway rolling stock manufacturing 
companies continue to besatisfactory. The Midland Railway Carriage 
and Wagon Co. report this week that after fully providing for bad 
and doubtful debts, the profits of the company for the past year is 
£45,500. After allowing £15,000 for depreciation of wagons and 
£5000 for depreciation of plant and machinery, thedirectors propose 
to pay a 10 per cent. dividend and a 24 per cent. bonus on the 
ordinary capital, a 6 per cent. preference dividend, and place a 
balance to next year’s credit of £2776. The debenture debt of the 
company now stands at £187,517. The directors report that the 
works at Birmingham and Shrewsbury continue to be supplied 
with satisfactory orders, and the company “‘has not been involved 
in any contracts respecting which any financial anxiety has pre- 
sented itself. Presumably, our Wolverhampton correspondent 
says, this last is a reference to the South American trade. 

EXTENSIVE public works have been carried on during 
the past year in Tasmania. In his statement a few days ago the 
treasurer said: New railways had been opened, and others were 
approaching completion, while surveys were in progress for other 
newlines. The return of the working of the main line showed that 
the Government had acted wisely in acquiring that property. The 
public debt ten years ago was £2,000,000, and was now £6,500,000, 
but the revenue from taxation kept pace with the increase in the 
debt, and even showed a surpluss of £35,000. The value of 
securities was to be maintained by avoiding the issue of a fresh 
loan at an inopportune time. The railway policy of the last session 
postponed the sinking fund for the liquidation of £100,000 of the 
debt, and the accumulated funds now amounted to £147,000. 
During six years £118,000 bad been paid from the general revenue 
for the purposes of the fund. The gross receipts for the first half 
of this year were £84,000 in excess of those for the corresponding 
half of 1890, 


Tue Montreal correspondent of the Standard, writing 
under date July 24th, says :—‘“‘ Various rumours are current in 
financial circles concerning the visit to London of Mr. Van 
Horne, president of the Canadian Pacific Railway. One of the 
reports represents the visit to be made for the purpose of con- 
ferring with the Directors of the Grand Trunk Railway with a 
view to some pooling arrangement between the railroads, Accord- 
ing to another account, the intention is that the Canadian Pacific 
Company shall control the traffic of the Trunk lines, the idea 
having been suggested by Mr. M‘Iutyre, who cabled to Mr. Van 
Horne to go to London immediately, in order to confer with Sir H. 
Tyler. The fact of Mr. Chauncey Depew going over with Mr. Van 
Horne started the rumour that should a pooling plan be successful, 
the Grand Trunk and Canadian Pacific Companies would be run 
in harmony with the Vanderbilt system, and that the unfriendly 
rivalry between the railroads would then cease.” The latest story 
regarding the visit of Mr. Van Horne to Englandis that endeavours 
are about to be made to carry out the formation of a great trans- 
continental pool composed of the Boston and Maine Company, the 
Vanderbilt lines, the Grand Trunk, and Canadian Pacific. This 
pool would work against the Gould and other American Pacific 
roads, and would have termini at New York, Boston, Portland, 
and Halifax, with a line of transatlantic steamers in connection 
with them. If this scheme is carried out, these lines will contest 
the traffic of half the continent. 





NOTES AND MEMORANDA. 


Durine the month of June forty-nine British sailing 
vessels of 8425 tonnage, and six steamers of 2261 tonnage were lost. 


THE population of the United Kingdom in the niiddle 
of 1891 is estimated, on the basis of the recent enumerations, at 
37,803,059 persons ; that of England and Wales at 29,081,047, of 
Scotland at 4,040,839, and of Ireland at 4,681,173. 


Tue White Star Line steamer Majestic, which arrived 
at New York at two a.m. on the 5th inst., has beaten the Western 
Transatlantic record, having made the passage in five days eighteen 
hours and eight minutes. Her daily runs were 470 miles, 501, 497, 
501, 491, and 317. She maintained an average speed of over 
twenty knots per hour. 


In the United Kingdom 301,210 births and 214,854 
deaths were registered in the three montbs ended June 30th, 
1891. The natural increase of the population was therefore 86,356. 
The birth rate in the United Kingdom in the second quarter of 
1891 was 32°0 per 1000. During the three months ending with 
June 171,555 deaths were registered in England, being in the pro- 
portion of 23-7 deaths annually per 1000 persons living. This rate 
is the highest rate that has been recorded in the second quarter of 
any year since civil registration began. 

A NEW use has been found for tubes produced by the 
Mannesmann process, says the Jronmongev. At the funeral of 
Count von Moltke the troops were equipped for the first time with 
lances the shafts of which, instead of being of wood, as usual, were 
formed of very thin steel tubing, made at the Mannesmann works. 
The tubes are, it is said, actually lighter than wood, while at the 
same time possessing much greater elasticity and strength. The 
only drawback appears to be less secure grip which the metal 
surface offers as compared with wood, 


An alloy of copper and antimony in the proportion of 
100 tc 6 is made by Mr. T. Held by melting the copper and subse- 
quently adding the antimony, and when both are melted and _inti- 
mately mixed, tluxing the mass in the crucible, with an addition 
of wood ashes, magnesium, and carbonate of lime, which has the 
effect of removing porosity and increasing the density of the metal 
when cast. The Scientific American says the alloy can be rolled, 
forged, and soldered in the same manner as gold, which it very 
closely resembles when polished, the gold colour being unchanged, 
even after long exposure to ammonia and acid vapours in the 
atmosphere. The cost of the alloy in the ingot is stated at about 
25 cents per pound. 

AccorpDING to Dr. John Murray, in the Journalof Botany, 
the Clyde sea-area is a natural system of deep-sea basins or lochs 
in the west of Scotland, communicating southward with the Irish 
Channel by a single opening between the Mull of Cantyre and the 
shores of Wigtownand Ayr. It hasa water surface of about 12,000 
square miles ; its greatest depth is 107 fathoms, and its mean depth 
about 29 fathoms. There is a great variety in the pelagic fauna 
and flora in the surface and intermediate layers of water, the 
abundance and the species of organisms varying in the different 
layers according to the seasons, and even in different years. In 
some of the deeper lochs a few animals are met with which do not 
usually occur in more open situations around our coasts till a depth 
of 200 or 300 fathoms is reached. 


Harpyess is one of the most important properties of 
solid bodies; yet its measurement has not been very satisfac- 
torily effected hitherto. Prof. Auerbach, of Jena, has recently, 
says Vature, described—Repertorium fiir Physik—an apparatus for 
the purpose, designed for transparent bodies. In it the spherical 
surface of a lens is pressed up by the short arm of a weighted lever 
against a small thick plate, on which the observer looks down 
through a microscope furnished with a micrometer, watching the 
effects of increasing pressure. Glass and rock crystal were 
observed. The author offers a theory of the subject, and tests it. 
A comparison of bardnesses with moduli of elasticity shows that, 
while the more elastic of those substances were also the harder, 
the hardness increases less than the elasticity. 


Tue American Electrical Engineer says :—A method of 
determining specific heats by the electric current was pul lished by 
Prof. J. Pfaundler in 1869. It depended on Joule’s law, and was 
one in which the same current developes quantities of heat, in coils 
of wire arranged in series. This method has hitherto found but 
few applications from the circumstance that it only applies to non- 
conducting liquids. According toan article inthe Wiener Berichte, 
Prof. Pfaundler has got rid of this drawback by substituting for 
the coils of wire spiral glass tubes filled with mercury. He 
has also given the method far greater accuracy and certainty by 
inserting three mercury resistances in the branches of a Wheat- 
stone bridge, by which it is possible to control and keep constant 
the ratio of the resistances during the passage of the heating- 
current. Small variations in resistance are compensated by intro- 
ducing glass threads in the straight ends of the tubes which 
contained the mercury. In other cases these changes are measured 
by displacing the contact key, and in this way the result is 
corrected. The comparative measurement of the rise of tempera- 
ture is made more delicate by means of a thermopile 


Tue Wheeling, Va., well, which is now dedicated to 
science for the purpose of studying the temperature of the earth’s 
crust, says Enyineering News, was bored toa depth of 4000ft. by the 
Wheeling Development Company for oil, and then abandoned. 
By the advice of Prof. I. 5. White, of the Virginia State University, 
it was not wrecked, It has since been drilled deeper, and is now 
4500ft. deep, 44in. diameter, is cased for only 1570ft., and is 
almost perfectly dry, having but a few gallons of water in the 
bottom of the hole. Generous contributions in the cause of science 
will enable it to be pushed still further downward. The fact that 
it is not cased to its bottom is fortunate for the purpose on hand, 
and barometric pressure can be measured in the naked rock 
bounding this hole 3700ft. below sea level. As compared with 
other wells and in this connection, we have the 4000ft. well at 
Sperenberg, near Berlin, and the 5740ft. well put down by the 
German Government at Schladabach. But while the observations 
made at both these wells are accepted as the most reliable infor- 
mation we have upon the rise in temperature as the earth’s crust is 
penetrated, both of these wells are full of water, and the last- 
named is cased nearly to the bottom. Much data of value is ex- 
pected when the U.S. Geological Survey finishes its investigations 
at the Wheeling well. 


Tue Hudson River tunnel, Engineering News says, 
has about reached the lowest point in its total length of 5500ft. 
A 2 per cent. ascending gradient is now to be followed, and 
Messrs. A. Pearson and Sons, the contractors, have obtained from 
the War Department permission to cover the comparatively thin 
layer of silt, that would otherwise cover the tunnel roof, by a bed 
of well-tempered clay. The present depth of water at this low 
point is from 60ft. to 64ft., and the plan shows in some cases only 
5ft. of river mud between the tunnel roof and the river bottom. 
As the air pressure now used is about 25 1b. per square inch, and 
this would have to be increased, it is evident that the shell of mud 
is not sufficiently thick to hold it. To go deeper into the river bed 
means rock excavation, an exceedingly difficult and dangerous 
operation with the present plant. The Board of Engineers has 
granted the application on condition that not more than 20,000 
cubic yards of clay be used in all, and that the clay bank nowhere 
rises more than 15ft. above the present bottom, nor anywhere 
above 314ft. below low-water level in the river. ‘This material 
must also be removed to the original depth on the completion of 
the tunnel. The company must also give a bond of 200,000 dols. 
for the faithful performance of their work under the above con- 
ditions, and pay for any damage to piers. 
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MISCELLANEA, 


At the annual meeting of the Grantham Crank and 
Iron Co, on July 30th, the directors, after providing for the reserve 
fund, announced a dividend of 10 per cent. for the year. 


A CONTEMPORARY notes the manufacture of paper 
flower-pots. Their light weight and non-liability to breakage 
mark them as peculiarly suitable for transport open while 
eee tests prove their ability to withstand the ‘necessary 
amp.” 


At a meeting of the Pontefract Rural Sanitary 
Authority held on Saturday last, tenders for the execution of the 
waterworks scheme were opened, and that of Mr. J. R. Maw, of Hull, 
accepted. The total cost of the scheme will be about £1200. At 
the same meeting, the engineer, Mr. M. Paterson, was authorised 
to appoint a clerk of works, 


Tue work of providing with their new description of 
armament the whole of the recently completed armoured and other 
ships at Chatham has now been completed, The twin-screw cruiser 
Blake, 9000 tons, 20,000-horse power, has received her 22-ton and 
6in. guns; the Hawke, 7350 tons, 12,000-horse power, her 22-ton 
and 5-ton guns ; and the Andromache, 3400 tons, 9000-horse power, 
ber 6in. 5-ton guns, 


Tue New British Iron Company, Birmingham, have 
just ordered from Messrs, Davey Brothers, Sheffield, a pair of 
reversing engines, the cylinders to be 36in. in diameter by 42in. 
stroke, and to work at 1001b. per square inch steam pressure. 
Gearing in ——_ of one to three will connect then: with a new 
cogging and finishing mill for rolling steel ingots l4in. square into 
blooms, billets, and bars, The work is being designed and executed 
under the supervision of Mr. Jeremiah Head, M. Inst. C.E. 


At a meeting of the South Staffordshire Mines Drainage 
Commissioners on Wednesday, the chairman announced that the 
Royal assent would be given that day to the Bill now before Par- 
liament. It was an answer, he remarked, to those who said that 
the South Staffordshire mines were becoming exhausted, that the 
Houses of Parliament had passsed a Bill warranting the raising of 
a further £100,000 for mines drainage purposes. Evidently the 
House of Commons considered that the mines were valuable enough 
to justify the pussing of a measure to develope them. A letter was 
read from Mr. Thomas Hawkesley, M.E., resigning his position as 
one of the three arbitrators. 


A very important question which has arisen in connec- 
tion with the Chicago Exhibition relates to the employment of 
foreigners there; but after fully discussing the legislation upon 
the Contract Labour Law, the American Attorney-General has 
rendered an opinion that skilled employés of foreign exhibitors at 
the Chizayo Exposition who come in good faith for the purpose of 
setting up and operating the machinery of such exhibitors, are 
outside ~ § and not subject to, the Contract Labour Laws of the 
United States. The same opinion is expressed with reference to 
clerks, stall-keepers, and other persons coming to the United 
States for the mH purpose of aiding foreign exhibitors. 


Tue Board of Agriculture have received from the 
Foreign-office intimation that an Exhibition of Agriculture and 
Forestry will be held at Goritz from September 12th to 27th next, 
in celebration of the 125th anniversary of the foundation of the 
Royal Agricultural Society of Goritz. British exhibitors are 
requested to make application for space to the executive committee 
of the Exhibition, Piazza Duomo, 8, Goritz, before August Ist. 
Only two of the sections, however, namely, those for machinery 
and implements for farming and industries connected therewith, 
including dairying and artificial manures, feeding stuffs, insecti- 
cides, and fungicides are international, and British manufacturers 
are invited by the committee to send exhibits for these sections. 


Ovr Wolverhampton correspondent says the operatives 
in the Birmingham engineering trades are showing great apprecia- 
tion of the reduction in working hours recently conceded to them, in 
common with the other engineering centres of the kingdom. We 
recently recorded the appreciation of Messrs, Tangyes’ operatives for 
this concession, and now the employés of Messrs. Grenfell and Accles, 
Holdford Engineering Works, Perry Barr, Birmingham, have passed 
the following resolution, with acclamation, and have determined to 
forward it to the directors of the company :—‘‘That our best and 
warmest thanks be accorded to our employers for giving to us the 
fifty-three bours as our week’s work, which we consider a great 
boon, and the more highly appreciated through having been given 
without any solicitation on our part.” 


THE representations made to the Supreme Govern- 
ment by the manufacturing engineers and ironfounders of India 
with a view to the removal of the restrictions, or rather the pro- 
hibition, on the use of ironwork manufactured in India, on Public 
Works, says /ndian Engineering, have been duly considered, anda 
resolution on the subject issued. Under the existing orders iron- 
work, which could be more conveniently and economically procured 
in India, has to be obtained in + er asf by the slow and cumbrous 
process of indenting on the Secretary of State. The orders to this 
effect have emanated from the Secretary of State himself. The 
delay, inconvenience, and loss attendant on this roundabout 
method of proceeding have been the subject of frequent remon- 
strance. Hence the present resolution of Government, which 
relaxes the existing orders, and partially puts an end to a system 
which manufacturing engineers in India think injurious to the 
interests of the Indian taxpayer. 


Tue Leary Log-raft, which left St. John, N.B., on 
June 28th, says Engineering News, is now at New York. This 
raft is the largest yet towed down, and contains 3,500,000ft. B.M. 
of lumber. The only mishap was the breaking in two of the raft 
during a storm off Bar Harbour. The connection was made again 
with some trouble and peril. This is the second raft, out of five 
attempts, that Mr. Leary has succeeded in bringing to New York. 
We hear nothing of lights or signals on this unmanageable tow of 
about 4000ft. in length, and the query is a natural one as to what 
provisions are made to prevent collisions in case of fog, so common 
along this coast. The dangers to ships from the floating logs of 
the three wrecked rafts are apparent, and we believe that the 
French steamer La Bretagne thus lost a propeller blade in 1888. 
But the risk of crossing this long line of heavy rafts in foul weather 
is even greater, and it is time that some official supervision was 
insisted upon as a precaution against collision, 


Tue local board of Soothill Nether, near Dewsbury, 
have accepted tenders for the e tion of the sch of drainage 
for prevention of the pollution of the Aire and Calder, designed 
by Mr. Malcolm Paterson, M. Inst. C.E., Bradford, amounting to 
£10,100. The district is a manufacturing one, with a neavy 
discharge of trade refuse of a very noxious kind from woollen 
factories. At present there are practically no drains, except 
rubble surface p menses oy for top water; and the scheme 
consists of (1) about 12, yards of brick and pipe sewers, 
gathered into two outfalls to a single point by gravitation, of which 
nearly one-half will be laid through private lands, under difficult 
circumstances ; and (2) works for the treatment of both domestic 
and trade refuse. The system will be lime or awe in tanks, 
and deep filtration through four acres of alluvial silt well adapted 
for the purpose, The lime-mixing machinery is designed to be 
entirely automatic, including the propulsion of the lime powder, 
the agitation of the milk of lime, and the blending with the 
sewage, the whole being worked by sewage power. In view of the 
agitation now going on in the Aire and Calder Basin, and the 
impending appointment of a conservancy board to check the 
abnormal pollution of these industrial rivers, this scheme is 
worthy of attention, 
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HARBOURS AND WATERWAYS. 


Tue balance of the £30,000 required to carry out the works 
for the improvement of the river Severn, under the powers of 
the Act obtained last session, having at last been guaranteed 
by the merchants of Cardiff and Worcester, dredging opera- 
tions have commenced. The present minimum depth of 
water between Worcester and Gloucester—a distance. of 
thirty miles—is 6ft. This is to be increased to 10ft. Above 
Worcester to Stourport, a length of twelve miles, the depth 
is to be increased to 7ft. This will enable steamers having a 
carrying capacity of from 350 to 400 tons to navigate from 
the Bristol Channel to Worcester. Between Stourport and 
Worcester there are four locks, which were constructed when 
this part of the river was improved in 1844. These locks are 
94ft. long, 20ft. wide, with 5ft. 9in. on the sills. In 1858 a 
lock was constructed near Tewkesbury, and in 1871 a lock 
was erected at Gloucester. The locks below Worcester are 
97ft. long and 19ft. wide, and are of sufficient size to admit 
vessels of the capacity give above to pass without alteration. 
The upper locks are to have their sills lowered. A new 
shipping dock or basin is to be erected at Diglis, at an 
estimated cost of £12,000. To secure the full intended depth 
of 10ft. over a width of 40ft. for the thirty miles between 
Worcester and Gloucester, the removal of 165,578 cubic yards 
is required, of which 12,040 yards consist of tough marl rock, 
the remainder being silt and clay. The dredging will only 
extend over a distance of about eleven and a-half miles, the 
remainder of the channel being already more than 10ft. deep 
at low summer level, the depth in some places reaching to 
18ft. The section above Worcester will require the removal 
of 22,485 cubic yards, of which about a thousand yards is 
rock. This length is estimated to cost £14,000. The rock in 
both sections is sufficiently soft to be removed by a dredger 
having steel claws attached to the buckets. Already a con- 
siderable portion of the rock shoal at Bunns Hill Ford, near 
Worcester, has been »emoved in this manner. The other 
principal rock shoal is at Wainlode Hill, about six miles 
above Gloucester. The works will be carried out under the 
direction of Mr. H. J. Marten, M.I.C.E., the engineer of the 
Severn Commissioners. Vessels coming from the Bristol Chan- 
nel enter the Gloucester and Berkeley Canal at Sharpness, by 
means of which they get to Gloucester, and thence up the 
Severn to Worcester. From here, by means of the Worcester 
and Birmingham Canal, the Droitwich Canal, and the 
Staffordshire and Worcester Canal, direct communication is 
afforded to the manufacturing centres, and the iron and coal 
districts of South Staffordshire and East Worcestershire, the 
principal of which lie within a radius of thirty miles from 
Worcester. The locks of these canals are about 75ft. long 
by 7ft. wide, with 5ft."on the sills. 

The Chamber of Commerce at Cardiff are agitating for 
additional dock accommodation at this port. As the Marquis 
of Bute does does not seem disposed to lay out more money 
in this direction, a memorial has been presented to the 
Corporation of the town, urging them to take the initiative 
in forming and bringing together the various dock interests 
in and around Cardiff, with a view to enlarging the present 
dock facilities. The export of coal from the port has 
increased more than 50 per cent. within the last ten years ; 
and within the last five years the import of timber into 
Cardiff has increased from 354,000 tons to 590,000, or 70 per 
cent. The timber merchants complain that, owing to the 
congested state of the docks, there is nota single timber yard 
alongside deep water. 

The annual accounts of the Clyde Trustees, which have 
recently been issued, show a falling off of about £1000 on the 
previous year’s receipts. This is attributed to the decrease of 
business owing to the strike at the blast furnaces, and to the 
disorganisation of the railway traffic owing to the strike of the 
men, which led to a large diminution in the arrivals and 
departures of cargo steamers. The increase of revenue 
derived from the shipping on the Clyde has increased nearly 
five-fold in the last forty years. In 1851 the entire revenue 
of the Trust did not exceed £68,000; in 1861 it has reached 
£100,000, advancing in the next ten years to £160,000; in 
1881 it was £246,061, and for the last year no less than 
£354,000. The question of further deepening the channel is 
a matter that is now seriously exercising the minds of the 
members of the works’ committee. Mr. Deas, the engineer, 
has been instructed to take a series of soundings along the 
river, and to report on the whole subject. The sailing of the 
Anchor liner City of Rome from Greenock has forcibly 
brought to the notice of the Trustees that, notwithstanding 
all that has been done to the channel, it is not of sufficient 
depth for the safe navigation of the largest class of steamers. 
The City of Rome draws 27ft., and the risk and danger, if 
not the impracticability, of navigating a vessel of this draught 
to and from Glasgow is too great to be attempted. The new 
dock at Cessnock is being constructed with a depth of from 
26ft. to 28ft., but little advantage can be derived from this 
unless the river has a corresponding depth. 

It is proposed to construct a new deep-water dock at Leith, 
and the plans for the same, prepared by Mr. Whyte, have 
been passed by the Commission, subject to the final approval 
of Sir A. Rendel, their consulting engineer. The scheme 
comprises the construction of a sea wall, and reclamation of 
about 54 acres of foreshore, whereon is to be built a dock, 
1000ft. long, by 445ft. wide, having an entrance from the 
harbour 66ft. wide, the sill being laid 13ft. below low water of 
spring tides, or 5ft. lower than the sill of the Albert Dock 
This would give a depth of 30ft. at high water spring tides. 
and 26ft. at neaps. The new dock is to be connected with the 
Albert Dock, the sill of the connection laid at the same level 
as that of the sill of the lock of the Albert. The area of the 
proposed dock is over ten acres, and the available berthage 
sufficient to accommodate at one time six of the trans-atlantic 
steamers which trade to Leith. The estimated cost of the 
dock, sea-wall, sheds, rails, &c., is £280,000, the cost of 
deepening the channel to the dock is estimated at £50,000, 
making a total of £330,000. The construction of a dry dock 
at a cost of £40,000 is also under consideration. 

The first block of the New harbour at Bray has been laid 
by the contractor, Mr. W. J. Doherty, in the presence of the 
Commissioners and the engineers, Messrs. Strype and Comber. 

A report made to the Board of Trade pursuant to the 
Harwich Harbour Act of 1863 has lately been published, 
containing an abstractof the amounts received and expended 
by the Harwich Conservancy Commissioners since their 
constitution. From this it appears that the average receipts 
from revenue amount to £1280 a year, making a total of 
£33,921 for the twenty-six anda half years. The receipts 
for last year were £1796, which was less than the previous 
year. In addition to this revenue there has been received 
£10,000 from loans, and £17,273 grant from the Treasury. 
This money has been disbursed in works £28,112; land, 
£2403; interest and repayment of principal, £10,472; office, 


engineering, and legal expenses, £19,470. Mr. Bruff, the 
engineer to the Commissioners, recommended that works 
should be immediately carried out for rendering permanent 
the Landguard jetty, for which purpose the Commissioners 
applied for a further loan of £12,000. The Board of Trade 
representative on the Commission considers that portions of 
the work recommended are of doubtful utility, if not un- 
necessary, and in consequence the Board of Trade have 
declined to recommend the grant. The matter has now 
been referred to Sir John Coode and Staff-Captain Tizard, of 
H.M.S Triton. These referees have recently held an inquiry, 
but as yet no report has been made. In the meantime 
preparations have been made for securing the permanency 
of the jetty, which isin a precarious condition from decay 
and the ravages of the sea worm. Upwards of 500 concrete 
blocks have been made, and 350 of these deposited on the beach. 

Two deputations lately waited on the President of the 
Board of Trade in the interest of Brixham Harbour. The 
first, representing the Harbour Commissioners, stated that 
for some years past it had only been with difficulty that they 
had been able to maintain the breakwater which had been 
constructed some years ago, and since extended at a cost of 
nearly £50,000; but that owing to the damage caused by a 
gale last March, the sum required for repairs was so great 
that they were unable to procure the money, and unless 
something was speedily done there was reason to fear that 
the breakwater would fama ruinous and a source of danger. 
Under these circumstances they appealed to the Board of 
Trade to induce the Government to authorise the Public 
Works Loan Commissioners to make further advances. The 
estimated cost of the works now required was £20,000. The 
fishermen’s application went further, and their deputation 
stated that they wanted an extension of the harbour and the 
construction of a new breakwater from the Shoal-stone 
point. It was urged on their behalf that at Brixham there 
was £60,000 worth of fishing craft, which were at the mercy 
of all easterly gales, and that they thought the fishermen of 
England had as much claim to the help of the Government 
as those on the west coast of Ireland. Sir Michael Hicks 
Beach, in reply, stated that by a Treasury minute passed in 
1887, which was practically a law, advances could only be 
made to harbour authorities where the security offered was 
sufficient. Here, however, there was no security for a loan, 
and what was asked for practically amounted to a grant. 
He could not ask the Treasury to go against their own 
decision. The Government had never spent money on a 
fishing harbour in England, and he could not hold out any 
hope that they would do so in this case. Brixham Harbour 
has an area of about 145 acres, with a depth of from 6ft. to 
24ft. The shipping amounts to about 20,000 tons a year. 

The new dock which has been built by the Aire and Calder 
Navigation Company at Goole, to accommodate the rapidly 
increasing trade at that port, has been opened. It is four 
acres in extent, and is 620ft. long, 260ft. broad, with 22ft. of 
water. This makes the total area of docks at Goole in con- 
nection with this navigation thirty acres. The Bill promoted 
by the company for obtaining power to make a canal for 
joining the Aire and Calder system with the South Yorkshire 
Navigation, and thus open up communication between Goole 
and the South Yorkshire coal fields and the towns of Shef- 
field, Rotherham, &c., has now passed both Houses. The 
Bill was again opposed by the Manchester, Sheffield, and 
Lincolnshire Railway Company in the Commons. 

The directors of the Wilts and Berks Canal have entered 
into a contract for dredging and restoring the canal to its 
original depth and section, and for repairing the bridges and 
other works. This canal is one of the routes from London 
to Bristol, the distance being 197 miles. It also connects the 
Thames with the Severn by a short branch from Swindon to 
Cricklade. It joins the Thames at Abingdon, and passing 
through Wantage, Swindon, Wooten Basset, and Melksham, 
it joins the Kennet and Avon Canal at Semington, by means 
of which it obtains access to Bristol. The canal is sixty-nine 
miles long, has fifty-seven locks, with an average fall of 
7ft. Gin. each, and is adapted for boats 7Oft. long, 6ft. 10in. 
wide, and drawing 3ft. Gin. to 4ft. The capital of the com- 
pany is £30,000; the traffic amounts to about 33,000 tons a 
year, and produces a revenue of about £800, which is in- 
creased to £1700 from other sources, the net revenue for the 
year 1888 being under £400. The company is only a toll- 
taking concern, and does not possess boats of its own. 
Haulage is done by horses only. 








BEANFEASTS.—A correspondent writes to us:—‘‘ Although an 
old custom, there are many objections to the beanfeast as at pre- 
sent organised. Perhaps the habit of soliciting donations from 
other firms is one which most principals would like to see done 
away with. The employés who benefit most from these are not 
always those whose services are the most valued. The beanfeast 
too often ends in quarrelling and unpleasantness. For this reason 
the more intelligent of our mechanics sometimes prefer to spend 
their holiday quietly with wife and children. Then the money, 
given often in a kindly spirit, goes past those who were intended 
to benefit by it. Messrs. R, Waygood and Co., lift manufacturers, 
London, determined this year to see whether something could not 
be done to replace the time-honoured beanfeast by a holiday spent 
in a manner which all could enjoy. It was felt, if they refused to 
allow their men to apply for donations from those with whom they 
did business, some guid pro yuo might be offered. So the firm 
resolved to pay all expenses. Then came the question of refresh- 
ments. As an experiment, these were to be of a strictly teetotal 
nature, but it was exceedingly doubtful whether the London 
mechanic would be equal to the self-denial involved by the experi- 
ment, but a pleasanter day than the Friday preceding the August 
Bank Holiday was never spent anywhere by those who were 
fortunate enough to be the guests of Messrs. R. Waygood 
and Co. At 10.30 a.m. the Redfern left London Bridge with 
about four hundred passengers on board. At one o’clock Rich- 
mond was reached, and all at once proceeded to the Castle 
Hotel, where about 430 sat down to dinner. Whilst coffee 
and cigars were being handed round a few words were said 
by the partners of the firm, Messrs. Walker, Nicholson, and 
Okeden, expressing their pleasure at the hearty response given to 
the invitation. A telegram was read from the absent partner, 
Mr. C, Day—who was in the country—wishing all a happy day. 
There’ were also present Mr. J. M. Day and Mr. W. R. Green, 
the senior partners, but who have recently retired, although still 
giving their time to, and taking a lively interest in, a business 
they have seen grow in their hand from a very small beginning to 
its present proportions. In the course of some remarks, Mr. 
Green said he had doubted the very possibility of having such a 
gathering under such circumstances, but he wished to say that he 
had been mistaken, and that he was delighted to see the number 
present and the enthusiasm manifested. During the afternoon 
the cricket match Office v, Works, which resulted in a win for the 
former, attracted a good deal of attention, and those not interested 
in cricket enjoyed a drive in the park, or a row on the river, 
brakes and boats having all been provided. At 6 p.m. tea was 
served at the hotel, and so well had the party kept together that 








the number was within half a-dozen of those who had sat down to 
dinner after allowing for one or two who had left early by train.” 









LETTERS TO THE EDITOR. 


for the opinions of our 


(We do not hold ourselves responsible 
correspondents.) 


THE JAFFA JERUSALEM RAILWAY. 


Sir,—I see you give a short notice of the Jaffa Jerusalem 
Railway. I, for one, very much regret that this work was not 
undertaken by Englishmen. The idea was brought under my 
notice in 1886, and I communicated with a number of our leading 
firms, financiers, engineers, contractors, but not one would go into 
it, although I had secured the assistance of two or three men 
whose influence would have greatly assisted in obtaining the 
requisite powers; it now only remains to be seen if the line will 
pay. Ihave no doubt of this myself if properly managed, but 1 
think it a pity to see work of this sort, that we in England are so 
well capacitated to do, given to other nations. 

It may be interesting to some of your readers to knew that we 
supplied the first steam engine in Jerusalem for grinding corn. 
It was but a small affair, a 3-horse power combined, and two of 
Burrell’s mills. As it had to be taken frem Jaffa to Jerusalem 
over a very rough road, we were gratified to hear that owing to 
the manner in which each part was marked and packed, there was 
no trouble in putting it together, and that it gave good satisfac- 
tion after some months’ use. Considering that the natives had 
never had anything to do with steam, I thought at the time they 
were pretty quick at grasping the using of machinery, and did not 
think the inhabitants would be long before they imported a good 
deal more, which they doubtless will do now they have better 
facilities for transit. G. Fx, RANSOME. 

Liverpool, July 20th. 





STRESSES IN FLY-WHEEL ARMS. 


Sir,—I am sorry to again trouble you, but cannot let Mr. Halli- 
day’s letter in this week’s issue remain unanswered, because there 
are certain statements therein which would tend to a miscon- 
ception. 

He admits that he has nothing to say in answer to my last 
letter to you, other than to congratulate me on the fact that I 
understood my calculation contained in my letter of May 1st last. 
I am sorry to say that I cannot reciprocate this sentiment in regard 
to his calculation contained in his letter of June 26th last, 
otherwise he would not have made such a gross errur as it 
contained. 

As regards the splitting of wheel bosses, the fact remains that 
they are frequently done so, in spite of the fact that Mr. Halliday 
and his draughtsmen acquaintances would not recommend them 
to be so cast. I hope the people who make the joints of iron 
bridges with smooth pins instead of rivets, to get them to agree 
with their calculations, manage to get their calculations -right 
first of all, otherwise I should be sorry for the safety of the 
structure. 


London, August Ist. EpwWarD J. M. Davigs. 





THE DISPOSAL OF SEWAGE. 

Sir,—The appalling dilution of the sewage to which you refer 
in your article of the 3lst ult. is due not so much to the water 
carriage system as tu the fact that rain, surface waters, and even 
springs are conveyed by the sewers, and led away to be disposed 
of as sewage. 

This manner of dealing with the rain and other waters not only 
adds enormously to the first cost of the sewers and to the annual 
expenditure for their maintenance—which often includes the 
pumping of this liquid—but also increases the difficulties of the 
disposal by adding to the volume, by rendering the amount to be 
disposed of variable, and by varying the quality, and thus making 
any treatment of it more complicated. The ‘‘separate system,” 
which arranges for the conveyance of the sewage proper in separate 
conduits from the other waters, is no doubt the remedy for this 
difficulty, and has been fully recognised as such for some con- 
siderable time, but the cost of carrying out such an arrange- 
ment has deterred any trial of it—except in a few cases—being 
made. 

The late Sir J. Bazalgette, when giving evidence on this point 
before the Royal Metropolitan Sewage Discharge Commission in 
1884, stated that he estimated that such a system in the case of 
London would involve an expenditure of £8,000,000, and in 
addition there would be the difficulties arising from interference 
with private property. This opinion has therefore naturally 
pense the authorities to consider the separate system as im- 
practicable. In the meantime what is happening in the case of 
London? The main outfall sewers were constructed to convey the 
sewage of three and a-half millions of people, together with jin. 
rainfall per diem ; but the population now served by these sewers 
has increased until it is over four and a-half millions—i.e., 
one million more than the sewers were constructed for—and the 
result is that the sewers are overcharged ; they burst or overflow ; 
they flood basements of houses in low-lying districts ; sewer gas is 
forced through all the ingenious contrivances which sanitary 
engineers have supplied, and to relieve the main outfall sewers, 
‘*storm outlets” have and are being constructed to permit the 
escape of this vast volume of liquid directly into the river; and 
thus the object which London had in view when spending six and 
a-quarter millions, viz., of keeping the river fee from sewage in 
the heart of the metropolis, is defeated. In addition, too, the 
annual expenditure at the pumping stations and the difficulties 
and cost of treating the liquid at the outfalls is largely increased 
by the presence of the other water along with the sewage. 

Bearing all these facts in mind, it becomes now a question 
whether the time has not arrived when an outlay on works 
for conveying away the other waters, independently of the 
sewage, would not in reality be the most economical course to 
pursue, 

To meet the objections of interference with private property and 
cost, I would suggest that while making these conduits of sufficient 
capacity to carry direct to the river all the rain and spring waters 
in the metropolitan area, the connections with them should be 
made, in the first place, only with the streets, open spaces, public 
buildings, &c., and that those with private houses should be made 
hereafter at convenient opportunities, such as when houses were 
being rebuilt, or their drains were being overhauled. With regard 
to their cost, these conduits could be constructed at much less 
cost than the outfall sewers, and with a minimum of disturbance 
to the surface of the roads, if the method of tunneling employed 
at the Tower subway, and the City and South London Railway, 
was adopted. 

With regard to the disposal, the fact that the two next largest 
cities in the world—Paris and Berlin—are disposing of their sewage 
by land treatment, without any chemicals whatever, indicates that 
the chemical solution is not the sole resource. The produce of a 
chemical treatment, viz., the sludge, is the difficulty, which until 
it has been satisfactorily dealt with, will be an insurmountable 
obstacle to this method of disposal. Take the case again of 
London, where it is proposed—and as a matter of fact the arrange- 
ment is now partially in action—to barge this sludge out tosea, Will 
it be possible to discharge 4000 tons of solid matter per diem at 
the mouth of a shallow estuary like the Thames without causing 
great disturbance to the navigable channels, and will not such dis- 
charges, accompanied as they must be with partially floating 
matter, produce a considerable amount of disagreeableness, to say 
the least of it, to the seaboard towns there ? 

In conclusion, I venture to suggest that this great problem of 
disposal of the sewage of our large cities is one which requires not 
only the advice of specialists, such as chemists and sanitary 
engineers, with whom should also be mentioned electrical engineers 





and agriculturists, but also the comprehensive engineering of such 
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master minds as the past-presidents of the Institution of Civil 
engineers. 

As regards London, this problem is one of enormous magnitude, 
and its solution affects the health and interests of not only the 
ratepayers, but also the eee which lines the shores of the 
Thames from London to the sea, and the still larger one which uses 
the river as a highway to and from the whole world. It thus 
becomes one of national importance, and should be directed by a 
corporation which represents all these various interests, and 
means commensurate with the magnitude of the task to be under- 
taken. RAWFORD BaRLow, M.I.C.E. 

2, Old Palace-yard, Westminster, 

August 4th. 


SCREW PROPELLERS. 


_ Sir,—I do not propose to write another letter after this concern- 
ing Professor FitzGerald’s views on screw propellers. 

In his last letter he attempts to show that he did not say that all 
the power of an engine is expended in causing wake rotation. But 
to use his own phraseology, it is plainly put down in “black and 
white ” in his first paper that the whole power of the engine is 
expended in twisting a rope of water. If it be admitted that in 
his second article he shows that part of the power is expended in 
propelling the ship, then the proposition which I quoted in my last 
letter must be, as I have said, totally erroneous. There is no possible 
way of reconciling the two conflicting statements; and it is just 
because, for one reason, so much power is used in propelling the 
ship that I say rotation is not produced. There is, I have no 
doubt, a certain amount of dispersion, so to speak, of the water 
produced, due to the fact that the propeller blade tends to move 
some water aft not in a line with the keel, but this is not rotation. 

I have a great respect for the writings of Mr. Froude and the 
other gentlemen named, but that does not prevent me from saying 
that I do not believe that anyone of them ever saw a rotating wake. 
They may believe that a wake rotates, but they cannot possibly 
have seen it rotate, and I am conceited enough to say that I have 
seen all that isto be seen of the action of propellers and am so far 
qualified to speak with authority on the subject. 

Professor FitzGerald can scarcely be serious when he says that 
he ‘‘actually offered me the choice of two of practically equal 
efficiency.” All thatthe information (?) he wasable to give me con- 
sisted in suggesting two diameters. His formule failed to supply 
information as to the best number of blades, area of blade, pitch, 
or shape of blade. 

It would be useless to discuss the matter further with Professor 
FitzGerald. I have made no attack on him. I believed from the 
first that his theory of the action of a propeller is erroneous, and I 
have said so, and to me his last lesson is an admission that the pro- 
position which I have combatted is erroneous. That ends the 
matter so far as I am concerned. SUPERINTENDING ENGINEER. 

Glasgow, August 3rd. 


AMMONIA AND IRON CORROSION. 


Sik,—Our attention has been drawn to an article on the manu- 
facture of liquid carbon dioxide that appeared in THE ENGINEER of 
the 17th of July, in which it is stated that a freezing machine in 
which ammonia was used “proved a nui on t of the 
corrosion of the metal parts of the machine exposed to its action.” 
We do not know the class of machine to which reference is made, 
but we ask your permission to state that anhydrous ammonia does 
not exercise the slightest corrosive action upon iron or steel. 
During the last fifteen years about 1500 machines on the Linde 
system have been supplied, and experience has shown that there 
is not the slightest deterioration of any of the working parts. 
It may be interesting to state also that about seven or eight 
years ago the Linde Ice Machine Company at Wiesbaden supplied 
machines in which carbon dioxide is used as the refrigerating 
agent, and these machines are still working. The use of this agent 
is, however, open to considerable objections, excepting in cases where 
a plentiful supply of water at a low temperature is available for 
cooling purposes, It is well known that the “critical point ” of 
carbon dioxide is reached at a temperature of about 85 deg. Fah., 
beyond which it is impossible to liquefy the vapour. Long before 
reaching this point the efficiency of the machine falls off consider- 
ably. For these reasons we do not think it desirable to recommend 
the use of carbon dioxide. 

(For the Linde British Refrigeration Co.) 
T. B. Licutroor, 
35, Queen Victoria-street, London, Managing Director. 
August 5th. 








LOCOMOTIVE AXLE-BOXES, 

Str,—The two-page engraving in your number for June 12th 
suggests a form of axle-box which has not appeared in locomotive 
construction for some time back—I mean the radial axle-box 
designed by Mr. W. B. Adams, with journals outside the frames ; 
and I should be much obliged to any readers of your valuable 
paper who could give me any reasons for their being discarded. 

These boxes seem to me so simple in construction, and to have 
done such excellent work on the engines they are fitted—see a 
paper by Mr. Cross on locomotive engines for ascending steep 
inclines in conjunction with sharp curves in the ‘‘ Proceedings ” of 
the Institution of Civil Engineers, 1863-64, vol. xxiii., p. 406)—that 
their absence from locomotive stock now would | one to sup- 
pose that some great objection attended their use. 

Ceteris partius, axle-boxes outside the frames would seem to 
be preferable to those inside, else why should tenders and 
carriage and wagon stock be so fitted? The boxes themselves 
are cheaper and lighter, they keep the oil better, and are all 
round more convenient to get at ; longer and easier springs may 
be used, and the engine thereby rendered more pliable, and, as 
there is no restriction to the size of the journals, they are well 
fitted for the leading end of inside-cylinder locomotives. 

The design of the radial box above mentioned is so well known 
that more need not be said ; and allowing the usual inside boxes to 
the driving axle, the arrangement is not likely to be so expensive 
as the bogie with its separate frames, springs, axle-boxes, and 
centre casting. 

I do not object to the bogie—quite on the contrary ; but I do 
not see at present why the above type of axle-box should not give 
just as easy riding, and be at the same time less costly and heavy. 

The question may now be asked, Why do bogies invariably have 
inside frames and boxes, for inside-cy!inder engines, and not 
outside / 

I apologise for trespassing on your space, and hope to get some 
information on the above-mentiuned points. 

Frances C. B. BuRGESs, 
Assistant Mechanical Engineer, Kistna Bridge, Berwada. 








INTERNATIONAL CONGRESS OF HYGIENE 
AND DEMOGRAPHY. 


Tus Congress meets next week in London from the 10th instant 
to the 17th inclusive. The following are the programme and list 
of officers and papers relating to Section VII., ‘‘ Engineering in 
Relation to Hygiene.” This section will meet in the East Examina- 
tion Hall in the University of London, Burlington-gardens. 

LisT OF OFFICERS:— 

President: Sir John Coode, K.C.M.G., Past President of the 
Institution of Civil Engineers. 

Honorary Presidents: G. Bechmann, Ingenieur en chef du 
service de |’Assainissement, Professeur 4 |’Ecole Nationale des 
Ponts et Chaussées, Paris; Franz Ritter von Gruber, k. k. Hofrath 
Professor am hih Genie Curse, Mitglied des obersten 


Sanitatsrathes, Vienna; R. Henneberg, Civil Ingenieur, Berlin; 
Prof. H: Pacchiotti, Senateur, Turin. 
Vice-Presidents: Sir Robert Rawlinson, K.C.B., Vice-President 





of the Institution of Civil Engineers; Thomas Hawksley, F.R.S., 
Past President of the Institution of Civil Engineers; James 
Mansergh, Memb. of Council of the Inst. C.E.; Major Hector 
Tullock, R.E., Chief Engineering Inspector to the Local Govern- 
ment Board; Alex. R. Binnie, Memb. Inst. C.E., Engineer-in- 
Chief, London County Council; H. Percy Boulnois, Memb. Inst. 
C.E., Past President of the Association of Municipal and County 
ingineers, City Engineer, Liverpool; James M. Gale, Memb. Inst. 
C.E., Glasgow; Lieut.-Colonel Haywood, Memb. Inst. C.E., 
Engineer to the Commissioners of Sewers of the City of London; 
Professor Henry Robinson, Memb. Inst. C.E., Professor of Civil 
Engineering at King’s College, London. 

onorary Vice-Presidents: C. Ambt, Chief Engineer of the City 
of Copenhagen; L. de Csatary, Chief Surgeon of the Hungarian 
Government Railway, Buda Pesth; A. Hegener, General-Director 
Machinenbau, Anstalt Humbolt Kalk, Kiln; C., Herscher, Vice- 
President de la Société des Ingenieurs Civils, Paris; A. Herzberg, 
Civil Ingenieur und Fabrikbesitzer, Berlin; G. Van Overbeck de 
Meyer, Professor of Hygiene at the State University, Utrecht; 
L. Pagliani, Direttore, Della Sanita Pubblica del Regno, Ministro 
del Interno, Rome; Friedrich Ritter von Stack, RK. R. Baurath, 
Civil Ingenieur, Vienna; M. Symons, Civil Ingenieur, Rotterdam ; 
A. Thiem, Civil Ingenieur, Leipzig; Emile Trelat, Professeur au 
Conservatoire national des Arts et Métiers, Directeur de |’Ecole 
d’Architecture, Paris. 

Councillors: Josiah Corbett Bretland, Memb. Inst. C.E., Cit 
Surveyor, Belfast; Arthur Brown, Memb. Inst. C.E., Boroug 
Engineer, Nottingham; John Henry Cox, Memb. Inst. C.E., 
Borough Surveyor, Bradford; Spencer Harty, Memb. Inst. C.E., 
Ireland—Past Pres.—City Engineer, Dublin; Thomas Hewson, 
Memb. Inst. C.E., Borough and Waterworks Engineer, Leeds; 
Arthur Jacob, B.A., Memb. Inst. C.E., Borough Engineer, 
Salford; William George Laws, Memb. Inst. C.E., City Engineer, 
Newcastle-on-Tyne; A. B. M‘Donald, Memb. Inst. C.E., City 
Engineer, Glasgow ; William Mackison, F.R.I.B.A., City Engineer, 
Dundee; Alfred Edward White, Borough Engineer, Hull; Charles 
Froggatt Wike, Memb. Inst. C.E., Borough Surveyor, Sheffield. 

Honorary Councillors: A. Bonna, Secrétaire Général de la Cie. 
des Eaux |’Etranger et de la Cie. Générale des Eaux Vannes, 
Paris; L. Bouniol, Ingenieur des Arts et Manufactures, Paris; 
Geo. Earl Church, Memb. American Soc. C.E., 9, New Broad- 
street, London, E.C.; Carl Juhlin-Dannfelt, Consul-General for 
Sweden and Norway; E. A. Delcomyn, Consul-General for Den- 
mark; Emin Effendi, Consul-General for Turkey; G. M. Gariel, 
Ingenieur en chef des Ponts et Chaussées, Paris; L. Genis, Admini- 
stration, Directeur - Général Société Parisienne d’Enterprises 
Générales de Travaux, Paris; L. Hudelo, Repetiteur a |’Ecole 
Centrale, Paris; Chevalier F. Krapf de Liverhiiff, Assistant Consul- 
General for Austro-Hungary; W. Kammel, Director der Ges und 
Wasser-Gesellschaft, Altona; M. Linder, Inspecteur-Général des 
Mines, Paris; Jonkheer J. W. May, Consul-General for the Nether- 
lands; Dr. Franz Migerka, Chief Inspector of Factories and Work- 
shops for Austria, Vienna; J. F. Meyer, Chief of the Department 
of Streets and Sewers, Copenhagen; L. Mitgau, Stadtischer 
Oberingenieur, Braunschweig; Don M. Montejo, Consul-General 
for Spain; J. Piet, Membre du Jury, Exposition Universelle, 1889, 
Paris; Manoel da Silva Pontes, Consul-General for the United 
States of Brazil. 

Honorary Secretaries: Reginald E. Middleton, Memb. Inst. 
C.E., 35, Parliament-street, 8.W.; H. C. Houndle, Local Govern- 
ment Board, S.W. 

The following preliminary arrangements have been made :— 

Tuesday, August 11th, at 10.30., Short Address by the President. 
Papers by—Prof. H. Robinson, ‘‘ Sewage disposal in relation to 
water supply and river pollution ;’ Prof. H. Pacchiotti, ‘‘ Drain- 
age of towns in Italy ;’ Baldwin Latham, ‘“‘ Sanitation in India ;” 
J. A. Lemon, “‘ Englisb and French sewerage ;’ R. E. Middleton, 
‘*The removal of sewage after leaving buildings.” Discussion on 
the above papers. Adjournment from 1.0 to 1.30 p.m. Papers 
by—W. Santo Crimp, ‘Sewer ventilation ;’ R. Read, ‘‘Sewer 
and drain ventilation.” Discussion on the above papers. 

The following papers will be read and discussed if time permits :— 
Colonel G. E. Waring, ‘‘ Sewerage ;” Garcia Faria, ‘‘ Sanitation of 
subsoil in large towns;” A. Bonna, ‘‘ Treatment of sewaye and 
effiuent water by irrigation ;’ Professor Pagliani, ‘‘ Treatment of 
sew: with peat;” Henri Henrot, ‘‘Drainage of towns;” Stad 
rath Markgraff, ‘‘ Irrigation farms;”’ A. Mault, ‘‘ Sanitation of a 
mining settlement;’ R. E. W. Berrington, ‘‘ Wolverhampton 
sewage works.” The meeting will adjourn at 4 p.m. 

Wednesday, August 12th, at 10.30 a.m.:—Papers by A. R. Binnie, 
‘* Water supply ;” G. Bechmann, “‘ Distribution of two waters of 
different qualities by distinct canalisation ;” E. Gaget, ‘‘ Distribu- 
tion of potable water in towns;” W. Matthews, ‘‘Separate water 
supplies for domestic and sanitary purposes.” Discussion on the 
above papers. 

The following papers will be read and discussed if time permits: 
—Dr. K. N. Bahadurji, ‘‘ Water supply and drainage of Indian 
towns ;” Surgeon-Major R. Pringle, M.D., ‘‘ The water supply of 
India ;” W. Anderson, ‘‘ Revolving purifier ;’ Dr. Philip S. Wales, 
‘The purification of water by rapid filtration ;’ W. Kummel, 
‘‘The epidemic in Altona in 1891 and the filtered water ;” Dr. 
Willoughby, ‘‘ Water supply of maritime towns ;” G. Ritter, ‘‘Pro- 
posed water supply for France from Lake Leman ;” Baldwin 
Latham, “Underground water in relation to health ;’ R. F. Grant- 
ham, ‘‘ Drainage and irrigation of land in relation to health ;” G. 
Oesten, ‘* Penetration of impurities into underground aqueducts.” 

Thursday, August 13th, at 10.30 a.m. :—Papers by—-Dr. Percy F. 
Frankland, ‘‘The present state of our knowledge concerning the 
self-purification of rivers ;’ Prof. A. Oelwein, “ Refrigeration of 
water by construction of refrigerating shafts.” Discussion on the 
above papers. C. Jones, ‘‘ Refuse destructors ;’ Dr. Wégl, “‘ Re- 
moval of street offal and refuse in large towns ;” J. F. Meyer, 
** Burning of house refuse ;’ W. G. Laws, ‘‘ Refuse burning ;” Dr. 
Miller Bruce, ‘‘ How best to dispose of the refuse of large towns.” 
Discussion on the above papers. 

In the afternoon a limited number of members will visit the 
sewage works at Ealing, leaving Westminster Bridge station at 
1.22. Lunch will be provided at the Town Hall at 2.30. 

Friday, August 14th, at 10.30 a.m., the followin 
will be read and discussed:—H. P. Boulnois, ‘‘The work of the 
municipal engineer ;’ Dr. L. De Csatary, “ Railway hygiene.” In 
the afternoon members may visit the sewage outfall works at 
Barking and Crossness, leaving Westminster Pier at 1 p.m. and 
lunching on board the Drummond Castle. 

The following gentlemen have also promised papers conditionally 
on their being able to prepare them:—W. H. Lindley, Frankfort; 
J. Hobrecht, Berlin; L. Genis, Brussels. All communications 
relating to this section should be addressed to Reginald E. 
Middleton, 35, Parliament-street, London, S.W. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ‘Change this afternoon in Birmingham, and yesterday in 
Wolverhampton, the markets wore a holiday appearance, some of 
the works being stil] closed on account of the August bank holiday, 
which commenced on Monday; whilst others, however, started 
Tuesday night or Wednesday morning. Generally speaking there 
is, it is pleasing to be able to report, just now observable an 
impression on the part of buyers that prices have almost, if not 
quite, reached their summer minimum. 

This being so, there is on the part of purchasers a slightly more 
observable disposition to place forward orders than has jately been 
noticeable, though the tendency has not so far resulted in much 
actual increase of business, yet there seems reason to anticipate 





from the inquiries which are being made that the autumn trade 
will be a rather more favourable character. 

The reduction of 2s, 9d. per ton in the net average selling price 
of finished iron, as shown by the accountant’s return, just issued, 
in the Staffordshire iron and steel trades for May and June, as 
compared with March and April, has not occasioned any consider- 
able surprise, for the downward tendency of the market during 
this period is a matter of common knowledge; nevertheless, the 
fall is none the less suggestive. The new average selling price— 
£6 7s. 9d., as against £6 10s. 6d. for March and April—cannot be 
considered as a figure that affords much margin for profit, espe- 
cially considering the continued high price of fuel. But it is noted 
that Staffordshire is not alone in the experience of a falling market, 
inasmuch as the North of England returns over the same period 
show a reduction of 2s, per ton. The effect of the announcement 
of the Midland selling price was discounted, and the market has 
not been perceptibly weakened thereby. The return brings us to 
the end of June. The course of the market since then has con- 
tinued in a downward direction. Ironworkers’ wages will remain 
unaltered by the new declaration. The Staffordshire sliding scale 
is still in abeyance, and wages in this district are meanwhile guided 
mainly by the North of England scale, 

The continued quietude in the Glasgow, Middlesbrough, and 
Barrow markets does not tend to improve the position locally, but 
it is noted with satisfaction that the engineering, bridge-building, 
and shipbuilding industries of the North of England are, generally 
speaking, in a tolerably good condition, and "the declaration this 
week of a dividend of 8 per cent. by the Naval Construction and 
Armaments Company is considered hereabouts to be a favourable 
indication of the state of northern trade, 

In the manufactured iron trade specifications are coming in 
tolerably freely for bars, sheets, and hoops. Medium and common 
bars are chiefly called for, and the home rather than the foreign 
demand is the source of business towards which makers are now 
looking. Marked bars are quoted £8, merchant sorts about £7, 
whilst low quality common bars can be had at £5 15s., and rather 
better makes of the same description at £6 5s, 

Best cable bars continue in good request. Shoe bars are in fair 
call, and tolerably good contracts have been taken for tire sections. 
Rivet and chain bars are in steady sale, and a moderate deman i 
exists for channel, nut, and plating sorts. 

The plain sheet trade shows an improvement, a good number of 
the mills being more busily engaged than for a considerable time 

t. 
Prices are somewhat firmer than at the quarterly meetings. 
£6 17s. 6d. to £7 5s. is quoted for singles, £7 5s. to £7 10s. for 
doubles, and £8 to £8 5s. for lattens. Galvanised iron is also in 
rather better demand at £12 to £12 5s. for doubles. 

Angle and tee iron, in both large and small sizes, is in good 
demand for general constructive work. 

Hoops continue to be quoted £6 7s. 6d,, and tube strip £6 5s. 
At a recent meeting of the associated strip and tube manufac- 
turers, it was reported that demand was improving, and that the 
union between the two sections of the association was being well 
maintained. It was decided to continue prices without any 
alteration for the present. 

The steel trade is active. The constructive engineers and railway 
wagon building firms continue to be among the chief buyers. 
Tank and bridge plates are about £6 17s. 6d.; boiler plates, 
£7 7s. 6d. to £7 10s.; and angles, £6 5s, The Shropshire steel 
works continue well engaged, early delivery being still asked for. 
Steel rods are quoted £6 15s., and plating bars £6, 

Preparations are being made for the adoption of the new uniform 
scale of wages payment in the sheet iron mills a week hence, though 
I hear that while some manufacturers will welcome it as giving 
them some slight concession in their cost of production, others view 
with disfavour the levelling-up process, and the intervention of the 
Wages Board may be necessary to secure the carrying out of the 
recommendation of the committee who formulate the rate. 

It is in the crude iron that there is mainly noticeable an incli- 
nation to give out forward orders, Customers appear to be now 
abandoning the hope of seeing pig prices go much lower, and, 
accepting the declaration of sellers that the minimum must now 
be conside to be reached, they appear to have thought it 
advisable to order whilst pricesare in their favour. Makers, there- 
fore, have just lately been experiencing a better trade, and are 
hoping to see a continuance of the improvement. 

Socbeioes remain firm at 65s. for all-mine hot blast, 45s. for 
part mines, and about 37s. 6d. for cinder sorts. Northampton 
makers are asking 44s. 6d. or a little more, and Derbyshires 46s., 
while Lincolns are quoted about 1s. more than the last figure. 

In the coal trade a fair demand is still experienced for manu- 
facturing sorts, and quotations are unaltered at about &s, to 9s. for 
second qualities of forge coal and from 9s, to 9s, 6d. for best. 
Slack is quoted nominally 6s. and 6s. 6d. per ton. Cokes are in 
quiet demand at slightly easier prices. Derbyshire furnace cokes 
are quoted 15s, to 16s, delivered, and Durbam sorts 25s, to 26s, 

A very satisfactory report of the condition of the important 
Sandwell Park Colliery, West Bromwich, was given at the annua! 
meeting of the company on Tuesday. The company has been 
established twenty-two years, and during that period there have 
been some periods of anxiety for the board, and small periods, as 
will be seen when it is stated that the £10 shares have fluctuated 
on the market from £9 to £18. All cause for anxiety seems now, 
however, to have disappeared, for the past year’s working shows a 
profit of £30,000, which, with £7 brought from last year, 
allows of a 10 per cent. dividend and a 5s, bonus, together with the 
placing aside of £10,000 asa nucleus cf a reserve fund, and the 
carrying forward of £3000. This is as good a report as a twelve- 
month ago, when a 10 per cent. dividend was also declared, and a 
10s. bonus, but nothing was placed to reserve. It was stated on 
Tuesday that at the present time the colliery stands in a better 
position than it has ever done. There are two large pits fully 
equipped and at work, and they have all been paid for. Asa 
proof of the way in which the business of the company had been 
looked after, it was stated that last year the bad debts did not 
amount to £2, All that is now wanted is an increased demand and 
the upholding of prices. Competition with other firms in the co: | 
trade is still severe, and in one contract, selected for mention in the 
first year, the difference in price was as much as 3s. per ton. 

An excellent account of the past year is also rendered by the 
Granville Colliery, North Staffordshire. The 19th annual report 
shows that the operations of the year have again been excep: 
tionally favourable, and have resulted in a profit of £18,000. Out 
of this sum a 10 per cent. dividend is recommended, and a bonus 
of £1 per share, the handsome sum of £10,040 is placed toa reserve 
fund which is this year commenced, aad £1400 is carried forward. 
Unusual difficulties have been met with in working the coal, but 
notwithstanding this drawback, the handsome profit mentioned 
has been made. 

The directors of the Pelsall Coal and Iron Company, Walsall, have 
this week issued a circular stating that a committee of shareholders 
appointed at the late annual meeting have endorsed the conclusion 
at which the directors have reluctantly arrived, that in the present 
condition of the iron trade the ironworks cannot without consider- 
able alterations be carried on to a profit, and that, on the whole, it 
is advisable to abandon them, and to reconstruct the company as 
a colliery company only. The directors therefore recommend that 
the company should be wound up as regards its ironworks appoint- 
ments, and confine itself to the business of coal getting. 

The company was established during the inflated iron trade 

ears of 1875-6, to take over the works and collieries of Messrs. 
* ead and Son, at Pelsall. The capital was fixed at £200,000, 
nearly the whole of which was cchenrtoes. Dividends have only 
been distributed on two or three occasions, no dividend having 
been paid for seven years. Year after year the company has 
sustained heavy losses in iron making, last year’s losses, amounting 
to £4000, having been increased. About six months ago the 
company was recenstructed, the £20 shares being written down to 





Ava. 7, 1891. 


THE ENGINEER. 


119 








£7, menating a loss to the original shareholders of about 
£130,000, 


, 

In spite of this reduction, however, the market price of the 
shares fell on the publication of the report to £1 15s, per share. 
The shares have since slightly recovered, and the decision of the 
directors to close the ironworks is calculated to increase confidence 
in the company. 

At the annual meeting of Brown, Marshalls, and Co., railway 
carriage and wagon builders, Birmingham, on Tuesday, the report 
referred to in last issue, showing a dividend of 10 per cent. and a 
bonus of 10 per cent., was passed. The chairman, Sir James 
Allport, congratulated the shareholders on the present condition 
of the company, and hoped that the prosperity of the last year 
might be continued. The works were going on satisfactorily, and 
the order book was fairly full. In reply to a question why the 
shares of the company did not occupy a better position at date, 
Sir James said that it should be borne in mind that it required a 
long time to restore confidence in the position of a company which 
had been in very low water for a number of years; but he believed 
that in a short time greater confidence would be shown in the 
prosperity of the business, and the shares of the concern would be 
on a better fovting. 

The directors of Ralph Heaton and Sons, The Mint, Birmingham, 
have declared an interim dividend at the rate of 6 per cent. per 
annum for the half year ending Midsummer, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.— Business, which last week was showing some 
activity, has again become quiet, and there has been very little 
buying of any weight going on. The a7 last week was 
chiefly for foundry qualities of Lincolnshire and Derbyshire pig iron, 
which are now considerably the cheapest brands offering in this 
market, and makers in some instances have now sold as much as 
they care to at current rates, but they find business impracticable 
where they ask higher prices. The chief buyers were merchants 
evidently anxious to cover sales made at low figures, but here and 
there consumers were also buying more freely. The requirements 
of buyers would now seem, however, to be covered, at any rate for 
the present ; and probably there will be another spell of quietude, 
with prices about stationary at something like current rates, as 
there is by no means any margin over the cost of production upon 
which makers can give way; in fact, it is only in exceptional cases 
that they are not making at an actual loss, So far as the iron 
using industries are concerned the position remains much the same 
as reported of late. Most branches of engineering throughout 
this district continue fairly well employed upon work in hand, but 
the outlook is still unsatisfactory; and it is only in exceptional 
cases that new work is coming forward in sufficient quantities to 
keep works fully going, whilst there is a continued steadily lessen- 
ing firmness in prices, 

The Manchester Iron Exchange on Tuesday was not more than 
moderately attended, and a slow inquiry was reported all through. 
For Lancashire pig iron, makers are still quoting nominally on the 
basis of 45s. to 47s., less 24, delivered equal to Manchester, but at 
these figures they are doing practically nothing in this market. In 
district brands both Linneteshiiee and Derbyshire makers have been 
selling pretty freely in foundry iron on the basis of about 44s, 6d. 
for Lincolnshire to 47s. 6d. for Derbyshire, less 24, delivered equal 
to Manchester, and there is a disposition to hold out for 6d., and 
in some cases ls, per ton, above these figures, but there is practi- 
cally no business being done at anything materially above last 
week's prices. Forge qualities continue only in limited request at 
late rates, averaging 43s., less 24, for both Lincolnshire and Derby- 
shire delivered ejual to Manchester, but in Lincolnshire moderate 
qualities have been sold at about 43s. 6d. delivered Warrington. 
In outside brands there is a good deal of underselling, but current 
market quotations are about the same as last week, except that 
the margin between Glengarnock and Eglinton is gradually again 
widening. For good-named foundry brands of Middlesbrough the 
average quotations are about 48s. 10d. to 49s, 4d., with .e 
quoted at 55s, 9d. to 56s., and Glengarnock 57s, to 57s. 3d. net 
cash, delivered equal to Manchester. 

The steel trade remains quiet all through, with prices weak. 
Good foundry hematites are readily obtainable at about 58s., less 
24, and steel billets at £4 15s. net cash, delivered equal to 
Manchester. For steel boiler plates the principal makers do not 
quote under £7 7s. 6d. to £7 10s. delivered to consumers in the 
neighbourhood of Manchester, but they have been undersold, and 
where business is put through it has to be at something below the 
above quotations. 

In the manufactured iron trade only a slow demand is reported 
generally, but as most of the makers are fairly well supplied with 
work for the present, they are not anxious to sell at the un- 
remunerative rates. The better qualities of Lancashire bars are 
firm at £5 17s. 6d., and North Staffordshire qualities at £6 per 
ton ; good qualities of sheets are quoted at £7 & to £7 7s, 61, for 
singles, with 10s. extra for doubles, and hoops average £6 5s. 
delivered in the Manchester district, with random lengths quoted at 
£6 5s., and special cut lengths at £6 10s. per ton delivered 
Liverpool, 

In the metal market a fair amount of inquiry is reported, and 
prices are firm at late rates. 

The monthly report just issued of the Steam Engine Makers’ 
Society is again of a satisfactory character, both as regards the 
returns of unemployed members on the books and the reports from 
the various districts with regard to the condition of trade. The 
number of out-of-work members on actual donation benefit is now 
under 1 per cent., whilst the returns as to sick benefit have now 
got back to their normal condition, showing not more about 2 per 
cent, of the members in receipt of this benefit, so that the extra 
claims upon the society’s funds in connection with the influenza 
epidemic have now altogether passed away. As to the state of 
trade, although a slackness is reported in one or two shipbuilding 
districts, the inland centres seem to be generally satisfactory. 
Stationary engine work continues fairly brisk, tool makers are also 


slides; but it is square in shape, and allows 12ft. between the 
poe on either side—this special construction being designed 
or allowing ample working space in dealing with large sized copper 

plates, ¢ firm have also introduced several improvements in 
their special hammers for forging the steel tips of shuttles, In 
these hammers a more rigid construction of frame has been adopted 
and the adjustable slides are made of steel, whilst there is also a 
steel tup and steel block for holding the lower die. The valve 
od has also been considerably simplified and improved. These 

mmers, which are arranged to give 300 to 400 strokes per minute, 
are, I understand, being adopted by nearly all shuttle manu- 
facturers, 

Although the demand generally for all descriptions of fuel con- 
tinues but slow, prices are still well maintained, and the month has 
opened without any quotable reduction upon late rates. The 
better qualities of round coal show no giving way whatever, collier 
proprietors preferring to put all their surplus output into stoc 
rather than attempt to force sales at anything under list rates, and 
at the pit mouth best house fire coals are still quoted at 12s. to 
12s, 6d. ; second qualities, 10s, 6d. tolls, ; and common house fire 
coals at 9s. to 9s, 6d. per ton. In lower descriptions of fuel, how- 
ever, for iron-making, steam, and general manufacturing purposes, 
the market is not so firm, and although list rates are unchanged, 
the actual selling prices are somewhat irregular, Common round 
coals for steam and forge purposes are becoming rather more plen- 
tiful in the market owing to lessening activity in some of the 
principal coal-using industries, and, although for inland sales 
colliery proprietors are adhering pretty closely to late rates, they 
are allowing surplus supplies to go away for shipment at very 
low figures. At the pit mouth steam and forge coals still average 
about 7s. 9d, to 8s, 3d. per ton, but for shipment there is no diffi- 
culty in buying ordinary descriptions of steam coal at 9s. to 9s. 6d. 
per ton, and where sellers hold out for any higher figures than 
these they are practically out of the market. Engine classes of 
fuel continue difficult to dispose of, and the commoner sorts are 
generally a drug. There is no really official reduction of list rates, 
but these, so far as actual business is concerned, are practically 
abandoned, and concessions are freely made to effect sales or keep 
business together. At the pit mouth good qualities of burgy do 
not average more than 6s. 9d. to 7s, 3d.; the best qualities of slack 
are not fetching more than 6s, to 6s. 6d.; whilst common sorts can 
be bought from as low as 3s, to 4s. per ton. 

Barrow.—Business in the hematite pig iron trade is very quiet, 
and the tendency of the market is decidedly in a downward 
direction. Orders for pig iron are very few in number, and there 
is almost as quiet an inquiry for prompt as for forward deliveries. 
Makers are not well sold forward, but they are maintaining their 
rate of output, and have forty-one furnaces in blast, while thirty- 
six are standing idle. Prices are easier at 48s, 9d. for warrant iron 
net cash, while makers are asking 50s. for parcels of mixed numbers 
of Bessemer iron net f.o.b., but few transactions are noted. 

Stocks of hematite warrants have been increased by 1915 tons 
during the past week, and now represent 140,419 tons. It is 
evident, with stocks ‘increasing in this way, that makers will of 
necessity have to reduce the ae of their works by reducing the 
number of furnaces in blast. It is felt if they do not do so that 
they will be giving an additional power into the hands of specu- 
lators who use warrant iron, and who as holders move the market 
at their own caprice and will, to the detriment of the trade 
generally. There certainly should be a disposition to reduce the 
make of pig iron when the consumption is much less than the out- 
put, when stocks are increasing week by week to the tune of 2000 
tons, and when bears find it a wise policy on their part to run down 
the value of warrant iron. 





Steel makers are not doing much new busi B 
qualities of steel are in quiet demand, and no new orders of 
moment have been placed lately. Prices are quiet and unsteady 


at about £4 5s, per ton for heavy sections, There is next to no 
business in light or colliery sections of rails, In steel shipbuilding 
material a very quiet tone exists, and the business offering is ve' 

quiet, except so far as the actual local demand is concerned, 
and this demand has at present to be satisfied with supplies from 
elsewhere, as makers in the locality are not in a position, through 
important structural alterations and extensions, to entertain much 
new business at present. In the shipbuilding trade there is a fair 


prospect of good orders, and in the meantime builders are well 
7 oyed. 
he Naval Construction and Armaments Company has booked 


an order from the London County Council for the construction of 
a steamer similar to several at present on the Thames used for the 
purpose of conveying sludge out to sea and there depositing it. 

At the annual meeting of the Naval Construction and Arma- 
ments Company this week in London, Admiral Boys, the chairman 
spoke hopefully of the future of the company, and said they had 
the prospect of very satisfactory new orders, This is especially 
satisfactory at a time when there is but a small amount of new 
tonnage offering. 

Iron ore is quiet at 9s, 6d. per ton net at mines, and there is no 
prospect of improved trade. 

Coal and coke are quiet at low rates, and there is no prospect of 
better prices or of a fuller trade. 

The shipments of pig iron and steel from West Coast ports for 
the past week amount to 16,920 tons, compared with 21,332 tons 
exported in the corresponding week of last year—a decrease of 
4412 tons. Up to date the » Pace have reached 581,316 tons, 
against 635,452 tons last year—a decrease of 54,136 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Bank holiday bas never been more generally observed than this 
season, in spite of the unfavourable weather. In some quarters 
there has been a tendency to extend the “play” days throughout 
the week. Some of our houses could almost have done witn ‘‘ the 
break” in business. Trade keeps dull. Orders come in very 
slowly, and those which do reach us are exceedingly small. Nor is 





eyo kept fully employed, and although as regards | tive 
uilding some firms are not very full of work, the leading establish- 
ments as a rule are still kept busy. 

Messrs. B, and S. Massey, of Openshaw, near Manchester, have 
just completed for Germany a number of steel tilting hammers 
of special design, which I may briefly notice. These hammers 
range from 3cwt. up to 40cwt. The tups are guided on loose 
adjustable slides, and they are mounted on —, massive 
bases, which answer the purpose of both anvil block and base-plate. 
A special feature, however, is that all the hammers, except the 
largest, are overhanging, which is quite a departure from the 
arch form that is still generally adopted at Sheffield and other 
English steelmaking centres. The advantage of the overhanging 
hammer is that greater freedom for operation is obtained, as the 
hammer is accessible from three sides instead of two, but this is a 
form of hammer which, notwithstanding its obvious advan- 
tages, has apparently so far not been favourably considered by 
English prt makers, The largest hammers have, however, been 
made in the usual arch form. The firm have also in hand several 
other hammers of special design. Amongst these is 1 60 cwt. hammer 
for Russia, with a frame of semi-arch form, constructed of wrought 
iron, a special feature of this hammer being that the usual slides 
are dispensed with altogether, the cylinder being securely 
bolted to each of the standards and the rod going up Sovueh the 
cover by ~~ top. a ne have previous ooo oa 
upon this design, which, although not possessing the rigidity 
which is poo. by the addition of slides, have notwithstanding 
answered very well; but this is the largest hammer of this 
special construction which the firm have yet made, Another 
hammer in hand is one specially designed for coppersmiths’ 
work, and which is going out to Sweden. This mer is 
also constructed of wrought iron, and dispenses with the usual 








this inaction confined to the iron and allied industries, which 
have had such a complete collapse this year. Travellers 
who have returned from their journeys in the lighter staple 
trades have a similar story to tell, They found it very 
difficult to book anything of consequence, and the representatives 
now on the road are similarly discouraged. Very little is doing in 
the spring-knife trade, and at several establishments the hands 
are making for stock. Table cutlery, in the best qualities, 
continues to be in fair demand; the inferior and secondary grades 
are as little called for as ever, the German competitions and the 
McKinley tariff equally affecting the trade. Many of our cutlery 
harids, accustomed to make for the United States and other 
markets where the cheaper classes of goods are required, are out 
of work, and as they have difficulty in adapting themselves to the 
superior qualities, will soon be in straits. While the leading silver 
and electro-plating establishments are fully employed, the anima- 
tion dees not extend to the smaller firms, who are complaining of 
the country trade. The order-books of their travellers show very 
light orders, although the drift of the silver and plating business 
gets more and more towards Sheffield. 

Pig iron is still drooping in price. Bessemer is now quoted at 
56s, Fd ton, common forge 40s., both delivered at Sheffield. From 
the European markets there isa good demand for steel ; the American 
requirements are somewhat attenuated, while the houses who have 
a large South American connection are feeling the troubles there 
acutely. In Argentina and Chili a good business was done for 
years, but both countries are now practically closed by financial 
embarrassments and revolutions, The orders which were placed 
have been suspended, and although these South American 
republics have wonderful recuperative powers, the Argentine 
Republic, as well as Chili, cannot be in a satisfactory con- 
dition for business for a very long time. It is gratifying 





to find the railway material departments fully engaged on 
orders for home, continental, and colonial markets, for the 
shutting up of the Argentine Republic is a very serious 
factor in the situation. Our railway wagon and carriage builders 
are full of work, and this causes production in the axle and tire 
shops to be maintained. Very few steel rails are now made in this 
district, and the production is yearly growing less. Rails for 
delivery at Doncaster or Retford, or any of the Midland stations, 
can, of course, be conveniently manufactured at Penistone, 
Rotherham, and Deepcar; but these are not very largel 
ordered, The boiler makers and engineers have been paso d 
ingly well employed for some time, and there is no indica- 
tion of work being diminished. The very large flanged 
boiler-plates—9ft. 3in.—which I mentioned some time ago as 
a speciality of the Brightside Boiler Works, Sheffield, were last 
week experimented with on board the Egeria, a Hull fishing craft, 
which has been converted into a steam trawler. The vessel belongs 
to Mr. Holmes, shipowner, Hull, has twin screws and compound 
engines, The speed made was over nine miles an hour, and the 
Egeria, when going at full speed, turned a complete circle in 2 min. 
lsec, A series of five other plates of the same type are to be sup- 
plied by the Brightside makers. 

The joiners’ tool manufacturers are giving their men a good deal 
to do in skates. Last winter the severe weather had one good 
effect—it cleared the shelves of the skate makers, and has afforded 
work this summer for hands who would otherwise have had very 
little todo, There is a very fair colonial demand for tools, as weli 
as for the secondary classes of cutlery. 

The Admiralty tenders for scissors went in last Friday. The 
contract extends for three years, and the average annual require- 
ments comprise 10,200 burrett-headed raised rivet scissors ; 100 
7in. horse scissors ; 540 bent shank, box lamp ; and asmall number, 
unstated in the specification, of hair-cutting scissors. These orders 
are usually taken by seven of our leading houses. The scissors 
trade is the speciality in which German manufacturers have been 
most successful in occupying markets which were once exclusively 
supplied by Sheffield houses. The Americans have long enjoyed a 
great reputation for tailors’ shears. 

There is nothing new to report in the coal trade. The collier 
is making holiday very freely. Although the demand hasslackened 
and stocks are accumulating, prices do not fall as merchants 
ex The South Yorkshire Steam Coalowners’ Association 
have held a meeting at Barnsley. It is stated that demand 
having decreased and prices being weaker, the coalowners con- 
sidered the question of reducing wages. I very much doubt 
whether any effort will be made in this direction. The home 
coalowners have the greatest claim for relief, but the last time the 
rumour of a reduction was set afloat it was at once authoritatively 
contradicted. 

Mr. Robert Belfitt, managing director of Messrs. George Butler 
and Co., cutlery manufacturers, Trinity Works, was elected 
Master Cutler of Sheffield on Tuesday. Mr. Bellfitt will be duly 
installed on September 3rd, when he gives ‘‘ the banquet of the 
north ”—the Cutlers’ Feast. He is the head of one of the oldest 
houses in Sheffield. In a local directory dated 1774, I find that 
the Butlers are entered with -two other firms as ‘“‘ makers of 
knives,” The Butlers form a historic link between the past and 
present of our staple trade. Some fifty years ago the firm had 
occasion to protect their trade rights against a rival who sold 
goods under the name of “ Butler’s old-established.” They 
succeeded in the action. Their trade mark at that time was 
‘* Butler.” They now strike a key, and the word ‘‘Art” enclosed 
in the circle. The Master Cutler- Elect was apprenticed 
to Messrs. Longden and Co., Phoenix Foundry, where he re- 
mained until he joined the present house. For more than a 
century the firm have gone on producing some of the finest table 
and pocket cutlery, razors, and scissors made in Sheffield. While 
their great speciality is high-class goods, they have not been 
neglectful of the world’s market, manufacturing large quantities 
of the less costly and highly-finished, though equally serviceable 
articles, I have seen some remarkable examples of art work- 
manship sent out by this firm. Chief among these was the 
cabinet of cutlery presented by the Sheffield working men 
to the Archbishop Thompson of York, and a cabinet of 
cutlery and plate intended for Royal use each article crested 
with the Prince of Wales’ feathers and his Royal Highness’ 
Motto. The cabinet had seven drawers, which contained a com- 
plete table service for fifty persons, numbering altogether over 600 

ieces. Mr. Belfitt’s firm also made the gold casket presented to 

rince Albert Victor by the Mayor of Sheffield when the Industrial 
Exhibition was opened. The casket contained examples of cutlery 
illustrative of the staple productions of Sheffield, mounted in 
wrought assayed gold—18 carat. Messrs. Butler and Co. are the 
makers of the grouse or game knife, the ‘‘Cavendish ”—small-sized 
—table cutlery, and the “‘ Keen” razor. 

Since my last letter several well-known Sheffie d men have died, 
including Mr. Albert Alsop Jowitt, senior partner in the firm of 
Thomas Jowitt and Sons, steel, file, and tool manufacturers, Scotia 
Works, Attercliffe. Mr. Jowitt was Master Cutler in 1882. Mr. 
J. H. Sales, founder of the firm of Sales and Feather, timber 
merchants, and at one time largely e ed in the coal and wagon 
business. Mr. Sales has latterly resided in London. I have also to 
note the death of Mr. J. 8. Robinson, secretary of Messrs, Charles 
Cammell and Co., Clyde Steel and Ironworks, Sheffield. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE generally in this district continues bad, and the almost 
universal opinion is that it will be worse before it begins to be 
better. The prospects certainly are very discouraging, and the 
tendency of prices is downwards, though this is a period of the 
year when the demand should brighten up, and the value of iron 
and steel advance, for the autumn trade should be setting in. 
The inquiry so far has been quite disappointing, and the 
state of busi with ti s abroad is such that they 
are not likely to require as much as is usual during this 
season. It is the continental demands that create the briskness in 
the autumn as far as pig iron is concerned, and these have seldom 
promised to be smaller. That No. 3 Cleveland G.M.B. is not 
cheaper than it is is due to the fact that it is very scarce in 
makers’ hands, so much having been sent into the public stores, 
and now that this quality is being produced in smaller proportions 
than usual, the supply in the makers’ hands is not such as to enable 
them to satisfy all the requirements of customers, and several 
firms are not keeping abreast of their contracts. Of course 
founders who are not particular as to the brand they use, 
but are willing to have any G.M.B. iron, can relieve their 
difficulty by buying Middlesbrough warrants, and this is being 
done, but some founders prefer a certain brand, and will have that 
and no other ; such have to pay a higher price than is taken for 
warrant iron. Thus 41s, 6d. per ton f.o.b, has this week been paid 
for Clarence No. 3, but it was for delivery at once, the vessel being 
in the river waiting for it, and it could not be got out of the 
warrant stores, for no Clarence iron is allowed to be lodged with 
Messrs, Connal’s or any other public stores, that being the con- 
dition on which it is sold. Thus the merchant who had 
sold Clarence iron had to go direct to the makers for it, and 
had to pay their full price. Most producers will sell No. 3 
G.M.B. for f.o.b. delivery this month at 40s. 6d., and in some cases 
small odd lots can be bought at 40s. 3d.; but Middlesbrough war- 
rants have been sold at 40s. cash, their price being lower because 
so much has been sent into Connal’s stores lately, and is still being 
lodged there. So large an increase in stock could not but weaken 
prices. Last month no less than 13,949 tons were added to the 
stock in Connal’s stores, a larger increase than has been knowninany 
month for many years past, and still iron is rapidly going into store, 
though No. 3 is so scarce with most makers. Such an increase, 
coupled with the fact that the prospects for the remainder of the 
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year are so poor, make holders of warrants anxious to sell ; and there 
is no speculation at the present time, as there is every reason to 
believe that it will be best to wait. Middlesbrough warrants have 
fallen 6d. this week. Grey forge is in much better supply than 
demand, and though the price is already 3s. 6d. per ton a that 
of No. 3, though it should only be 1s. below, yet it is with 
difficulty that 37s. can be got, and even 36s, 9d. is taken, 
. With 6d. less for mottled pigs, and 1s. less for white. Local 
hematite is weaker in price in common with hematite gener- 
ally, this being brought about chiefly by the labour difficulties 
at the Clyde shipyards, which cause a smaller consumption in 
steel plates, and necessarily less hematite pig is required. For 
mixed numbers oe ton will be taken, a figure which can barely 
cover the cost of production, though even less is taken for warrants. 
Scotland, too, is taking a good deal less Cleveland iron; and the 
local holidays on Teeside the week after next, on account of 
Stockton races, will be attended by the closing of nearly all the 
manufactured ironworks and foundries, so that more iron will be 
thrown upon the hands of the makers next week; also Redcar 
races will lead to some interruption of work on Teesside. 

The July exports of iron and steel from Middlesbrough were 
better than those of June, 1891, and July, 1890, as will seen 
from the following :— 


ig Iron. Manufactured Iron. Steel. Total. 
‘ons. Tons. Tons. Tons. 
Total July, 1891.. 70,521 .. 18,829 .. 24,277 .. 113,627 
Total June,1891.. 78,043 . 19,389 .. 14,033 .. 111,466 
Total July, 1890.. 65,517 .. 24,540 .. 18,887 .. 108 


The increase in the steel shipments was due to considerably 
larger quantities of railway material going to India—which had 
11,830 tons—Egypt, the Cape of Good oon and Denmark. But 
the shipments of pig iron, though better than they promised to be 
during the first three weeks of the month, were yet disappointing, 
seeing that they are nearly 4000 tons less than the average of July 
in the _ twelve years. Germany, Holland, Belgium, and 
France all had much less than usual, and to Scotland nearly 10,000 
tons less was sent than in the previous month. The stoppage of 
the tin-plate works in Wales has caused the entire suspension of 
the shipments of steel from the North of England tc Swansea. 

e dispute with the enginemen, firemen, &c., employed at 
certain of the blast furnaces is likely to lead to further difficulties, 
as the men refuse to agree to the 64 per cent. reduction which has 
been agreed to by the whole of the blast furnacemen and also by 
the enginemen, Xc., at all the other works, as well as the engine- 
men at the works in question who are not connected with the 
society of which Mr. Whitburn is the secretary. The masters have 
therefore given the men fourteen days’ notice, which will terminate 
at the end of next week. Mr. Whitburn threatens that he will do 
his best to paralyse the trade of the North of England, and that 
his society “‘ will fight it out in the bitterest possible spirit.” The 
society only includes a proportion of the enginemen, &c., employed 
at the blast , and the masters do not see their way to 
officially recognise this new organisation when the bulk of the 
classes of men for whose protection it has been established hold 
aloof. -The secretary of the new society is somewhat prone to 
e erate the power of his association, as he says that ‘ with one 
day's stoppage they could inflict damage to the extent of a million 
on the ironmasters of the district.” 

The finished iron and steel trades are as slack as ever, and the 
competition is so t that some of the manufacturers have 
departed from the prices which they have held so firmly for so long 
atime. For common iron bars £5 10s. is quoted; best bars, £6 ; 
best best bars, £7; iron ship-plates, £5 10s.; steel ship-plates, 
£5 17s. 6d.; iron boiler-plates, £6 10s.; steel boiler-plates, £7; 
iron ship angles, £5 5s.; steel angles, £5 12s. 6d. per ton, all 
less 25 per cent. discount for cash on 10th of month following 
delivery and f.o.t. Iron ship-plates have been sold at £5 8s. 9d., 
less 2 per cent., but some of the steel plate makers hold 
out for more than the above-named quotation, some 
asking £6, and others £6 2s. 6d., less 2} per cent. 
Paddled bars are £3 5s. net at works. Heavy steel rails are 
£4 5s. net at works, and sleepers £5 5s. net. The directors of the 
Consett Iron Company, in their report for the year ending June 
30th, state that the profit for the year was £275,688 18s. 3d. This 
falls short of the profit for the preceding year by £90,720; but 
when the decline in the selling prices of coke, pig iron, steel and 
iron plates, &c., is taken into account, this is not surprising. The 
money distributed among the shareholders in the past year was 
£239,183, against £231,430 in the previous year. £30,074 is to 
be devoted to improving the Langley Park and Garesfield 
Collieries, and relining and reversing Nos. 3, 4 and 5 blast 
furnaces. The company is laying down a steel angle mill, and 
have got over the worst part of the work. 

Messrs. Jno, Abbot and Co., of the Park Ironworks, Gateshead, 
will pay a dividend for the past twelve months of 9 per cent. 

The Yorkshire Agricultural Society have resolved to hold their 
—_ — show at Middlesbrough. It is this week being held at 

radford. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue Glasgow pig iron market was closed from Friday till Tues- 
day in consequence of the Bank Holiday. It has been usual on 
such occasions on the re-opening of the market for a good business 
to be done. But this week there has been very little inquiry for 
warrants for cash, and practically no forward business has been 
done in Scotch iron. The demand for Cleveland warrants has also 
been quiet. Hematite pigs fell on Tuesday 9d. per ton, the decline 
being attributed to realisations at a time when there is rea!ly no 
demand for this class of iron. 

The prices of Scotch makers’ pig iron are as follow :—Coltness 
f.o.b, at Glasgow, No. 1, 60s.; No. 3, 55s, 6d.; Gartsherrie, No. 1, 
58s.; No. 8, 54s.; Langloan, No. 1, 60s.; No. 3, 55s. 6d.; 
Summerlee, No. 1, 58s.; No. 3, 54s.; Calder, No. 1, 58s. 6d.; 
No. 3, 54s, 6d.; Clyde, No. 1, 56s. 6d.; No. 3, 52s.; Carnbroe, 
No. 1, 49s.; No. 3, 48s. 6d.; Monkland, No. 1, 48s.; No. 
8, 47s. 6d.; Govan, No. 1, 47s, 6d.; No. 3, 47s. 3d.; Glengar- 
nock, at Ardrossan, No. 1, 59s.; No. 3, 50s. 6d.; Dalmellington, 
No. 1, 51s.; No. 3, 50s. 6d.; Eglinton, No. 1, 50s.; No. 3, 49s.; 
Shotts, at Leith, No. 1, 60s.; No. 3, 56s. 6d.; Carron, at Grange- 
mouth, No. 1, 62s.; No. 3, 55s. 

The week’s shipments of pig iron from Scotch ports amounted 
to 8159 tons, as compared with 11,851 in the corresponding week 
of last year. Italy took 1500 tons, Canada 985, Holland 425, 
United States 400, Germany 265, Spain and Portugal 225, India 
195, France 185, Belgium 185, Australia 85, Russia 25, other 
countries 615, the coastwise shipments being 3069 tons, against 
3256 in the same week of 1890. 

There is no change in the amount of pig iron production, the 
furnaces in blast numbering 73, as compared with 80 at this date 
last year. 

The strike of ironworkers in the Clyde shipyards is impeding 
labour in many other branches. In severa] cases the shipbuilders 
have had to stop work altogether, and a general lock-out is likely 
to be resorted to unless the strikers soon change their present 
attitude. 

The steel trade is very seriously affected by the shipyard strike, 
several of the largest steel works have been engaged almost exclu- 
sively on mild steel for shipbuilding purposes, and as deliveries are 
not now required, great slackness prevails in these works. In one 
instance it is expected that the works will be closed altogether for 
some time, and in another case all orders will be worked off by the 
end of the present month, when a stoppage will be inevitable unless 
an improvement should take place in the interval. 

The manufacture of steel rails is also indirectly suffering from 
the strike in the shipyards. The material used by the nailmakers 
is the — ends of steel plates, and as the rolling of plates has been 
very much curtailed, the supply of the raw material for nailmaking 





has accordingly been reduced. The prices charged for it are 
necessarily increased, and this advance the makers can ill afford, 
more particularly as they had already been subjected to severe 
re on the part of Americans. It is one of the curious 
results uf the McKinley tariffs that these crop ends are admitted 
into the States at reduced rates under the name of scrap steel, and 
—_ quantities of them are being shipped from Glasgow. The 
nail trade itself is busy, the demand being good, except for 
Australia, 

The failure of the Victorian loan is making its effects felt in this 
quarter. The three millions of money asked for were to be largely 
employed in trade undertakings. But reports come from Victoria 
that contracts which were to be given out by the Government have 
been abandoned, and large numbers of workmen are being dis- 
charged. Supplies of iron and steel which were to be sent out from 
here to Melbourne will not be required at least for some time to 
come. : 

During the past week there were shipped from Glasgow, loco- 
motives to the value of £14,800, sewing machines £3679, machinery 
oo steel goods £10,932, and general iron manufactures 

U1 

The malleable iron trade continues fairly active. Makers report 
that orders have been coming in freely since the holidays, and in 
most cases they have plenty of work to keep them going full time. 
Prices of bars, sheets, &c., are unchanged. 

The coal trade, which slackened a little in the course of last 
week, again shows a little more activity. This is due to the 
chartering of steamers in somewhat larger numbers than usual for 
coal cargoes to Baltic and Mediterranean ports. The brisk export 
demand has rather steadied up prices. Main coal sells, f.o.b. at 
— at 7s. 9d. per ton, and other qualities at proportionate 
ra 


The miners are working well and putting out a large quantity of 
coal, the whole of which is practically being absorbed by the 
current demand. 

In the course of July twelve new vessels were launched from the 
Clyde mor with a total tonnage of 13,060, against fourteen 
vessels and 15,850 tons in July, 1890. For the seven months the 
vessels launched number 182, with an aggregate of 187,340 tons, 
compared with 152 vessels and 192,444 tons in the corresponding 
period of last year. The new contracts booked during the month 
are about 3000 tons less than the tonnage last. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AT a meeting of the Monmouthshire and South Wales Coal- 
owners’ Association, held on Saturday last at Cardiff, Sir W. T. 
Lewis in the chair, the result of the last audit of the coalowners’ 
book was made known, and this was in the gratifying form to the 
colliers ‘‘ that the wages payable to the workmen of the associated 
collieries remain as heretofore.” 

This was anticipated by the leading coalowners, and is due to 
contracts at higher than existing figures not having runout. But, 
judging from the prevailing prices, this state of things cannot now 
last, and at the end of three months in all probability a reduction 
of 5 per cent. will be inevitable. On Saturday last at the Exchange, 
Cardiff, the ruling prices of the previous few days were not main- 
tained, and this week, consequent upon the monthly holiday, there 
has been a good deal of quietness, both in house and steam coal. 
The only hopeful sign was a rigidity in price for forward deliveries. 
This week best steam coal is selling from 14s., and good seconds 
from 12s, 6d. In house coal the best Rhondda is quoted at 12s. 6d. 
= "ar and small at 8s. 3d. Second-class coal is going slowly at 

s. 6d. 

Lower prices prevail in most of the industries. Thus, patent fuel 
is quiet at 12s. 6d., and best brands are only quoted at 13s. For 
coke the inquiry is very indifferent, and at Cardiff furnace is selling 
at 18s., and the best foundry at 19s. 6d. 

In steel there is a little better prospect. Ironmasters are inclined 
to think that they have reached the lowest point at length, and 
that now signs of a turn are becoming stronger. This week pig 
iron certainly took a firmer tone, and there are indications of 
hovefulness about the steel bar and the steel rail trade. Tin-plate 
makers and owners of steel works have been buoyed up this week 
by the receipt of intelligence from a Welshman in the United 
States, thoroughly conversant with the efforts now being made to 
start tin-plate works there; and this intelligence is accepted as 
proof that Welsh tin-plate makers have nothing to fear—or, at all 
events, not for years. 

At Swansea this week on ‘Change the impression was deepened 
that the difficulty in front is so to harmonise the cost sheet with 
the new tariff as to meet requirements. If that can be done—and 
the chief obstacle is the labour question—the flow of business will 
be great again as soon as the stock accumulations in America have 
disappeared. This week being a holiday one, is not a fair criterion 
of the state of things. Buyers are pressing more determinedly for 
lower prices. This has led to cautious policy in bookings, as 
makers are by no means inclined to enter quantities at low figures 
with an undetermined situation in front of them. 

It is reported that a little present business has been done in 
Bessemer cokes at 12s, 9d. to 13s. 3d., and Siemens from 13s. 6d. 
to 13s. 9d. at ports of dispatch. This would make respectively 
6d. to 1s. more in Liverpool quotations. 

For ternes the demand is quiet, and it is announced from 
America that the prices quoted there are rather prohibitive of 
business. 

I expect next week to be enabled to give a clearer idea of the 
prospects in front. At the steel works there is a better tone, and 
the make of bar seems likely to improve. Many of the leading 
ironmasters are increasing their imports of Spanish ore. This week 
the plant of the Forest Ironworks, Cinderford, is to be scattered 
by auction. A valuable colliery and coke works at Ynysawdre, 
near Bridgend, are also to be brought to the hammer. A dispute 
prevails at the Old Lodge Tin-plate Works. The labour difficulties 
at Llanelly Copper Works also continue, and there is a strike at 
the Liverpool Wharf, Swansea. 

Newport coal shipments last week showed favourably. The 
directors of the South Wales Colliery Company have announced 
an interim dividend at the rate of 10 per cent. 

The difficulty at the Ferndale Collieries is staved off for a little 
time, it being announced that the men will continue working for a 
fortnight again. 

It was stated in Bristol this week, but I have not been able to 
get confirmation, that the transfer of the broad gauge to the 
narrow down to Exeter is to be effected. 

During the week all the railways in the district have been 
Goma, and an enormous number of excursionists taken with 
little delay, and happily, no accident. 

A correspondent inquires how it is that the Midland, which 
possesses so many fine stations, retains its antique structure at 
GI ter. At Cheltenham impro ts are being carried out. 
The system, with its first and third-class carriages only, appears 
from personal observation over a large extent to be admirably 
worked. 

A Cardiff steamer bound for Venice, and coal laden, had to put 
back this week with three seamen dead from, it is conjectured, fire 
from an upset paraffin lamp. 

At Newport this week there was a considerable demonstration 
on the occasion of the ‘‘ unfurling” of new banners by the trade 
unionists connected with the Seamen’s, Dockers’, and General 
Labourers’ Union. 

On Monday there was a great demonstration by the Rhondda 
colliers at Porth, when they were addressed by Sir Charles Dilke 
on the Labour Question. At the outset the elements were 
decidedly against the meeting, and speakers and listeners were so 
y evar | as to be obliged to adjourn to a chapel. The key-note 
of Sir Charles’s speech was that the masters should recognise a 








union of men as much as the men recognised a union of masters, 
He warmly commended, also, the principle of conciliation. Mr, 
W. Abrahaman, M.P., also spoke at length in advocacy of mining 
restrictions by Act of Parliament. The Mines’ Acts had brought 
about great improvements, and to them he thought we were 
indebted for a saving of life to the extent of 100 per cent, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


BusinEss in the iron industry of this country has again been 
moving in the same narrow limits mentioned so often before. There 
is still the same want of general animation, the same absence of 
speculation, and consequently, too, the same hand-to-mouth nature 
of the business actually carried out. 

Silesian pig-iron business is very quiet ; both the Friedenshiitte 
and the Tarnowitzhiitte are going to blow out a blast furnace each, 
The activity of the rolling mills, on the other hand, is a very lively 
one, so that in some instances an advance in prices has even been 
ventured. Sheets, for instance, have been raised M. 5 p.t. by the 
syndicate. Another symptom of some importance is a movement 
on the scrap iron market. For many months this usually flourishing 
branch of business had apparently ceased to exist altogether, all 
offers, even at the very lowest prices, remaining entirely unnoticed 
by the works. Some days ago a Breslau scrap iron merchant was 
invited by one of the most important firms to send in offers, and 
this has given rise to hopes that a long-neglected branch of business 
will again revive. 

In Austria-Hungary the iron trade has remained lively, the general 
state of the market showing a firm tendency. For pig iron a brisk 
demand is coming forward ; the same holds for finished iron, bars, 
hoops, and angles, meeting with fair and regular request. The 
plate and sheet business is moving on satisfactorily as before. The 
condition of the steel trade may be termed a good one ; machine 
and wagon factories report themselves pretty well supplied with 
orders. There is still no improvement of any kind perceptible on 
the French iron market, prices remaining dull, and, in some cases 
even tending downwards. With regard to the marine and engineer 
ing department, the position remains much as reported of late 
work in hand keeping the establishments well employed. The steel 
trade particularly is briskly employed. Scrap iron and old rails 
have considerably decreased in price lately. 

The Belgian iron trade is as slack as ever. Statistics lately 
published show that in June the export of iron and iron manufac- 
tured goods again decreased, plates only forming an exception. 

On the Rhenish-Westphalian iron market pig iron is dull, 
whereas manufactured iron still appears in satisfactory request. 
The condition of the iron ore trade remains much the same as last 
reported. Prices are:—For spathose iron ore, M. 8 to M. 8°50 p.t.; 
roasted ditto, M. 11 to M. 12°30 p.t.; inferior qualities, M. 9-20 to 
M. 9°50, all per ton net at mines. Nassau red iron ore, 50 - 
contents, is quoted M. 8°70 to M. 9°20 e free Dillenburg. For 
Luxemburg-Lorraine minette, M. 3°20, M. 2°60, and M. 2°40 p.t. is 
given. Regarding the different sorts of pig iron, spiegeleisen 
has been rather briskly called for during the week at un- 
changed quotations. Rhenish - Westphalian forge pig, No. 1, 
is quoted M. 53; No. 2, 49°50; and No. 3, M. 45 to 
M. 47 p.t. at works. Siegerland forge pig, M. 51 to M, 52 p.t.; 
foundry, No. 1, M. 71; No.3, M. 60 p.t.; basic, M. 50; Bessemer, 
M. 57 to M. 63 p.t. On the malleable iron market there is likewise 
little change to notice, either in price ordemand, For bars a com- 
paratively fair request is coming forward on home account, but 
there is now hardly any export business doing ; prices are depressed 
and scarcely paying. Girders, as well as hoops, show no alteration 
since last week. Plates are in very good call; the same may be 
reported of sheets; but here, again, prices are complained of as 
being depressed. German makers in this line had for some time 
been intending to join in a kind of convention, but now Swedish 
manufacturershaveanticipatedthem. Justly deeming that ‘‘/’union 
Sait la force,” a number of the first Swedish works have formed a 
syndicate, which will manage the sale of their sheets in Sweden, 
Norway, Denmark, and Finland. As has been reported before, 9000t. 
of steel rails are to be given out for Sweden on the llth inst. The 
following are the list prices perton at works—Good merchant bars, 
M. 135; angles, M. 140 to 146; girders, M. 110; hoops, M. 147°50; 
steel billets, M. 90 to 95; heavy plates, M. 180; tank ditto, M. 155 
to 160; steel plates, M. 165 to 170; tank ditto, M. 140; thin sheets, 
M. 140 to 155. Siegen thin sheets, M. 138 to 145. Iron wire rods, 
common quality, M. 130; drawn wire in iron or steel, M. 125 to 
130; fish-plates, M. 135 to 150; steel sleepers, M. 125 to 130; 
complete sets of wheels and axles, M. 300; axles, M. 220; steel 
tires, M. 220 to 235; light section rails, M. 110; Bessemer rails, 
M. 124 to 130. 

Ata late tendering for railway rolling stock for the Roumanian 
State Railways, held at Bukarest, twenty locomotives have been 
given to the Milan company ‘‘ Elvetica.”” Of 500 wagons, 300 were 
given to the firm Miani, Silvestri, and Co,, in Milan, 100 each to 
the Société des Ateliers de Malines and to the Prague Company, 

tinghoffer. 

Spanish iron and coal] trade during the first five months of the 
year shows Spain to have been no better off than other parts of 
the Continent. Import during that period increased by 101,216 t., 
while export decreased by 735,250 t., compared to the same period 
the year befvre. 

It has been repeatedly noticed, and also officially stated, that the 
output in the Prussian mines has not only not increased, but rather 
decreased since wages have been advanced and general conditions 
improved. This is more especially the case with regard to 
collieries. The number of miners in the fiscal coalmines which had 
been, during the first six months of 1890, 230,105, rose to 245,729 
during the same period of 1891 ; but the output, which was 133-06 t. 

r head of miners in the first half-year of 1890, only shows 
131°78 t. for the first half-year of 1891. 

The other day a long special goods train left Essen with two 32 cm, 
Krupp guns and appurtenances, also a corresponding quantity of 
ammunition, destined for China, and to go by sea via Antwerp. 
This formidable freight was carried by cars especially constructed 
for similar transport, and stated to have capacity of bearing seventy- 
five tons each. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 29th, 1891. 

THERE is little to be said of an interesting character in regard to 
the iron trade at this time. In all branches business is about as 
dull as we are ever accustomed to see it, but the outlook for the 
fall and winter is quite encouraging. Some large contracts are 
expected shortly, as much railroad work is under contemplation in 
all — of the country, which will call for —_ supplies of all 
kinds, All we need at this time is a general improvement in 
financial circles, which we think will come about before long. 
Conditions are brightening up a little, and, with the approach of 
the fall months, business generally will pick up. 

The lumber trade has pee begun to feel the effect of the 
slowly increasing demand for al kinds. of material. In Philadelphia 
many large building operations are in course of erection, which 
will require equipments and supplies of all kinds, 

The coal trade has been very quiet for some time past, with 
nothing of interest to report, but this week’s report shows a slight 
increase in demand. é 

The railmakers feel there will be plenty of work a little later in 
the season, and in this we feel they are correct. A large amount 
of structural material will also be wanted. 

The past week’s business in iron circles did not show any great 
improvement over the week previous, but it is hoped we will have 
better things to say by August lst. It is thought that business 
throughout the country will be better for the last half of this year 
than for the first half just turned. 
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NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 


Birmingham Rolling Mills and Metal Company, 
Limited. 


This company was registered on the 29th ult., 
with a capital of £50,000 in £10 shares, to carry 
on the business of manufacturers, casters, and 
rollers of metals of al! kinds, metallurgists, ingot 
brass makers, copper smiths, ironfounders, manu- 
facturers of metal sheets, umbrella furniture, 
tubes, rods, wire nails, screws, rivets, and bolts, 
and manufacturers of and dealers in arms, pro- 
jectiles, and ammunition of all kinds, The sub- 
scribers are:— 

chee, 


‘Bir- 
z; ming 118, ‘Moseley road, Birmingham .. .. 
Ww. E. Pinchbeck, 71 » Queen-street, E.C., mer- 

© . . . 
T. D. Powell, Coventry: -street, Birmingham 


R. H. Smith, 139, Cannon- street, EC, merchant 
W. R. Sutton, Trafalgar- -road, Moseley ee 4s 


The number of directors is not to be ee than 
two nor more than five, the first to be appointed 
at the first ordinary general meetin Gualifica- 
tion 100 shares. Kegistered office, Facey street, 
Vauxhall, Birmingham. 


* oe jun., Moseley, Birmingham .. . 
; Heath th, Wakegreen-road, Moseley, 


— ee 


Chain Gear Company, Limited. 

This oe was registered on the 28th ult., 
with a capital of £10,010, divided into 1000 
ordinary shares of £10 each and 10 founders’ 
shares of £1 each, to carry on the business of 
manufacturers of chains of ‘all descriptions, and 
also that of iron, brass, and other metal founders 
and fitters, machine and engineering toolmakers, 
mechanical engineers, &c, The subscribers La 


H. Satin, Albert-road, Levenshulme, engineer 1 
A. | 75, Sackville-street, Manchester, box- 


e 1 

W. H. Bramwell, 12, Victoria- road, “Longsight | ‘ 1 

W. H. Turner, 3, 'Slade- “grove, Lon igsight, mga 1 

7. — 10, Lythgoe-street, Moss-side, boo : 
ee) 

Mary A. ; Burge, 2, Windsor- -place, ‘Victoria Park 1 

Selina F, Guthrie, 3, Albert-road, Levenshulme 1 


The number of directors is not to be less than 
three, nor more than five, the first being the first 
two subscribers, the former being the managing 
director, with a remuneration of £300 per annum. 
Registered by C. Doubble, 14, Serjeant’s-inn, 
Temple, E.C, 


Consumers’ Explosives Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £75,000 in £1 shares, to enter 
into and carry into effect an agreement to be made 
with R. C. Briscoe, and to manufacture, buy, sell, 
deal in, store, and carry nitro-glycerine and other 
explosives, The subscribers are:— 

Shares 
F. J. Dawson, Kingslead-road, Carshalt law 
stationer .. 1 
Cc. phe 26, St. George's-place, Long: ‘lane, ' 
A. C. Savile, 87, "North ‘Audle -street, W., clerk... 1 
8. G. — 82, Duke- street, Bloo joomsbury, account- 





W. G. Blakemore, 24, Moorgate-street, E.C., ac- 
oo ° 1 

5. C. Lewis, 88, Vicarage road, “Tottenham, “lerk 1 

c ; 8. Pare, 2, Stoke- es, West — road, N., , 
cler ee 


The number of prnenars on to be ee than 
three, nor more than nine; the first to be 
nominated by the subscribers; qualification, 
£100 ; remuneration, £150 per annum each, with 
£100 ‘extra for the chairman. Registered by 
Saunders, Hawksford, Bennett, and Co., 65, Cole- 
man-street, E.C, 





Morecambe Electric Light and Power Company, 
Limited. 


This company was re red on the 27th ult., 
with a capital of £15, in £1 shares (of which 
fifty are founders’), to acquire, by an agreement 
dated 27th June, 1891, between T. R. Andrews 
and T. Preece, of the one part, and J. Jowett (for 
the ——7 of the other part, the rights and 
powers of '’. R. Andrews and T. Preece, the 
undertakers of the Morecambe Electric Light and 
Power Order, 1890, and to carry on the business 
of electricians, electrical and mechanical engi- 
neers, suppliers of electricity, &c. The sub- 
scribers are :— 


Sh: 
J. om, 18, The Crescent, Morecambe, book- 

EB 1 
os? jB. Hodgson, 10, 10, The Crescent, * Morecambe, 
jum 
C. a Mabbott, re Market- street, * Morecambe, 

jo ia iat oe 
H. F. Harman, Swan Arcade, Bradford, ac- 
countant .. 1 
G. R. Snowden, Loveliview, Moree: ambe, director 1 
W. C. Farrar, 9, Regent-road, Morecambe, con- 
fectioner .. 1 
W. Morgan, Scarborough, managing director of 
People’s Palace and Aquarium . 1 


istered without s 
ly, Lancaster. 
Crescent, Morecambe. 


ial articles. ‘Bolleltoe, 
egistered office, 18, The 


Preston, Dublin, and Belfast Steamship Company, 
Limited. 

This company was registered on the 28th ult., 
with a capital of £10,000 in £5 shares, to purchase, 
build, charter, or otherwise hire or acquire steam 
or other vessels, and to carry on the business of 
carriers by land and water of passengers, troops, 


mails, &c. The subscribers are:— 

Shares. 
A. Green, Sree -terrace, Penwortham, mill 
Mrs. A. oll Grasmere, Penwortham . 1 
E. A, Culshaw, 21, Strand-road, Preston, *ship-° 


owner. 

Mrs. EB. A. Culshaw, 21, “Strand: road, Preston 

P. Kilroe, 20, Walton- street, Preston, merchant 
Mrs. P. Kilroe, 20, Walton-street, Preston .. .. 
J. Graham, 85, Garst-street, Preston, grocer 


1 
wee without special articles. Solicitcrs, 
and R, Ascroft, Preston. 


1 
1 





THE PATENT JOURNAL. 
Condensed from ‘ The Illustrated Official Journal of 
Patents.” 

Application for Let Letters Patent. 


When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics, 

25th July, 1891. 

12,617. Device for Wassinc Cxrotues, J. Shaw, 

alifax. 


12, ee Srer-LapperRs and similar ARTICLES, J. Pring, 


*,* 


12,619, Ger. “ACTING CoorpERING MacHinE, J. Fowler, 
0) 
12,620, Rovine Frames, 8. Hulme and G. Buckley, 
Manchester. 
12,621. Cyanocen Compounps, R. W. and W. Forrest, 


12,622. ELecrric CLocks, N. Wells, Newport. 
12,623. Gurpinc Faprics during BLEACHING, &e., 
. Birch, Manchester. 
12, 624, Valve Reversing Mecuanism, M. Neuhaus, 
ve . 
—_ Liquip Merers, M. Neuhaus, Liverpool. 
12,626. Ser Squares, J. A. Storey, Manchester. 
12, 627. Se.r- a Device for Boot-Laces, W. 
Purnbull ll, 
12,628. Scannae for E.ectric Casies, J. J. Har- 
greaves and R. W. Nuttall, Bradford. 
12,629. Pecos of Weravina Sxutries, H. Smith, 
Bradford. 
12,630. AiR Prove ters, J. C. Wilson, Denton, near 
Manchester. 
12,631. Ruspper Tusino, F. Shaw, Manchester. 
12,682. CaRDING Enaines, B. A. Dobson and E. 


App ’ * 

12,633. ARTIFICIAL Stone, T. D. Harries, Aberystwith. 

12,634. RatLway Sicnauuina, A. D, Macdonald and J. 
Dodd, Liverpool. 

12,635, Sure bs for Bossins, &c., C. N. Wadia, Man- 
chester. 

12,636, PuLveriser, W. A. Green, Aberystwith, 

12/637. Fore-sicht Protector for Fire-aros, I. K. 
Rogers, Trowbridge. 

12,638. Brakes, R. Forsyth and T, Palmer, Tipton. 

12,639. Se.r-storrerinc Borries, F. , Bir- 
mingham. 

12,640, Music Notation, H. Biggs, London. 

12,641. Beveracss, E. Dugdale, cae 

1s, 642. VeLocipeDE and other Tires, W. McLachlan, 
Liverpool. 

12,643. Fountain Pen, J. Oliphant, London. 

12,644. WasHine Macuines, J. L. le Beau, London, 

12}645. Incubators, W. H. Sullivan, London. 

12,646. RoTary Enoing, W. and L. Carter, London. 

12,647. Lounces, W. H. Munns,—(C. Mee, United 
States.) 

12,648. Carts, M. A. Libbey, London. 

12,649. Propettinc Venicies, W. H. Munns.—(M. A. 
Libbey, United States.) 

12,650. Hotpinc Bicycies in a Stanpino Position, 
H. F. Horsnaill, London. 

12,651. WATER-WASTE PREVENTER, W. Reynor, London. 

12,652. Rotary Knire-cLEANING Macuings, J. Warren, 
Birmingham. 

12,653. Bicycies, &c., F. 8. Laurence, Birmingham. 

12,654. Device for Ho_pinc LeatHer Straps, J. 
Forster, Birmingham. 

12,655. Drawp.ate Ovens, P. Pfleiderer, London. 

12,656. Soar Box, W. Lang, London 

12,657. — ERING THREADS from Boxerns, J. Keats, 





12,653. ‘Sean Tizs and Hoops for Bixpino Bates of 
Corton, J. 8. Nettlefold, London. 

12,659. BRawinG Beer, V. Denamur, London. 

12,660. Wasninc Macuines, W. Wells, London. 

12,661. Toy, J. Whistle, London, 

12 632. Pyrorecunic ADVERTISING APPARATUS, J. Wells, 
London. 

12,663. Quick Waste Apparatus for Batus, 8. Jen- 
nings, London. 

12,664. Decorative Stucco, C. Smith.—(J. G. Maardt, 
Denmark.) 

12,665. Fountain Ink-pots, P. Thommen, London. 

12,666. Stanp for Suprortinc Kerties, &c., E. M. 
Hall, London. 

12,667. Catirers, R. Wild, London. 

12,668. Puriryinc Yeast, H. Elion, London. 

12,669. Birps'-eye Puorocrapuic Views, E. Edwards. 
—+(L. Rokrimann and R, Rauthe, Germany.) 

12,610. Connectinc the Couptines of Raitway Car- 
RAGES, A. Galli, London. 

12,671. Toy Bexs, H. Collins, London. 

—, Srreet Sweerinc Macuines, A. H. Smith, 

ndon. 

12,673. Fives for Keerpinc Accounts, W. W. Horn.— 
(J. A, Langstroth, United States.) 

12,674. PaDLocks, Horn.—(W. Lucus and J. H. 
Hobrook, United States.) 

12,675. Repucine Metas, N. Lébédeff, London. 

12,676. Propucine Cotp, E Hesketh and A. Marcet, 
London. 
12,677. Vatves for use with Pneumatic Tires, H. 
Butcher, J. E. Baxter, and 8. Whitehead, London. 
12,678. ConDENSING Fiprous MATERIAL PREPARATORY 
to Spinnine, F. V.M. Raabe, London. 

12,679. Yarns, F. V. M. Raabe, London. 

12,680. Coitep Wire Door Mats, J. Thompson, 
London. 

12,681. TREATING TexTILE Fasrics, W. E. Gedge.—-{ The 
Firm of Ferd Mommer and Co., Germany.) 

12,682. PHonocrapnic Tor, &c., C. Adams-Randall, 
London. 

12,683. Burnisuinc Metas, The London Metallurgical 
Company and 8, 0. Cowper-Cules, London. 


27th July, 1891. 


12,684. VeLocipepes, J. H. Keeble, Birmingham. 

12,685. CoLLAPsIBLE SELF-FASTENING Box, J. Chapman 
and C. A. Lowe, Leicester. 

12,686. Tires of Bicycies, J. T. Galloway, Halifax. 

12,687. ComBInaTION VALVE and Pump, A. T, Shellard, 
Coventry. 

12,688. Preumatic Wee. Tires, J. V. Eves, Belfast. 

12,689. Drorprer for Strained Wire Fencine, F. G. 

ynde, London. 

12,690. Game, H. Lassen, London. 

12, 691, Spirit Tap Lock ine AP PARATUS, W. W. Macrow, 
London. 

12,692. Mitkinc Apraratus, W. McMorran and R. 
‘Anderson, Glasgow. 

12,693. VaLve Motions for Stream Hammers, W. and E. 
PR gg same Sheffield. 
2,604 Weert Tires and Rims, W. Buckley, jun., 
vShemeld, 
2,695. CHECKING VIBRATION of. Foot- “PLATES, W. 
"Walton, Bradford, 

12,696. DRILLING Appuiancgs, A. Vielkind, London. 

12,697. Toy, A. J. Rixom, Loughborough. 

12,698, BicycLe Wueets, E. Carver, Coventry. 

12,699. Buttons, F. W. Forbes, Newcastle-on-Tyne. 

12;700. SEPARATION and CONCENTRATION of Soups, J. 
A. Mays, London. 

12,701 Upriout Pianororte Acrion, Brooks and J, A. 
on tee ee London. 
2,702. MAKING BooKBINDERS’ PiatEs, J. E. Hartley, 
a 

12,703. SwitcnBoaRps for Evecrricity, T. Hawkins, 


ondon. 

— Cot.ars for Horsss, 8. B, Wheway, Birming- 
ham, 

12,705. Cuains for Drivine Cycizs, C. H. Brampton, 

irmingham, 

12,706. Sarmts, E. Dunderdale, London, 

12,707. Tastes, Cuarrs, Bunks, &c., F. Jorgensen, 
London 

7 TreatinG Woot, W. Ellis and E. 8. Stirzaker, 


ndon, 
12,709. CHiLpREN’s Toy Buckets, &c., A. Beaumont, 
ndon. 





12,710. Brace.ets, Scarrsa, &c., CLasps, W. Tremlett, 


12,711. CIGARETTES and Cigar Tugs, R. D. Hewetson, 
mdon, 

12 oo jacana Emsossinc on Guass, F. Winterhoff, 

12,713, Prsroms and Piston-vaLves, 8. Sheldrick, Shef- 


12,714. Bicycies, J. 8. W. Edmunds, London 

12,715. Cannyixa Mortar, Bricks, &c., Cc. “Carlson, 
mdon. 

12,716. Cookinc Rances, T. G. Harbord, London. 

12,717. Fixtnc Lapets to Borrsxs, &c., G. Nithack, 


ndon. 
12,718. ATmospHERiIcC Gas Burner, H. J. Allison.—(C. 
. Lungren, United States.) 
12, 718, Suave Horper, H. J. Allison.—(C. M. Lungren, 
States.) 
12 720. Evectric Coat Corrina Macuines, A. Snell, 


ndon. 
12,721. Liquip Containina Device, F. H. Diffetot, 
London 


12,722. — Bepsteaps, H. Westphal and H. 
Reinhold, London. 

— MACHINERY for Propetuers, R. McGlasson, 

12,724. _ CorRKING ARRANGEMENT, J. Smith, 
London 


12,725. PIANOFORTES, G. Caddick, London. 

12,726. ARMATURES, W. P. Thompson. —(W. Lahimeyer 
and Co., German; ) 

12,727. CurrENT TRANSFORMER, W. P. Thompson.— 
(W. Lahmeyer and Co., Germany. 

12,728. Covp.ines for Hose Pirzs, R. Watkinson, 
Manchester. 

12,729. PavtaTaBLE Kota Nut Powper, B. Haseloff, 


mdon. 

12,780. Manuracture of Gypsum Oxnsects, F. Wachs- 
muth, London. 

12,731. Automatic Locomotive, C. 8. F. Mellor, 
London. 

12,732. Securinc Doors of Carriaces, W. Gardner, 
London. 

12,738. Lawn Tennis and other Games, C. Stuart, 


on. 

12,734. Cusnions for BittiaRD TaB.es, G. D. Stevens, 
London, 

. Lirts, A. A. Nesbit, London. . 

. Tires, C. Beck and H. Schubbert, London. 

7. Braces, A. E. Hayman, London. 

. Raitroap Tixs, T. Brown, London. 

. SreaM BorLer Furnaces, W. Mitchell, London. 

. VeLocirepEs, W. Knowles, London. 

. Winpow Sasu Fastevers, 8. Barrass, London. 

. Brusues, E. C. Crabb, London. 

12,743. Stoppers for Borries, &c., G. H. Jones, 

ndon. 

12,744. FLoorinc Cramps, J. T. Gibson, London. 

12,745. Stipe VaLves, W. Garden, London. 

12°746. Sma i-arms, C. 8. Lott, London 

12,747. Skivinc Macsryes, H. H. aie ott &. Filjield, 
United States.) 

12,748 Dravcout Exciupers for Doors, L. Covilbaud, 


mdon. 
12,749. Heex Tips for Boots and Ssogs, T. Carter, 
mdon. 


28th July, 1891. 
12,750. NumBeRING Hanp Stamps, H. J. Allison.—(J. 
Wetter, United States.) 
12,751. Inkstanps, E. Metaxa, London. 
12,752. RuBBER PipinG, A. Bellhouse, Leeds. 
12,753. HEaTING APPARATUS or ECONOMISER, G. and 8. 
mlong, Lancashire. 
12,754. _ HAND-NUMBERING Macuines, B. J. B. Mills.— 
F. G. Bates, United States.) 
12,755. "FRAMEWORK for Vessets, B. J. B. Mills. -(4. 
McDougall, United States.) 
12,756. Jury Masts, B. J. B. Mills.—(A. 
United States.) 
12,757. DerLector for Conrectinc Compasses, Sir W. 
Thorason, Glasgow. 
12,758. Pneumatic Tires for Ve Locipepes, F. V. 
Dellaudin, Covent: 
12,759. Pneumatic 
Birmingham. 
12,760. Brick Pressinc Macuings, J. 8. Pullan, ¥. H. 
Mann, and J. Gill, London. 
12,761. Steam Cranes, R R. C. Rapier, Glasgow. 
ay wt ag Mareriat for Watts, &c., W. 8. 
orton, 
12,763. enewe CHLoRipEs for Hyprartss, &c., 
Donald, Glasgow. 
12,764. Preumatic Horse Couivar, J. H. Church and 
J.C. Kent, Bristo 
12,765. Borrers for Looms for Weavine, L. W. Lord, 


McDougall, 


‘Tim for Bicycies, E. Lycett, 


dale. 
12,766. SPRING SPINDLES of Rixc Spinninc FRAMEs, 
F. A. Abraham, Halifa: 
ster” Mowine and a Macuines, J. Hill, 
Keighle 


y: 

12,768. CaLcuLaTinc Macuing, J. E. Fawcett and 
T. R. J. Cowen, Dublin. 

1", 769. Sprincs for Doors, J. Rhodes, Birmingham. 

12,770. Purses, T. M. Cannon, London. 

12,771. Caoprinc Parsuey, &c., J. H Wells and G. 
Rhodes, Wolverhampton. 

12,772. SHurties for Weavine, J. Hamer, Manchester. 

12,778. Feepinc Bess, G. 8. Rak e, Dorset. 

12,774. Dynamo, O. Francis, London. 

Doors for Lanpina Staces of Evevators, J. 

<illop, Glasgow. 

12,776. SuRGIcAL BaNDaces, J. Wainwright, Stockport. 

12,777. Speep of Suites, W. N. Hutchinson, Eastbourne. 

12; 778. Poo MarkinG Boarps, 8. Chappel, Newcastle- 
on-Tyne. 

12,779. WaLkine Gear, W. H. Blakeney, Dundee. 

12,780. Vatve for PNeumatic Tires, J. H. Pontefract, 
Huddersfield. 

12,781. Loom SHutrLe OPERATING MECHANISM, J. Hill, 
Keighley. 

12,782. Tires for Cycues, G. F. Priestley, Halifax. 

12, "783. BILLIARD MARKING Boarps, 8. Chappel, New- 
castie-on- Tyne. 

12,784. Corkscrews, J. B. Davies and H. L. Manton, 
London. 

12,785. Compressinc Fics, H. 
Pericli, London. 

12,786. Borer FEEDING Apparatus, D. B. Morison, 






Georgiades and 8. 


ndon. 

12,787. Raisino VessExs, J. T. Kelly and A. McIntyre, 

ndon. 

12,788. Vatve Gear for Steam Enorngs, W. Allestree, 
London. 

12,789. Dampers for Pianorortes, R. B. Allen, 

ndon. 

12 po oe and Door Fasteners, T. Bass, 
2,791, Brame Lock Winpow Fastener, H. W. Henley, 
aa irmingham. 

12,792. Bott-Socket Exvectric Licut Switcn, A. W. 


King, " 
12,793. Rock Dritts and Movuntines, F. A. Parnell, 


Day, 


ndon. 

12,794. Fixina Joints, C. J. Chubb and H. 
London. 

ee Sranps, C. J. Chubb and H. Day, 


n 
12,7: poe 


12,796. , Apparatus for Liquips, B. Retten- 
meyer, London. 

12,797. Linine Water CuannELs, C. H. Lyon, London. 

12,798. Pressinc Macuines for HorsEsHogs, W. D. 
Pybourne, London. 

12,799. System of E.ectric Disrrisution, M. Feil- 
bogen, London. 

12,800. Stram Enaines, 0. Imray.—(7he Richardson 
Engine and Steamship "Compan y, United States.) 

ag ga for Caste Tramways, N. H. Richards, 

ndon. 

12,802. A Liniment, R. W. Barker.—(B. FE. Donham 
and J. Brown, Canada.) 

12,808. AbsusTaBLE GavucE, R. W. Barker.(C. W. 
‘Morrill, United States.) 





12,804. ELevaTep Raitways, H. H. Lake.—(The Day 
Elevated Railway Company, United States ) 

12,805. Distitter, R. P. Barnstead, R. H. Spalding, 
and J. ard, London. 

12,806. TREATING STONE, J. Mactear and D. A. Suther- 
land, London. 

12,807. TaicceR Mecuanism for Guys, F. D. W. 
Granger, London. 

12,808. Apparatus for Wasuinc Sucar, R. F. Cordero, 


ndon. 
12,809. Raitway SicNaLuine Apparatus, A. G, Evans, 


London. 

12,810. AuceRs, &., H. E. Newton.(W. Caldecl’, 
Australia.) 

12,811. Grinpinc Teta, C. A. Caflisch, London. 

12, 812, Cycves, E. H. Langley, London. 

12, ~~ Saenes Ferric Oxipes, &c., A. Crossley, 


12,814. — A. Vacherot, London. 
a roe Stroprerine or SEALING Botties, F. Levierge, 
mdon. 
12,816. Drivine Gear, &c., T. Krieg and W. Frank, 
London. 

12,817. TreaTine Waste Sirk, A. J. Boult.—(B. Beyer, 
Germany. 
12,818. Gas 
London. 

12,819. Motors, P. Baldensperger, London. 
12,820. Tents, C. C. Dymond.—(J. J. Navo, J. C. 
Koenig, and G. M. Aldige, United States.) 
ay ane Gas to Sranps, &c., W. H. Hind, 
ni 


Retort Cuarces, A. Hickenlooper, 


on. 

12,822. Ve.veT and Pusu Fasrics, &c., N. 
ndon. 

12,823. Pipe Connections, N. 
cPherson, London. 

12,824. Execrric Licutinc Apparatus, G. Zanni, 


. Reiser, 


E. Smith and J. R. 


mdon. 

12,825. Steam Borers, W. W. Horn.—(C. W. Bacon, 
United States.) 

12,826. ADVERTISING SHowcaRDs, W. E. Johnson, 
London. 

12,827. CarriaGE Lamps, 8. W. Maquay, London. 

12,828. Execrric Motors, H. H. Lake.—({The Thomson 
Houston International Electric Company, United 
States.) 

12,829. Ancuors, G. C. L. Lenox, London. 

12,830. Lire Buoys, A. Young and W. Gardner, 
London. 

12,831. Curative E.ecrric Beit, W. Russell, London. 

12,832. Hypravuic Lirts, E. L Viennot, London. 

12,833. FLExtBLE Drain Tuses, 0. Pezzer, London. 

12,834. Treatinc Dearness, W. W. Horn.—(G. F. 
Webb, United States.) 


29th July, 1891. 

12,835. APPARATUS for CLEANING Horses, A. Niederer, 
jun., Leeds. 

12,836. CoUNTERBALANCE WEIGHTS, T. Wise, Dundee. 

12,887, Trivers for Fire-BaRrs of Grates, W.S. Bradley, 

ilston. 

12,838. Puriryine Water, A. Goldthorp, Wakefield. 

12,839. TuBE-wELDING Furnace, I. 8. Haden, Barrow- 
in-Furness. 

12,840. Hexicau Tires, T. Williamson, Harrogate. 

12,841. Steet, L. Cameron, Sheffield. 

12,842. Gor Scorer, M. J. Slater, Sheffield. 

12,843. Securinc the Burners of Lamps to their O1L 
VessEts, A. H. Griffiths and Evered and Co., Bir- 
mingham 

12, 08 “Sroper’s Lire- -BoaT,” A. J. Cope, Birming- 

12,843. Harn Tipy and Ear Compress, P. A. Craven, 

mdon. 

12,846. Gotp Buiockinc Press, D. Gardner, Bir- 
mingham. 

12,847. Economisinc Foei, W. and W. A. Clark and 
R. C. Neal, London. 

12,848. Looms and Lace Macutvgs, J. R. Nixon, 
Durham. 

12,849. Grae, K. T. Sutherland and G. Esdaile, 
Manchester. 

12,850. ORNAMENTING Pitep Fasrics, C. A. Potts, 
Manchester. 

12,851. Pepats for CycLes, W. Andrews, Aston juxta 
Birmingham. 

12,852. Ovens for the Frrine of Bricks, F. T. Pover, 
London. 

— Drivine Putteys, P. R. de F. d’Humy, Liver- 


pool. 

12,854. Screw Propetuers, C. and E. Myers and J. 
Davies, Manchester. 

12,855. Stoopinc Barres, A. Hames, Birmingham. 

12,856. Srop Mecuanism for Gitt Boxes, J. Skinner 
and J. Mitchell, Keighley. 

12,857. Latus of Bepstgaps, &c., W. Turnbull, Leeds. 

12 858. REFRIGERATING AppaRaTus, W. Ackroyd and 
W. Emmott, Halifax. 

12,859. TeLerHonic ComMUNICATION in Mings, G. 
Wilson, Bristol. 

12,860. Drum Winpino Frames, J. Lord, Manchester. 

12,861. BoaT-DETACHING APPARATUS, A. rown, 
Glasgow. 

12,862. HEEL oe Macurnes, J. M., J. G., 
A. J., and 8. A. Gimson, Leicester. 

12,863. Srop Motion for THREAD SPooLinc MAcgINEs, 
W. and D. McGee, Paisley. 

12,864. Brusaes for CLeaninc CaRriaGEs, &c., H. A. 

ran, Glasgow. 
—. PepestaL WaTER CLosets, R. G. L. Burn, 
naon, 
12,866. Perpetual ADVERTISER, W. Swarbrick and J. 
k, St. Helens. 

12,867. Exercising Macuines, J. R. Hamilton, 
London. 

12,868. O1_eR, H. Lucas, Birmingham. 

12,869. VeLocipepe Luccace Carrier, H. Lucas, Bir- 
mingham. 

12,870. Wrenca, H. Lucas, Birmingham. 

12,871. Back for Lamps, H. Lucas and E. Marshall, 
Birmingham. 

12,872. BicycLes, W. Smith, Aberdeen. 

12,873. BrEakinG Iron, E. P. Martin and E. James, 
Bristol. 

12,874. AMERICAN Horse Rake, W. H. Pool, Somerset, 

8.0. 

12,875. CrnpER and Coat Screen, T. Pounder, Hartle- 
pool. 

12,876. 

12,877. 

12,878. 


Rouuer Buinps, E. 8. Robertson, London. 

Rous of Rotier Mitts, W. H. Ince, London. 

Bo.ts, H. A. Miller, London. 

12,879. Suutrie, R. L. Kunze, London. 

12,880. Mopet Apparatus, J. A. Eisenstuck, London. 

. SieNauuine, W. Lloyd, jun., London. 

. SLEEPERS, A. Lolling and C. Prigge, London. 

. Savine Gop, F. H. Hausman and H. Williams, 
London. 

12,884. Kettie, C. 8S. Dunham, London. 

12,885. Fiour Bo.ttinc Apparatus, V. Monnier, 

J. and O. N. Dahlquist, 


H. W. 


London. 

12,886. WATER-WHEEL, 

ndon. 

12,887. Drininc-Room SERVICE APPARATUS, 
Clapp, London. 

12,888. Topacco Pipes, W. Laxon, Birmingham. 

12,889. Currine Sticks for FIREWoop Bunpuiss, J. L. 
Parsons, London. 

12,890. LiTHOGRAPHIC PLatss, J. Wezel, London. 

— — Fiusaine Cisterns, J. T. Harris, 


12, o02 —_—— Motors, F. Sonnenberg and 
©. V. J. F. de Fri Friedland, London. 

12,893. yt Brakes, K. Trobach, London. 

12,894. Borties, G. H. Jones, London. 

12,895. Propuctnc Liraarce from MerTaLiic Lead, 
A. Gutensohn, London. 

12,896. SicHt-reED LusrRicaTors, R. Weatherburn, 


ndon. 

12,897. Packine, &c., 
London. 

—_— = EvecrricaL Deposition of Copper, T. Parker, 


12,899, y Apparatus, E. Drews and R. 
Senne 


r, London, 


Sucets of Paver, W. 8S. Burton, 
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12,909. Orpentnc and CLosinc Fan icuts, D. Osborn, 
London. 

12,901. Srop Vatves for Gas Recepracies, H. Baum, 
London. 

12,902. Harvestinc Macutines, J. H. and G. Howard 
and G. Gibbs, London. 


30th July, 1891. 


12,903. Lirrinc Jack, C. R. Bonne.—{F. Landerl, 
Austria.) 

12 904. HoLper for Incanpgescent Lamps, R. A. Scott, 
London. 

12,905. Biocxs, W. S. Peel and A. W. J. Swindells, 
Manchester. 

12,906. Scspenpinc TexTILe Fasrics, R. H. Lendrum, 

alifax. 

12,907. Brake for Bicycues, F. Milan, Huddersfield. 

12,908. Scourme, &c., Hanks of Yarn, G. M. Marchant, 
Halifax. 

12,909. Fespers for Or Vesses, T. Beach, London. 

12,910. BrErtinc and Forcine Macuinxe, P. Johnson, 
Pendleton. 

12,911. Mortice Lock Hoxper, 8. W. Johnson, 
Leamington. 

12,912. Sanitary Traps, W. M. Egglestone, Darlington. 

12/913. Putters for Drop Hammers, D. Smith, jun, 
Wolverhampton. 

— Inpicatine Fiuctuatinc Vacvgs, W. Heggie, 


lasgow. 

12,915. Preventinc Smoke from Furnaces, W. C. 
Popplewell, Manchester. 

12,916. Crcce Wueets, W. I. Rogers, Smethwick. 

12,917. Urixisation of Tiy-pLate Scrap, F. W. Har 
bord and W. Hutchinson, jun., Wolverhampton. 

12,918. Rupser Tose for Tires, V. Brown, Preston. 

12,919. Rac Enoines, J. Bedford and R. Harrison, 
Manchester. 

12,920. Pianos, J. B. Schalkenbach, London. 

12,921. Sewine Macarygs, D. R. Dawson, Glasgow. 

12,922. Gas Motor and other Enornes, H. Williams, 
Manchester. 

12,923. Copyinc and other Presses, F. Barklam, Bir- 
mingham. 

12,924. Securrinc Wrspow Biinps to Ro.uers, C. M. 
Roberts, Manchester. 

12,925. a for Maxine Tuses, G. Hookham, Bir- 

yham. 

12,936. Exastic Laces for Boots, &c, J. G. Heal, 
London. 

12,927. CoIN-FREED OPERATING Macuines, J. Parker, 
Chingford. 

12,928. ComBUSTION of Fver in Furnaces, G. Rose, 

12,929. Steam Borters, R. Horn, Glasgow 

12,930. Door-cLtosinc Sprines, 8. Bill and R. Hodges, 
Birmingham. 

12,931. AppLyinc MoTrve- POWER on Rattways for 
Makinc Bourter, E. M. Greenway, Devon. 

12,932. Cusnions for BiLtiaRD TaBigs, F. C. Lynde, 
Manchester. 

12,933. Coat-cerrine, J. Warburton, Conisborough. 

12,934. EcrecrricaL Parce, Excuance System, A. R. 
Bennett, London. 

12,935. StarTinc, &c., Gear for Macuinery, P. Burt, 


gow. 
12,936. Caroia, C. R. de Havilland, London. 


2,937. Muttiptyisc WHEEL and Axte for CYCLEs, 
. Masson, London. 
12,938. Raistnc Pappy Rice from Vessexs, J. Farmer, 
‘ow. 


12,939. WasHinc Apparatos, J. Askew, London. 

12,940. Hanpves of Pans, F. L. Rovedino, London. 

12,941. PeramBuLators, A. J. Boult.-(A. Schneider, 
Germany.) 

12,942. Laces for Corsets, J. Bevan, Liverpool. 

12,943. Wispine-tp SrrRanps or Ropes, E. Heckel, 
London. 

12,944. Couptixnc Devices for Rartway CaRRIAGES, 
G. C. Dymond.—(F. W. Prokow, Germany.) 

12,945. OpricaL Appliance for Sketcainc, H. Eppers, 
London. 

12 946. ELECTRO-DECOMPOSITION of PLatinum, I. A 
Timmis and W. H. Walenn, London. 

12,947. Puriryinc Smoxg, 8. A. Johnson, London. 

12,948. Bormyc Rock, G. 8. Ullathorne, London. 

12,949. Fiuse Bo ts, 8. Shirtcliffe and W. Angus, 
London. 

12,950. VeLociPeDE WHEELS, N. Furlong, London. 

12,951. Poiissinc Composition, H. E. Hickox, 
London. 


12,952. VEHICULAR ADVERTISER, F. J. Smith, London. 
12,953. Biast Pipes of Locomotives, W. Adams, 
mdon. 
12,954. Vessers for the Conveyance and Sate of 
Liquips, W. A. 8. Benson, London. 
12,955. Exercisinc Macuives, M. D. Rucker, London. 
= ~- * epee Tvuse for Bicycies, F. H. Smith, 


12,957. Metat Buriprnes, J. V. Laguesse and A. P. E. 
. Dupont-Lixon, London. 
12,958. Fireticuter, J. T. Nicholls and T. Crooke, 





London. 
12,959. Expanpinc Manpret, A. Woodmansey, 
London. 
12,960. Exectric Transrormers, W. M. Mordey, 
London. 
Slat July, 1891. 
a or PxHotocraPHic Cameras, B. J. Edwards, 
mdon. 
12,962. WasHinc Macuines, W. Flux, jun., South- 
ampton. 
12,963. BicycLe Sreerinc Apparatus, E. K. Newton, 
Everton. 
12,964. Macuive for Puscuinc Leatuer, C. Whitfield, 
Kettering. 
12,965. Fry Paper. C. Glen, Glasgow. 
12,966. Rim for Carriace Waeeis, J. H. Atkinson, 


Leeds. 

12,967. Topacco Pipes, F. G. Kleinsteuber, Berlin, 
Germany. 

12,968. acme for Maxine Yarn, W. H. Hallsworth, 
Uldham. 

12,969. Licut, G. Hallett, Leicester. 

12,970. Bortinc Process for CeLtiutosez, C. Kellner, 
Manchester. 

12,971. Preparinc Woop, C. Kellner, Manchester. 

12,972. Heatinc Buitpincs by Stream, L. Johnstone, 
Manchester. 

Savinc Waste, W. Kay and B. Kay, Walkden. 

PerrorMinc Music on Pianos, G. Cruickshank 
Wider, Germany.) 

12,975. Sprinc SHank Berton, W. D. Dale, Plaistow. 

12,976. Viotin Strinc Saver, J. Conley, Felling-on- 









tee 
bobo 


'yne. 

12,977. Sprxpves, T. Oxley, Manchester. 

12,978. Proretrinc the Enps of Busks, R. H. Wall, 
London. 

12,979. Step Lappers, W. Taylor, Great Driffield. 

12,980. Motive PowER, O. Tilley and G. Hallett 
Leicester. 

12,981. Frrinc the Cuarces of Gas Enoives, L. R 
Menard, London. 

12,982. ELECTRIC Automatic Time Cueck, F. G. M. 
Wetherfield.(C. K. Jardi ne, Demerara.) 

12.983. Detacuixc Corton Fisk E, T. F. Hind and R 
Lund, London. 

12,984. Support fur the Back, M. L Newman, London. 

12.985. AuToMaTiC ELectric RarLway SIGNALLING, 
R. B Annesley, J. H. Evans, and E. Blakey, 
London. 

12,986. Arm Revrer Vatves, B. W. Davis, London. 

12,987. Rim and Tire, &c., WHEEL, A. T. Shellard, 
Coventry. 

12,988. Gavuce for Inpicatine the Pressure of Ark in 
Tires, J. Harrison and W. Vale, Birmingham. 

12,989. Propucinc Iyscriptions on Tompsrones, C. 
Foxon, London. 

12,990. SawINe Macuines, G. C. Dymond.—{(J. H. 
Raymond and L. A. Bliss, United States.) 

12, pout . - amemae for RESEATING Vatves, C. L. Morse, 


12, 902. Pame Mecuaniso of Bicycies, J. Magennis, 
Liverpool. 





12,993. Horsesuoes, F. and C. E. Wills, Halifax. 

— Fast and Loose Puuueys, G. Lister, Lincoln- 
shire. 

12,995. Mertatiic Srraps for Rattway CARRIAGE 
Wixpows, J. M. Day, Dublin. 

12,996. PREVENTING the WITHDRAWAL of Corns from 
Money- -Boxes, the Deflector Safety Lamp and 
Miners’ Appliance Company, and A. Howat, Man- 
chester. 

12,997. Curtinc Coax, &c., W. Patterson, T. Keppell, 

and J. G. Pattersen, Tynemouth. 

12,998. Heatinc Metats, G. Rodger, Liverpool. 

12,999. Maxine Goop DamaGeED Pips, C. 8. du Sautoy, 
Liverpool. 

13,000. Gavers for Miners’ Sarery Lamps, W. 


H. 
Johnson, Manchester. 
13,001. — for Fastentnc Currs, A. J., H. C., and 
W.C.N , London. 
13,002. Movuryine Coacn, T. Tadman, London. 
13,003. WeicHinc Macuineg, A. Gough, sen., London. 
13,004. OperaTinc SicNaLs and SWITCHES, A. G. 


Evans, London. 

13,005. OPERATING 

vans, London. 

13,006. PLaten Printinc Macuines, F. Harrild and 
J. F. Buckland, London. 

13,007. Hypravuiic Srrikinc Macuines, J. Jackson, 
London. 

13,008. ConTROLLING the Ruppers of Steam VEssELs, 
J. L. E. Daniel, London. 

13,009. WaTer Heater for Steam Boers, E. J. Joicey, 


Sienats and Swircues, A. G. 


London. 
13,010. TiLes for Coverinc Roors, J. M. Carr, Rich- 


mond. 
13,011. Gattertes for Gas GLoses, T. I. Bestow, 


ndon. 
13,012. Rotter Putteys, H. Crudgington, Birming- 


ham. 

13,013. Track-LavERS’ THERMAL GavucE, W. H. Munns. 
—(P. H. Fontaine, United States.) 

13,014. Wasuinc Macuings, C. O. Garrison, London. 

13,015. ELecrric InsuLator, G. H. Graham and T. 
Gannane, London. 

13,016. Hypravu.ic Cement, G. Williams, London. 

13,017. Can Covp.ine, R. Forward, London. 

13,018. HorsgsHor, W. Tory, London. 

13,019. Fruit or VeceTaBLe Siicine Macuine, W. J. 
Woods, London. 

13,020. Pyeumatic Trg, G. V. G, Lapselu, London. 

13,021. Beer Enornes or Pumps, R. E. and G. E. Lane, 
London. 

13,022. Mongy Boxes or Tits, G. Woolley, London. 

13,023. Inriatine Va.ves, J. 8. Smith, London. 

13,024. Steps and Strep Lappers, C. H. Bayliss, 


mdon. 
ae ene Winpinec Macuines, F. A. Ludwig, 
naon,. 
. Mecuanicat Toys, C. F. A. Roell, London. 
. Emprorery Macuines, E. Wattier, London. 
. Suspension Basy WALKERS, A. Smith, London. 
. EXTRACTION of CoprER, C. Roswag, London. 
. VEHICLE Awntnocs, E. U. Harvey, London. 
. VessE.s, J. J. Miller, London. 
. WEIRs, i. Debarle, London. 
. TRIMMING Hepogs, E. M. Valadin, London. 
. Barres, C. E. Bratt, London. 
. Rerractory MaTERiALs, C. Roswag, London. 
. Oxycen Gas, G. Webb, jun., and G. Rayner, 


18,087. Water-cLosets, 8. Jennings and J. Morley, 
ndon. 
13,038. vg gs, H. de Mosenthal, A. G. Salamon, 
and J ood, London. 
13,039. ak TAKING-UP Mortons for Looms, J. Hol- 
gate, Burnley. 
lst August, 1891. 


13, ay Sg yen Ports of Raitways, H. Williams 
. H. Annett, Glasgow. 
13,05 041. yt Marerixs, T. H. Rees and W. P. 
kham, London. 

13,042. CoLLaPsIBLE Boats, J. Mackay, Glasgow. 

13,043. Tires for Cycies, A. N. Peacock, London. 

13,044. AtracHinc CLoTH CLoTHiNG, W. Walton and 
‘A. Barlow, Manchester. 

13,045. “Bas, L. Marx, London. 

13,046. OPERATING Rotuers, J. Law.—(J. W. Holroyde 
and W. Goodall, Germany.) 

13,047: Sares. W. Dawson, Glasgow. 

13,048. Toy, W. Seedhouse, Sheffield. 

— Makinc Cuarn CaBes and Cuarns, A. S. Ross, 

iverpoo! 

13, = “BARKING Macuines, E. Partington, Man- 

13.051. Lowanme Boats, W. Alexander and N. 
Darroch, Glasgow. 

13,052. Coat, M. Block, Liverpool. 

13,053. Cocks, G. Spencer, Manchester. 

13,054. Constructinc Sewixnc Macuines, W. Jackson, 
London. 

13,055. Trres of Bicycte Wueexs, D. M. Skinner, 

mdon. 

13,056. Socket or Bearine, C. Turner, London. 

13,057. Broocnes, J. H. Fox, London. 

13,058. Bicycues, &c., J. M. Starley, London. 

13,059. Fasten1nc Winpows, W. Hughes and C. Young, 
London. 

13,060. STEAMSHIPS or VESSELS, G. Jones, Glasgow. 

13,061. Step Lappers, A. 8. Richards, Herne Hill. 

13,062. Sox, W. and N. Dyshko, London. 

13,063. Makino Corree, A. G. Fontes, Manchester. 

18,064. Game, C. E. Paget, Manchester. 

13,065. Typewriters, A. J. Boult.—(C. Spiro, United 
States.) 

13,066. a Boxes for Surps’ Pumps, J. E. Sykes, 


PICKING-BAND FasTentnG for Looms, A. Abegg, 
athe 

13,068. Treatinc Leap, B. Résing, Liverpool. 

13,069. Disso.vinc SuGar, & , C. Ferguson, London. 

13,070. TeLEGRAPH Posts, G.C. Dymond. —(C. Bourdon, 
Franc.) 

13,071. Resitient Contact Bopres, J. B. Torres, J. B. 
Alzugaray, and J. D. Benjumea, London. 


13,072. CuemicaL TREATMENT of Ramre Fisrr, &c., | 


. P. A. Blaye, Liverpool. 
13,073. SappLes for VeLocipepes, J. Goddard and 
M. D. Rucker, London. 


13,074. VeLocipepes, J. Goddard and M. D. Rucker, | 


London. 
13,075. Pneumatic Tires, H. H. Arnold, London. 
13,076. Pweumatic Tires, L. Holt, London. 
13,077. Umpreiias, F. J. Bantin and H. E. King, 
London. 
13,078. Preumatic Tires, C. E. Dawson, London. 


13,079. Fasteninc Device for Boots, &c., KR. Bruzon, 
mdon. 
13,080. Pie-crust Support and VentiLator, J. Wilkin- 
son, London. 


13,081. Carrier Cycies, J. Warwick, London. 

13,082. Sticks of Umpretias, &c, G. V. Cumming, 
London. 

13,083. SiGNALLING Apparatus, A. J. Hughes, London. 

13,084. Batt Bearinos, C. Huelser.—(J. Preussger, 
Germany y-) 

13, - SreerinG Gear, J. Deam and J. Munro, Liver- 


13/086. Preventinc Corrosion in Steam Borers, T.O. 
Harrison and W. Watson London. 

13,087. Evecrric Apparatus for MAINTAINING a UNI- 
FORM TEMPERATURE, A. M. “7 London. 

13,088. JRE YEAST, wton.—(La Société 


‘Anonyme ** La Levure,” fas 


13,089. DistiLtinc Liguip Hyprocarsons, P. Dvor- , 


kovitz, the Kerosine Company, and the Tank Storage 
and Carriage Company, Lon ion. 

13,000. RuBBER-TIRED WaHeets for VeHicies, E. T. 
Whitelow and J. 8. — Manches' 

13, _ Toy i ADVERTISING BaLLoons, 8. E. Statham, 


cheste 
13.092. Wave for Preumatic Tires, &., E. Hopkins, | 
London. 


13,093. VeLocirepgs, J. K. Starley, London. 


18,094. Compression Joints, C. 8. Bavier, London, 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


450,401. Macuine ror BorinG THE CYLINDERS OF 
ereaM Enornes, BE. A. Corliss, Providence R.1.— 
Filed December 28rd, 1889. 

Claim. (1) An annular cutter-head D, com d of 
two sections removably secured together with their 
ends abutting, said head having a tapering central 
opening and a double-tapered flange ¢, concentrically 
surrounding the same, a sleeve S, tapered at one end 
and provided with a sur tric flange 
C', and a double-tapered annular groove e, combined 
with each other and with means, as the bolts n, 
for drawing the flange d of the head into the double- 
tapered groove ¢ in the flange C! of the sleeve, and 
adapted to serve as specified. (2) The annular cutter- 
head D, constructed in sections removably secured 





together, in combination with a sleeve C, tapered and | 


flanged as shown, and with bolts d for holding the 
sections together, and with bolts » for holding them 
to the sleeve, and with a series of cutting tools ¢ 
carried in the cutter head and adjustable in inclined 
seats in the outer face thereof, all substantially as 
herein specified. (3) A machine for boring the piston 








chamber of steam engine cylinders and for analo- 
gous purposes, composed of the following elements 
m combination, a plane table provided with slots or 
openings in pre-determined positions, jigs similarly 
provided with pre-determined holes, bolts for securing 
such jigs upon the table in the correct position, and 
other bolts for securing and centreing the cylinder on 
such jigs to hold its centre line 4 coincidence with 


L, extending from the sprocket-wheel across the 
interior of the main wheel, and bolts by which said 
braces are united to the outer felly of the wheel, 
substantially as herein described, 


450,733, Merat-Turnino TOOL, G@. Stroner, Brainerd, 
Minn.—Filed November 24th, 1890. 

Claim.—(1) A metal-turning tool coneieting of a 
shank terminated at one end in a shell, the latter 
bein, sagt ee see der witha see Ey opening, a slotted 
thim detachably arran, e shell, a ex- 
tended laterally from bor is thell, and an adjustable 
cutter detachably connected to the base in register 
with the shell-opening, substantially as set forte (3) 
A metal-turning tool Ng eget of a shank terminat 
at one end ina shell, the latter being provided with 
longitudinal openings, a slotted thimble detachably 
arranged in the shell, a base extended laterally from 
said shell, an adjustable cutter detachably connected 











SS IWNOY 


SSS 
Wh ot 


to the base in register with the side opening in the 
aforesaid thimble, and a facing-tool having its stem 
detachably fitted in said shank, substantially as 
set forth. (3) A metal-turning tool consisting J a 
hollow shank terminated at one end in a shell having 
a aur on opening therein, a slotted thimble 












the centre line of the boring 

upon said plane table, and supporting ™eans for 

operating a boring bar, a boring bar carried on such 
housing, a threaded shaft contained within such boring 
bar and also arranged for independent rotation within 
such bar while being revolved therewith, a sleeve 
arranged to slide upon said bar as actuated by said 

threaded shaft and provided with means, as a threaded 
nut, for receiving such shaft, a cutter head annular in 
form and removably mounted upon said sleeve and 
provided with a double-tapered flange arranged to fit 
closely a similarly tapered groove in a flange upon the 
sleeve, and means, as bolts, arranged to A gee through 
the flange on the sleeve and adapted to centre the 
head in the correct position. 

450,402. Macurne ror Borinc THE VaLve-Boxes or 
CYLINDERS OF SteEaM-Enoines, &. A. Corliss, Provi- 
dence, R.I.—Filed December, 21st, 1889. 

Claim.—(1) A machine for boring the valve-boxes of 
steam-engine cylinders and for analogous purposes, 
consisting of the following elements in combination : 
A horizontal plane table, yokes or guides secured 
thereto, and each provided with a semicircular recess 
adapted to receive jigs fitted therefor, and thereby 
centre and hold the valve-box in the correct line wi 
the boring-tool, a vertical post, said table being rigidly 
secured to such post, a tool-carriage movable up and 
down upon such post and carrying a vertical boring- 
bar equipped with a boring-tool, means for raising 
and lowering such carriage and its connections at will, 


450.402) 
J 





means for securing automatic movement of such 
carriage and its connections to feed the boring-tool, 
and means for driving by power said boring-bar and 
| the feeding mechanism. (2) In the provisions for | 
securing mechanical feed in a boring-machine, a 
constantly-revolving screw-threaded shaft, a clutch- 
nut composed of two pivotted parts N N’, each having | 
two cam-surfaces and a threaded surface, and a cam- 
wedge m, adapted to ans m and close the parts, in 
combination with each o' ther, and means for con- 
veniently actuating such cam-wedge to and fro at will 
to positively engage and positively release the said 
threaded shaft, all substantially as herein specified. 


450,484, Traction-WHEEL, G. RK. Duval, 
Cal.—Filed February 4th, 1891. 

Claim.—(1) In a wheel, the outer rim or tire, a series 
of fellies fitted around the interior of said rim bolts 
by which the rim is secured to the fellies, a central 
hub having exterior and interior flanges, and spokes 
passing through the exterior — crossing each 
other to the opposite exterior fellies of the wheel, 
other spokes passing through the interior flanges and 
converging to the interior felly or fellies of the wheel, 





and nuts by which the tension and adju 
tially as herein descri' 
wheel having the outer rim, fellies to = 


stment are 


cad 





rim 


Benicia, | 


The | In a water wheel of the character di 


retained within the shell, the base D, 
laterally extended from said shell and provided with 
the flange c, an adjustable cutter detachably connected 
to said base in ister with the shell-opening, andset- 
screws arranged in the base-flange to impinge against 
the cutter, substantially as set forth. 


450,751. Compounp Locomotive Enaine, G. §&, 
Strong, N. Y.—Filed March 11th, 1890. 

Claim.—(1) A compound locomotive engine having 
two pairs of high and low-pressure cylinders, with the 
valves of each pair lying vertically between them, and 
with the saddle containing the steam and exhaust 


[450.75i] 








passages passing A —_~ the pe nee pressure cylinder to 
and from the said valves, substantially as de- 
scribed. (2) A co mf locomotive engine having 
| two pairs of high and low-pressure cylinders, with the 
| valves of each — lying vertically between them, and 
| with the saddle containing the steam and exhaust 
| passages toand from the valves, anda non-conducting 
| air-chamber betwosn, the said steam and exhaust 
| , all substantially as described. 
| 454, 259. WATER WHEEL, F. M. Bookwalter, Spring- 
| Jield, Ohio.—Filed September 29th, 1890. 
Claim. 4) In a water wheel of the character de- 
| scribed, the combination, with a wheel _- pro- 
vided with a rim having opposite faces an: a to 
re meh sara of buckets secured to each face and 
flanges, the bottom and all sides being curved 
to blend one into the other, and the peripheral or outer 
edge being sharpened and forming the entering edge, 
| and the outside lateral edge forming the discharge 
part, such shape and blending of the sides and bottom 
| causing such lateral discharge of the water so entering 
| at the peripheral part, and adouble nozzle mounted to 
direct a jet of water into each series of buckets and 








| pointing to such outer or peripheral edge of each 
ucket. (2) In a water wheel of the character de- 
scribed, the combination, with a wheel pro) 
buckets carried thereby, of a duplex no: 
nozzle proper being adjustable with res; 

of buckets, and means to effect no ee adjustment. 


r and 

e, each 
to a series 
(3) 


ie com- 





pope ye: A wheel 





is bolted, a central hub with flanges 

dis: ‘spokes connecting the hub- a 
fellies, as shown, in combination with 
wheel ‘sections, having the curved outwardly-extend- | 
| ing arms J, and bolts yy which said arms are sce | 
| to the wheel- -felly upon one side, and diagonal braces 


and rim- belng 
sprocket- | nozz 


‘the 7h and mene secured to 

rim thereof, the buckets 

ype described, of a duplex 

ie and an adjusting bay fe connecting the nozzles 

a together, waathey they may be adjusted in 

mr — with respect to their respective series of 
ets. 


ides of 
‘of subetantiall 
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The area of the canal and of the basins formed while is put at 70in. per annum. A table has been published 


THE NIOARAGUA CANAL. constructing it will add to the reservoir capacity at the | of the rainfall observed at the newly-erected station of 


No, III. 


In our issue of July 8rd we gave a description of the 
canal between Lake Nicaragua and the Pacific, with a 
cross section of the Divide Cut, and we now publish a 
map of the route adopted and a longitudinal section to 


opening it up to trade and commerce generally. 


summit, and the increase of water space will have a| America, built by the Canal Company, close to Greytown, 
beneficial effect on the climate and on the products of | on the Atlantic Coast, and in the Deseado Basin, twelve 
the country, while the navigation will afford a means of | miles inland. The figures given are somewhat startling, 
| showing that at America the total fall was 320°38in., and 
The minimum flow of the San Juan as it leaves| at Deseado Basin 274°85in. in twelve months. (See 
Lake Nicaragua has been noted, and found to measure | Table A on next page.) 


the same scale as the larger one between Greytown and 700,000 cubic feet per minute, which would supply a lock The surveying parties were accompanied by medical 


Ochoa Dam, showing the cutting between the lake and full every three minutes. The moderating effect of this | officers drawn from the United States Navy, and their 


the ocean through the Western 
Divide and past the site of the 
three locks, merely adding that 
the excavation through the 
Divide is estimated at five and 
three - quarter million cubic 
yards, extending over a length 
of nine miles. 

It will be interesting to con- 
sider the water supply. As 
stated already, the lake is the 
summit, and is to be main- 
tained at 110ft. above the mean 


level of the two oceans. Its . 


extreme length and breadth are 
110 miles and 46 miles respect- 
ively, while its area is 2600 
square miles, and the drainage 
from 8000 square miles flows 
into it. The proportion of 
the water space being about 
one-third the drainage area, 
renders this an mirable 
balancing, as well as an un- 
rivalled storage reservoir free 
of cost. The discharge from 
Lake Managua also flows into 
it, and this forms an addi- 
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reports may be taken as favour- 
able to the climate of the 
country, considering its posi- 
tion about 12 deg. north of the 
equator; as we have shown, it 
is exceedingly wet on the 
Atlantic coast, but the health 
of the employés does not 
appear to have suffered to 
anything like the _ usual 
extent; even at Greytown, 
yellow fever as an epidemic 
has been hitherto unknown, 
and to the West of the Lake 
side the climate is good. 
From thermometer readings 
in 1884 and 1885 the following 
observations were recorded at 
Granada, on the north-western 
shore of Lake Nicaragua :— 

Fah. Thermo. Max. Min. Mean. 

1884 - - 91°5° 65° - 81° 
1885 - - 935° - 66° - 808 

These climatic questions have 
a very considerable bearing 
upon the Canal project, and 
after the terrible loss of hfe 


Wiel at Panama, both on the Canal 
tional reservoir of consider- Hills works and during the con- 
able extent. Managua is 238ft. “4 struction of the Panama rail- 
above Nicaragua, and the PP 4: way thirty years ago, require 
Canal Company have under- ; i careful consideration. 
taken to improve the naviga- Bye i, Forest It is the intention of the 
tion between the lakes. ‘Iwo "eS promoters to employ Jamaica 
locks are proposed 150ft. long, SAN JUAN DEL SUR Rem negroes largely on the east 
with 6ft. of water on the sills; On , side, while on the west it is 
the length of river needing “4 r, expected that a sufficient 
improvement is 4} miles. d 


This will bring a large ad- 
ditional area of land, including 
Managua, the capital of the 
country, within reach of a 


navigable channel and into communication with the world enormous reservoir is shown by the fact that the maxi- 


beyond ‘the seas. 


Zarthquakes are felt in the Managua district from time 
to time, and there are craters of extinct volcanoes to be 
seen in the eurrounding country, the rocks in the Divides paratively heavy rainfall that the country is subject to. 

















NICARAGUA CANAL._ROUTE FROM PACIFIC OCEAN TO LAKE NICARAGUA 


number of natives of the 
Spanish mixed and Indian 
races can be obtained from 
Nicaragua, and the adjoining 
countries as far as Mexico. 


Great attention will be needed to insure the health 
mum outflow during the rainy season, as given by and comfort of the workmen. Barracks should be laid 
Colonel Childs, is, 1,083,000 cubic feet per minute—much out onthe high ground, and in a systematic manner, and 
less than double the minimum, notwithstanding the com- a quasi-military discipline maintained by officers who 
can enforce wholesome regulations, without becoming 
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are of volcanic origin, and an active volcano exists on | 
an island in Lake Nicaragua; but, on the other hand, 
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NICARAGUA.—SECTIONS FROM PACIFIC OCEAN TO LAKE NICARAGUA. 


No reliable record of the rainfall of the district drain- | the slaves of red-tape. 





Yellow Black Black Clay Sand Fresh Salt 


Babu Stoain. Crug. 


Most of the work between Grey: 
ing into the lake has been brought to our notice; but on | town and the Divide will be done by dredgers, and will 
there does not appear to have been any serious damage | the division of the canal between the lake and the Pacific 

occasioned by earthquakes during historical times, and | observations have been made for a number of years, 
the cathedral at Leon and other old buildings exist that 
have stood for several centuries without being injured. | 


require comparatively few men, who must be kept out of 
the valley andits miasma as muchas possible. They should 
| showing an annual range of from 380in. to 90in. with a | be housed on the hills, and taken to and fro by railway. It 
rainy season during the summer months. The average ' will be remembered that the railway line has been already 
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constructed from the sea to the Eastern Divide, through 


the swampy lowlands, and this without exceptional sick- | 


ness, and with a small number of deaths among the work- 
men. 

In these countries it is customary for the employer to 
house and feed the men, as well as pay wages. ; 
must also establish stores for clothing, and all other 
necessaries. A difficulty as to the liquor traffic may 
arise, as Greytown was, at the instance of this country, 
made into a free port; but, in the common interests 
of thousands of human beings, a very great number 


of whom will be the Queen’s subjects from Jamaica, ' 
we should hope that her Majesty's Government will | 


interpose no needless difficulty to the establishment 
of a proper control of the liquor traffic being exer- 
cised by some competent authority, at any rate during 
the sojourn of many aliens in the country. The Govern- 
ment of Nicaragua are ready to assist the canal autho- 
rities in enforcing wholesome regulations throughout 
the territory, and in checking and thwarting persistent 
abuses of the trade in spirits. 


TabLe A.—Total Fall in America. 


America. _Deseado Basin. Daily av'rage 


Date. 























Mnthly Daily M'nthly Daily Ame- Dese- 
Total Max. Total Max. rica. ado. 
Ins. Ins. : 

December, 1889 64°39 10°30 51°52 — 2°07 1°66 
January, 1890 26°80 2°80 32°24 2°90 0°86 1°04 
February, 1890 6°32 1°08 9°48 1°51 0°22 0°33 
March, 1890 .. 5°93 2°50 9°06 1°72 O19 O88 
April, 1890 iS*}11 605 22°46 7°12 O60 O74 
May, 1890 4°93 170 $25 3°50 0°16 0°96 
June, 1890 41°50 «3°64 30°04 3°35 1°30 1°09 
July, 1890 52°59 502 83°51 5°25 1°69 1°08 
August, 1890 .. 36°61 =S87 26°56 3°90) LIS 0°85 
September, 1890 .. 13°29 300 8 13°7 2°20 0°44 0°45 
October, 1890 . . 24°36 «64°00 «=619°01 3°00 O78 O61 
November, 1890 25°55 410 18°99 2°85 0°85 0°63 

320°38 _ 274°85 _ — _ 


Twelve months’ total 


High wages will have to be paid to European or 
American foremen and artificers; and, undoubtedly on 
the east side, allowance will have to be made for a change 
to the north for a month or two in each year of all men 
imported from colder climates; but Italians, negroes, 
and natives, if properly disciplined and looked after, may 
be expected to turn out a fair amount of work. It is 
emphatically a country for the employment of machinery, 
and we noticed that recently the engineer of the 
Manchester Ship Canal, in giving evidence before a 
Parliamentary Committee, stated that negotiations were 
in progress for transferring some of the plant from the 
Mersey Valley to that of the San Juan. If this comes 
about it will be mutually advantageous, for never before 
was such a vast amount of machinery collected on a 
public work as on the Manchester Ship Canal. An in- 
teresting description of this machinery was given by Mr. 
Leader Williams at the meeting of the Mechanical Engi- 
neers in Liverpool in July. He mentioned that fifty- 
eight Ruston and Proctor’s steam navvies, four French 
and three German excavators, as well as steam cranes 
and grabs, and 6300 wagons, with 173 locomotives, were 
employed on 228 miles of temporary railway. On the 
company taking over the works upwards of £900,000 
was paid to the late Mr. Walker’s executors for plant and 
machinery, and seeing that one-third of the length of the 
Manchester Ship Canal will be open for traffic in a short 
time, there must now be a portion ready for disposal. 

The buildings erected near Greytown for the accommo- 
dation of the staff and workmen, and for hospitals, are plain 
but sufficiently substantial, two stories in height, con- 
structed of pine and corrugated iron, having the floors 
elevated above the ground on posts and surrounded by 
balconies. They have an atmosphere of work and 
business-like economy, while providing for the health and 
comfort of the occupants, but stopping short of the 
luxurious surroundings lately characterising the head 
quarters of the Panama Company. 

We understand the Construction Company have already 
spent upwards of a quarter of a million sterling in pre- 
paratory arrangements in the purchase of plant in com- 
mencing the breakwater, of which we gave an illustration 
in our issue of June 12th, and the improvement of the 
Harbour of Greytown; also in making the railway from 
thence to the Divide, and on other preliminary work. 

(To be continued.) 








THE CORPS OF NAVAL CONSTRUCTORS. 
(Continued from page 482, vol. lrxi.) 

Tue Corps of Naval Constructors is under the Controller of 
the Navy. The Director of Naval Construction is the head 
of the corps. The duties of this officer, who is also 
Assistant-Controller, are:—Responsibility to the Controller 
for all matters of design and construction in the hulls of 
ships and boats, including masting, torpedo and electric light 
apparatus, and all nautical apparatus, whether building in 
the dockyards or by contract; also for gun and torpedo 
mountings, all questions as to their introduction, changes of 
pattern, alteration, &c., being referred to him for his con- 
currence before they are sent to the Controller. All drawings 
and specifications connected with ordnance and torpedo 
mountings are to be signed by him, as well as by the 
Director of Naval Ordnance. To visit and survey the 
various ships in progress at the dockyards or elsewhere, so as 
to enable him to be certain that the designs are being carried 
out in all their details to his satisfaction. No alteration is 
to be made in any ship under repair without his concurrence. 
To be responsible for the survey of merchant vessels as to 
their use as auxiliary to the fleet, and for keeping the records 
of the matériel of foreign navies. The experimental works 
at Haslar are under his direction. With a view to the 
efficient discharge of his duties he has to obtain information 
with reference to armament, construction, design, steel 
manufacture, ard a very wide range of other subjects. For 


the discharge of the above-mentioned duties he is assisted by 
two chief constructors, three constructors, and eighteen 
assistant-constructors. 

The office of Director of Dockyards was created in 1886, 
for the purpose of securing efficient management and for 
controlling the employment of labour and the appropriation 
of materials upon the building and repair of ships, so that 
the control exercised at the Admiralty over dockyard trans- 
actions should be strengthened. Though the management 
of the yards and the supervision of labour therein was at 
that time the most important part of the duties carried on 
by the Surveyor of Dockyards, these duties were hardly 
exercised. No systematic inspection of the yards was in 
force, and the visits of the surveyor were only occasional, owing 
to his time having been so completely absorbed by work at 
‘the Admiralty that the yards were deprived almost wholly 
of his services. Though very great improvements have been 
effected by recent alterations in organisation and system, the 
greater part of the Director of Dockyards’ time is spent at 
the Admiralty, and his action would be more economical 
and effective if his staff of assistants were larger. The 
Director of Dockyards is responsible to the Controller of the 
Navy for the building of ships, boats, &c., in the dockyards, 
and for the maintenance and repair of them and their 
machinery. He is to observe and report on the qualifications 
of the professional officers, and to be responsible in matters 
relating to the management of the dockyards, including the 
number, appropriation, and pay of the men, the economical 
performance of work, and the introduction and use of 
machinery in the dockyards and factories. He is left such 
discretion and freedom of action as will make him personally 
responsible if the work of the dockyards be not properly and 
economically executed. He is to visit the dockyards fre- 
quently for the purpose of conferring with the superinten- 
dents, their civil assistants, and the officers of the dockyards 
in regard to the ships and works in pro 4 

In matters connected with machinery he will consult the 
engineer-in-chief. For the discharge of the above-mentioned 
duties he is assisted by one chief-constructor-assistant to 
Director of Dockyards, one constructor, three examiners of 
dockyard work, one engineer-assistant and one chief engi- 
neer for examination of engine work. 

Although the Director of Dockyards is responsible for the 
actual building work of the yards, he has not to direct all 
the details of the work, his position being that of assisting 
the Controller of the Navy, to watch the management of the 
dockyards as a whole, to see that the work is properly done, 
to watch the way it is done, and to report to the Controller 
upon any points that require dealing with in connection 
therewith, the officers who do the detail of the work at the 
dockyards, whether in designing or looking after the building, 
being under their own superintendents. Although responsible 
for the foreign yards, and refits and repairs therein, the 
Director of Dockyards’ knowledge as to them is very imper- 
fect, it being difticult to exercise an effectual control, and 
there is no one at the Admiralty better informed on the sub- 
ject. The duties of the Director of Dockyards and Director 
of Naval Construction are so closely connected that in many 
cases it is not easy to say where the duties of one begins and 
those of the other end. 

Civil assistants to the admiral superintendents of Chatham, 
Devonport, and Portsmouth dockyards, are chief constructors, 
and the office was created in 1886 for the purpose of strengthen- 
ing the hands of the superintendents. The civil assistants 
were to be directly associated with the management of yard 
business, and afforded cvery authority and facility for that 
purpose, to keep themselves acquainted by conference with 
the departmental officers and personal inspection with the 
details of all work, to be consulted as to work proposed to be 
done, and acting with the authority of the superintendents to 
control and supervise the distribution and employment of 
labour and the use of materials generally. The position of 
the civil assistants is that of independent critics, but although 
they have no direct responsibility, increased efficiency more 
than compensating for the increased charges incurred by their 
establishment is said to be the result of their action. 

Chief constructors are appointed as vacancies occur by 
selection from the constructors. The duties of both are 
building, designing, fitting, and repairing ships for the naval 
service, part being employed at the Admiralty and the 
remainder at the dockyards. Constructors are appointed by 
selection from assistant-constructors first-class, who are 
similarly selected from assistant-constructors second-class, 
those taking first-class certificates being eligible after five 
years’ service from the date of leaving the Royal Naval 
College and those taking second-class certificates after seven 
years of such service. Assistant-constructors first-class are 
employed in the office of the Controller of the Navy in pre- 
paring designs and specifications of ships to be built or re- 
fitted, or on such other duties as may be assigned them. In 
the dockyards they take charge of the drawing offices, conduct 
special experimental investigations, and act as foremen of the 
yards when selected for that office. They are also employed 
as overseers of works in progress at contractor’s premises. 

Assistant-constructors second-class are appointed by 
seniority from assistant-constructors third-class, of four 
years’ service. Any foreman of the yard not over fifty years 
of age, and who is specially recommended by his superior 
officers, may be admitted an assistant-constructor second- 
class, if he passes a qualifying examination in the elements 
of ship design and the calculations connected therewith. 
Foremen so transferred retain their existing scale of salary so 
long as they remain assistant-constructors second-class, and 
also have the superior appointments in the corps open to 
them equally with its other members. Assistant-constructors 
second-class are employed in the office of the Controller of 
the Navy to assist in the preparation of drawings and speci- 
fications, as overseers or assistant-overseers of work in 
progress at contractor’s premises, as professional secretaries 
to the chief constructors at the home dockyards, in the 
supervision of the records of weights of materials worked 
into ships in process of construction, in preparing returns of 
weights carried and other estimates of the draught and trim 
of ships, and in giving such assistance to the superior officers 
of the corps as may be directed by the superior officers 
of the Admiralty, or of the dockyards to which they may be 
attached. 

Assistant-constructors third-class are appointed from the 
probationary assistant-constructors who at the end of their 
course at the Royal Naval College, Greenwich, have taken 
first and second-class certificates. A limited number of 
candidates under twenty-five years of age, who can furnish 
evidence of a thorough practical training in shipbuilding, 
are allowed to attend the annual examinations. Should 


these candidates obtain first or second-class certificates the 
are offered appointments as assistant-constructors third- 
class; but there has not yet been a single application. 








Assistant-constructors third-class are sent to sea for a term 
to gain practical experience of the qualities required in the 
hull pot 9 fittings of a ship, and afterwards employed in the 
dockyards in the supervision of the weights of materials 
worked into ships in process of construction, in the prepara- 
tion of the returns of weights carried, and other estimates of 
the draught and trim of ships, and in assisting the superior 
officers of the corps. An assistant-constructor will not be 
permitted to leave the service until seven years have — 
after the completion of his term at the Royal Naval College, 
unless he shall pay the sum of £500. 

It is a curious anomaly that the pay of a probationa 
assistant-constructor and of an assistant-constructor third- 
class at sea is greater than during the remainder of his 
service in the third class. 

Probationary assistant-constructors consist of those students 
in naval construction who obtain 50 per cent. or over of the 
marks at their final examination at the end of the fifth year 
in the training college, Keyham. Probationary assistant- 
constructors remain three sessions at the Naval College, 

ing the vacations at one of the dockyards. At the end 
of the course they receive professional certificates of firsi, 
second, and third-class after examination. 

The subjects of examination are :— 


Group A, 





Marks. 
Physics, lectures .. 450 
- practical 175 
Chemistry, lectures 450 
ractical .. 175 
Strength of materials... .. .. HO 
Heat, steam, and combustion .. 850 
Steam and the steam engine .. 50 
Practical shipbuilding .. 600 
Ship design and calculation 500 
0). eS - 400 
Design of a ship .. 500 
ae S008 
Group B. 
Mathematics, pure —" 1,500 
” applied... 1,500 
Soyten mechanics os ‘es 900 
Theory of steamengine .. .. .. .. =. 750 
Theory of waves and propulsion of ships .. 750 
— 5,400 
Total 10,000 


The standard for certificates is: For a first-class, above 
half the marks in each group and a total of 7500; second- 
class, above half marks in each group; third-class, above 
half the total marks. Those obtaining third-class certificates 
are not admitted to the on, but are eligible for appoint- 
ment as draughtsmen in the dockyards. 

Students in naval construction, not exceeding two in 
number annually, will be appointed from among engineer 
students who have shown special ability at the end of their 
second year of training. The students in naval construction 
on appointment must join with their parents in a bond for 
£500 to enter her Majesty’s service as assistant-constructors 
at the end of their period of training if required. Students 
in naval construction complete five years in the engineer's 
training school, Keyham, and are subject to the same condi- 
tions as to fees, pay, &c., as are prescribed for engineer 
students, god 539, vol. Ixx. Shipwright apprentices of 
unusually g character and abilities, who, by reason 
thereof, have been allowed to attend the dockyard schools 
for a fourth year, may, upon the recommendation of the 
Director of Studies and the Director of Naval Construction, 
be granted a scholarship as a student in naval construction. 
They are then transferred to the training school at Keyham 
for the fifth year on a similar footing to that of the other 
students, and receive from the Admiralty the sum of £25 
towards their expenses. 

The subjects of final examination for students in naval 
construction at the end of their fifth year are :— 


Group A. 
Marks. 
Statics, hydrostatics. graphical statics .. -- 600 
Hydraulics, pneumatics, dynamics .. 600 
Descriptive geometry .. .. .. 600 
Physics, heat, and light .. .. .. 500 
Physics, electricity, and magnetism 600 
GOMNINEEY ... cc os cs on 00 oe 500 
Advanced algebra and trigonometry 500 
Conics and differential calculus .. .. 600 
eat and combustion .. .. .. «2 «+ os “0 
Applied mechanics and strength of materials 600 
Elementary thermodynamics «8 88 600 
— 610 
Group B. 
Laying off and mould practice .. 800 
Practical shipbuilding, 1 .. .. poo 
9 
° * ae ee oe 
Shipyard machinery, appliances, and practice 500 
Giip Growing .. 22 sc 06 ce 08 00 s 500 
Metallurgy.. 500 
— 3900 


Total... os 2c cs 6 co se 00 10,C00 
Students obtaining at least 50 per cent. of the marks of each 
group of subjects are eligible for entry at the Royal Naval 
College as probationary assistant-constructors. Their pay 
during training will be the same as that of probationary 
assistant-engineers and assistant-engineers. 

Facilities are afforded for the admission of persons uncon 
nected with the naval service to follow the course of study 
laid down for the Government students of naval architecture 
upon passing an entrance examination, and paying a fee cf 
£30 each session; but a limited number of free studentships 
are offered to these private students of naval construction, 
and the candidate first in order of merit among those who 
gain free studentships will be awarded a scholarship of £50 
a-year tenable for three years, provided he passes a sufii- 
ciently meritorious examination, and that the College 
examination be passed satisfactorily. 

Private students, who are to reside outside the College, 
will be examined before entrance in geometry, Euclid, 
I. to VI., XI.; algebra, up to and including the exponential 
theorem and logarithmic series; plane trigonometry, includ- 
ing ee seers of triangles; elements of statics, dynamics, 
and hydrostatics; elements of co-ordinate geometry, straight 
line, circle, parabola, and ellipse; geometrical drawing; 
practical shipbuilding. j 

Candidates for free studentships will be further examined, 
and their success determined by the marks they obtain in the 
entrance examination, combined with the marks obtained in 
a further examination in the elements of differential and 
integral calculus, eo and chemistry, practical shipbuild- 
ing. These free studentships are tenable for three sessions, 
provided the ordinary College examination at the end of each 
session be satisfactorily. 5 

Facilities for visiting the dockyards during the vacations 
are afforded to private students being British subjects 

At the examination at the conclusion of the full course of 
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three years, professional certificates are granted in three | after the designs ; that the number of practical men admitted | attendance from all parts of the world being large. Monday’s 


classes on the result of the examination. 
Foremen of the yard are selected by competitive examina- 


into the Corps of Constructors from within the dockyards was 
unduly limited ; that in the system of promotion and exami- 


tion from foremen’s assistants, inspectors of shipwrights, and | nation as applied to different appointments in the dockyards 


draughtsmen, with not less than three years’ service in their 
respective grades. The principal duties of foremen are to 
exercise a strict supervision over the labour of all persons 
under their superintendence, employing them on such works 
as the officers under whom they act may direct, and taking 
care that all the leading men pay attention to their duties ; 
to apply their time in the practical application of their 
scientific knowledge to the works in hand, and thus secure 
business-like and systematic performance of those works. 
Foremen are the most responsible persons connected with 
building a ship. After receiving the drawings and orders 
from the constructors, they arrange the disposition of the 
men, material, and every detail connected with the ship, and 
settle the work for other trades employed thereon, except 
those in the chief engineer's department. Their number at 
the home dockyards is thirty-nine. 

Foremen’s assistants are composed of those shipwright 
apprentices who have attended the dockyard schools for 
five years and subsequently passed three sessions at the 
Royal Naval College, on the expiration of which time they 
were appointed supernumerary established draughtsmen or 
assistants to foremen. In the latter capacity their duties 
are to assist the foremen in calculations, drawings, measure- 
ments, office work, sketches, &c., and to carry out such 
directions as may be given them; but they cannot exercise 
any supervision. Attendance at the dockyard schools being 
now limited to three years, with the exception of those per- 
mitted to attend another year with a view to obtain a 
studentship in naval construction, the office of foremen’s 
assistant will either die out or undergo modification. 

Inspector of shipwrights, created in 1884, is the restoration 
of officers with a similar designation abolished in 1870, but 
the present inspectors do not have the responsibility of the 
former ones, being precisely the same as former leading men, 
while the old inspectors formed an intermediate grade 
between the foremen and the leading men. Their duties 
were overseeing practically as assistants to the foremen, and 
they had charge of three or four gangs of shipwrights. 
Inspectors are appointed by competitive examination from 
established shipwrights, with not less than three years’ service 
in that capacity. Their duties are to supervise the labour of 
a certain number of men, which, when first appointed was fixed 
at twenty-five, but it was not strictly adhered to; that the num- 
ber of inspectors might be reduced, the number of men under 
the charge of each was increased. The present number of in- 
spectors is 112, and of acting inspectors, 18. As to the 


policy of transforming the leading men into inspectors, there | 
is much difference of opinion amongst the dockyard profes- | 


sional officers, some maintaining that it has been beneficial 
by producing a better supervision of labour, and others the 
reverse; but nearly all are agreed as to the necessity for 


someone taking charge of work in the foremen’s absence. | 


No regular provision for this exists, but some of the 
inspectors are selected for the purpose and allowed duty pay. 
Draughtsmen are appointed by competitive examination 


from among established shipwrights of not less than three | 
years’ service, the examination comprising, in addition to the | 
subjects required from candidates for inspectorships, a paper | 
containing calculations and questions on shipbuilding. Can- | 
didates for the appointment of draughtsmen and inspectors | 


are upon one list, from which they are taken in order of 
merit, and many draughtsmen, when their turn came, have 
left those appointments for inspectorships on account of the 
higher pay of the latter. As the entry of established men 


has ceased, some modification in the system of promotion | 


and selection up to the grade of yard foreman will have to be 
adopted. 

As to the working of the building, repairing, and designing 
departments there is a conflict of testimony. The two prin- 
cipal officers concerned, in their evidence before the Com- 
mittee on Navy Estimates, 1888, were at issue. The Director 
of Dockyards held that there was not sufficient distinction in 
practice between the building and designing departments, 
that the actual shipbuilding work should be entirely under 
his control, while the construction department looked only 





personal qualifications were not sufficiently taken into 


account, and that it would be an advantage if men from | 


outside the service could be brought in by competition with 
assistant-constructors and draughtsmen. The 
of Naval Construction was adverse to there being a much 
more distinct separation between the building and designing 
departments, stated that several foremen had been admitted 
to the corps of constructors, and that a very simple educa- 
tional or scientific test was required in examinations up to 


the grade of foreman, the largest number of marks being | 


given for practical shipbuilding and personal qualifications. 
With regard to bringing into the service able men from the 
outside, he observed that those advocating it should associate 
with the proposal some suggestion as to how these men were 
to be paid, as there would have to be a very extensive revision 
of the regulations before this came to pass. The corps of 
naval constructors has been in existence for too short a time, 
and at present is in a too transitional and experimental state 
to pronounce a definite opinion upon its working. The 
institution of the corps is said to have proved advantageous 
mainly in enlarging the sources of supply for professional 
officers, and keeping in the service a number of young men 
who otherwise would have gone out. 

With the exception of the Director of Naval Construction, 
Director of Dockyards, and civil assistants—the two latter 
forming no part of the original scheme—there has been hardly 
any improvement in the pay of the professional officers at 
the Admiralty and dockyards. This is one of the difficulties 
that will have to be contended with in keeping up the num- 
bers of the corps. Another is the diminution in the nur ber 
of candidates for engineer studentships, from whom the corps 
of constructors is recruited. 








SIX-COUPLED LOCOMOTIVE FOR 
ADRIATIC RAILWAY. 
THE above engraving illustrates a six-coupled locomotive 
constructed by Messrs. G. Ansaldo and Co. for the Adriatic 
Railway. The engine has, as will be seen, outside cylinders, 
which are 0°45m., or 17°75in., diameter, 0°65m., or 25'6in., 
stroke. The pressure in the boiler is ten atmospheres ; 
diameter of the barrel, 1:37m., or 4ft. 6in. It contains 185 
tubes, 50mm. diameter, or 2in., and 4°15m., or 13ft. Sin. in 
length, the heating surface being 1170 square feet. The 
weight in service is 42,000 kilog. and 36,500 kilog. empty. 
The tender weighs 26,300 kilog. full, 12,800 kilog. empty, and 
carries nine cubic metres of water. 
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INTERNATIONAL CONGRESS OF HYGIENE AND 
DEMOGRAPHY. 


THE opening meeting of the seventh International Congress 
of Hygiene and Demography was held on Monday in the 
large St. James’s Hall under the presidency of the Prince of 
Wales, when the hall was crowded to its utmost capacity. 
Previous Congresses have been held in Brussels, Paris, Turin, 
Geneva, The Hague and Vienna, the object of the meetings 
being to stimulate public interest in the progress of hygiene 
and demography, or the study of the life conditions of com- 
munities from a statistical point of view. 
gathered from the programme, there are two divisions and 
ten sections which are meeting simultaneously. The first 
division is hygiene, which includes preventive medicine, 
bacteriology, relation of the diseases of animals to those of 
man, hygiene of infancy and childhood, chemistry and 
oe in relation to hygiene, architecture in relation to 

ygiene, engineering in relation to hygiene, naval and 
military hygiene, and state hygiene. The second division is 
demography. Without in the least deprecating the import- 
ance of the latter division, we may certainly say that the 
engineering part of hygienics has provided at present the 
papers of importance. In addition to the reading and dis- 
cussion of papers, there are various social functions, and also 
visits to hospitals, sewage works, and so on. 

The Congress promises to be a success, the members in 


Director | 


As will have been | 


proceedings were of an introductory character. The Princeof 
| Wales, in his presidential speech, pointed out the importance 
| of the subjects which would be dealt with by the Congress, 
and gave some examples of dangers to health to which his 
attention was drawn while a member of the Royal Commis- 
| sion on Dwellings of the Working Classes. From this much 
was to be learned of the dangers to health which might be 
ascribed to the constant increase of our great manufactories, 
and to other industries, from which especially come the over- 
crowding of our towns, the pollution of the atmosphere, the 
accumulation of refuse, and the fouling of rivers. Increasing 
knowledge of the whole subject would lead to better sanitary 
arrangements and the promotion of health. 

As is always the case in these hygienic congresses and most 
sanitary meetings generalities, were very prevalent and pre- 
ponderating. A number of speakers in French, German, 
Italian, and English followed. 

The work of the Congress commenced on Tuesday morning. 
Section VII., engineering iu relation to hygienc, was presided 
over by Sir John Coode, K.C.M.G., Past President of the 
Institution of Civil Engineers. He read an address on the 
progress of modern legislation in this country with respect to 
sanitary matters. In referring to the magnitude of London, 
Sir John stated that the mains intercepting the principal 
branch sewers, which had been constructed for the convey- 
ance of the sewage of London to the outfalls into the river 
Thames at Barking and Crossness respectively, measured 
about fifty English miles. Since the year 1856 there had 
been expended on the main drainage works alone the sum of 
nearly £6,000,000. Up to the end of 1890 the eight London 
water companies had expended upon works for the supply of 
water to the metropolis a sum very closely approximating 
£15,000,000. The streets and roads of the metropolis, if 
placed end to end in one continuous line, would measure 
about 2500 miles. 

Prof. Henry Robinson, M.1.C.E., read the first paper, which 
was on “Sewage Disposal in Relation to Water Supply and 
River Pollution.” The author drew attention to the fact 
that centres of population which are in proximity to rivers 
invariably regarded them as the natural means of conveying 
from their midst every kind of fluid refuse, both manu- 
facturing and domestic. Experience had proved the un- 
wisdom of this, and wherever it had been done efforts were 
being made, under greater or less difficulties, to remedy it. 
Consideration was given to the main points which required 
to be observed in the collection and removal of sewage on the 
water-carriage system, both from an engineering and sanitary 
point of view. The methods which were resorted to for 
clarifying and purifying sewage were next dealt with. 
The bearing that the discharge of untreated sewage and foul 

| effluents from treated sewage into rivers had upon the great 
question of utilising such rivers for domestic water p ses 
was touched upon, and attention was called to the legislative 
efforts that had been made in England and abroad to prevent 
and remedy the evils referred to. The necessity for placing 
rivers under continuous chemical and engineering observa- 
tion was considered, and the way in which this important 
matter is dealt with by several of the State boards of health 
in the United States was pointed out as an excellent system 
for the protection of inland waters from pollution. The im- 
portance of studying the treatment of rivers which were under 
the control of different authorities by joint action, was advo- 
cated with a view to effectually prevent the pollution of 
| rivers and to better conserve them for purposes of water supply. 
Prof. Pacchiotti followed in a speech on “ Town Drainage 
in Italy.” He stated that lately improvements in sanitation 
had been introduced, but for centuries the subject of drainage 
had been neglected. No one system was universally applic- 
able, and each town must select the system of sewage 
disposal which was best adapted to its own circumstances. 
What was known as the “ tout 4 légout”’ system most nearly 
approached perfection, and should be adopted by all towns 
possessing ample water supply and appropriate gradients. 
Towns having suitable soil in or near to their immediate 
neighbourhood, should establish sewage farms for the purifi- 
cation of their sewage, and to the advantage of agriculture, 
and sewage should not be allowed to flow into watercourses 
in or near towns. 
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One result of his recent visits to India was the next paper 
on “ Sanitation in India,” by Mr. Baldwin Latham, M. Inst. 
C.E., M. Inst. M.E., who stated that no country required greater 
attention to be paid to sanitary matters. The population of 
Indian cities was very dense. The frightful mortality in some 
parts of India was not due to climate, but to abominable 
sanitary arrangements. The fixed wet and dry periods in 
India pointed to the necessity of the rainfall for the system 
of sewage. The water supply, except in some of the large | 
cities, was extremely defective, being obtained from polluted 
sources. Experience in India showed that the rivers did 
undergo a process of purification, and the waters taken from 
them after a length of flow, and after having been filtered, | 
were amongst some of the most wholesome supplies in the | 
country. Neither water supply nor sewage alone would pro- | 
duce the benefit of good health, but the two must both be | 
_—_ with in order to produce the highest state of health in | 

ndia. 

Mr. James Lemon, M.1.C.E., read a paper which was a com- | 
parison between “ French and English Systems of Sewerage.”’ | 
The French system was described as carrying everything from | 
the streets tothe sewer, andas little as possible from the houses. | 
The English system in general use was the entire removal of | 
the excrementitious matters from the houses before decom- | 
> setin. The death rate was a true test of sanitation. | 

n English towns similarly situated to French towns it was | 
much lower, and in some cases less than half. This might 
arise from other causes than sewerage, but in the opinion of 
the author good sewerage and house drainage played a very 
important part in the rate of mortality. 

Mr. Reginald E. Middleton, M.I.C.E., followed with a 
paper on ‘‘ The Removal of Sewage After Leaving Buildings.” 
The earth, the pail, the closed cesspit, and the separate 
systems were described. As regards the last-named, though 
practical difficulties exist which militate against its adoption, 
these were said not to be insurmountable. The author held 
that it offered so many facilities for the economical disposal 
of sewage that the objections to its use, with one exception, 
almost entirely disappeared. The exception was that the 
adoption of the separate system necessitated the turning of 
the washings from houses, streets, and yards into the nearest 
watercourse; and though Mr. Middleton did not believe 
that any greater or more dangerous pollution could be pro- 
duced thereby than existed at present, he was not prepared 
to say that such a course of action was absolutely safe, in the 
absence of an authoritative opinion on the subject, from a 
chemical point of view. The author believed that each place 
should be treated upon its own merits. 

A paper on “ The Sanitation of a Mining Settlement” was 
read by Mr. A. Mault, Engineering Inspector of the Central 
Board of Health, Tasmania, and representative of the Govern- 
ment of the Colony at the Congress, which dealt with what 
had been done in the neighbourhood of the Mount Zeehan 
Silver-Lead Mines, on the West Coast of Tasmania. 

A discussion on these papers was next taken, Colonel Alfred 
Jones leading the way. He advocated keeping the rainfall 
separate from sewage. Mr. G. Bechman, in referring to the 
remarks which had been made as to the French system, 
stated that the description was hardly correct, as it was em- 
ployed in other continental countries. French towns were 
making progress in sanitation, but it should be remembered 
that they were not as rich as English towns. After some 
remarks from Mr. Reid and Mr. Andrews, Mr. Gilbert 
Thomson advocated for small towns, the streets of which 
resembled country roads, that the roof water might be 
allowed to go with the sewage, and let the rainwater from 
the streets pass to the nearest river. Mr. Symons, of Rotter- 
dam, referred to a sulphuric ammonia process which had been 
adopted in Amsterdam with very economical results. 

In Section VI., Herr F. Stubben, city architect of Cologne, 
read a paper on “‘ Hygiene Principles for the Extension and | 





) already been tried successfully in the United States. 


Internal Improvement of Towns.” He held that the 
extension of a town should not be left to private voluntary 
measures only, but ought to be governed by official regula- 
tions of the local authorities and the State, while the internal 
improvement of towns should be similarly controlled. The 
most important duties of the authorities were to insure 
sanitary dwellings. The hygienic requirements were as 
follow :—A sufficient width of streets, with judicious sanitary 
construction ; public planted grounds; cleanliness of subsoil 
and water; water supply, lighting, and means of communi- 
cation; the arrangement of building blocks in adequate num- 
ber and of sufficient size ; and a proper sanitary arrangement 
of buildings, workshops, and dwellings. 

In the same section Mr. 8. M. Burroughs advocated the 
advantages of substituting for the usual fireplaces, stoves, &c., 
in houses and shops, a steam heating apparatus, the steam 
to be supplied from central stations, a plan which has 
The 
author claimed the following as the advantages to be derived 
from this system : That the smoke annoyance can be entirely 
abolished, as smoke-consuming appliances can be employed in 
the large furnaces at the central stations ; that an economy 
of heat can be secured ; that the danger of fire is consider- 
ably decreased ; that dust and dirt from fireplaces and stoves 
can be entirely avoided ; that a great economy of labour is 
secured ; and that the temperature can be more easily regu- 
lated than by the usual methods. 

The proceedings were continued on Wednesday and yesterday. 
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THE above engraving is a reproduction of a view prepared 
by the authorities to show the general character of the 
grouping of the buildings. It represents what is intended to 
be the view looking south over the lagoon shown in the plan 
published in our last impression. The lagoon lies between 
the buildings for manufactures and electricity. This lagvon 
crosses the great basin and terminates beyond the second 
bridge at the obelisk and fountain. On the extreme right is 
a portion of the east front and one of the towers of the 
electrical building. Beyond end opposite the building across 
the basin is seen part of the palace of machinery, its eastern 
facade crowned with domes and towers. On the extreme left 
is seen a corner of the west front of the manufactures building, 
and opposite this and across the basin the building for the 
agricultural exhibit. This building is connected with the 
palace of machinery by the long colonnade in the centre 
background, forming a great portico entrance to the live 
stock grounds farther south, and at the same time completing 
the monumental group on the south of the great basin. A 
triple arch bridge spans the lagoon in the foreground, 
affording communications between the electrical and manu- 
factures buildings. It is only one of many such bridges 
which will be built in other parts of the grounds. From the 
water rises a wall whose coping guards access to the first 
terrace. In this wall gates and jetties will be arranged so 
that landings can be effected from the small boats of the park. 
The first terrace will be devoted to flowers, shrubbery and 
gravel walks. Some four feet above this terrace is the great 
paved platform serving as a base to the buildings. This 
platform is finished with balustrades, vases and statuary, and 
approach to it from the first terrace is gained at intervals by 
monumental flights of steps. This view, looking as it does 
down the lagoon towards the great basin, represents a part of 
the grounds where the buildings are most thickly clustered, 
where distances are at the minimum, and where the perspec- 
tive is least extended. 

On the top of p. 130 is a front elevation of the Horticultural 
Hall, designed by Mr. W. L. B. Jenney, of Chicago. An end 
elevation is given at the bottom of the page. The building is 





situated immediately south of the entrance to Jackson Park 
from the Midway Plaisance, and faces east on the lagoon. 
In front is a flower terrace for outside exhibits, including 
tanks for nympheas and the victoria-regia. The front of the 
terrace, with its low parapet between large vases, borders the 
water, and at its centre forms a boat landing. The building 
will be 1000ft. long, with an extreme width of 286ft. The 
plan is a central pavilion with two end pavilions, each con- 
nected to the centre pavilion by front and rear curtains, 
forming two interior courts, each 88ft. by 270ft. The centre 
pavilion is to be roofed by a crystal dome 187ft. in diameter 
and 113ft. high, under which will be exhibited the tallest 
palms, bamboos and tree ferns that can be procured. There 
is a gallery in each of the pavilions. The galleries of the end 
pavilions are designed for cafés, the situation and the sur- 
roundings being particularly well adapted to recreation and 
refreshment. These cafés are surrounded by an arcade on 
three sides, from which good views of the ground will be 
obtained. In this building will be exhibited all the varieties 
of flowers, plants, vines, seeds, horticultural implements, &c. 
Those exhibits requiring sunshine and light will be shown in 
the rear curtains, where the roof is entirely of glass and not 
too far removed from the plants. The front curtains and 
under the galleries are designed for exhibits that require only 
the ordinary amount of light. Provision is made to heat 
such parts as require it. The exterior of the building is in 
stucco, tinted a soft warm buff, colour being reserved for the 
interior and the courts. The appropriation for this building 
is £80,000. It will probably be built for something less than 
this sum. , 

The central engravings on p. 130 illustrate the agricultural 
buildings. With the exception of the administration building, 
the agricultural building will be the most magnificent struc- 
ture on the Exposition grounds. In size it is 800ft. by 500ft., 
severely classic in style. It is almost surrounded by lagoons. 
The features of this building are its five pavilions, one at each 
corner and one in the centre. The corner pavilions are 64ft. 
by 48ft. square. The grand entrance is on the north. It is 
60ft. wide, leading into a vestibule, 30ft. deep and 60ft. wide. 
At the entrance are Corinthian columns, 5ft. in diameter and 
40ft. high. Beyond these massive columns is the rotunda, 
100ft. in diameter, surmounted by a glass dome 130ft. high. 
There are eight minor entrances, 20ft. wide. The roof will 
be principally of glass. 

The lowest engraving on the left of p. 130 illustrates the 
mines and mining building. The style of architecture of the 
mines building is classic, and its dimensions are 700ft. by 
350ft. The height to the main cornice is 65ft. There is an 
entrance on each side of the building, the grand entrances 
being at the north and south end. These are 110ft. high and 
32ft. wide, each opening into a vestibule, 88ft. high and 
elaborately decorated. At each corner of the building there 
is a pavilion, 68ft. square and 90ft. high, surmounted by a 
dome. A balcony, 60ft. wide and 25ft. high, encircles the 
building, and leading to it are eight stairways. The roof is 
of glass, 100ft. from the floor. The cost will be 350,000 dols. 








RoyaL National Liresoat InstiruTion.—The committee 
earnestly appeal for funds to enable them to maintain the Institu- 
tion’s tleet of 302 lifeboats in thorough efficiency. Since the 
foundation of the Institution in 1824, it has granted rewards for 
the saving of nearly 36,000 lives from shipwreck, and last year the 
expenditure of the society was largely in excess of its income. To 
meet this deficiency the committee were compelled to appropriate 
legacies and other capital. Unless the British public contribute 
more largely and liberally, the scope and efficiency of this great 
life-saving service, of which the nation is so justly proud, must be 
curtailed. Annual subscriptions and donations wil] be thankfully 
received by the secretary, Charles Dibdin, Esq., 14, John-street, 
Adelphi, London, W.C.; by all the lifeboat branches, and by all 
the bankers in the United Kingdom, 
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RAILWAY MATTERS. 


AMERICAN papers are describing ‘‘ Canfield’s"” compound 
engine, which appears to be simply an application of a Kingdon 
engine with a piston valve. 

On Sunday last, 9th August, the Midland Company 
worked a special train over its railway between Derby and Broms- 
grove, consisting of engine and tender, and the new van fitted 
with the mechanical apparatus for measuring the exact distances 
of all stations, junctions, &c. The recording apparatus was, we 
are informed, found to work most satisfactorily, and the whole of 
the Midland line is to be measured therewith, 


Sir W. Forwoop, presiding on the 11th inst. at the 
half-yearly meeting of the Liverpool Overhead Railway Company, 
announced that satisfactory progress had been made with the line, 
and that a contract had been made for its electrical equipment 
with the Electric Construction Corporation, London and Wolver- 
hampton. ‘Two miles bad been completed within the last six 
months, and the railway would probably be at work next spring. 


Tue following order has just been issued by the Midland 
Railway Company relating to the locking of carriage doors :— 
‘* Referring to the instructions on page 118 of the Appendix to the 
working time table, the arrangement which has heretofore been in 
operation for locking carriage doors on the off side of trains, has 
been discontinued, and the doors on both sides must in future be 
left unlocked. In case of a train being stopped on the line away 
from a station, the guard or guards must prevent passengers from 
alighting on the off side of the train.” 


Tue opening of the Bosnian Railway from Serajevo to 
Konitza will be hailed with lively satisfaction thruughout the 
occupied provinces. The new line is of great economic ay na 
as it connects the Hungarian system with the Adriatic. he Times 
Vienna correspondent says there have been considerable technical 
difficulties in the construction of the line, which is carried along the 
face of precipices at a high elevation through grand and most 
picturesque scenery. In this connection it may be mentioned that 
the accommodation for travellers in Bosnia is not as primitive as is 
generally believed, and that the state of the province offers to the 
tourist greater guarantees of security than any other Eastern 
country. 


THE recent statistics with regard to Irish railways, 
remarks the Jimes, are of a bong satisfactory character. The 
mileage has increased from 2441 in 1881 to 2667 in 1890, an increase 
of 226 miles. The number of passengers increased from 17,665,000 
in 1881 to 20,978,000 in 1890, an increase of 3,313,000, or 18°8 per 
cent. The annual average number of passengers for the first half 
of the decade was 18,884,000 and for the second half 19,709,000. 
The total receipts increased from £2,601,000 in 1881 to £3,061,000 
in 1890, an increase of £460,000, or 17°7 per cent. The average 
annual receipts for the first five years of the decade were 
£2,747,000, and for the last five years £2,877,000; while the 
receipts per mile increased from £1066 in 1881 to £1148 in 1890, an 
increase of £82 per mile. 

Mr. Roserr Pavuinc, who has been for twenty years 
chief goods manager of the North-Eastern Railway, has resigned his 
— but he will continue to give advice and assistance in the 

usiness of thecompany. He has been forty-two years in the service 
of the company. Mr. W. B. Johnson, whose retirement from the 
office of chief passenger superintendent we noticed last week, died 
a few days ago. Mr. Henry Tennant, who retired from the office 
of general manager of the company at the end of April, and was 
made a director, at the same time being presented with £10,000, 
will, it appears, give his services to the company without salary for 
three years from the date of his retirement. The fact is, that the 
company just at present could not well do without him, as there is 
no one so thoroughly familiar with the details connected with the 
railway rates and charges negotiations now being carried out by 
the Board of Trade. 


Tue Canadian Parliament has extended the time for 
the completion of the Chiquecto Ship Railroad one year. In the 
debate over the proposed extension, it was stated that the total 
quantity of clay and rock excavated was 1,745,957 cubic yards, 
leaving 278,933 yet to be excavated. Besides this, the deal rails 
were all delivered, nearly all the hydraulic machinery, one and 
a-half miles of single track laid, and nine-tenths of the heavy iron 
sleepers delivered. The ship cradles were ready, the locomotives 
are being built in Kingston, and there remains but one mile of 
grading todo. The reason for the delay was that the company 
is obliged to excavate for the basins 24ft. deeper than the estimate, 
in order to reach a solid rock foundation, Another cause was the 
scarcity of labour, owing to the railroad works in Annapolis and 
Cape Breton. The total expenditure thus far has, it is said, been 
£600,000, leaving £500,000 yet to be expended in finishing the work. 

Tue Swiss correspondent of the Economiste Francais 
states that an innovation in railway travelling, so far as the 
Continent is concerned, is about to be tried in Switzerland. In 
the Jura there is a large village, or small town, of 6000 inhabitants, 
called Ste. Croix, which is situated at an altitude of about 2300ft. 
above the plain. Ste. Croix, which does an important trade in 
clocks and musical boxes, has for some time been anxious to have 
a line of railway which would connect it with the Jura-Simplon 
system at Yverdon, situated on the ee Several plans were 
prepared, but before anything definite had been settled a wealthy 

bilanthropist named William Barbey offered to make the line at 
fis own expense and without any subsidy, upon the one condition 
that, for a period of twenty-five years, traffic should be entirely 
— on Sundays—that is to say, between midnight Saturda 
and midnight Sunday. The proposal was accepted, and M. 
Barbey, though a few friends have joined him in the enterprise, is 
fesutialeg the capital required, this being estimated at £92,000, 
or about £6130 per mile, the length of the line being not quite 
fifteen miles, e railway will, it is anticipated, be open for 
traflic the year after next. 


Tue Railroad Gazette describes a scheme for raising 
water from wells or other sources of supply to tanks for watering 
locomotives, which has been patented by Messrs. M. Burt and J. 
W. Skilton, of Jacksonville, Fla., and is being developed by the 
Acme Water Lift Company, with head quarters in that city. The 
device will be in operation, experimentally, within a few weeks on 
the Jacksonville, St. Augustine, and Halifax River Railroad, and 
experimental plants have been arranged for on several other roads. 
The device consists of a bucket, with a capacity of about 2000 
gallons, which is raised from the well or reservoir by a locomotive 
and which automatically empties itself into the water tank. The 
idea is to hvok on to any part of the locomotive or moving train 
with a wire rope which runs through suitably arranged sheaves. 
Then, as the engine moves away, the bucket is lifted to the elevation 
necessary. The length of this rope wili depend upon the depth of 
the well and the amount of reduction in the diameters of the 
sheaves intervening between the engine and the bucket. Of course 
the power required to lift the bucket may be made very small b 
sufficiently gearing down. When the bucket has emptied itself 
the rope is cast loose from the locomotive and the bucket runs back 
down the well. The descent of the bucket is controlled by a 
governor, which is out of gear while the bucket is rising, but is 
thrown in as it descends. This governor applies a brake, the 
ee eg of which increases with the velocity of the descent of the 

ucket. The well is covered and uncovered automatically. The 
object of the inventor has been to provide an apparatus that will 
do away with the necessity for stationary pumps of any kind, and 
for attendants, at water tanks. Models have been constructed and 
operate satisfactorily, but we believe that no full-sized apparatus 
has yet been put in operation. It is proposed to use the same 
apparatus to raise water for irrigating. In such applications of it 
animal power will be used to raise the bucket. 





NOTES AND MEMORANDA, 


Tue deaths registered in twenty-eight great towns of 
England and Wales last week corresponded to an annual rate of 
191 per 1000 of their aggregate population. 


In London last week 2317 births and 1646 deaths were 
registered. Allowing for increase of population, the births were 
244, and the deaths 37, below the average numbers in the corre- 
sponding weeks of the past ten years. 


Tue Danish Academy of Sciences recently offered the 
following among other — :—A gold medal, worth about £17, for 
an exposition of the theory of electric vibrations in limited and 
resting bodies in general, with a special application to simple 
forms of perfect conductors, so that for these cases the mathema- 
tical problem may be explained, and if possible solved. 


In a recent paper to the Société des Ingénieurs Civils, 
M. Haubtmann states that in London the cost of the electric ‘‘ horse 
hour” is 0°375f., that is, three times the cost of gas. In Paris it is 
0-90f., and at Saint Brieuc, the town where, since June Ist last, it 
is cheapest in France, it is still 0°52f. At Fribourg it has the 
lowest cest in Europe, 0°15f., and 0°10f. for a consumption over 
20-horse power. Such differences, he points out, do not arise from 
difference in cost of motor force, for, deducting that, the horse 
hour still remains in Paris at 0°75f., while in Fribourg it is 0°125f. 
They arise from differences in the amounts of capital engaged, and 
in the systems adopted. 


Ar a recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘ Examination of Samples of Native Iron of 
Terrestrial Origin discovered in Gold Washings from the Environs 
of Berezowsk,” by MM. Daubrée and Stanislas Meunier. The speci- 
mens examined weighed respectively 11°5 grams and 72 grams, and 
were discovered near the Berezowsk gold mines, Persia. The 
metal is very magnetic, but manifests no polarity. Its density 
is 7°59. When treated with an acid it is sensibly attacked, 
but does not show the Widmanstiitten figures, as is the case 
when acid is applied to a clean face of meteoritic iron. This 
fact and the absence of nickel leads the authors to conclude 
that the iron is truly native, About one per cent. of platinum 
is present, 

Dark mineral oils, dissolved in benzine, are apt after 
some time to deposit fine precipitates. The filtration of these pre- 
cipitates is difficult. Good results, however, are obtained by using 
filter paper containing asbestos. After having washed the pre- 
cipitates and dried them at 100 deg. to 110 deg. C., it was found, 
by weighing, that the quantities of the insoluble substances 
contained in three different mineral oils were 1°8, 20, and 1°8 per 
cent. respectively. The precipitates consisted of a fine powder, 
resewbling dark brown coal, having a slight bituminous smell and 
a higher specific gravity than water. The melting point is 
above 110 deg. C., and the powder, if ignited, burns with a smoky 
flame. It is insoluble in the various kinds of petroleum spirit, 
slightly soluble in ether, but easily so in heated petroleum. It 
dissolves easily in carbon bisulphide, benzene, ether, chloroform, 
and in a mixture of ether and chloroform. The Chemical Trades 
Journal says these resultsindicate that the precipitates thus obtained 
belong to those organic substances which are formed by the oxida- 
tion of petroleum, the most important of which is asphaltum. 


In the course of a paper read by Mr. A. P. Laurie 
before the Society of Arts upon the durability of paintings with 
oils and varnishes, some important statements were made respect- 
ing the power cf different painting media for preserving the colours 
mixed with them or the surfaces to which they are applied. We 
are accustomed to assume that ordinary varnishes and oils do 
preserve surfaces from the action of moisture ; but, unfortunately, 
if a sufficiently delicate test be applied, this is not found to be so. 
Mr. Laurie’s test is to use, as a pigment, ignited sulphate of copper, 
which is a highly hygroscopic body. If a little of the ignited 
sulphate is ground with linseed oil, and a glass slide is painted with 
it, an enamel-like white surface is obtained, with sometimes a 
greenish tinge in it. In a dessicator, this appearance is preserved ; 
but if, when dry, the slip is exposed to the air of a room, it 
gradually turns green and transparent. If exposed under a bell 
jar over a tray of water, the change is much more rapid. Linseed 
oil prepared in many ways was tried in this manner by Mr. Laurie, 
and it all admitted moisture. Indeed, his experiments seem to 
show that linseed oil, no matter how pure or how carefully refined, 
cannot be depended upon to protect a surface from moisture. 
Resins appear to keep out moisture better; but, of course, the 
surface produced is brittle and perishable. Varnish was of very 
little use ; mastic being best. 


In a paper on “ Electro-deposition and its Bearing upon 
the Preservation of the Bottoms of Iron and Steel Ships,” Lieut. 
C. W. Jungen, N.S.W., remarks—American Engineering News— 
‘* With iron and steel ships great care has to be taken to pre- 
vent the skin of the ship becoming electro-positive to any 
other substance. The bearing of the screw-shafts and the 
valves for the ~~ of waste water are made of alloys of 
copper, and near these where excited by salt water a strong 
galvanic action would set up, attended with the rapid de- 
struction of the steel of the shafting, rudder post and plating, 
because the iron or steel would be electro-positive to the copper 
alloy. In order to prevent such destruction a zinc protector is 
»laced around all openings where copper or its alloys are present. 

he zinc being more electro-positive than iron or steel, is the metal 
acted upon and dissolved. The consideration of electro-chemical 
relations of the metals must also be taken into account in the moor- 
ing of vessels, as it is evident that the making fast of an iron or 
steel ship alongside of a copper-bottomed ship, or even to another 
iron ship coated with certain compounds of copper in use as anti- 
fouling compositions, would be sufficient if the connection were 
made by a steel hawser or even a wet rope, to set up galvanic 
action at the expense of the iron or steel ship. For the same 
reason copper-bottomed vessels should not be made fast to iron 
piers or steel ships to piers protected by copper.” 


In a letter to the Times of Wednesday, Mr. J. 
Chambers, of 114, College-hill, E.C., says:—‘‘ It may interest 
some of your readers to know that last week, while some workmen 
were digging for a drain ina yard adjoining some premises of mine, 
known as East Paul’s Wharf, Upper Thames-street, in knocking 
away some brickwork they made a small opening into what proved 
to be a subterranean passage or tunnel. I, with some of the men, 
was let down through this hole, and found myself in an arched 
cavern, which by the light of a candle I carefully examined, and 
found it commenced at a distance of about 50ft. from the river 
Thames, and extended in a northerly direction for a distance of 
110ft., the width being 14ft. The ends had apparently been 
bricked up at a comparatively speaking more recent date than the 
brickwork of the roof itself, which was arched. Some idea of its 
age and the length of time since it had been visited may be 
gathered from the fact that from all parts of the roof hung stalac- 
tites, in some cases a yard long. The floor was of mud, and had 
the appearance of the bed of a river, being in great waves with a 
smooth surface, and cracks or fissures an inch wide running through 
it. The height of the crown of the arch from the roadway was 
about 8ft., and the floor about the same distance from the crown. 
I had a bar put down through the mud about 4ft., without finding 
any bottom. The air was so bad that I had frequently to return 
to the opening for breath. The old house on the river bank, 
standing partly over this vault, is said to be 300 years old, and to 
have been occupied by James I., the adjoining old wharf still 
standing being used as barracks for his soldiers.” The origin of 
this coyered creek has recently been explained by reference to 
Wilkes’ ‘‘ Encyclopedia Londonensis, or Universal Dictionary,” 
edition of 1815. 





MISCELLANEA. 


Tax Institute of Marine Engineers have resolved undex 
the Companies’ Act, 1862 to 1886, to apply to increase the number 
of members from 500 to 1000. 


At the recent Royal Manchester and Lancashire Show, 
the highest award for combined stiff canoe brick-making machine 
was received by Mr. W. Johnson, of Castleton Foundry, Leeds. 


Tue Campbell Gas Engine Co., Limited, of Well-lane, 
Halifax, have opened new London offices and show-rooms at 114, 
Tooley-street, London Bridge. The London business will, as 
before, be under the management of Mr. D. B. Macbride. 


In the Strand Magazine for August is an interesting 
popular article entitled ‘‘Up a Shot Tower.” It describes the 
methods of making and sorting the shot, and gives a number 
of views of London from a shot tower; and tells something of the 
origin of shot making. 


THE catalogue of the Taunton Electrical Engineering 
Exhibition, now open, has been printed in quarto size by Messrs. 
C, Goodman and Son, Taunton, and exceedingly well printed and 
finished ; but the size is an awkward one, and the catalogue is 
chiefly a collection of advertisements. 


Messrs. WEBSTER AND Sons, of Deptford, Sunderland, 
have just turned out a steel wire rope four miles long and weighing 
20 tons, for underground haulage in a ovlliery in the South-west of 
England. The cranes at the yard and the goods station were unable 
to lift the load all at once, and therefore the rope was made up 
into three coils, and allowing the slack connecting these to hang, 
they were lifted one at a time. 


Tue Local Board of Great Malvern, owing to the rapid 
increase of population within their district and the addition to their 
sewerage system of the sewage of North Malvern, are, under the 
advice of Messrs. Bailey, Denton, Sun, and North, Westminster, 
increasing the number of the intermittent filtration beds upon their 
sewage farm, so as to provide more ample and lasting means of 
sewage purification for their enlarged district. 


Tue Bournemouth Gas and Waterworks Company has 
recently had a series of five ‘‘ Abyssinian” tube wells put down for 
them at their Tackton pumping station, by Messrs. LeGrand and 
Sutcliff, of London. In order to test the yield of these wells 
exhaustively the pumping engine was kept going continuously day 
and night for seven days, with the result that a supply of over 
half a million gallons per diem was obtained, and this only 
lowered the head of water temporarily 7ft. 


A THOROUGH survey of the locality has resulted in the 
scheme for opening out a fresh reservoir to supplement the water 
supply of Rangoon being abandoned—says Indian Engineering— 
the estimated cost being Rs. 35,00,000, a sum too heavy in the 
present state of municipal finances. That a fresh supply will have 
to be provided in the near future is certain; with the additional 
quantity of water necessary for increased house connections with 
the drainage system, and the rapidly growing population, a new 
source must be found somewhere, and the question of cost put 
aside. 


REFERRING to the remarks in THE Encineer of the 
4th July, 1889, on the increasing use of steel pipes instead of cast 
iron for waterworks purposes, Messrs. Thos. Piggott and Co. send 
us a copy of a letter from Major-General H. 8. Palmer, retired 
R.E., who has carried out the Yokohama water supply, and says, 
“The mild steel tubes of from 32in. to 36in. diameter, manufac- 
tured by you for the inverted syphon lately constructed under my 
direction at Nisakamura, in the Province of Hiogo, Japan, have 
proved a complete success, There was at first some leakage at the 
rivetted connecting joints made up here, but this was due solely to 
our own workmen having to some extent scamped the plate 
caulking. That shortcoming, however, was soon remedied, and 
the syphon is now water-tight from end to end of its length of 
2488ft., and doing its work to my entire satisfaction. The bottom 
of the syphon, I may add, is 180ft. below water level at the inlet 
well, and the 34in. tubes used at that part have a thickness of 
fin.” 


THE monthly report of the Amalgamated Society of 
Engineers is scarcely of so favourable a character as that of the 
Steam Engine Makers’ Society referred to last week. The returns 
of the Amalgamated Society of Engineers show a slight increase in 
the number of unemployed, and there are now a little over 3 per 
cent. the of total membership on the books in receipt of out- 
of- work donation. Small labour and wages’ disputes in 
a number of districts tend of course to add to the out-of-work 
members on the books; but this does not altogether account for 
the increase now taking place, which can only be attributed to a 
general lessening activity in trade. The reports from the various 
districts as to the condition of trade are for the most part not more 
than moderate, with declining activity returned in many places, 
and trade returned as actually bad in some. With regard to the 
fifty-three hours’ movement there is no specially new feature to 
report, except that the reduced number of hours has now been 
conceded in the Bolton district ; but the general slackening off in 
trade has operated against this matter being pushed forward so 
keenly as might otherwise have been the case. The only satis- 
factory feature in the report is the continued considerable decrease 
in the number-of members on sick benefit, and these have now got 
back to something like the normal percentage. 


Tue Carl Hirschberg, which belongs to the port of 
Hamburgh, and was built by Messrs. S. P, Austin and Suh, of the 
Wear Dockyard, was caught in the blizzard which caused so much 
devastation in the English Channel in March last, and driven 
ashore at a small place called Portscatho, near to Falmouth. 
The force of the gale carried the vessel a considerable distance over 
the rocks, and beyond the usual high-water mark. She lay on the 
rocks at Portscatho for about two months, but, owing to the good 
construction of the vessel, she held out against the winter storms, 
to which she was further exposed during that time. After several 
attempts had been made to refloat her, she was at length by degrees 
successfully launched on the usual hollow and half-round planks 
broadside on into deep water during the spring tides of May. The 
vessel was then placed in a graving dock at Falmouth, when it was 
found that the bottom was most seriously damaged, the whole 
plating being ‘‘set up,” particularly so in the way of the engines 
and boilers, to the extent of 3ft. The double bottom was entirely 
destroyed, the machinery disabled, and the boilers displaced. The 
repairs were entrusted to the builders of the vessel. Arrangements 
were made for the temporary repairs of the vessel, and her propeller 
being removed for easy towing, she was taken to Sunderland in tow 
of a powerful salvage steamer. Aftera further preliminary survey in 
the graving dock of the builders, it was decided to take out the 
machinery and boilers in order to facilitate the repairs. Then the 
entire bottom was removed, from the bilge keel on one side to the 
bilge keel on the other side, from stem to stern, including frames, 
floors, tank yirders and brackets, double-bottom plating—or tank 
top—ceiling, cement, &c.; and as the work of renewing or 
replacing these is now nearly completed, the vessel will in a few 
days be aguin ready to receive her machinery and boilers. It may 
be added that the plates and frames all fore-and-aft in the botton: 
were bent and beekled in a most extraordinary manner, notwitb- 
standing which there were no serious fractures, whilst above the 
water-line and on deck the vessel presented all. the appearances of 
a strong, smart, and well-kept steamer, a result which certainly 
reflects much credit upon the makers of the steel—the Consett 
Iron Company—and all concerned in the construction of the vessel, 
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STEAM TITAN FOR MADRAS HARBOUR WORKS. 





One of the largest steam cranes ever erected in Ipswich 
has recently been built at the Waterside Works, to the 
order of Sir Alexander Rendel, consulting engineer for the 
Madras Harbour Works, and will be chiefly employed in the 
construction of the breakwater in connection with this under- 
taking. We illustrate it herewith. Some visitors recently 
assembled to see the trial of the crane, and a newspaper 
report says:—‘‘ There were several other cranes in the yard, 
running about in all directions, apparently doing odd jobs 
here and there, picking up a few tons of iron at one place, a 
casting-box at another, or some heavy weight at another. 
One, a very handsome piece of machinery, intended for the 
Manchester Ship Canal, appeared to be told off to wait upon 
the Titan, and was employed in piling up the huge burden 
which was to test the capabilities of the monster. The Titan 
itself, in its sombre drab suit, numbered at every joint, to 
facilitate re-erection after transport, stood solemn and 
silent in the midst of these comparatively small, but 
really powerful pieces of active machinery, apparently 
regarding with supreme indifference the accumulation of 
its burden. When everything was in readiness for the test, 
the huge machine, weighing close upon 200 tons, obedient 
to a motion of the master’s hand, moved almost noiselessly 
forward, spread out its formidable claws, and apparently 
without effort gripped and lifted a pile of iron plates, 
weighing in the aggregate 42 tons, carried it backwards and 
forwards along the line of rails laid down for its accommoda- 
tion, swung the heavy weight first to the right and then to 
the left, and then returned to its original position, and all 
without any evidence of straining or shock of any kind.” The 


Titan has been built for the purpose of lifting and transport- | 


ing blocks of concrete, which will form the foundation of the 
new breakwater in Madras Harbour. These blocks will each 
weigh about 32 tons, and will be made upon a platform in 
close proximity to the breakwater. These blocks the Titan 
will lift from the platform on which they are made, swing 
round with them, travel forward to the end of the finished 


portion of the breakwater and deposit them in the sea, to | 


form the foundation upon which a further portion of the 
work will be built. The Titan was inspected and fully 
tested in all its motions by Sir Alexander Rendel and his 
son, who were both extremely pleased with the design, 
workmanship, and efficiency of the machine. The test 
load, as we have already stated, was 40 tons, which is lifted 
at qa radius of 50ft. All the motions of the apparatus are 
under perfect control by a set of levers situate on a platform 
within easy reach of one man who has absolute control over 
every action of the powerful machine, the actual weight of 
which without water ballast or load is 152 tons, so that when 
it is travelling with its 40-ton load and its water ballast there 
are 210 tons absolute weight in motion. 
the momentum acquired by such an enormous massin motion 


| veniently taken to pieces, all the parts being carefully | 
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successful is their operation that the driver may set his engine 
at full speed in one direction, and then reverse the friction cones 
to drivein the opposite direction, the engine still running at full 
speed. Even with such a severe test, no shock is perceptible in 
any part of the gear. The load swings round in a forward direc- 
tion for some little time after the gear is reversed; it then 
comes gradually to a stop without any perceptible jerk, and 
as gradually starts off in the opposite direction, also without 
shock. In like manner the gearing which causes the crane 
to travel on the rails is provided with spring drivers, because 
it would not be reasonable to expect a mass of over 200 tons 
to start moving directly, as the engines rotate, and the spring 
drivers enable the engines to move several revolutions before 
the Titan begins to travel, the power to cause the motion 
having been gradually accumulated in the spring drivers, and 
as gradually given out. Several other important features are 
embodied in this particular Titan. It has not only to swing all 
round the circle with a full load, but it must also, owing to the 
shape of the breakwater upon which it is to be employed, be 
able to travel upon a curved road. To secure this result, 
the Titan is placed upon twelve wheels, in three groups of 
two each on either side. The outergroups at the four corners are 
on pivotted bogeys; the central groups only are driven, and 
by a well-known contrivance of differential gear called a 
Jack-in-the-box, the wheels on the outer curve can travel 
over a greater distance than those on the inner curve, 
although both are driven by the same engine. 
in this respect has been tested in the yard on a curve of 90ft. 
radius, and found to answer the demand most admirably. 
The great blocks with which the Titan will have to deal are 
seized in powerful claws, which close automatically on the 
load and raise it by sheer power of grip; and when these 
blocks are suspended over the position they are intended 
to occupy in the sea, there is another automatic appliance 
by which the claws are made to release their hold. In this 
way the foundations of the new structure will be laid under 
water. 
required, the great blocks of concrete will be gently lowered 


| down, and adjusted upon the prepared foundation as neatly 


as a bricklayer lays his bricks. The Titan itself is made of 
mild steel, and all the parts are most carefully machined 


and put together with turned fitting bolts, the very rivet | 


holes being accurately drilled in situ. 
The whole of the work is so arranged that it can be con- 


| marked, so that it can be erected on reaching its destination 


It is obvious that | 


would be very great, and if provision were not made to reduce | 


this force gradually some portion of the structure would 
inevitably give way. The slewing round gear, for instance, 
is remarkably free, and 40 tons moving round at a radius of 
50ft. would acquire a momentum considerably in excess of 
the actual weight. To provide for easing off this force spring 
drivers are introduced in various portions of the gear, and so 


by unskilled labourers, under the direction of a few com- 
petent mechanics. So complete are the markings and the 
accompanying plans, that it is not even necessary to send out 
any person familiar with the machine to insure its proper 
erection. The apparatus has been designed by Mr. F. G. M. 
Stoney, M. Inst. C.E. 








SPINDLE O1Ls.—A really good spindle oil is a great desideratum | 


in cotton mills and for wood-working machinery. However unim- 
ape it may appear to be, the small difference which may exist 


etween two good oils, when viewed in the light of lubricating a | 
single spindle, becomes a matter of great moment when the differ- | 
| ence is spread over 20,000 to 30,000 spindles in a cotton mill ; and, | 


| if so with two good oils, what must the difference be between a 


good and a bad oil; it means, perhaps, using 100-horse power 





The machine | 


Subsequently, when more accurate work will be | 






< 


instead of 150-horse power to drive the mill. The speed at which 
a cotton spindle revolves varies considerably—the slowest will run 
at about 5000 to 6000 revolutions, while some travel at 12,000 
revolutions per minute. The spindles themselves are comparatively 
light, and therefore do not contribute much to the pressure on the 
bolster and footstep; the pressure on these bearings is chiefly 
contributed by the driving band, which may exert a pressure 
of anything from 2]b. to 8lb. or 101b., according to its tension ; 
obviously, the smaller it is, provided the driving strain is sufficient, 
the better it is, and the less power it takes to drive the spindle. 
The high speed at which the spindle revolves demands the use of 
an oil of low viscosity to lubricate it properly. Now, there is only 
one of the fat oils—sperm oil—which satisfies the conditions in this 
respect, although other oils have been used such as lard, colza, 
olive, &c., yet these are much too thick to give satisfactory results, 
and their use alone can only lead to an increase in the engine power 
required to drive the mill, and thus to an izcrease in the coal! bill. 
The mineral oils from Scotch shale and American and Russian 
petroleums has placed in the hands of cotton spinners a variety of 
oils which possess the required viscosity for the purpose. These, 
and the possibility of mixing them with fat oils of all kinds, has 
caused the placing on the market of a great variety of spindle 
oils whose basis is a mineral oil of some kind with a greater 
or less proportion of some animal or vegetable oil. The 
mineral oils are very varied, some are too thin and have too 
little viscosity forthe purpose ; some dealers for the sake of a little 
extra profit, add a quantity of fat oil to these to apparently bring 
up the viscosity, but these oils rarely, if ever, give satisfactory 
results. Most of the mineral oils are too heavy, having too much 
viscosity for the purpose. Good oils are 0°85 to 0°895, Scotch 
oils ; 0°900 to 0°910, American; the Russian oils are too thick to be 
used alone, they may be thinned down with some thin Scotch 
or American oils. It is rarely these oils are sold by them- 
selves, generally from 5 to 15 per cent. of a fat oil is mixed 
with them; for this purpose sperm, olive, rape, colza, cocoanut, 
lard, and animal oils have been used. Now the qnestion 
comes what standard should the spindle oils approximate to ; this, 
says a writer in the Chemical Trades Journal, is a very difficult 
| question to answer, partly because an oil which will suit, say, a 
doubling spindle may not suit a mule spindle, which travels 
quicker, and partly from the want of a universal standard of 
reference. However, as some guide, it may be laid down that for 
spindles travelling at from 6000 to 8000 revolutions per minute, an 
| oil having a viscosity of 130 at 70 deg. Fah. and of 37 at 120 deg. 
| Fah., will work well; for spindles of 8000 to 10,000 revolutions, the 
oil may have a viscosity of 115 at 70 deg. Fah., and 32 at 120 deg. 
Fah.; while for revolutions of 10,000 and upwards, the oil may 
have a viscosity of 100 at 70 deg. Fah., and 30 at 120 deg. Fah. 
The viscosity may be measured in Hurst’s Standard Viscometer. 
The flash point of an oil is of no value as determining its lubricating 
value. All that it is useful for is to ascertain that it is safe to use, 
i.e., Will not give off any vapour under any ordinary conditions of 
using which will take fire; spindle oils should have a flash point of 
not less than 350 deg. Fah., most of those in use at the present time 
flash at about 370 deg. Fah., while some flash at 390deg. Fah.; such 
high flash points are not necessary. The writer has not seen a 
spindle oil of higher flash than 390—394 deg. Fah., and the standard 
laid down by the writer in ‘‘Thorpe’s Applied Chemistry” of a 
flash of 424 deg. Fah. is an unattainable one. The specific gravity of 
a spindle oil is a matter of no moment, as much depends upon the 
| source of the mineral oil used; one make having a gravity of 
| 0°871, gives as good results as other makes of 0°890 or 0°905, so 
that no standard can be laid down for gravity of spindle oils, The 
only simple standard which can be applied is viscosity. Every 
textile spinner should endeavour to get the best spindle oil he can, 
| for then he will find that he runs his spindles with the smallest 
possible amount of engine power, and with a small coal bill. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE VALUES OF vy AND J. 


Sir,—Although ‘‘Caledon” has altered the title of the corre- 
spondence to that of the value of y only, | have adhered to the 
original title. With the exception of the statements, that the value 
of y, determined by the air compressor method, would be found 
to differ but little from unity, and that the values of y, quoted in 
his previous letter, do not appear to agree with me, his letter is 
filled with topics which have not the slightest relevance to +. 
“Caledon” is evidently in a position to ascertain all the values 
of y obtained by the leading experimentalists. How is it that he 
has not pan A Regnault’s value? Does it disagree with him? 
‘‘Caledon” must see, if he will take the trouble to think, that so 
far from the diversities in the values quoted by himself disagreeing 
with me, they fully confirm the truth of the assertions I have 
from the very first made, viz., that the true value of y can never 
be definitely ascertained, and that the value of J obtained from 
values of yy and the specific heat of air, cannot be made to agree 
exactly with the value of J adopted by Joule, except by the pre- 
Baconian methods in vogue with the fin de séle scientists, 
Joule’s value of J may be very nearly, possibly by a chance hit, 
quite correct, although the results of the majority of independent 
experiments give very different values; but I maintain that the 
agreement of the results of another set of experiments, whether 
like his own direct or indirect, with Joule’s value within a few 
places of decimals, is proof positive of the utter unreliability of 
the apparently corroborating results, It is not, however, a matter 
of the slightest practical importance, A knowledge of the value 
of J is of no more use to an engineer in designing an installation 
of machinery than a knowledge of Carnot’s theory of thermo- 
dynamics. 

When sound is heard at a greater distance in one state of the 
atmosphere than im another state, the resistance to the wave of 
sound must have been greater in the latter than the former case, 
and therefore the velocity less, As was anticipated by scientific 
men, the velocity of sound has been proved by experiment to 
gradually decrease, until it dies away, overcome by the resistance 
met with. If, therefore, the wave of sound, moving on a level with 
the source of sound, dies away sooner than when it ascends, it 
follows that the resistance met with in the latter case is less than 
in the former, and this diminution in the resistance can only be 
due to the diminution of the density of the air met with as the 
sound ascends, All the other points raised in ‘‘Caledon’s” letter have 
been already discussed ad nauseam. Why has not ‘‘Caledon” 
acknowledged in a manly and straightforward way, as he unques- 
tionably does in an uncandid indirect way, that the value of y 
cannot be determined by means of the observed velocities of sound ! 

‘‘Caledon” must know that the value of y~ obtained by the air- 
compressor method can only approach the value unity when the 
compression is nearly isothermal, and that a close approximation 
to isothermal compression is impossible. I conclude he has read 
my description of the air-compressor method, and therefore must 
know that every precaution is to be taken to make the compression 
adiabatic, a result attainable almost to exactness, ‘‘Caledon” is, I 
presume, by profession an engineer. It is to be hoped, for the 
sake of the rising generation of technical school engineers, that he 
is not also a teacher of professedly scientific engineering. 

The only mistake pointed out by Mr. Bower is a self-evident 
arithmetical slip, which it was bardly worth his while to refer to 
even once. I regret to have again to point out to “‘ Caledon” that, 
if he had taken the trouble to think, he would have seen that this 
is not an instance of an allegation made by myself of the existence 
of error in the investigations of others. 

To the last Mr. Bower maintained that the value of y has nothing 
to do with the value of J, and that Regnault had determined the 
dynamic specific heat of air at constant pressure without reference 
toy. The closing paragraphs of his last letter also show that at 
that date be was unaware that Regnault’s value of the specific heat 
of air at constant pressure has nothing to do with the actual values 
of the dynamic specific heats of air and water, but simply with the 
ratio of that of air at constant presssure to that of water. 

Mr. Bower and ‘‘Caledon” should think for themselves, The 
following problem will form a very suitable subject for the com- 
mencement of their practice in this art. The proof of the truth of 
the adiabatic relations between the temperature, pressure, and 


volume, viz, p r¥ = Po Yo Yand t= ( P ) ¥! t, does not 
Po . 
in the least depend on the truth of the principle of the converti- 
bility of heat and work. It follows, therefore, that if the adiabatic 
changes are correctly given by the above equations, and the prin- 
ciple of the convertibility of heat and work is true also, that the 
work done in adiabatic expansion depends solely on the amount of 
the expansion, and not on the method by which the expansion is 
effected. WILLIAM DONALDSON, 
August 4th, 


FORCE AND MOTION, 


Sir,—I have been unable to reply sooner to Professor FitzGerald’s 
letter, published in THE ENGINEER of July 31st. 

It appears to me that Professor FitzGerald holds views on 
dynamics which are peculiar to himself, and this is the reason why 
we make no progress towards agreement. 

1 stated as clearly as I could that a force residing in a body B 
was exerted on a body A; and vice versd, a force residing in a body A 
was exerted on a body B, In this I followed the ordinary practice. 
Thus it is said that the force residing in a projectile is resisted by 
the force—resistance—residing in an armour plate. As I under- 
stand Professor FitzGerald, different words should be used, but 


what these may be he has not stated. 
Professor FitzGerald lays down the new law that the forces 
residing in two bodies cannot balance each 
other. Nothing is easier than to prove that c 
/ 
spheres suspended by cords from the point C, \ 

The force of gravity residing in A and exerted \ 

on B is balanced by the force of gravity ar A — 
residing ‘x B and exerted on A, and neither : x \ 
can fall to the lowest position. I do not A B 
think that Professor FitzGerald will dispute 

that equilibrium results here from this 

balancing of forces, The conditions comply 

opposite, 

Thus, then, it appears that two forces can balance each other 
without the presence of the third body which Professor FitzGerald 
holds to be necessary. 

I have already pointed out that if it can be proved that two 
equal forces exerted on and residing in two masses of matter can 
balance each other, Professor FitzGerald’s solution of the third 
law difficulty falls to the ground. This he does not deny. 
letter do not apply to anything in particular. I have never said 
that a horse cannot pull a cart along a road. What I have said is 
that it is a standing puzzle. Now it can be true at one and the 
same time that a horse can pull a cart one way, and it is also 
equally true that, as stated by Newton, the cart pulls the horse 
the other way with precisely the same force. 
The solution I have given of the difficulty is that force is not a 
cause of motion, and cannot be, seeing that all energy is dynamic. 


this is not true. Let A and B be two equal 

with Newton’s third law. Action and reaction are equal and 
Finally, I may point out that the concluding sentences of his 
Hunter’s Quay, August 7th. A CRAMMER. 





SCREW PROPELLERS, 
Sir,—I should not again trouble you on this subject, having 
actually yiven pitches as well as diameters for the alternative 





screws, and in my second article recommended as to outline, &c., 
that designs should be followed which are found practically 
successful, but that others besides ‘‘ Superintending Engineer” 
have a confused idea that the existence of retary motion in the 
wake, as I laid it down, implies that the whole power of the engine 
must be expended in producing rotation of the water. The idea 
arises from confounding force with work done; an error common 
enough among persons possessing a scant knowledge of elementary 
mechanics, but which such persons are usually reluctant to air in 

rint, being conscious of some confusion of ideas in the matter. 

hose, however, who are uraware of the muddled state of their 
own notions are more apt, like ‘‘ Superintending Engineer,” to 
pos | an incapacity for understanding very simple matters freely 
enough, and to show, by obstinately discrediting the opinions of 
persons infinitely better qualified to judge than themselves, as he 
discredits those of Mr, Thorneycroft, Mr. Froude, &c., the small, 
if not negative, weight which should be attached to opinions 
founded on such self-sufficient narrowness as they exhibit themselves 


to possess, 

f said, indeed, that the turning moment of the engine is equal 
to the moment of momentum generated per second; and this is so 
for precisely the same reasons that the thrust is equal to the back- 
ward momentum generated, or forward momentum destroyed per 
second in the wake; but it no more follows that the whole work 
done by the engine must be expended in producing rotation of the 
water in the one case, than it follows that it must be all expended 
in | eo pe backward motion in the other. The turning moment, 
and work wasted in producing rvtation of the water, are just as 
distinct as the thrust, and work wasted in producing backward 
=" distinction, no one, so far as I know, has any difficulty 
about, 

Any reason assignable, from the yielding nature of a liquid 
whose parts are naturally in equilibrium among themselves, for 
the water giving way backwards from the thrust of the screw, 
is equally good for the water yielding roundwards—if the word may 
be coined—to the twisting force exerted by the screw. If the 
roundwards yielding be denied, the ground is cut from under the 
feet of any reason that can be given for the water yielding in any 
direction whatever. 

The direct and clear evidence given by twin overlapping screws 
to the fact that the wake’s motion follows the rotation of the screw 
—otherwise the after screw would not be affected as it is by the 
direction of rotation of the other—far outweighs the imperfect 
information obtained from superficial observation of a wake which 
has over guiding surfaces such as the rudder, or is broken 
up, in great part, on the surface of the sea. 

e existence of rotary—but not therefore rotational in the 
technical sense—motion in the wake being admitted, no attempt 
on any grounds not subversive of the whole of existing methods of 
mathematical reascning has been made to show that the conse- 
quences I showed follow therefrom do not follow, or do not 
correspond with experimental results. 

Galway, August 10th. Maurice F, FitzGeracp. 





MANCHESTER SHIP CANAL. 

Sir,—We notice in your article on the Manchester Ship Canal 
of July 10th your statement that the electric light has been used 
throughout the workings. We are surprised at this, when it is 
very generally known that our lamps, called ‘‘ Wells Lights,” have 
been used exclusively on this contract from its commencement. 
Above five hundred are employed, representing a total of over 
haif-a-million candle-power. None are more ready than the con- 
tractors to own how indispensable this portable light has been, 
enabling night work to be conducted on a much larger scale than 
would have been possible with any other system of fixed or electric 
light. The electric light is only used round the Closes, and in 
some cases to light the loading jetties, but never, we believe, in the 
actual working. We shall be glad if you will insert this letter. 

St. Pancras, London, August 10th. A. C, WELLS AND Co, 





CANADIAN RAILWAYS. 

Srr,—In your issue of July 24th, on page 71, you inform 
“TT. D. 8." that the gauge of the Grand Trunk Railway of Canada 
is 5ft. 6in. Permit me to point out that such has long ceased to 
be the case; the Grand Trunk is now of the standard gauge, as 
are several local lines in Ontario, originally built narrower or wider 
than the standard, now merged in the Grand Trunk or Canadian 
Pacific systems. Gro. 8. CuMINE, 

Rattray, Peterhead, N.B., August 5th. 





DISPOSAL OF SEWAGE, 


Srr,—In your benevolent criticism of Mr. Rider Cook’s paper on 
the above subject you apparently endorse conclusions which, I 
venture to think, are erroneous, both as regards the ammoniacal 
value of sewage and the view expressed in the concluding par of 
the notice, which reads: ‘‘One alternative exists (i.e.) to existing 
methods, which would reverse the upshot of the whole question.” 
Further on it reads: ‘‘The only chance of such a change lies, as 
Mr. Cook has indicated, in the use of some chemical or chemicals— 
blessed words—capable of immediately deodorising, and afterwards 
pees from decay, the foecal matter to which it or they were 
applied.” 

Pho the above conclusion I beg to offer the most decided objection, 
based on the following evidence in reference thereto: First, as 
regards the value of ammonia in sewage, the estimate of 4d. per 
liquid ton is a most exaggerated value, as may be seen if we apply 
it to the sewage of London, when we get the ridiculous sum of 
£1250 per day, or the equivalent of 104 tons of ammonia at £12 per 
ton. To get at the actual facts of the case, let us assume we have 
a process of purification in vogue which recovered from 60 to 70 per 
cent. of the total solids—which is quite feasible—consisting of 
70 to 80 per cent. of the organic matter, and containing 90 per 
cent. of the total organic and 50 per cent. of the total free 
ammonia the sewage contains in this case—apart from road detritus, 
which need not enter into the calculation at all—we should have 
about 576 tons of dried sludge, containing about 1°40 per cent. of 
ammonia, or equivalent to a total of eight tons per day instead of 
104, at the estimated value of 4d. per liquid ton of sewage. 

As regards the interpretation attaching to the sentence of, ‘One 
alternative exists to the methods in use,” I beg to suggest that of 
entire abandonment of all forms of chemically treating sewage; 
first, on the ground of uselessness and cost, as clearly indicated by 
London’s experience ; secondly, to enable us to achieve the vitally 
important condition in sewage disposal of deodorising sewage 
matter, coupled with its after preservation from decay. I believe, 
Sir, THe ENGINEER is the first journal to indicate the one con- 
dition upon which must necessarily depend the practical 
possibility of a commercial return from sewage. My suggestion 
to abandon chemical treatment is based on the all-sufficient fact 
that any form of such treatment necessarily deprives the sludge of 
all commercial value, a fact easily proved alike by the farmer's 
experience or by submitting the material to the manufacturer of 
manure, who could not afford to accept it asa gift. And yet this 
same manufacturer scours the world over for materials—driers for 
manure—far less fitted for the purpose than is sewage, provided 
the material is free from certain chemicals, and in the condition 
you lay down, Sir, regarding decay. 

In proof of the suitability of sewage sludge for the purposes 
named when recovered under the conditions mentioned, I can show 
samples of sludge recovered from an even fouler sewage than that 
of London, which has been kept for more than three years without 
any sign of decay or offensive smell, either in its natural state or 
when used as “adrier” mixed with other material peculiarly 
liable to decay, i.e., blood, &c. 

Asregards the suitability of sludge for manuremanufacture, I have 
samples of such manure containing as much as 55 per cent. sludge, 
which by analysis gives 49 per cent. organic matter, 21°56 per cent. 
tricalcic phosphate, 4 03 per cent. ammonia, I doubt if a mixed 





manure could be obtained in the market showing equal analytical 
value to the above, and feel quite sure that no manure approaching 
it in value is available to the farmer at the price at Phich such 
manure could be sold and leave a sufficient margin to cover a part 
of the cost of sewage disposal. 

A propos of your sympathetic encouragement to chemists and 
engineers to go on and prosper, I beg to inform you that recently 
a Dublin chemist has taken out a patent for chemically treating 
sewage and afterwards “ parbviling it” by heated coils of pipes; so 
that you see, Mr. Editor, efforts are still being made to solve the 
problem. HILL HARTLAND. 

728, Grimesthorpe-road, Sheffield, 

August 7th. 





Sir,—Will Mr. Barlow kindly follow his letter by an outline 
scheme, giving the cost of the 3000 odd miles of sewers required 
in order to effect the separation of the rainfall from the sewage ; of 
course the cost per mile would be less than the outfall sewers, 
which cost about £50,000 per mile, but that isa mere detail; but 
what would the cost be! How much additional expense is incurred 
at the pumping stations and at the outfall works in consequence of 
rainfall being admitted to the sewers? 

Mr. Barlow ought to know, as he has before now written on 
‘*London Sewage.” Let us drop generalisations and come to 
details, then we can see how much Mr. Barlow’s observations are 
worth. M. Inst. C.E. 

National Liberal Club, Whitehall- 

place, 8.W., August 10th. 








CRYSTAL PALACE ELECTRICAL EXHIBITION. 


A MEETING of the Electrical Trade Section of the London Chamber 
of Commerce took place on Friday last to consider, in conjunction 
with the directors of the Crystal Palace, who were present, the 
advisability of postponing the Crystal Palace Exhibition, the open- 
ing of which had been fixed to take place in November. The 
chamber had issued circulars to the members of the section asking 
first as to whether they proposed to exhibit or not, and second, as 
to whether they were in favour of a postponement of the Exhibition 
or not, and the result had been to show that while the number of 
firms proposing to exhibit and not to exhibit were about equal, 
there was a decided preponderance in favour of postponing the 
Exhibition. They were of opinion that it would greatly conduce 
to the success of the Exhibition to have a postponement. It was 
thought that there was not sufficient time for the trade to make the 
Exhibition of scientific interest. The exhibitors wish to be able to 
— something new, something which would attract attention. 

hat might be sufficient to please the public, might be of no value 
whatever to them as manufacturers. 

The Chairman (Mr. R. E. B. Crompton) then laid before the 
directors a letter which had been sent by Major Flood Page in his 
absence, in which he pointed out that by postponing the Exhibition 
to the autumn of 1892 it could be made a truly International 
Exhibition, and the directors might then very well ask the In- 
stitution of Electrical Engineers and the Electrical Section of the 
Chamber of Commerce each to nominate a small committee of 
three or four to co-operate in an honorary capacity. The ad- 
vantage of such an arrangement would be that the Crystal Palace 
authorities would obtain the advantage of the direct co-operation 
of the two bodies representative of electricity, the one on the 
scientific side and the other on its commercial side. 

Captain Henshaw Russell, the manager of the Crystal Palace, 
said that fifty-six firms had sent in applications for space, many of 
them first-class firms, who intended to make large and representa- 
tive exhibits. 

After some further discussion, the directors intimated that they 
were willing to postpone the opening of the Exhibition to the 
lst of January, 1892, and that they would welcome the sugges- 
tion contained in Major Flood Page’s letter, of appointing a small 
committee to co-operate with them. 

After some discussion, the following resolution was carried 
unanimously :— “That in the opinion of this meeting of the 
Electrical Trade Section of the London Chamber of Com- 
merce, the offer of the Crystal Palace Company to postpone 
the opening of the Exhibition to the lst of January, 1892, 
while affording a compromise in point of time, is not 
entirely satisfactory, but in view of the fixed determination 
of the directors to hold the Exhibition, this meeting advises firms 
in the electrical trade to support it as far as possible under the 
circumstances.” 

The following rider was also carried :—‘‘ At the same time this 
meeting strongly urges that the prospects of the success of the 
Exhibition would be greatly improved if the directors could see 
their way to still further postpone the opening of the Exhibition 
until the autumn of 1892, which would appear to be a very favour- 
able date for holding an Electrical Exhibition.” 











THE TAXATION OF MACHINERY.—The assessment committee of 
the Gainsborough Union having appointed Messrs. Hedley and 
Sons to revalue the factories and railways in the Union, a con- 
siderable feeling has been evoked among the manufacturers of the 
district owing to the machinery and plant used in their business 
having been included in the t,and a combination has been 
arranged for mutual defence. The committee having appointed 
the 5th inst. for the pu of hearing the appeals against these 
assessments, Mr. Humphreys Davies, Rating Surveyor to the 
National Society for the Exemption of Machinery from Rating, 
appeared to represent the appellants. A long preliminary discussion 
having taken place as to various technical objections raised by Mr. 
Humphreys Davies, the appeals against the respective valuations 
were dealt with. Censticaatie interest in the proceedings was 
aroused from the fact that objection was made by the appellants 
to the assessments of several other properties in the Union, 
particularly te those in the occupation of two members of the 
assessment committee—the object of this proceeding being to 
show the excessive character of the new valuation by comparison 
with property of a similar nature which was actually let. The 
hearing having occupied the greater part of the day, the committee 
announced their decision to reduce the new assessments by sums 
approaching forty per cent., but it is believed the appellants are 
still dissatisfied, and intend to proceed to the Quarter Sessions. - 


PORCELAIN MANUFACTURE AT THE GERMAN EXHIBITION.—It is 
not often that one is afforded an opportunity of inspecting a por- 
celain factory in full-working order. Whilst a privileged few are 
admitted to certain portions of the pottery works in Worcester and 
elsewhere, the public are rigidly excluded. It is therefore worthy 
of special notice that the interesting process of manufacturing the 
most fragile of Sévres and other dainty porcelains can be seen at 
the German Exhibition, thanks to the enterprise cf the Bohemian 
firm who have conceived the novel idea of manufacturing their 
goods in public and thus advertising the products of their workshops. 
Here Bohemian girls attired in their pretty national costume, 
manipulate the plastic material, composed of porcelain and wax. 
Strips of the paste are in a twinkling deftly turned into life-like 
leaves and buds. The brown mass is then placed in the furnace 
and baked ; the heat being regulated so as to solidify the substance 
without fracturing the article. A second furnace evaporates all 
that is left of the wax, leaving a very friable dead-white china 
flower. This is then taken in hand by the colouring artist, who 
reproduces the delicate shading of the natural flower, and the 
brittle article is again subjected to the greatest heat of the furnace 
to “burn” the colour. Not the least interesting feature of the 
Bohemian Flower Pavilion is the process of making china lace. 
The figures are draped in real lace which has been steeped in a 
solution of china paste. When placed in the furnace the intense 
heat reduces the real lace to a powder, leaving the fac simile in 
porcelain in its place. 
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ENGineer.— Perhaps Messrs. Sarby and Farmer, Canterlury-road, Kilburn, 
London, N.W., would, 
Minst.—7The name of the contractor for the paving described in Tue 


ENGINEER, “2nd August, 1889, ix given in the description, namely, G. 
Carr, Carlisle-street East, Sheffield. We have not the address of the 
inventor. No doubt a letter to Mr. Gray will find Mr. Hill, 

Rico.—To use mured air and steam is a very old proposal. Theoretically 
there are possible advantages. Practically it has been tried in various 
ways, but has not come into use. A new form has recently been brought 
out, but we are not yet acquainted with the details, or as to the practical 
success or otherwise, 

P. K. (Dhru, Bombay.)—T7he feed-water is heated in the tender in some 
engines, as, for instance, those on the Brighton line, by some steam from 
the exhaust. Modifications of the other systems you propose have been 
tested and used for some time. The ring you propose would be ve 
dificult to rivet up, and the desired end is much better obtained by 
Paxrman’s method of flanging the ends of the fue rings. d 





THE FIRELESS LOCOMOTIVE 

(To the Editor of The Bngineer.) 
Sir,—I_ shall be obliged if you will allow me to ask through your 
olumns for the name of the makers of the fireless steam locomotive. 
London, August 8th. W. B. W 





KALBERT’S OR KALLET’S STEAM TRAP, 
(To the Editor of The Engineer.) 

Sir,—Can you orany of your correspondents tell me the name of the 
m iker of Kallet’s or Kallek's or Kalbert's steam trap’ [ believe it is made 
in England although sold in Germany and Russia. J.8. 

Manchester, August 7th. 
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MEETINGS NEXT WEEE. 


British ASSOCIATION FOR THE ADVANCEMENT OF Science.—Meeting at 
Cardiff. President’s Address, Wednesday evening, the 19th inst. Meet- 
ings of Sections commence on Thursday, the 20th, 


Junior EnGineerina Sociery.—Summer excursion, 1891. rye 
sae 15th, leave London for Scarborough. Monday, August 17th, 
visit Messrs. Bell Brothers’ Lumpsey ironstone mines and Clarence blast 
furnaces. Tuesday, August 18th, visit Sir Raylton Dixon’s shipbuilding 

ards and other works at Middlesbrough. Wednesday, August 19th, the 
Testiepest visit. The Central Marine Engine Works and shipbuilding 
yards of Messrs. W. Gray and Co., the North-Eastern Railway Docks, &c , 
the British Metal py Company's works, the works of the West 
Hartlepool Steel and Iron Company, and of the Seaton Carew Iron Com- 
pees. Thursday, August 20th, Sunderland. Visit the docks, the River 

‘ear Commisioners’ testing works, the Roker Pier works, Messrs. W. 
Doxford and Sons’ marine engineering works ; trip up the river. Friday, 
August 21st, Darlington and Stockton, Visit the North-Eastern Railway 
works, the Darlington Forge, Messrs. W. Whitwell and Co.’s. Thornaby 
Ironworks; trip down the river to see the Tees Conservancy Commis- 
sioners’ improvements. Second summer dinner of the Sootety in the 
evening, at Middlesbrough. ae August 22nd, Durham. Visit the 
Grange Ironworks, Durham Cathedral and Durham Castle. 
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HARD ARMOUR AND ENGLISH MANUFACTURERS. 


Some years ago we were in the habit of complaining 
that we were dropping behind continental Powers in the 
development of armour-piercing projectiles, from our 
neglect to encourage the manufacture of steel shells. 
Originally, in the Whitworth shot or shell, England pos- 
sessed the steel projectile that was regarded as the stan- 
dard of excellence. Up to 1882 or thereabouts this 
continued to be the case, then gradually foreign makers 
gained ground. We persisted in making chilled iron shot 
and shell, in which success was, as we pointed out, a 
positive misfortune, as it blinded our eyes to the funda- 
mental fact that we were working in a wrong direction, 
at an article in which it was hopeless to look for the 
powers required to deal with steel-faced and steel armour. 
The inferiority of chilled projectiles had indeed much to 
say to keeping our eyes shut to the fact that our steel- 
faced armour itself was taking a wrong shape. It is well, 
however, to deal with one thing at a time. After a few 
years we had to awake to the truth that abroad steel 
projectiles had reached a standard of efficiency which was 
so entirely beyond anything known in this country, that 
our Government felt themselves bound to obtain large 
supplies of Holtzer and Firmini steel shells. Any store 
that our navy possess of projectiles which are efficient 
against modern armour at the present moment consists 
of shells made abroad by Holtzer, Firmini, or at St. 
Chamond, in France, or of projectiles made on systems 
patented by these firms at Elswick or Firth’s works, the 
only exception being a certain number made by Messrs. 
Hadfield, which are in every sense of national make. 
Such a state of things can hardly be regarded as satisfac- 
tory by any Englishman, while to the English steel 
maker, it is singularly trying to reflect that the fact that 
our Government failed to give reasonable encouragement 
to the manufacture of steel projectiles ended, through no 
fault of our steel makers, in discredit and loss to them, 
and in the substitution of projectiles of foreign make for 
our own. We say this deliberately. It is easy to prove 
it. Steel projectiles are costly to make; they need to be 
tested against armour plate targets. This involves an 
expense only justified by the strongest hope of eventual 
recognition and pecuniary benefit. To ask such a pro- 
mise as would be necessary to justify such an industry 
as a commercial enterprise, would be asking a great deal 
of a Government perhaps, but the expenses of trial might 
have been very greatly diminished by a Government care- 
fully devoting every armoured target whose qualities had 
been sufficiently tested for other purposes to this most de- 
sirableend. It wasin this direction that we used to feel help 
might be given, although we know also that chilled projec- 
tiles could never be a first-class weapon for the attack of 
armour, so that some measure of definite encouragement 
in the way of promises and orders ought also to be forth- 
coming. Whitworth prided himself on making the best 
steel projectiles in the world; the fact that the firm has 
now entirely ceased to supply them speaks for itself. No 
one can doubt that they would have been glad to develope 
the make of an article in which they were then unrivalled, 
if it had been made worth their while. The bare fact 
that it was not made worth their while speaks more than 
anything we could write. We must now make up leeway 
as we best may in the matter of steel shells. There is 
no use in crying over spilled milk, except to prevent more 
being spilled. This is our present object, for we believe 
that we shall find ourselves in the same position with 
regard to armour plates as with regard to projectiles if 
we do not bestir ourselves. Recent trials have shown us 
plainly enough that our steel-faced or compound armour 
plates are perforated more easily than the solid steel 
plates of Schneider. Again and again, both at Annapolis 
and Ochta, projectiles have passed clean through the steel- 
faced plates submitted for competition by England, while 
exactly similar projectiles fired with exactly similar 
charges were stopped by Schneider’s steel plates. This 
isa fact. It took place with Cammell’s plate at Anna- 
polis, and with Brown’s plate at Ochta. On the last 
occasion we were present, and we do not scruple to 
write now what is a fact, namely, that we anticipated 
it. We definitely wrote this as a reason for shrink- 
ing from being present at the trial. When present we 
made the most we fairly could of what were undoubtedly 
excellent results exhibited by other steel-faced plates 
which had been previously tested, and which still stood 
on the ground. In spite of our misgivings, we tried to 
hope for the best, but it was hoping against hope, and we 
were doomed to disappointment. The fact can in no way 
be contradicted, that Schneider steel plates stop projec- 
tiles which perforate our steel-faced plates, and then 
pass on with a quantity of energy which, although it has 
not been measured, as we suggested it should be mea- 





sured, by velocity screens erected behind all the targets, 
is undoubtedly very considerable. 

How shall we face this fact? Primarily and imme- 
diately, some one will eagerly say, by mentioning another 
fact which you carefully ignore, namely, that at Ochta 
the English solid steel plate of Vickers was considered 
better even than the Schneider steel plate. We are only 
too glad to recognise the excellence of Vickers’ shield 
We do not ourselves think it was better than Schneider’s, 
but we may let that pass. Vickers, it may be allowed, 
can make admirable steel plates; but if Cammell and 
Brown supply the great mass of our armour, the quality 
of their plates is what principally concerns us. We ought 
to look the question in the face, and either be prepared 
to maintain that compound armour can be made as good, 
if not better, than solid steel, or discard it for the latter. 
If we were makers of compound armour we should 
certainly admit nothing beyond the fact that compound 
plate had taken a shape which must be altered. To 
meet the stringent conditions forbidding fracture, the mass 
or foundation plate has been made so soft that the hard 
face plate has not enabled it to resist perforation so well 
as the entire steel with a less hard face but more bone 
in its mass. No naval officer, we think, could fail to 
prefer the Schneider all-steel plates of the experiments 
quoted to any compound plates hitherto tested. These 
steel plates, however, cracked more than the compound, 
and, in fact, cracked through in a way which would have 
been objected to hitherto by our authorities. Con- 
sequently, it was not open to compound plate makers to 
work in the direction which produced these very remark- 
able “shot stoppers,” for they were bound down to a 
plastic soft mass. Their scope of resisting power was 
confined to the development of a hard face, and was 
necessarily very limited. 

Ts it not time, then, to accept a certain amount of 
through-cracking for the sake of obtaining maximum 
resistance to the passage of shot? We know that it is 
maintained that we may still get some more resisting 
power without through-cracking. Vickers’ steel plate, it 
is urged, held together at Ochta better than Schneider’s, 
or indeed than the compound plate itself. Could not 
Vickers’ plate have been made a little harder, and yet 
have held together? The Russians are said to have con- 
sidered it excellent steel, but a little soft. The possibility 
of making it harder and equally tough is, however, not a 
practical element in the question of preference. It only 
amounts to saying we want greater excellence. This, of 
course, we all want. Repeated competition has taken 
place, on which the eyes of the artillery throughout the 
world have been directed. It is surely only reasonable to 
accept the results as such as are not likely to be surpassed 
by the bulk of plates supplied for some time to come. 
The practical view to take is surely to ask, supposing 
these different plates to present the best alternatives 
attainable at present, which is to be preferred? We have 
no hesitation in saying that the plate which keeps shot 
out best, though at the cost of some fracture, is the better 
plate for ships’ sides. For forts, where breaching attack 
may be continued for days in succession, and where plates 
may be broken up and brought down by the long-continued 
fire of medium guns, the question is entirely different. 
For the ship, the first object is to keep out of fire. A 
limited number of rounds only will strike the same plate. 
A ship might go into action time after time, and be 
practically none the worse for a plate having been frac- 
tured clean through, but still held firmly in its place by 
its bolts. She would have been the worse, however, if the 
projectiles, instead of effecting such fracture, had passed 
into her interior. Then, when the vessel undergoes 
repair, the structure behind the hard plate is uninjured; 
whereas behind the soft one it is bent, distorted, and 
perhaps fractured. Sooner or later we are satisfied 
that harder plates will come in, especially for cruisers. 
Our fear is that we shall find that, before we recognise 
this, the country will have dropped behind other Powers 
in the armour of our own ships, and that our armour trade 
with other Powers will have suffered terribly. It will be 
the story of the steel projectiles over again. That evil 
was recognised and mentioned, once notably at the 
Institute of Mechanical Engineers, but it went on till at 
the present day we see ourselves with our foreign supplies, 
and Whitworth refusing to commence again to make pro- 
jectiles. Why need the same old story have to be told 
on a much larger scale with armour plates? Let us wake 
up in earnest, and make up our minds whether we are to 
have plastic armour with a hard crust, or whether we are 
to have harder stuff. If the latter, let us see what com- 
pound plates can do with as free a hand as steel has had 
in the matter of through cracks. The future prospects of 
compound armour depend on two main suppositions—first, 
that the face-plate can be made to adhere to the founda- 
tion under all circumstances; and secondly, that a harder 
face can be given by the application of a second layer of 
metal than by any after treatment applied to the mass. 
The first supposition, we believe, can be made -good. 
Experiments have been made in America, however, 
which, if they can be depended on, seem to open the 
second supposition to question. It would, however, be 
indeed feeble to give up compound armour without letting 
it have a fair opportunity of holding its own. If we were 
compound plate makers, we should have every confidence 
that with reasonable latitude as to through cracks, that 
compound plates could produce results far beyond what 
have yet been accomplished; but we believe it would te 
with hard steel faces on softer steel foundations. 


THE EXHAUST PIPES OF LOCOMOTIVES. 


Ir is beginning to be understood in the United States 
that the proportions of blast pipes exert an important 
influence on the steaming power of locomotives. At 
the Twenty-fourth Annual Convention of the Master 
Mechanics’ Association, held at Cape May last June, a 
report was submitted to the meeting on exhaust piper, 
nozzles, and steam passages. The report is extremely 
inconclusive, and, so far, unsatisfactory. The results 
obtained by experiment were inharmonious; and the 
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figures given are so extraordinary in some cases that 
Messrs. Thomas and Gibbs, by whom the report was 
prepared, warned their hearers that the figures in 
question must be accepted with some hesitation. Thus, 
for example, in one case the vacuum gauge in the 
smoke-box supported 23}in. of water! Mr. Barnes, one 
of the members, not unnaturally pointed out that this 
was three or four times greater than anything he had 
ever met with. Mr. Gibbs, in reply, said that “it was 
impossible to draw a conclusion” from such figures. That 
in fact the fire could not be kept on the grate if sueh a 
vacuum really existed. Much more to the purpose are 
the results of special experiments made with the indicator 
to ascertain back-pressures at various speeds. ‘The figures 
fully substantiate what we have repeatedly suggested, 
namely, that faulty exhaust arrangements have much to 
do with the wastefulness of the American locomotive. 
In one case the back-pressure reached 13 1b. per square 
inch above the atmosphere—that is average back-pressure, 
be it understood. The piston speed was only 408ft. per 
minute, and the boiler-pressure 145 lb. In the same 
engine, when the throttle valve was wide open and the 
speed 528ft. per minute, the average back-pressure rose 
to 19} 1b. on the square inch; the lowest back-pressure 
reached was 6lb. Im another engine the average back- 
pressure varied from 3]b. per square inch when the 
engine was running very slowly, to 10} 1b. with 600ft. 
of piston per minute. In none of these cases is 
there anything like excessive compression. The figures 
are, however, in many respects inconsistent. Thus, 
for example, we find a very small difference in the 
amount to which the throttle valve was opened, and a 
shght alteration in speed, raising the back-pressure from 
3 lb. to nearly 101b. per inch. 

Not only did the committee investigate the amount of 
back-pressure entailed by using various forms of blast 
pipe, they also endeavoured to ascertain the best position 
for the nozzle and diameter for the chimney. The result 
was strongly in confirmation of what has long been held 
here, namely, that the smaller a chimney can be made 
within limits the better. When a chimney is very small it 
is difficult to get up steam; but when the engine is 
running, a small chimney is better than alarge one. The 
old rule was to make the chimney the same diameter as 
the cylinder. Mr. Stewart gave the results of his experi- 
ence in the following words. One of the previous speakers 
had said that it was highly desirable that the jet 
of exhaust steam should fill the whole stack, and went 
on to tell his hearers that an attempt had been made to 
photograph the jet of steam from an exhaust pipe, in 
order to learn what its shape was. ‘I have not,” said 
Mr. Stewart, “ photographed any jets of steam, but I 
have experimented with the exhaust pipe for the last two 
years, increasing the size of the body of the exhaust pipe 
itself until now with an 18in. cylinder and up to a 20in. 
cylinder engine I use an exhaust pipe which is 1lin. in 
diameter inside. I use a single exhaust, extending the 
partition in the exhaust pipe about 5in. above the base 
of the saddle, carrying the pipe straight to within 5in. of 
the top, and then bringing it in to receive the tip, which 
is 6lin. in diameter at the base, tapering gradually to the 
size which I wanted. I found by actual experiment that 
I got the freest running engine with that size of an 
exhaust pipe. Then came the question as to what size 
of a smoke-stack is correct. I was then using a 19in. 
stack on the 24in. engine, and an 18in. stack on an 18in. 
engine. I commenced with an 18in. engine, reducing the 
size of the straight stack half an inch as an experiment, until 
I got an 18in. engine with a 15in. smoke-stack inside 
diameter. At that point I found that we hadaclear exhaust. 
Up to that time we were using a 4}in. tip. After having 
reduced the size of the smoke-stack to 1ldin., I gradually 
enlarged the exhaust tip until I got 43, which materially 
reduced the consumption of fuel and retained the steam- 
ing qualities of the engine at the same point. I then 
commenced with 20in. by 24in. consolidation engines. I 
was using an exhaust pipe with the tip 18in. below the 
base of the stack. With a single exhaust 1lin. diameter, 
there was no place that I could make that engine steam 
without reducing the exhaust nozzle to 4in. I reduced 
the length of the exhaust pipe so that the tip was 24in. 
below the base of the chimney, and we then used a 43in. 
exhaust tip. I have found that a smoke-stack 3in. 
smaller than the cylinder gives good results.” In this 
country Mr. Worsdell went on reducing chimneys in 
height and diameter until it became almost possible for 
a man to carry one under his arm; but the results have 
been quite satisfactory. 

The committee with whose report we are dealing found 
themselves unable to formulate anything about the ques- 
tions at issue, because the conditions varied so much. The 
only conclusion at which they could arrive was that the 
aim of designers should be: (1) To choose such size and 
shape as to secure free steaming. (2) The exit of the 
steam should be as free as possible, to avoid injurious 
back pressure. (3) The discharge should be as nearly cen- 
tral with the stack as can be, so as to produce maximum 
effect. (4) Exhaust from one cylinder should not blow 
over into the other. (5) The exhaust pipe should termi- 
nate at such distance from the base of the stack as to 
insure its being completely filled at each discharge. 

In designing exhaust pipes they hold that the most vital 
point is the relative areas at tip and at combining point. 
Where the last-mentioned point is largely in excess of the 
other, it will inevitably result in blowing over the bridge, 
raising the back-pressure line into the well-known 
hump. On the other hand, “where the area at tip 
is the larger, it will be found that the velocity given to 
the steam at the bridge will, provided the form is easy, 
carry it past the tip without any tendency to blow over. 
Not only is this so, but the contrary effect will at times be 
observed—.e., there will be a partial rarefaction in oppo- 
site cylinder, as will be shown in indicator cards.” No 
advantage has been obtained from the use of petticoat 
pipes. 

To us it appears that the paramount defect lies not so 
much in the exhaust pipe as in the means by which the 





exhaust steam is got into it. The valve chest is flat on 
top of the cylinder, and the exhaust of necessity takes 
place at right angles to the chimney. When the slide 
valves are placed vertically the exhaust is spared one 
bend. Mr. Stroudley, when he placed his slide valves 
flat under the cylinders, contrived a double exhaust to 
avoid back pressure, and standing under the cylinder in 
the engine pit with the slide valves out, it is possible to 
see up the chimney through the exhaust port. 

On one point of importance both the report and those 
who took part in the brief discussion which followed its 
reading were silent. Mr. D. K. Clark has shown that 
wet steam is much more sluggish than dry steam, and 
that the back pressure is always less in inside-cylinder 
than it is in outside-cylinder engines. Now all American 
locomotives have outside cylinders, and this probably 
explains in some degree the anomalies in the results of 
the committee’s experiments to which we have referred. 
If the steam chanced to be wetter at one time than 
another the back pressure would rise, and no doubt the 
effect on the fire would be reduced. The committee tried 
four different types of exhaust pipes, but they appear not 
even to have heard of the vortex pipe, which oo given 
such admirable results in this country. 





ELECTRICAL TRANSMISSION OF POWER ABROAD. 


In proportion to its area, there is probably no other 
country in the world where water power has been utilised to 
such an extent as in Switzerland, and this fact has been 
remakable in so far as the electrical transmission of power is 
concerned. It has been found that the employment of 
distant waterfalls for this purpose has proved economical, 
more so, indeed, than if steam power had been used in the 
localities to which the electrical energy is transmitted. At 
the receiving stations the current has hitherto been distributed 
for lighting, and to a certain extent, for motive power 
purposes, the latter object being mainly confined to the 
driving of machines and tools. If we remember rightly, in 
no case has the electro-motive force exceed 3000 volts, but at 
the Frankfort Electrical Exhibition next month, electrical 
energy is expected to be received from Lauffen at 20,000 volts 
pressure, and after conversion, the current will be used for 
producing light and for driving some of the machinery 
exhibits. This scheme is, however, only an experiment, but 
another—one which is important from a traction point of 
view, and which appears to be a new departure — is 
proposed by Herr Zipernowsky to be put into practical 
operation in Vienna, in view of the working of a tram- 
way in that city, and upon which the cars are to 
travel at twenty-five miles an hour. Herr Zipernowsky 
suggests an electrical system of distribution in which both 
continuous and alternating currents are to be used. In this 
case, an alternating generator, giving current at 10,000 volts, 
would be placed a considerable distance from the town, and 
the energy produced would be transmitted to a motor erected 
in a secondary station. This motor, which would have to be 
started by a separate machine, and would have to be kept in 
operation by the latter until it became synchronised, or in 
step, with the generating alternator, would actuate a con- 
tinuous current dynamo. The latter would then supply 
current for the working of the motors driving the tramcars. 
This combined system would allow of the utilisation of 
water power too distant to permit of the exclusive use of a 
continuous current method. Considering the conclusions of 
the Frankfort Technical Commission a year and a-half ago, 
regarding the synchronising of alternators with alternating 
current motors, Herr Zipernowsky’s system seems feasible, 
the only difficulty appearing to be the insuring of efficient 
insulation of the conductors, which would doubtless be 
carried overhead ; but the results of the Frankfort-Lauffen 
scheme will throw light on the practicability or otherwise of 
using very high tension current for long distance transmission. 
An electric light and power installation has been inaugurated 
at Oyonnax, in the Ain Department of France. The motive 
power isobtained from the river Oigrim, a tributary of the river 
Ain, and the height of the fall is 170ft., the available power 
being 1750-horse power. The plant comprises two turbines 
with horizontal shafts, which are coupled direct to two Thury 
dynamos of 150-horse power each. The speed is 350 revolu- 
tions, and the output of each machine is 105,000 watts, the 
electro-motive force being 2000 volts. The dynamos are 
arranged in series. The distance separating the generating 
station and the receiving depdt is five miles, and the current 
from the former to the latter is transmitted by overhead con- 
ductors on the three-wire system, the loss in transmission 
being about 10 per cent. At the central station in Oyonnax 
the current is received at 1800 volts by two motors placed in 
series, and each of 120-horse power. These motors actuate 
direct two low-tension dynamos having an output of 
600 ampéres at 125 volts, and the current is then distributed 
on the three wire system in the town, for both lighting and 
power purposes. The total efficiency of the plant is 76:2 per 
cent. 


MADRAS HARBOUR. 


Srnce the last cyclone which had so destructive an effect 
upon the breakwaters that were designed and built with the 
object of converting the dangerous open roadstead of Madras 
into a safe and convenient harbour, we have heard but little 
of substantial progress being made with the work of their 
restoration. This has, however, been proceeding, though 
with exceeding slowness. In fact, somewhat less than 
£37,000 has been expended with this object since the cata- 
strophe above referred to occurred. To judge from the com- 
ments made by the Indian press, it would seem to be appa- 
rent that the Madras authorities despair of attaining the 
objects had in view when the breakwaters were first com- 
menced, and its Government now has under its consideration 
the construction of docks to which the passage way between 
the damaged breakwaters will be regarded as a protected 
entrance only. If this design be carried out—and it is said to 
be attended by no engineering difficulties—we may yet see no 
inconsiderable results to the large outlay already made upon 
the work. As the Times of India has remarked, ‘‘ From 
Bombay to Calcutta there is no safe port,” and when we 
recollect the vast mileage of the coast which has to be passed 
between those two chief harbours of India, the value of an 
intermediate port of safety cannot be overrated. By degrees 
we have seen a falling off in the shipping making Madras its 
port of call, and the enormous outward trade of southern 
India must have suffered materially in consequence. Were 
docks constructed, the journal above quoted from deems that 
“a greater development of the trade of Southern India must 
arise,”’ As to this prospect, none of those who are possessed of 





local knowledge have any doubt, while all engineers of 
experience who have visited Madras state that few places 
could admit more readily of the construction of such docks. 
The coast line lies low, and the material to be excavated is of 
a light description. If, however, the already seriously 
diminished trade of the port is to receive the required 
stimulus, we should think that the Madras Government is 
unlikely to come to any decision unfavourable to the scheme. 
For apart from its inherent advantages, it will | gags the 
extraneous one of rendering productive and useful the large 
expenditure which has hitherto been fruitlessly outlayed upon 
the sea breakwaters. An attempt to which we have previously 
referred in these columns has been made to establish an 
alternative port on the island of Ramisseram, with which it 
has been in contemplation to connect the railway lines 
already built throughout the southern part of the Presidency. 
But from causes into which we need not now enter, there 
seems to be but little prospect of this design obtaining 
realisation; and even without this failure, it must be manifest 
that a trading port between 200 and 300 miles south of Madras 
could do little towards beneficially affecting the trade 
prospects of the metropolis of the Presidency. The idea now 
started of making inshore docks at the latter place has, 
therefore, much to recommend it. Quite independently of 
the local advantages to be secured by it, the addition of a safe 
harbourage between what may be called the terminal ports 
of India would be a boon sure to be highly prized by those 
whose vessels work along the extended coast line of India, and 
we trust that we may hear that the Madras Government has 
decided upon carrying out the suggestion. 


THE VALUE OF MACHINERY IN THE PREPARATION OF TEA, 


Ir has often been the cause of much wondering why it is 
that the tea supplies of our eastern colonies have succeeded 
in so extensively ousting from the European markets those 
teas upon which these markets were so long dependent, 
namely, those from China. The export from the latter 
empire has within the last few years fallen off by more than 
one half, in spite of the increase of tea consumption in 
almost every country of Europe and America. It is, we 
believe, an ascertained fact that the teas of India are fully 
25 per cent. stronger than those of China, and domestic 
economists naturally, therefore, avail themselves of this 
quality. But to what cause is this superior strength due is a 
question that we constantly have asked. We believe that the 
reply is mainly to be found in the fact of the wholly different 
system by which tea is prepared for the market in China and 
in India. In the first-named country the leaf is dealt with 
entirely by hand, and the relatively small quantities which 
can be so dealt with by the numerous individual growers 
causes the tea when prepared to be left long exposed to dete- 
riorating influences before the agents of the large buyers can 
go round and collect it. But in India the leaf is scarcely 
ever touched by hand from the time of plucking until that 
of shipment. The withering and rolling processes are both 
effected by suitable machinery, so rendering the tea safe 
against the contaminating influences of the human skin 
—in itself an important advantage with an article so 
sensitive to absorption as is the tea leaf—and enabling 
the mass to be dealt with to be so large that a 
quantity sufficient for a shipment can be _ plucked, 
passed through the several processes, and ked within 
the course of a few days only. This enables the full 
strength and aroma of the tea to be preserved to a degree 
which the slower operation of manual preparation as pur- 
sued in China renders impossible. To the introduction of 
mechanical means is therefore largely due the success which 
the Indian teas have secured in their competition with those 
of China. Naturally this has brought about a very con- 
siderable increase to the business of our machine manufac- 
turers, some of whom, we know, now find it to their interest 
to confine their attention almost exclusively to the construc- 
tion of the special machines required. The sole counter- 
balancing advantage possessed by the Celestials seems to be 
the excellent and abundant supply of the woods from which 
they make their tea-chests. One of the chief allegations 
against the supply derived from India is the offensive 
character of much of the wood of the chests in which its 
planters pack their product; but we understand that experi- 
ments are now in progress with the object of utilising the 
waste grasses of India for the manufacture of artificial 
boards to take the place of the native Indian woods so much 
complained of. Should the result hoped for be obtained as 
to this, China tea-growing will be driven from its last strong- 
hold, and the industry for which that country has long been 
so renowned must dwindle, except in so far as the demands 
of Eastern Russia may have to be supplied. The value 
of tea machinery now exported from England to India is 
already very great, and may be expected to annually largely 
increase. 


THE AMERICAN IRON TRADE STATISTICS. 


Tue publication on this side within the past few days of 
the American iron trade statistics for the first half of the 
present year once more invests with interest the subject of 
the comparative progress of England and America in metal- 
lurgical and mineral development. The statistics show a 
somewhat similar state of things to that which has been 
noticeable in our own country during the past few months, 
namely, a considerable curtailment of production compared 
with the corresponding period of last year. In fact, the first 
half of the present year has been a slack time in the American 
iron trade. As to pig iron, about thirty furnaces have been 
blown out, leaving 295 in blast, and compared with the first 
half of 1890 the pig iron production is less by as much as 
14 million tons, or about 25 per cent., whilst stocks have only 
been reduced some 187,000 tons. A poor demand has to 
answer for most of this falling off, but doubtless part of the 
responsibility must devolve upon the Alabama coal strike 
and the coke dispute at Connesville. The Bessemer steel 
trade has also been depressed, the production of steel ingots 
being lower by 442,143 tons, or over 20 per cent. The 
reduction in the steel rail trade has been even more 
marked, amounting as it has to 452,000 tons, or about 
45 per cent. At the same time, it is incontestable 
that the progress of the American iron and steel trades of 
late years has undoubtedly been marvellously rapid—the rate 
of advance has, in fact, been almost without a parallel in the 
industrial history of nations. Pressing forward by leaps and 
bounds, the American production of iron and steel has over- 
taken our own production, which previously was the largest 
in the world; and we now have, in this respect, to take a 
second instead of a premier position. That such industrial 


supremacy involves no discredit to this country is, however, 
clear when it is remembered that the United States are about 
four times greater than Great Britain in area, and that her 
metalliferous deposits also enormously exceed our own in 
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magnitude. America has not yet beaten us in the matter of 
coal production ; but it is at present almost a neck-and-neck 
race, and there can be little doubt about the result when it is 
remembered that the generally accepted estimate of the 
United States coalfields puts theirarea at some 200,000 square 
miles, which would be about twenty times the area of the 
combined coalfields of Britain. Again, it must not be 
forgotten that there are immense collieries in America where 
coal can be produced and sold at 3s. a-ton; and almost 
unlimited tracts can be obtained of land, coal, and timber at 
£1 an acre freehold. With such advantages as these, America 
ought to progress in matters industrial as though she were in 
possession of the seven-leagued boots. The growing require- 
ments of the world should provide ample scope for America and 
Great Britain to both run side by side, and there does not 
appear to be valid ground for viewing American development 
with an over-jealous eye. 


FOREIGN 


Some time ago we drew attention in THE ENGINEER to 
the employment of foreign vessels in one of the branches of 
our export trade; and we may now notice the further facts 
that have accumulated. Last month 465 vessels took cargoes 
of coal and coke from Newcastle to foreign ports, and out of 
these 285 were British, and 180 foreign. From the neigh- 
bouring port of Blyth, seventy British and eighty-seven 
foreign vessels took export cargoes of coal and coke last 
month. From Kirkcaldy, with its neighbouring ports, there 
were thirty-nine British and the extraordinary number of 
158 foreign vessels taking such cargoes. From Sunderland 
the numbers were equal — fifty-five of each. At West 
Hartlepool there were twenty-four British and_ sixty-four 
foreign. At Grangemouth, Alloa, Granton, Middlesbrough, 
and some other ports, the foreign ships were also in a 
majority; whilst at Cardiff 443 British and 134 foreign 
reveal a proportion that, though not satisfactory, is at least 
less glaring. As far as a comparison can be drawn, it would 
seem that the employment of foreign vessels in this trade is 
an increasing one, and that especially to the ports in the 
North of Europe. It would seem that a large portion of 
these foreign vessels are Scandinavian, and it is quite 
possible that this may account for the large number of 
sales of English steamers and sailing vessels to Norway and 
Sweden in the last few months. It would be well if the 
cause of the change of trade to foreign flags could be indicated ; 
but though there are some suspicions of some of the causes, 
there are not yet the facts to warrant any definite conclusion. 
The owners of some British steamers ascribe the change in 
large degree to the fact that foreign vessels are allowed to 
load deeper than are our vessels. On the other hand, it is 
mentioned that in times of low ranges of freight, such as the 
present, the foreign vessel has the advantage which a cheaper 
method of insurance and a lower rate of wages to both 
officers and crew give him. In any case, the large 
and growing employment of the foreign vessels in the 
trade we have indicated should induce some of the owners 
of steamships to endeavour to trace the causes, and thus to 
enable themselves to approach nearer to the changes that 
would ultimately tend to the regaining of a large volume of 
the export trade of the coal ports. 


AND BRITISH SHIPS. 


THE USE OF ELECTROMOTORS. 


Wuitst the employment of electric motors in this 
country is exceedingly small, on the European continent 
their uses are being largely increased. In Switzerland 
and in Germany electromotors have been adopted in 
the works of several well-known engineering firms for 
the driving of lathes, drills, and other machines in 
the shops. The application of motors to these purposes 
is said to be very economical, and especially where the 
motors are energised from the lighting circuits arranged 
in the establishments. The latest use is announced from 
Paris, where the Compagnie d’Orléans has adopted electric 
power for the operation of linen-washing machines. The 
same company has also introduced electric motors in its large 
wine cellars at Vitry, for the handling of the wines. In both 
cases the current furnished to the motors is taken from the 
circuits which serve to illuminate the establishments. It is 
curious that more attention is not paid in England to the 
employment of electricity for power purposes. There is plenty 
of scope for this branch, and the sale of current in this 
direction would tend to allow of the plant being run more 
economically in the daytime; that is to say, with a greater 
load than at present and at the same working cost. A new 
cable railway in Switzerland is being constructed on the 
Stauserhorn, and it will be a competitor to the neighbouring 
lines up the Righi and the Pilatus. It will be three kilo- 
metres long, divided into three sections, each of which will 
be independent of the others. The cable for each section will 
be operated by an electromotor of 50-horse power; and the 
current for the motors will be transmitted to the point of 
utilisation from Buochs, a distance of three miles. The 
generating dynamo will be actuated by a turbine. 
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By T. E. Toorpr, F.R.S. 
London: Longmans, Green, and Co. 


A Dictionary of Applied Chemistry. 
Vol. II., 8vo., pp. 714. 
1891. 

Tue second volume of this important work includes the 

letters E to N, so that we may fairly expect to have—at 

no very distant date—with the final volume a valuable 
and, having regard to the magnitude of the subject, com- 
pendious review of modern chemistry in its industrial 
development, thanks to the labours of Dr. Thorpe and 
his coadjutors. As in the former volume, the articles 
necessarily vary in extent with the importance of their 
subjects, and seem to be fairly well proportioned. Per- 
haps that on ‘ Naphthaline,” which takes up about 9 per 
cent. of the whole volume, or nearly twice as much as 
is given to ‘‘ Coal Gas,” may be considered as somewhat 
excessive in length; but this appears to be an overflow 
from the new edition of ‘“‘ Watts’ Chemistry,” to which 
reference is made for further information. Among the 
more important contributions, that on “Lead,” by Dr. 

Bedson, covering forty-three pages, is specially noticeable. 

It contains a full and complete account of modern practice 

in lead smelting and desilverising, together with white and 

red lead making, and other branches of the lead smelters’ 
business in an exceedingly good and compendious form. 

The only statement in it that we are unable to agree with 

is, that ‘no lead mines are known to be working in New 





South Wales.” This reads oddly when nearly 1000 tons 
of Australian lead are arriving regularly in this country 
every week. Mr. Clayton has supplied a very remarkable 
article on ‘‘ Matches,” dealing with the subject in a very 
systematic manner, from the early attempts of Derosne, 
Walker, and others about sixty years since, down to the 
safety matches and vestas*of the present day. Every 
kind of composition that has been proposed to be or 
actually used for matches is given in a tabular form at 
the end, together with a chronological list of all the 
patents taken out in connection with the subject in the 
United Kingdom. There are also good sketch figures of 
the machinery used in the manufacture. Some of the 
figures in connection with the commercial part of the 
subject are rather surprising, the total annual value of 
the English match manufacture being estimated to be 
from £1,500,000 to £2,000,000, one half of which repre- 
sents the cost of raw materials. Messrs. Bryant and 
May turn out 360 million boxes of ordinary, and about 
one-seventh of that quantity of safety matches in the 
year, and 35 millions of wax vestas per day. The latter 
represents a length of wax tapers of about 850 miles, 
contaihing 8 tons of wax and a ton of cotton. The 
annual consumption of phosphorus is 30 tons of ordinary 
and 1} tons of red, 1lb. of phosphorus being sufficient 
for about a million matches. Professor Hummel, of the 
Yorkshire College, Leeds, contributes the greater number 
of the articles on “ Dyestuffs;” and his colleague, Mr. 
H. B. Proctor, that on ‘ Leather,’ all these being 
replete with information of a very useful character. 
The article on ‘Coal Gas” is by Mr. Lewis Wright, 
and contains a clear account of the modern system of 
gas manufacture as carried out in English works, the 
information concerning coal from the gas-making point 
of view being especially good. Mr. W. H. Deering, of 
the Chemical Department of the Royal Arsenal, gives in 
the article on “ Explosives’ a complete account of 
the manufacture and properties of gunpowder, both 
black and brown, nitro-glycerine, and gun-cotton, as 
well as of the numerous fancy-named “ safety” explo- 
sives which have multiplied so rapidly of late years. 
The smaller reference articles are well arranged, a large 
amount of practical information being conveyed in a 
small compass, the more purely scientific treatment 
being left for “‘ Watts’ Dictionary.” 





Steam Boiler Construction: a Practical Handbook for Engi- 
neers, Boilermakers, and Steam Users of Stationary, Loco- 
motive, and Marine Steam Boilers. By WatrTEeR S. Hutton. 
London: Crosby Lockwood and Co. 1891. 8vo. 


THERE has long been room for a modern handbook on 
steam boilers. There is not that room now, because 
Mr. Hutton has filled it. He has followed the lines of 
his ‘‘ Works Managers’ Handbook” and “ Practical Engi- 
neers’ Handbook,” and has produced a book which is 
made for, and will be useful to, engineers in practice. It 
is of no use where the schoolmaster order of book is 
required, but it 1s correspondingly useful to those who 
are occupied in the construction, design, selection, or use 
of boilers. It is a thoroughly practical book, and gives a 
great deal of the “how much” and “how many” with 
regard to boiler heating surfaces of. the several kinds, 
grate areas, evaporative duties, and proportions of boilers, 
never before published in book form. The subject is 
treated in six sections, as follows:—I. Heat radiation, 
conduction, evaporative power of fuels, combustion, 
firing, boilers, &c. II. Chimneys, steam blast, forced 
draught, convection, circulation, evaporation, properties 
of steam, evaporative power of boilers, &c. III. Water- 
heating surfaces, transmission of heat, smoke tubes, 
evaporative efficiency, kc. IV. Strength and weight of 
boiler plates, strength and proportions of rivetted joints, 
stays, kc. V. Descriptions of various forms of boilers 
and their parts. VI. Safety valves, steam pipes, mount- 
ings, evaporative performances, kc. We can commend 
the book as a valuable one of rules, tables, and data on 
boiler questions. 


Water Pipe Discharge Diagrams, showing the Relation 
between the Diameters, Gradients, and Discharges of Water 
Pipes, together with other Diagrams giving the Proper 
Weights and Thicknesses for Various Pressures. By E. B 
Taytor, M.I.C.E., and E. M. Tayrtor, Assoc. M.I.C.E 
London: T. B. Batsford. 1891. Fo. 

TuIs contains twelve diagrams on pages 20in. by 12lin., 
showing for pipes with hydraulic gradients of from Oft. 
to 26ft. per mile, for pipes up to 38in., and 16ft. 
per mile up to 48in. diameter. Also for low heads, 
the hydraulic gradient for the maximum of 5-6ft. 
per mile, occupying the same size of diagram as 
the 26ft. in the other diagrams. The diagrams commence 
with 2in. pipes, and give the flow in cubic feet per 
minute by means of curves calculated from Kutter’s 
formula as reduced to English measures by Mr. Louis 
D’A. Jackson,! by whom, however, the ordinary sign 
for square root is used instead of a letter V. The diagrams 
apply to pipes running full under a constant head. They 
are clearly drawn, and easily read to a sufficiently small 
quantity for any purpose. The text which accompanies 
the curves is chiefly explanatory of their use. The book 
will save those devoted to waterworks engineering a good 
deal of time. 


Hydraulic Machinery Employed in the Concentration and 
Transmission of Power. By G. Croypon Marks, A.M.1.C.E. 
Manchester: The Technical Publishing Company. 1891. 

Tus little book deals with a class of machines and 

machine tools which in the last fifteen years more espe- 

cially has grown enormously in its application. The 
book divides these machines into three classes, namely, 
low-pressure, 7.e., those working ap to a pressure of 
2001b. per square inch; medium-pressure, from 4001b. 
to 1500 lb. per square inch; and high-pressure, those 
working from 1 to 10 tons per square inch. Commencing 


Hydraulic Manual. 





with a general description, the author deals with the 
strength of the cylinders of various sizes as used in 
hydraulic machines and tools, and the strength and form 
of joints, and the cup leathers used for various purposes. 
He then passes on to the design and construction of 
several forms of hydraulic tools, lifts, water motors, and 
cranes. He has produced a book which will be found 
very useful to students and others, and will be even more 
usefu) when he has found time to give it an index. 

Many of the engravings are far from being as good as 
they ought, and they are not printed as well as they 
might be. They are, however, well chosen. 
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MANCHESTER SHIP CANAL. 


Ovr illustration shows the lock connecting the Weston 
Canal, which is the lower reach of the River Weaver Naviga- 
tion and the Manchester Ship Canal. The character of the 
work is similar to that of the Eastham locks, but an addi- 
tional bumping course of limestone has been provided. The 
description of pitching is very much the same as is found on 
the Ship Canal slopes, and is clearly brought out in the view. 
The lock sills are level, 15ft. below the low level of the 
Manchester Ship Canal, and at spring tide would admit 
vessels drawing 18ft. to 20ft. of water; and, as there are 
already large works belonging to the United Alkali Company 
on the Weston Canal, this may prove an important feeder. 
The canal was made under the direction of Telford about 
1814, 7Oft. wide and 6ft. 6in. deep. It has been widened to 
100ft., and deepened so that coasters and vessels of 11ft. 
draught can navigate to the chemical works. The position of 
the lock is shown on our plan of October 10th, 1890, and 
the line of the Weston Canal more fully in our map of 
July 11th, 1890. From these it will be seen that, whereas 
the Weston Canal takes the Weaver traffic to the north 
away from Liverpool, the Manchester Ship Canal: will 
enable it to reach the port vid the Junction Lock 
more directly, and provide a deep water navigation at all 
times of the tide, enabling the vessels to escape the some- 
what dangerous and tortuous channels which shift about in 
the sands of the estuary of the Upper Mersey. The two 
navigations agreed in clauses during the passage of the 
Ship Canal Bill through Parliament, which will prove highly 
advantageous to the carriers of salt and pottery traffic from 
the Weaver. 

The Junction Lock is now in use, the material being 
dredged in the estuary to form the connecting. channel 
between the two canals is daily passed through it, the water 
in the Weaver estuary being maintained at the Ship Canal 
level, to enable the two large dredgers employed to operate 
uninterruptedly. 








INSPECTION SALOON — SOUTH - EASTERN 
RAILWAY. 

On p. 132, we give the first of some engravings of the new 
inspection saloon on the South-Eastern Railway, designed by 
Mr. W. Wainwright, M.I.C.E. We shall give full description 
with further engravings in our next impression. 








THE Union Steamship Company’s new twin-screw 
royal mail steamer Scot, which left Southampton on Saturday, 
July 25th, with the outward Cape of Good Hepe and Natal mails, 
arrived at Cape Town at 4.40 a.m. on August 10th. The Scot’s 
passage was made in 15 days 2 hours 10 min, net steaming time, 
giving an average speed of 16°5 knots per hour. No voyage to the 
Cape has ever been made in so short a time, and the Union 
Company’s anticipations of speed have been fully realised by 
the Scot, 
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THE ROYAL NAVAL EXHIBITION. 
No. X11. 

At Stand 5171 in the Camperdown Gallery, the General 
Electric Power and Traction Company of Malden Works, 
Kentish Town, exhibit specimens of the varied classes of 
apparatus which they produce. 


the makers for potentials of 100 to 500 volts. 





Fig. 2 represents a mining motor which is wound by 
The firm 
has given great attention to the subject of the application 
of electricity to mining work, and has fitted up under- 
ground hauling, pumping, and other apparatus in many 
pits. One of this type of motors is exhibited at the stand 
coupled to a set of three-throw high lift ram pumps. 
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Fig. i—-COMBINED ENGINE AND DYNAMO 


Fig. 1 represents a combined engine and dynamo upon | We are informed that some dozens of these plants are 


the same base plate, the engine is by Messrs. Belliss and 


| now at work in different parts of Great Britain, the 


Co., of Birmingham, of whose other exhibits we have already | Continent, and the Colonies, where they are givirg great 





Fig. 2--ELECTRIC MOTOR FOR MINING WORK 


given a description. The dynamo is of the type made by 
the General Electric Company for use on board ship, and 
conforms to the Admiralty regulations as regards the 
heating of the armature with a given duration of run, it 
developes a current of 150 ampéres at 80 volts when 
running at a speed of 320 revolutions per minute. This 





eee 
Fig. 3 PORTABLE ELECTRIC DRILL 


plant is at work at the stand, and provides current for a 
number of frosted 16-candle power incandescent lamps in 
artistic fittings, many of which are specially suited for 
use on board ship. Current is also supplied to a number 


of motors which are exhibited, and these can be shown at | a portable drill with radial arm. 


work by merely turning a switch. 


satisfaction and attain a good efficiency. Special attention 
has been given to the interchangeability of the parts, so 
that the cost of repairs may be lessened. 


gear. The motor is of the “ Immisch” type, and 
developes }-horse power. The apparatus is capable of 
drilling holes up to 1}in. diameter in iron and steel, and 
appears to be as convenient as the ordinary power drill, 
with the extra advantage of portability. 

A motor and gearing similar to that used at the North 
Metropolitan Tramway depdt at Canning Town, and the 
Liverpool Tramway Company, is also shown running. 
The motor has a cylinder armature, and gives 10 B.H.P. 
at about 900 revolutions per minute when supplied with 
current at 190 volts. The armature is cased in at each 
end, the brushes are of carbon, and are placed in holders 
of a special type, which has been patented by the com- 
pany, and is used by them upon all their various types of 
motors. The gearing consists of two transmissions, and 
the high speed pinion is built up of fibre. We were 
informed that in practice it has been found that tramcars 
fitted with this gear make less noise than ordinary horse 
cars. The same form of motor truck, slightly modified, 
is used by the company for light railways. 

Fig. 4 shows another small motor coupled direct to a 
fan, and specially designed as a cheap apparatus for 
ventilating halls and theatres. 

An “ TImmisch ” launch motor is also shown fitted with 
patent ball-bearing thrust block, such as is used by the 
company for general boat werk. The machine is 





Fiz. 4 FAN DRIVEN BY MOTOR 


light and compact, weighing only about 3501b., and 
developes 3} B.H.P. at 800 to 900 revolutions per 
minute. Some examples of high speed propellers are 
also shown, to which the company has given a good deal 
of attention. The boat switches are fitted with three 
levers, one for starting and stopping through a resistance, 
one for full speed and half speed, and the third for 
running ahead or astern. These switches have now been 
used upon the launches for two seasons, and appear to be 
quite satisfactory. 

In the grounds just outside the Camperdown Gallery 
the company show an electric pinnace designed upon 
the same lines as the Admiralty steam pinnaces, and 
illustrated in Fig. 5. It is 36ft. long by 7ft. beam, 
and has a maximum draught of about 2ft. It is 
built of pine, with oak stem and stern posts, and all 
the metal work is polished. The accumulators, fifty 
in number, are arranged in teak boxes, under the 
seats, and are so placed as to.be easily removable. 
The whole is built strong enough to allow of being 
slung from davits with all the electrical equipment ready 
for use. The cells can be charged either with the 
pinnace slung in the davits—as shown in Fig. 6— 
or made fast alongside the ship. The makers state 
that the motor is much more powerful than those 
usually supplied by them for use in the launches 

















Figs. 5 and 6—ELECTRIC PINNACE 


Fig. 3 shows the application of a small motor to drive |on the Thames and at Windermere, and a speed of 


It will be seen that 


| the weight of the motor balances the weight of the drill 


eleven 
three or four hours, 


miles per hour can be obtained for some 
These boats being principally 
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used for shore purposes, speed and power have been 
considered of more importance than duration of run. 
For use in harbours and for service between vessels and 
the shore electricity possesses so many advantages that 
it will doubtless be much more largely employed in the 
near future. An electric launch is ready at amoment’s 
notice, without the necessity of waiting until steam is 
got up each time, as is the case with a steam launch. 

One of these pinnaces, 40ft. long, 7ft. 9in. beam, and 2ft. 
draught, with a handsome teak cabin, is now being built 
by the company to the order of the Naval Department 
of the Russian Government, and it is expected that this 
launch will give fully 11 miles per hour. These boats 
have been tried very thoroughly at sea, and are said to 
behave well even in a fairly high sea, as the centre of 
gravity is placed so that the rolling is very slight. 

An electric motor must necessarily give a more steady 
turning motion to the propeller than any engine with 
reciprocating parts, and this will doubtless also lessen the 
effect due to racing of the propeller. As the motor and 
cells are all arranged beneath the floor and seats, there is 
more space and greater comfort for the passengers, and 
the carrying capacity of a boat of given size is said to be 
about 50 per cent. greater. 

The small torpedo boat running upon the lake at the 
Naval Exhibition has been equipped with one of the 
company’s launch motors, and the firm has just received 
an order to build and equip a second boat of similar 
dimensions. As many of our readers are doubtless well 
aware, the head quarters of the company’s boat depart- 
ment is at Platt’s Eyot, Hampton, where there is a 
complete charging station, and the various types of 
launches can be seen. 
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(Continued from page 112.) 





The servo motor.—In the drawing ss are light tension springs 
which take up shocks or irregular motions of the pendulum. 
The shaft I, between r’ and r*, is necessary only to make their 
connection through the bulkhead watertight. The impulses of 
the mechanism in the secret chamber are insufficient to move 
unaided the numerous cranks and rods connecting it with the 
horizontal rudders. A device called a servo motor is therefore 
interposed, so that the impulses of the regulators are trans- 
mitted only to a valve in the machinery chamber, and by the 
motion of this valve augmented impulses are transmitted to 
the rudder rods beyond by means of compressed air from the 
reservoir. The servo motor, Fig. 9, consists of a bronze barrel 
C, bolted to the after bulkhead of the machinery chamber by 
two standards f, and containing a hollow piston P, within 
which works the valve T. Beneath the barrel isa nipple E, 
communicating with the compressed air. The piston P has 
three annular grooves z x » The two extreme ones are 
packed with hemp packing, oiled and tallowed, and the 
middle one is of such length that when the piston is in its 
extreme positions the groove is still in communication with 
the air-pipe E. From this middle groove two channels z z run 
diagonally, as shown, to the central aperture of the piston. 
On either side of the zone where these channels debouch is 
another channel; the one forward, c, passing to the after end 
and the one aft, c!, passing to the forward end of the piston; 
both channels changing direction at right angles in the body 
of the piston in order to reach their respective ends. The 
valve T is of square cross section, except at b! and b*!, where 
it is circular and fits closely the central aperture of the 
piston P. The valve stem 6 passes freely through a screw 
cap e in the head of the piston, but is limited in its travel by 
two collars, as shown. The impulse of the immersion regu- 
lators in the secret chamber is transmitted by the rod 7°, 
Fig. 19—through the bell-crank shown in Fig. 9, the vertical 
rod I, and the bell-crank A—to the valve-stem } and valve T. 
Suppose this impulse to push the valve aft—to the right. 
The cylindrical part 61+ clears the channel c', and the com- 
pressed air, flowing through E, x, and z z?, passes the square 
part of the valve between b' and b'! and flows out through 
the channel c' to exert its pressure upon the forward—left- 
hand—side of the piston P and move it aft. Any air on the 
after—right-hand—side of the piston can exhaust through its 
channel c, and, since 61 has moved to the right, past the 
square part of the valve and around its stem, b, into the 
machinery chamber. If the valve T were moved forward—to 
the left—by the regulators the channel c would communicate 
with the compressed air and c! would exhaust through the 
central aperture of the piston P and the channel » in the 
stem B, and P would move forward. Thus any movement 
of the valve T results in a movement of the piston P in the 
same direction, and with greatly increased power. Both 
stems of the piston are packed air-tight in stuffing-boxes, as 
shown, and the after stem B is screwed to the rudder rod 7°. 
This rod passes through the buoyancy chamber and connects 
with the horizontal rudders—H, Fig. 10—through the connect- 
ing rod r+, the bell crank b1!, the connecting rod 1°, the lever 1, 
the connecting rod 7*, and the lug w on the rudders, the axis 
of the rudders being at 21. 

The reservoir.—The reservoir for compressed air, Fig. 2, is 
made of cast-steel and forged on a mandril, The ends are 
dome-shaped bonnets, B B, with outer flanges, f f, to fit into 
the other sections of the torpedo. To insure air-tight joints 
both the shell and bonnets are heated before screwing together, 
the shell having the greater heat. The screw threads are at 
the same time carefully tinned. As a further precaution, the 
bonnets are secured by a number of small radial screws, s s. 
On the after bonnet is a tuyere, ¢, by means of which com- 
munication is made between the air reservoir and the main 
engine. The reservoir is secured to the other compartments 
by means of two lugs / /, diametrically opposite, with bolts 
and nuts, and by numerous radial screws through the flanges. 
The reservoir is tested for strength up to 105 atmospheres with 
oil pressure. Flaxseed oil containing litharge is used. It 
penetrates the distended pores of the metal, and when the 
reservoir is drained after test an excellent air-tight coating is 
left upon the inner walls. Then the test for air-tightness is 
made up to 70 atmospheres, the condition being that the 
pressure shall not fall six atmospheres in four hours. In the 
last few years improvement in the quality of metal has made 
it possible to charge the reservoir to-a much higher pressure. 

The machinery chamber.—Next abaft the reservoir comes 
the rear cone—Fig. 3—containing two compartments, the 
machinery chamber and the buoyancy chamber. Between 
them is a bulkhead K bolted toa flange g. The flange is 
rivetted and soldered to the envelope, and the joint between 





it and the bulkhead is made watertight by a rubber gasket. 
To this bulkhead the propelling machinery is secured. This 
consists of a Brotherhood or Whitehead engine, a starting 
valve, and a pressure governor. Previous to 1880 the motor 
used was the Brotherhood engine, but in the models of that 
year and later ones the motor is a modification of the 
Brotherhood known as the Whitehead engine — Figs. 
21 and 12.* The Whitehead engine consists of three 
cylinders A A A—Fig. 11—fixed radially about the pro- 
peller shaft, with their axes 120 deg. apart. Within the 
circular inclosure at the junction of the cylinders the main 
crank is free to revolve, and receives its impulse from the 
piston of each cylinder in succession. The compressed air is 
admitted behind the pistons and evacuated in proper order 
by means of three slide valves, each working in a separate 
chest S on the forward face of each cylinder, but all 
regulated by a single cam Q keyed to the main shaft. The 
valves consist of a cylindrical disc T of bronze, cast in one 
piece with a stock ¢ carrying four guide blades / 1 /, and it 
slides in a bronze sleeve C perforated with radial ports o o 
which open upon an annular aperture E in the valve chest, 
communicating with the cylinder space behind the pistons. 
The valve stem is in two parts, screwing one into the other 
to allow adjustment. One part simply sockets in the valve 
stock, as shown in the drawing, while the other is split and 
carries a small roller X in contact with the cam Q. The 
compressed air is admitted into the space uw, behind the valve 
disc T, and maintains the contact between the valve, the 
stem, and the cam in all positions. By removing the screw 
caps v from outside the torpedo the valves may be readily 
removed and overhauled, or the valve stems set. 

In Fig. 10 the position shown is when the piston is about to 
commence its return stroke and the air is exhausting from 
behind it, as shown by the arrows. When the piston has 
completed its return stroke, the cam Q will have rotated 
until the valve T, moving towards the main shaft, opens 
communication through the ports o with the annular aper- 
ture E, and admits the compressed air into the cylinder 
behind the piston. The cam Q regulates the valve motion to 
cut off at about half-stroke. In the model 1885 torpedo and 
later ones it is about four-tenths stroke. Thus, as the air is 
acting at full pressure in one cylinder, it is acting expansively 
in the next and exhausting from the third. When the torpedo 
is launched from a submerged frame or skeleton tube, the 
working of the pistons and valves is much impeded by the 
water which backs up into the cylinders through the exhaust 
pipe. A little reservoir D is therefore provided for each 
cylinder. The water, when backed up through the channel 
e, lifts the metal ball d, and, entering the reservoir D, is 
retained there by the ball falling back again over the orifice. 
To remedy the evil in the latest models the slide valves T are 
made in two parts, as shown in Fig. 12. When there is 
water in the cylinders it can escape upon compression through 
the holes «, separate T' and T'!, as shown in the second 
view, and pass off as indicated by the arrows. At other 
times T* and T*! are kept together, as shown in view 1, by 
the air pressure behind T'. The slide valve is thus 
also a cylinder relief valve. The piston-rods are fitted 
in the pistons with a ball-and-socket joint, as shown in 
Figs. 1 and 2, and attached to the crank by means of 
blocks K with feathers at each end fitting in annular 
grooves g q cut into the inner faces of the crank-webs. 
The crank has a counterbalance g forged in one piece with 
it. The crank and propeller shaft are of steel, the latter 
being hollow. The air exhausting through it acts as an 
additional propelling force. The piston-rods are also of steel, 
and the pistons, cylinders, and blocks K of bronze or brass. 
The compressed air is turned on the machine by open- 
ing a valve—T, Fig. 15—which will be described further 
on, but before reaching the cylinders, it passes through a 
pressure governor—Figs. 13 and 14. The air-pipe T* passes 
from the starting valve T to the governor through the 
machinery bulkhead, and serves to secure the governor to 
the bulkhead as shown. The governor consists of a hollow 
cylindrical slide valve P, of bronze, closed at its upper end 
but perforated radially with three rows of square ports e, 
1-4in. across, opening upon three annular air ports e', lin. 
across, which communicate with the air-pipe T'—Fig. 2— 
through the channel a. At rest the valve ports should 
be squarely over the air ports, lapping them ,‘,in. 
on either side. This can be adjusted by leather washers w, 
under the cap o—Fig. 1—upon which the foot of the valve 
rests. Above the valve is a spindle ¢, seated upon the barrel 
by a shoulder s, so that its foot, although inserted in a socket 
in the valve, as shown, is not in contact with it by in. 
when the valve is at rest. The spindle is kept thus by a 
spring 7, set to the desired working pressure by a set screw j, 
screwing into the casing K. The starting valve being opened, 
the compressed air passes through T! and a—Fig. 2—and 
through the ports ee! into the valve. The latter at once 
rises into contact with the spindle above it, bringing the 
lower faces of both air and valve ports flush. The air flows 
out through openings under the foot of the valve into an air 
chamber R, as shown by the arrowin Fig. 14, and from this 
chamber to the slide valves of the main engine. Thespringr 
is set to a tension of about twenty-four atmospheres. This 
being much lower than the pressure in the reservoir, 
the valve rises against the spring, and thus partially closes 
the air ports until an equilibrium of pressures is established. 
The air pressure at the engine thus remains constant until 
the pressure in the reservoir is the same. The spring r then 
seats the valve P, and the ports are opened full, allowing the 
engine to run under the continually diminishing pressure in 
the reservoir until the air is exhausted. The air chamber R 
has one and one-half times the volume of one cylinder of the 
main engine and serves to store up air as a cushion to reduce 
irregular and violent motions of the valve P. This provision 
has proven superfluous since the introduction of the White- 
head engine, and in the model 1886 torpedo the chamber R 
ceases to exist. To prevent the escape of air between the 
sliding faces of the valve P and the barrel C two annular 
grooves are cut in the barrel above and below the air ports. 
These communicate through channels, as shown in Fig. 13, 
with a reservoir of oil m. The surface of this oil is in 
communication with the air in the reservoir through a tube 
d and a pass-over pipe /, and the oil is thus pressed down 
through the channels g into the annular grooves n around 
the valve P, forming thus an oil packing. The reservoir m 
is charged with oil from outside of the torpedo envelope by 
removing the screw plug V. When the air chamber R was 
omitted the oil reservoir m was shifted abaft the machinery 
bulkhead into the buoyancy chamber, its connections leading 
through the bulkhead as does the air-pipe T'. The starting 
valve is shown in Fig. 15. It connects through the machinery 

* Brotherhood improves his engines continually, and they are very 
robably still used in torpedoes not manufactured at Fiume. Schwartz- 
Lopt also uses a patented type of three-cylinder engine. 





bulkhead with the air pipe T', and is set up to the bulkhead 
by a nut E—see also Fig. 14. It is connected at its forward 
end with the charging valve, which is secured by a flange D 
to the envelope of the torpedo. Still further forward the 
pipe a is secured by a flange to the tuyere on the 
after bonnet of the reservoir—see ¢, Fig. 2. The valve 
d is kept seated by the spring r, under a compression of 
two atmospheres, and also, when the reservoir is charged, 
by the air pressure in the latter. When the lever L is 
thrown back, as shown by dotted lines, above the axis o, 
a cam OC, acting against the valve stem g, opens the valve 
and allows the compressed air to flow from the reservoir to 
the governor, and thence to the main engine The spring g, 
under compression, will retain the lever L in either open or 
shut position. The lever is thrown back, or open, by coming 
in contact with a lug in the launching tube when the torpedo 
is launched. In above water discharge this scheme is defec- 
tive, causing violent rotation of the propellers before the 
torpedo is submerged, and resulting in severe strains upon 
the machinery and useless consumption of compressed air. 
In the model 1885 torpedo a new and delicately balanced 
starting valve was introduced, having on its lever a cross- 
vane which would be thrown back by the resistance of the 
water when the torpedo made its plunge. The idea came 
from the Russians, who applied it first in 1881. The action 
of this valve proved unreliable, so it was almost immediately 
abandoned, and, although the effort to perfect it is un- 
ceasing, the valve shown in Fig. 15, is the one still in use. 
To charge the reservoir, the screw plug 0, Fig. 15, is removed 
from outside, and a nozzle screwed in having a pintle which 
presses the valve c back from its seat. The spring r! is under 
a compression of two atmospheres. 

The buoyancy chamber.—This compartment is an air- 
tight shell—Fig. 3—braced with annular rings g. Passing 
through it are two tubes H and. H contains the connect- 
ing-rods to the horizontal rudders, and h the connections 
for suspending the action of these rudders until the torpedo 
is submerged, and also those for stopping the torpedo after a 
certain length of run. The central tube d contains the main 
shaft. The purpose of the buoyancy chamber is to give a 
certain preponderance of buoyancy to the torpedo during 
flight, to insure its returning to the surface after an experi- 
mental run, or, by flooding the chamber, to cause the torpedo 
to sink if it misses its target or fails to explode upon impact 
in actual warfare. The air-tightness of the chamber can be 
verified by submersion, and, should it not be perfect, any 
water which gets in can be drained off through a small hole 
under the chamber by removing a screw plug p. There is 
also in this chamber a piece of lead ballast m, of such size 
and so placed as to counterbalance any tendency of the 
interior fittings of the torpedo to alter its trim, either 
horizontally or abou its axis. The volume of the buoyancy 
chamber is ten gallons for the model 1880 torpedo. 

The bevel gear chamber.— Next abaft the rear cone, 
and secured to it as shown in Fig. 16, is the bevel gear 
chamber. The object of the gearing in this chamber is to 
cause the propellers to revolve in opposite directions. The 
after propeller is keyed on the main shaft A. To this shaft 
is secured the bevel gear wheel 6. The forward propeller is 
keyed to a sleeve A', free to rotate about the main shaft A. 
To the forward end of this sleeve is secured the bevel gear 
wheel b'. Rotation in opposite directions is transmitted 
from b to b' by means of two bevel gear wheels g g', free to 
turn upon a spindle a at right angles to the main shaft, 
screwed into the walls of the chamber and enlarged at its 
centre to allow a hole through it for the shaft A. The 
rods passing through the buoyancy chamber also pass through 
the bevel gear chamber. The propellers, besides being keyed, 
are secured to their respective shafts by washers w w', 
screwed over them. 

(To be continued.) 








COLOGNE AS A SeEaport.—After the lapse of a considerable 
period of discussion and negotiation, the municipality of Cologne 
has decided to carry out the work of transforming that inland 
port into a seaport. The preliminary investigations which have 
been undertaken are said to show that it will be perfectly easy to 
make the Rhine sufficiently deep so that over 90 per cent. of the 
German ocean-guing vessels may reach Cologne. The existing 
bridges would either be converted into swing bridges, or side 
canals would be built in their vicinity. The cost is estimated at 
£4,250,000. It is believed by engineers who have examined the 
route that the undertaking can be executed without much difficulty, 
and that Cologne would thereby be made an important seaport, 
whilst in industrial circles it is considered that the commerce of 
Western Germany will be greatly benefitted. 


CIVIL AND MECHANICAL ENGINEERS’ SocieTy.—On July 31st, by 
the kind permission of the chief engineer to the Great Eastern 
Railway Company, the members of this Society were permitted to 
visit and inspect the alterations at Liverpool-street Station. The 

rty, which included Mr. W. C. Street, hon. treasurer, 
ERLBA., Messrs. T. W. Sweet, H. Coward, S. & Court, hon. 
sec., and others were met by Mr. T. Wilson, chief engineer, who 
showed them the plans of the works and a scale model of the new 
station, explaining the alteration and details. The works when 
finished will give the Great Eastern Railway the finest station in 
London, practically doubling the existing terminus. There will be 
two new lines of rails, one up and one down, thus giving six 
—— lines, branching out in the station into eight new lines 
along platforms for loading and unloading passenger trains, which, 
together with existing lines and alterations to be made in the 
present station, will give twenty lines of rails in all, of which 
eighteen will be platform lines, besides a parcels office 197ft. by 
60ft., and an addition to the hotel of 130 bedrooms, a large hall 
for holding public meetings and other purposes, and many large 
reception rooms. The whole work was designed by and is being 
carried out under the direction of Mr. Wilson who was, it 
will be remembered, resident engineer when the existing 
station was being built. After thanking Mr. Wilson for his 
kindness and attention, the ay were shown over the actual 
works in progress yd Mr. C. Holme, assistant resident engineer, 
who piloted them through, over, and under the works in hand. 
Among other curiosities discovered in lowering the ground were a 
stone coffin, two human skulls, and some pottery. On arrival at 
Stratford, the party were met by Mr. Holden, the Great Eastern 
Railway Locomotive Superintendent, who kindly conducted them 
through the shops, including the testing department, passing 
among other tools a new pattern twist drill grinder, which was 
designed by one of the party. In the testing department were 
seen samples of driving axles and cast steel wheels, tested to 
destruction with high results, and a new model motion for indi- 
cating valve gears claimed considerable attention. The party were 
then shown the liquid fuel burning apparatus invented by Mr. 
Holden, and used on several of the stationary boilers and furnaces 
in the works. The system was also shown in operation on an 
express locomotive, which was booked to take the continental— 
Parkeston—express that night. The apparatus has been described 
and illustrated in our pages. A hearty vote of thanks to Mr. 
Holden terminated the visit, and the party returned to London. 
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THE accompanying illustrations, for which we are indebted to the 
Ingersoll Rock Drill Co., are taken from photographs intended to 
show the general character of some of the work to be done there in 
improving this famous waterway, 

be importance of regulating the channel of the lower Danube 
was recognised by the Romans in the time of Trajan; and since 
that date, at wide intervals, the subject has been before the com- 
mercial and engineering authorities of the nations interested ; 
Austro-Hungary chiefly, with Servia and Roumania also touching 
that part of the Danube at the “ Iron Gates.” Austrian, French, 
English and American engineers have been consulted as to plans of 
improvement ; and in 1870 the late William J. McAlpine, Hon. 
Mem. Am. Soc. C.E., submitted a scheme to the Austrian Govern- 
ment which is the acknowledged basis of the plans now being put 
into execution by M. Baross, the Hungarian Minister of 
Commerce, 

The details of this plan have been worked out by the Hungarian 
engineer, Willandt. This includes a canal, about 1} miles long and 
262ft. wide, on the Servian bank; some shorter canals and much 
blasting of rocks from the river bed. The result aimed at is the 
uninterrupted traffic by steamers between the Black Sea and the 
cities of Pesth and Vienna. 

The present work was formally inaugurated on Sept. 15th, 1890, 
by M. Baross; and to him is said to belong the credit of deciding 
to do without obstructing locks in the canals as planned, whereby 
a saving of 35,000,000 dols, is effected. The ideo quantities 
are given for the rock that has to be removed from the bed of the 
river : 


Cu. yds. 

I dd a0 ae ee 4 Sw a es Ng we a 
Ek oe ee ee eee 
SS eer aaa ee +. 42,000 
» The Iron Gate .. . 320,000 
Total .. - 528,000 


In addition to the above, 657,000 cu. yds. have to be excavated 
from the right bank of the Danube at Greben. It is estimated 
that the work can be completed by about the end of 1895. Rock 
drills on tripods, of the Saunders type, and mounted on barges, are 
being used in the river, The rocks which jut out on the Servian 
side for a distance of about 1400ft. cause a whirlpool with an 
estimated depth of over 150ft. Directly below these rocks the 
river widens out into a veritable lake nearly 9000ft. wide. At this 
point various improvements will bave to be undertaken to regulate 
the stream, including a dam constructed with the excavated rock. 
The cost of the plant alone to be used on this work is estimated at 
1,041,600 dols, 

A considerable part of the above description is taken from an 
abstract, in the selected papers of the Institution of Civil Engineers, 
of an article by J. J. Van Den Wyngaert, the original of which is 
contained in the Verhandlungen des Vereins zur Befoerderung des 
Gewerlpleisses, Feb., 1891. This original contains much detail of 
plant, and of the political and commercial importance of the work, 
that is omitted in the abstract. The photographs come to us un- 
named as to exact locality. But the one is supposed to be the Iron 
Gates proper, and the other as showing the rocks jutting out from 
the Servian shore, above referred to.—Lnyineering News. 








THE ILLUMINATION OF PHOTOGRAPHIC 
DEVELOPING ROOMS. 

PvuBLIc records prove that the habitual use of the feeble 
lights commonly employed in photographic developing rooms 
in the long run sometimes injure the eyesight of the workers. 
This may be of little importance to those amateurs or others 
who develope but a few plates now and then, who scarcely 
notice the temporary discomfort, but in the case of large 
works, such as those of photo-engravers, in which photo- 
graphic operations are constantly going on, some attention 
to the scientific principles involved in the illumination of 
developing rooms will be of advantage to those who have to 
perform the operations therein. 

In such works four great classes of sensitive plates are in 
use, namely, (1) ordinary and (2) orthochromatic gelatine 
bromide plates; (3) ordinary and (4) orthochromatic wet 





collodion plates. By orthochromatic plates in the present 
instance only those made sensitive to yellow light are 
included. Plates sensitive to red are rarely seen or used 
outside the laboratories of scientific men. 

These four great classes of sensitive plates should have two 
classes of lighting, namely, pure red light for orthochromatic 
plates, and pure yellow for the other plates; when the 
operator is not well acquainted with the principles of deve- 
loping-room lighting, orange is safer than yellow, but the 
amount of utilisable light is somewhat less. 


Fig. 1 
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The more sensitive non-orthochromatic plates commonly 
used in photography are freely sensitive to the blue and 
violet rays of the spectrum, and feebly sensitive down to the 
green ; by excessively and abnormally long exposures, they 
are sensitive to all the rays of the spectrum, so that in safe 
developing everything is relative and a question of degree. 
The curve in Fig. 1 represents the physiological sensitiveness 
of the eye to the different rays of the spectrum, and shows 
that the eye is much more sensitive to the yellow between 
D and E than to any other part. Therefore a bright yellow, 
with all green, blue, and violet excluded, is the best light to 
use with non-orthochromatic plates. It is not, however, so 
easy to get a pure yellow light, because all the samples of 
yellow glass which we have seen in the market permit plenty 
of green rays to pass through. Two or three sheets of yellow 
glass, each pasted over with one thickness of bright sunfiower- 
yellow tissue paper, form a suitable screen for a developing- 
room lantern, the window or windows of which should not 
be much less than 1ft. square, with the light inside the lan- 
tern not less than 6in. from the screen, and always in the 
same place. 

For the above diagram we are indebted to Dr. William 
Huggins, also to Mrs. Huggins, who drew the copy from the 
original. 

The tissue paper should be pasted and not gummed upon 
the sheets of yellow glass, a translucent and not a trans- 
parent screen being what is required. A translucent screen 
absorbs the lower rays of the spectrum more than it does the 
higher, so exercises an influence, quite apart from its colour, 
against the transmission of violet, blue, and green rays. 

Daylight should never be used as the primary source of 
developing-room illumination when the brightest light 
therein is required, because daylight is constantly varying, 
consequently the screen has to more nearly approach opacity 
to render the light safe under all these changes. A cylin- 
drical flame, always turned up to the same height, is the 
best to use in the lantern. If paraffin be employed, the 
lantern must be so large and have so free a current of air 
passing through as to render it impossible for the paraffin 
reservoir of the lamp to get hot. If the light be placed 
3in. instead of 6in. from the yellow screen, it will illuminate 
it four times more brilliantly, from the operation of the law 
of the square of the distance. This is why, when uniform 
illumination at all times is desired, the flame must always 
be placed at one and the same fixed distance from the screen. 
With orthochromatic plates a sheet of copper-oxide ruby 
glass of suitable depth of colour, and with two sheets of 
ground window glass superposed, will answer. 

There are many processes, especially among those relating 
to photographic printing, in which such safe lights are not 
necessary, and in which daylight streaming through a single 
sheet of yellow glass may be employed. A convenient plan 


for getting such illumination, and one which we have used 
with comfort and satisfaction for several years, may be 
explained by the aid of Fig. 2. In this cut the dotted lines 
represent the ordinary window of a room; E FL M repre- 
sent one sliding wooden shutter, and F M K W another 
sliding shutter, which can be moved in the guides A A 
and B B. In one sliding shutter is the yellow pane of 
glass N, and in the other is the yellow pane of glass R; 
wooden shutters, with hinges at H H and P P, can be closed 
to cover these sheets of glass; and when this is done the 
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whole room is in darkness, and the lantern already described 
can be used, if desired, for work with the most sensitive 
plates. T V is a fixed board, blocking out all the light from 
the lower part of the window. S is a wooden door in the 
board, through which one end of a copying camera can be 
pushed out into the open daylight for copying purposes. 
The window R has sunflower yellow paper pasted over it. 

With this arrangement bright yellow light can be admitted 
through N, or N can be closed and a safer light admitted 
through the translucent window R, or both windows may be 
closed, and the lantern with artificial light as already 
described, and in another part of the room, used for dry 
plate developing. Copying work can be done through S, and 
when all is finished daylight is admitted into the room by 
sliding apart the two large shutters. No time is lost over any 
of these changes. 

A convenient arrangement of the interior of the developing 
room is represented in Fig. 3, in which H is the window 
with sliding shutters as already described, D the door, E a 


large deep wooden washing 
of_« | 
A 





D trough, and A the develop- 
ing room lantern with its base 
6in. or 10in. higher than the 
top of the trough. 

The whole of the top of the 
large lantern A should be made 
to lift off, and the lantezn 
inside should have about four 
grooves alongside each of its 
four windows, so that four 
panes of glass, if desired, can 
be made to drop into the 
grooves from above to form any 
one of the windows. Neither of the four windows should 
be blocked by an opaque screen. In the cut the chief 
window for working purposes is at F, alongside the 
trough. The light from the other three windows, which 
should be of the same kind as that through the fourth, has 
first to travel to the walls of the room, where some of it is 
absorbed and the rest reflected, so that by the time the light 
from those three windows reaches the plate, the law of the 
square of the distance operating also at the same time, it is 
quite harmless, and it is an advantage to have the light from 
these three windows giving some general illumination of the 
whole of the room, rather than to have most of the room in 
comparative darkness. The walls of the room should be of a 
sunfiower-yellow colour, and have a dead and not a polished 
surface. 

The sink E should be not less than a foot deep, and the 
larger the better in relation to the particular work which has 
to be performed above it; alongside a shallow sink, the 
operator, the walls, and the floor get splashed; the sides of 
the sink should be steep, and there is nothing better for the 

urpose than a common washing trough, with a pipe suit- 
ably attached beneath, to carry off the waste water. The 
sink should always be damp inside, or have a layer of water 
over the bottom, because then it will be less liable to grow 
leaky ; it should not be painted. Wood is better than porce- 
lain or stone for a photographic sink, because any glass 
plate or vessel accidentally dropped upon the latter will 
probably break; if it falls upon wood it stands more chance 
of escaping. 

The best tap to use connected with the water mains and 
over the developing-room sink, is that devised by Mr. A. 
Cowan, and described with a diagram in these pages two or 
three years ago, as in use at the works of Messrs. Marion 
and Co., at Southgate. It consists of an arm, which when 
pushed back against the wall, acts as a tap and cuts off the 
water. When pulled forward until the end of the arm is 
over the middle of the sink, the water runs freely. The 
nozzle at the end of the arm can be rotated in a vertical 
plane; when one end of the nozzle is downwards the water 
falls in a cylindrical stream; when the other end is down- 
wards it falls through rose openings, in fine streams and 
spray, convenient for the washing of photographic plates. 

A man who developes photographic plates with intelligence 
can use with safety much more light in the developing-room 
than can an operator who works without intelligence. For 
instance, take any point K in the translucent developing 
lamp window A B, and let the light from the window be so 
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strong as to fog a plate in the developing dish E on the 
table CD. Let the next plate be put into the dish at the 
distance F, and it will probably not be fogged, because, as 
shown by the dotted lines in the cut, so much less light from 
any point in the window falls upon the dish; moreover, that 
light falls more at a grazing angle, so is more reflected from 
the surface of the liquid in the dish, which means that the 
additional light thus thrown off does not reach the plate. As 
development proceeds the dish F can with safety be gradually 
moved to the position E. At the close of the development, 
and if the plate have been under-exposed, there is an 
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advantage in opening the door of the lantern and permitting 
the light from the bare flame to act for a time upon the 
plate in the dish. A little more half-tone is obtainable in 
this way. 








THE INSTITUTION OF CIVIL ENGINEERS. 

THE members of the Newcastle-upon-Tyne Association of 
Students of the Institution of Civil Engineers visited Blyth 
Harbour on Saturday, the Ist inst., on the invitation of Mr. J. 
Watt Sandeman, M. Inst. C.E., engineer to the Blyth Harbour 
Commissioners, and vice-president of the Association. A large 
party left Newcastle Quay at 12.30 p.m. in three steamers pro- 
vided by the Commissioners, Mr. John Dent, one of the board, 
being with them. Luncheon was also provided by the Commis- 
sioners. A short stay was made at the yard of Messrs. Redhead 
and Sons, of South Shields, where a new dry dock, from the 
designs of Mr. Sandeman, is nearly completed. The dock is 
entirely of Portland cement concrete, with greenheart quoins and 
wrought iron gates. Its length is 330ft., and width at entrance 
48ft.; the width between the copes is 72ft., and across the floor 
46ft.; the depth on the sill is 21ft. at high water of ordinary spring 
tides. The powerful pumping machinery, which consists of two 
30in. centrifugal pumps, has been supplied by Messrs. Tangye, of 
Birmingham, and is expected to empty the dock in an hour and a 
quarter. Mr. John Best, of Edinburgh, is the contractor, and his 
agent is Mr. Wm. Sloan. Mr. Cecil Richardson is the resident 
engineer-in-charge. 

After an enjoyable sea trip the steamers reached Blyth. Mr. 
Sandemann explained the great improvements which had been 
made during the past few years, strikingly contrasting with the 
condition of the em on an old plan by Captain Collins, hydro- 
grapher to King James the Second, in 1688. 

A description and plan of Blyth was given on the programme, and 
a blue print of an ancient map from a survey made by Captain G. 
Collins, then hydrographer to the king. Landing at the coal 
staithes, the party were met by Mr. Keenleyside, one of the 
Harbour Commissioners, and Mr. Easton, the secretary, and at 
once proceeded to the Crofton New Colliery, where Mr. T. E. 
Forster, on behalf of Mr. G. Baker Forster, M. Inst. C.E., M.A., 
received and conducted them round. This colliery is one of the 
newest in Northumberland, and everything is of the most improved 
character; almost the whole of the buildings are of corrugated 
wrought iron, and the pulley supports and cage guides are con- 
structed of wrought iron girders. The whole of the surface works 
are lighted by incandescent electric lamps. 

Having inspected the ‘screens and engine houses, the visitors 
descended to the low main seam, at a depth of 96 fathoms. Time 
forebade a long inspection below, though a considerable portion of 
the main workings were seen. 

Returning to the bank, half cf the party went to the harbour to 
further inspect the coal staithes, dry docks, &c., while the others 
proceeded to the Ridley Arms to tea, Mr. J. Watt Sandeman 
presiding, supported by Mr. John H. Barker, hon. sec. to the 
association, and Mr. Forster. Mr. G. H. Sheffield proposed a 
hearty vote of thanks to Mr. Sandeman for his kind invitation, who 
in replying, thanked Mr. T. E. Forster for the interesting visit to 
the colliery. This half of the party then proceeded to the harbour 
and re-embarked on the Commissioners’ steamer Stag, in charge 
of the Harbour Master, Mr. Nicholson, which is fitted with a 
powerful Tangye duplex pump, to be used either as a steam fire 
extinguisher or salvage boat. Though only installed a short time 
time ago, the vessel has rendered valuable service in the case of 
two fires and one salvage. The visitors were well able to judge of 
the efficiency of the pumps from the ease with which two large 
jets were thrown on to the lofty coal staithes. The steamer then 
conveyed the party to the end of the harbour, where they had 
an opportunity of seeing the whole of the Commissioners’ work, 
as well as two new dry docks recently constructed by Mr. Sande- 
man. Leaving Blyth at 6.30, Newcastle was reached at 8.30. 
This is the fourth excursion of the newly-formed association, each 
of which has been more successful than its predecessor, speaking 
well for the future of this latest branch of the Institution of Civil 
Engineers. 








THE S.S. LILY. 


On Saturday, August 3rd, the London and North-Western 
Railway Company’s Holyhead and North Wall steamer Lily, which 
has just been fitted with triple-expansion engines by Messrs. Laird 
Brothers, went on her trial trip from Liverpool to Holyhead. As 
explained by Mr. W. Laird at the conference of the Institution of 
Mechznical Engineers, the railway company, although conscious of 
the ability of the steamers Lily and Violet to perform the service 
in time, yet wished to make the very utmost of their vessels, 
and determined to exchange the simple oscillating engines for an 
entirely new set of the triple-expansion type. The difficulty to be 
faced was serious, for the conditicns laid down by the railway 
company were that the new triple engines were to occupy no more 
space than the pair of simple oscillating engines, while the indi- 
cated horse-power was to be increased about one-third. We have 
recently fully described and illustrated the engines of the sister 
ship Violet, and though the alterations have been almost entirely 
the same, a few | sear aces by way of comparison may be given. 
The Lily is a paddle-steamer, built and engined by Messrs. Laird 
for the London and North-Western Railway Company, in 1879, for 
their fast mail and passenger service between Holyhead and Dublin. 
She was put on her station in 18%, She is 298-5ft. long on L.W.L., 
33ft. beam moulded, and 13ft. 1i}in. depth of hold. Her mean 
draught on her trial was 10ft. 8in. She was fitted with a pair of 
— oscillating engines, the cylinders being 78in. in diameter, 
with 7ft. stroke, and the power they developed was 3200 indicated 
horse-power. The boilers, four in number, supplied steam at 30 1b. 
per square inch, the heating surface being 12,215 square feet, and 
the total grate area 480 square feet. On & trial run in 1880 from 
Holyhead to, Dublin she performed the journey in 3 hours 
4 minutes, equivalent to a speed of 18°4 knots; and, it may be 
mentioned, when first placed on the station the initial journey was 
performed for the purpose of conveying the Prince of Wales to 
Ireland. The new engines consist of a set of tri-compound steeple 
engines, the cylinders being 44in., 70in., and 108in. in diameter, 
with a stroke of 6ft. 6in. The cylinders are bolted, without the 
intervention of any bed-plate, to the engine-room keelsons by 
ordinary holding-down bolts, and secured to the entablature above 
by twelve wrought iron columns, four to each cylinder. The 
cylinders are placed in line athwartships, the low-pressure being in 
the middle, the high-pressure on the port side, and the medium- 
pressure on the starboard side. ‘The steam is generated in six boilers 
of the loco-marine time, at a pressure of 150 1b. on the square 
inch. These boilers are of steel, and are placed in two groups 
of three each, in two closed stokeholds. These boilers are similar 
to those fitted in torpedo boats; being of comparatively small 
diameter, they do not interfere with the main deck beams, which 
are not cut away. The boilers are lagged with fossil meal com- 
position to retard radiation. The total heating surface in all the 
six boilers is 10,022 square eet, and the grate area 282 square 
feet. Air is supplied to the furnaces by two large fans situated 





i in frent of the funnels, but the steering gear of the 
ily has been fixed on a platform immediately before the bridge, 
- is, consequently, more under command of the officer in 
charge. 

The time taken from the Bar Lightship to the Holyhead Break- 
water, a distance of fifty-four nautical miles, was 2 hours and 56 
minutes, being an average run of 18°5 knots per hour, although full 
speed was not sustained through the whole passage, and during a 
portion of the time fully = nots were, the Liverpool Journal of 
Commerce says, steamed, he average revolutions were thirty- 
five, and over 4000-horse power was indicated, the air pressure not 
exceeding jin. The steam was easily supplied by the boilers 
working at 1501b. to the square inch. One of the advan 
gained in the case of the Violet was a saving in coal consumption 
of 50 per cent., at present the coal burnt being about 25 tons per 
day as against 50 to 52 tons previously, and in the case of the Lily 
it is estimated that fully this saving will be effected. The result 
of the alterations will be to very much improve the = of the 
express passenger service between Holyhead and the North Wall, 
as the extra quickness of the Violet could not before be taken 
ene advantage of owing to the comparative slowness of the other 

ts, 








LAUNCHES AND TRIAL TRIPS. 


On Monday last, Messrs. Wm. Simons and Co, launched complete 
from their yard at Renfrew a screw propelling sand pump meses 
dredger of 450 tons hopper capacity. It is fitted with the builders’ 
saey sand pumping apparatus. This dredger is for the Nicaragua 

anal Construction Company, and is the second built for the same 
owners by Messrs. Simons. Ina few days it will proceed to the 
eastern end of the canal where it is to be employed. The 
builders have two other powerful sand pump dredgers in course of 
construction for the Russian and New South Wales Governments. 

On the 6th inst. the trial trip took place of the steel screw 
steamer Essequebo, built by Messrs. C. S. Swan and Hunter, 
Wallsend-on-Tyne, for Messrs. Sproston, Son, and Co., of Londen 
and Demerara, for their mail, nger, and goods traffic at 
British Guiana. The vessel is 145ft. over all by 22ft. 6in. beam by 
8ft. 14in. moulded depth. On the measured mile a mean s of 
11} knots was, we are informed, obtained, which was considerably 
in excess of speed teed. The engines are twin screw by the 
Wallsend Slipway and Engineering Company, six cylinders, 94in., 
ldin., and 24in. by 18in. stroke. 

On the 8th inst., Messrs. Ropner and Son, Stockton, launched a 
steel screw steamer named the City of Wakefield, and of the 
following dimensions, viz.:—Length over all, 324ft.; breadth, 
40ft. 6in.; depth moulded, 23ft. 7in. She will be classed 100 Al 
at Lloyd’s, and carry 4500 tons deadweight on Lloyd’s summer 
freeboard ; she has raised quarter deck and partial awning deck, 
cellular bottom for water ballast, built on the web-frame — 
and will have all the latest improvements for a first-class cargo 
steamer. Her engines are by Messrs. Blair and Co., on their 
improved triple-expansion principle of 1200 indicated horse-power, 
with two large steel beilers working at 160lb. The steamer has 
been built for the Tyne and Blyth Steamship Owning Company. 

On Saturday, August Sth, Messrs. Edward Withy and Co. 
launched from their yard at Hartlepool a steel screw steamer 
named the Penarth, and built to the order of Alfred Holman, of 
Penarth, Cardiff. She is a modern cargo boat measuring 298ft. in 
length, and built throughout of Siemens steel, with a large 
measurement and deadweight capacity, and built to the highest 
class at Lloyd’s. The holds are fitted with iron in divisions, 
and all decks, deck erections, skylights, bulwarks, bulkheads, &c., 
are constructed of steel and iron ; cellular bottom fitted all fore and aft 
for water ballast. The steamer will be rigged as a two-masted fore- 
and-aft schooner; and has been constructed under the personal 
supervision of the owner. She will be fitted with triple expansion 
engines by Messrs. Blair and Co., Stockton-on-Tees. 

On Monday the Dictator, a steel screw steamer which has been 
builtfor Messrs. T. and J. Harrison, of Liverpool, for their Star Line 
between that port and Calcutta, took her trial trip from the Tees. 
This vessel, which has just been completed by Messrs, Sir Raylton 
Dixon and Co., of Middlesbrough, and is the ninth this firm has 
built for the same owners, is of the following dimensions :—Length 
overall, 378ft. 6in.; breadth, 45ft.; depth moulded, 31ft. 3in.; and 
her deadweight capacity about 5830 tons. The engines have been 
supplied by Messrs. T. Richardson and Sons, Hartlepool, on the 
triple-expansion principle, with cylinders 24in., 40in., and 6lin. by 
5lin. stroke. On the trial runs a speed of over 12 knots was, we 
are informed, attained, which was very satisfactory. The Dictator 
has been built under the superintendence of Mr. R. D. Barrett, 
inspector, and Mr. C. W. Cadman, engineer, for the owners. 

On. the 6th inst. the new screw steamer Ramleh, which has just 
been completed by Messrs. Harvey and Co., of Hayle, for Messrs. 
W. Wheatley and Co., of Liverpool, proceeded to St. Ives’ Bay 
and adjusted her compasses. On the following day she had a 
satisfactory trial of her machinery, and in the afternoon left for 
Swansea to load. Her length is 294ft. by 40ft. broad, by 22ft. 6in. 
moulded depth, and she will carry about 3850 tons deadweight 
when at her load draught. She is fitted with tri-compound engines 
of 1350 indicated horse-power, by Messrs. Harvey and Co., having 
cylinders 23in., 374in., 614in. diameters by 42in. stroke, and two 
boilers 14ft. 3in. diameter by 11ft. long, containing 4000 square feet 
of heating surface, and constructed for a working pressure of 
1701b. per square inch. The ship and machinery have been con- 
a a er the inspection of Messrs. W. Esplen and Sons, of 

vel > 

The latest addition to the fleet of Messrs. Elder, Dempster, and 
Co., Liverpool, for their West African coast trade was made on 
Monday by the launching of the s.s. Dahomey, which has been 
built by Messrs. Sir Raylton Dixon and Co., Middlesbrough, and is 
a further extension of the already greatly improved line of-passen- 

er boats which this enterprising firm are now adding to their fleet. 

e vessel is of the following dimensions, viz, :—Length overall, 
324ft. Qin. ; breadth, 40ft.; depth, moulded, 27ft. 5in., with a 
deadweight carrying capacity of about 4300 tons. She is built of 
steel to Lloyd's highest class, and will have hand 
dation amidships under the bridge for twenty-four passengers. 
She will be fitted with teak decks and every improvement of the 
most recent cargo vessels. Her engines, which will be supplied by 
Messrs. T. Richardson and Sons, Hartlepool, will have cylinders 
23in., 38in., 6lin., by 42in. stroke, capable of doing a speed of 
eleven knots. 

On Tuesday last Messrs. Sir Raylton Dixon and Company 
launched the Linnet from their No. 2 Dockyard, Middlesbrough, 
an iron steam trawler, which has been built for Messrs. Charles A. 
Marshall and Company, of Grimsby. Her dimensions are :— 
Length between perpendiculars, 96ft.; breadth, 20ft. 5in.; depth 
moulded, 11ft. 8in.; and she is fitted out with all the latest improve- 
ments for vessels of this class. Her machinery will be fitted b 
the North-Eastern Marine Engineering Company, Sunderland, 
having cylinders 1lin., 17in., and 28in. by 2lin. stroke. Messrs, Sir 
Raylton Dixon and Company toner | the Exmouth the same 
afternoon, an iron steam trawler, which has been built to the order 
of the Western Steam Trawling Company, of Bristol, of the 
following dimensions:—Length between perpendiculars, 96ft. ; 
breadth, 20ft. 5in.; depth moulded, 11ft. 8in.; fitted with all deck 











on the upper deck, driven by two sets of Allen’s pound 
vertical engines. The air pressure is 2hin. of water. A donkey 
boiler is fitted in the after stokehold for use in port. There is 
also a complete electric light installation. The paddle-wheels have 
been reduced in diameter by 24in., retaining, however, the same 
number and area of floats as before. The alterations necessitated 
the entire removal of the bridge-deck, and as the  oniy 
possible form of engines under the circumstances had to be those 
of the steeple type, a large engine-house has been erected on the 
newly-laid deck, On the Violet the steering gear is placed ona 





arrang ts for trawling a The machinery for this vessel 
will be fitted by Messrs. Worth, Mackenzie, and Company, of 
Stockton, having cylinders 11}in., 18in., 29in. by 2lin. stroke. 








THE WHALEBACK SHIP WetTMorE.—In the description given in 
our last impression of this vessel it was mentioned that the three 
turrets were forward and one aft. This, as the engraving showed, 
should have been three aft and one forward, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

‘CHANGE in Birmingham to-day—Thursday—and yesterday in 
Wolverhampton, was disturbed by the unexpected course which 
has been taken by the warrant market in the North of England 
owing to the threatened strike of blast-furnacemen. An advance 
of 2s. on the minimum price of last week is evidence that should 
the strike be entered upon, warrant prices may be expected to run 
up very considerably, and should this occur, Midland pigs must to 
some extent sympathise. 

The steady buying tone which has recently marked sales in the 
pig iron trade upon these exchanges continues, Buyers are not 
anxious to book far forward, but they are willing to cover early 
probable requirements without hesitancy. Many of the pig makers 
are fairly well sold, and though transactions are not large the 
business doing is of a healthy sort. 

Prices are well maintained at the recent level, and the rise in 
Cleveland, together with the shortness of supply which may arise 
there should the masters carry out their threat to blow out 
furnaces, induces sellers to resist buyers’ attempts to get any 
further concessions, 

Northampton pigs are quoted 44s. to 45s., and Derbyshires 
44s, 6d. to 45s, dae and for superior brands 46s, per ton. The 
Thorncliffe brand of South Yorkshire pigs is quoted Fos. 

Best all mine cold-blast Staffordshire pig prices are kept up by 
the syndicate which exists in this department to prevent under- 
selling. £5 5s. is \ rey for cold-blast foundry pigs, £4 15s, to 
£4 17s, 6d. for cold-blast forge sorts, and £3 2s. 6d, to £3 5s. for 
hot blast. Part-mine best foundry pigs are quoted £2 15s. firm, 
best Staffordshire forge £2 7s. 6a. common foundry 40s., and 
common forge 36s, to 37s. 6d. Medium foundry pigs are 50s., and 
are in good sale. 

Another blast furnace has been blown in at Messrs, Whitehouse’s, 
Priorfield Ironworks, near Wolverhampton. 

In the manufactured iron trade, the chairman of the trade, Mr. 
B, Hingley, M.P., is of opinion that demand is not so bad as is 
represented in some quarters, and that 10 per cent. more demand 
would make all the ironmasters busy. A very fair trade is doing 
with India at the present time, and Australia and Canada are also 
baying, but the South American markets are still to a great extent 
a letter to the Staffordshire iron trade, and it is the condition 
of this market which largely accounts for the present quietude in 
the sheet and some other branches. 

The New British Iron Company report a very steady trade in 
marked bars to North Germany, Holland, and Denmark, and India 
and Australia are buying in moderate quantities. The revolution 
in Chili the company do not find to have affected their demand 
—_ _ quarter much, since orders are sti.! being sent out 
steadily. 

At home the railway wagon eompanies and the bridge builders 
in this district are taking Crown iron and steel in very considerable 
bulk, and for coupling purposes the wagon companies are buying 
best iron, 

The activity of the wagon building companies, notwithstanding 
the severe interference with South American trade, is one of the 
best sources of demand at the present time. 

Prices of marked iron are maintained at £8 for bars, £9 10s. for 
best Crown bars, and £10 10s. for double best. Plating bars are 
£8 10s., angle and T-iron £8 10s., and best chain bars £9 10s. 
oo are £9, best ditto £10, best best £11, and treble best 


Demand in the sheet iron trade maintains the degree of improve- 
ment recently reported, and some others are quoting half-a-crown 
advance. Galvanisers have lately been giving out rather more 
orders, the Australian and Cape and Indian mails having brought 
somewhat better lines. There is by no means sufficient work, how- 
ever, to keep all the mills fully employed, and prices are not 
ame ged much stronger. Singles are stated to have changed 

ands as low as £6 15s., but doubles—hard—are now quoted 
£7 2s, 6d. to £7 5s., and lattens £7 17s. 6d. to £8 per ton. 

It is stated that Messrs. J. Lysaght, of the Swan Garden 
and Osier Bed Ironworks, Wolverhampton, intend to erect four 
additional sheet mills at their Osier Works. If the report 
proves to be correct, the progress of this firm as black sheet makers 
will be very wonderful. Already the firm have twenty-three mills 
at work—a larger number by far than any one firm ever before 
possessed in the history of the Staffordshire iron trade. 

Hoops and strips are without much fresh movement, and are in 
moderate call at £6 5s, to £6 10s. per ton. Export hoops are £6 
at the works, 

At og meeting of the Pelsall Coal and Iron Company, held 
on Tuesday, to consider the proposal of the directors and Inspect- 
ing Committee of Shareholders to put the ironworks portion of the 
concern into voluntary liquidation, the chairman, Mr. G. 
Hastings, M.P., said that the initiative in the matter had been 
taken by the bank, who had moved for a petition, but had after- 
wards consented to a voluntary liquidation. Mr. Hastings 
announced that the whole of the debenture holders would be most 
likely paid in full—at any rate, the first debenture holders—and 
he hinted that possibly something would be left for the ordinary 
shareholders, but upon this point he declined to make any definite 
pronouncement, After a discussion, in the course of which it was 
charged by one of the shareholders that coal had been supplied to 
the ironworks from the collieries at less than the outside market 
price—a statement, however, which the chairman denied—-it was 
resolved to wind up the company, and Mr. E. M. Sharp, accountant, 
was appointed official liquidator. Mr. Sharp stated that the 
ironworks had been st , but that the collieries were going on, 
tae Court having given permission for them to be kept going for 
three months, 

The heavy pipe founders in this district are looking to greatly 
benefit from the new scheme of water supply to Birmingham. The 
proposal, it will be remembered, is to obtain a supply of sixty 
million gallons per day from the basin of the Elan a4 Clerwen 
rivers in Radnorsbire, a distance of some eighty miles, at a cost of 
£4,000,000. The Bill for the sanction of the scheme will, it is 
expected, be introduced into Parliament next session, and will be 
rapidly pushed forward. It will be readily seen that an immense 
supply of cast iron high-pressure pipes of large dimensions will be 
required in tion with the work, and the Staffordshire pipe 
founders hope to secure a good portion of the work. Competition 
for the contracts is certain to be keen, but the tonnage required 
will be so large that there should be room for many firms to get a 
share of the work, and when once it commences to be given out 
the condition of the big pipe industry in this district will take an 
immense step forward. 

The coal trade is in a very firm condition, and although the 
collieries are not generally making more than four days a-week, 
there is no reduction in prices, Common forge coal is 7s, 6d., but 
reliable qualities are still as high as 9s., and best 10s., while furnace 
coal is 10s, to 1ls. The prospect seems to be that these, or higher 
ey ne will be maintained for some time to come yet. e outlook 

or ironmasters is not therefore reassuring in this most important 
department of cost of production. 

e recent experience of Muntz’s Metal Company has been de- 
cidedly satisfactory, enabling them at their recent half-yearly meeting 
to declare a dividend for the half year ending June 30th at the 
rate of 10 per cent. per annum on the ordinary shares, and 5 per 
cent. on the preference shares, payable on the lst of September. 

The dispute at Kynoch and Co.’s engineering works is now 
nearing a termination. The company have just issued an address, 
pointing out that they have withdrawn the chief points objected 
to by the men, and that they have now been so able to fill the 
places of those who still refuse to accept their terms that they are 
in a position to go on. During the latter part of the dispute the 
men seem to have been periating in a very unwise course by 
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demanding excessive terms from the company such as no body of 
directors were likely to concede, One result of the dispute is 
understood to be that a good deal of engineering work that was 
formerly done at Wilton has temporarily been given to firms in 
other parts of the country. 

Cycle makers in the Midlands are apprehensive that their French 
demand is likely to be considerably interfered with by the new 
French tariff which comes into operation in January next, and 
under which the duty on cycles and cycle accessories is nearly 
doubled. The present duty-is 120f. per 100 kilos., or about 
£4 16s, on2cwt. After January, however, the duty will be 220f. 
—£8 16s.—for the same weight. France has up to now been an 
important market for English cycles. 

Jontinued interest is taken in the Midlands in the Bill for the 
exemption of machinery from taxation, which unfortunately seems, 
session after session, to be ful, but the ultimate triumph 
of which will not, it is hoped, be much longer delayed. It is pointed 
out that considering, the increase of foreign competition, it is of 
much importance that English manufacturers should be able to 
produce as cheaply as possible, The usual methods of lower wages 
and longer hours of labour certainly dc not tend to the excellence 
or cheap of the finished article, but much, itis argued, might 
be done by the removal of taxation from machinery and factories, 
It is pointed out that the industries of America are, as a whole, 
much more lightly taxed than those of Great Britain, and that some 
of the manufacturers there are entirely free from taxation upon 
pes | and plant. It is stated to be a common custom of 
municipalities and villages in America to offer great advantages to 
English manufacturers to settle amongst them, by promising 
exemption from taxation on their factories and plant. A similar 
»olicy is also adopted in Austria and in some other countries, 

‘acts such as these are now being cited by manufacturers in this 
district - reasons why the Bill should be pushed forward as much 
as ible. 

he Severn navigation works, judging from the report presented 
at the annual meeting held this week at Worcester, are making 
satisfactory progress, The full sum of £30,000 required for the 
contemplated improvements has been subscribed. The report of 
Mr. H. J. Marten, the engineer to the Commissioners, shows that 
the locks and other works are in good condition, and that they 
suffered no damage either from the exceptionally severe and long 
continued frost of last winter or from the floes following its 
breaking up. During the past year the Corporation of Liverpoo! 
have ap sen J discharged the statutory quantities of daily and 
monthly compensation water into the river from the Lake Vyrnwy 
Reservoir. The work of deepening the river was begun on July 
2nd at Bunn’s Hill Ford, about a mile below Diglis. Steady 
progress has so far been made, and the cost has been within the 
estimate, 

The notices given to the riparian owners at Wainlode Hill— 
about six miles from Gloucester—having expired, dredging has 
within the last day or two been pean. Mec 3 at the rock shoal 
there, so as to make the river navigable for large steamers as soon 
as possible between Gloucester and Tewkesbury. The plant and 
staff bave been transferred from Worcester to this point, and 
operations have begun both at the upper and lower ends of the 
Ford, It is hoped that the deepening of the channel at that point, 
which is one of the most difficult in the river, will be completed in 
about three months. Negotiations are now proceeding with the 
engineers of the Sharpness New Docks and the Birmingham 
Navigation Company as to the best method of altering their lock 
at Gloucester, so as to admit of the passage through it of the 
larger class of steamers intended to navigate the deepened river. 
Plans and specifications are also being prepared for the construc- 
tion of a transhipping basin at Worcester, with a view to the 
commencement of that work at an early date. 

Some of the Birmingham msnufacturers who have to import 
considerable —_— of raw material are still contemplating the 
purchase and enlargement of the Worcester and Birmingham 
Canal, so as to take up the work where the commissioners leave 
off, and thus bring traffic through from the channel ports to 
Birmingham without transhipment at Worcester. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.— Business still moves on but slowly in the iron trade 
of this district, a want of confidence with regard to the future 
evidently som | against buying of any weight on the part of 
consumers beyond actual present requirements, whilst makers and 
manufacturers are naturally not anxious to sell heavily forward at 
prices which in most cases do not by any means cover the bare cost 
of production. With regard to the iron-using trades, the 
prospects for the future continue unsatisfactory, both as regards 
the —— of new’work coming forward and the prices at which 
new orders are obtainable. The leading engineering industries, it 
is true, are still kept well employed upon orders in hand; but, 
apart from special work, it is exceptional where contracts running 
out are being more than partially replaced, and one or two of the 
largest firms in this district have for some time past been 
gradually getting quieter, whilst very generally workmen are 
being discharged in small numbers. 

There was scarcely an average attendance on the Manchester 
Iron Exchange on Tuesday, and business, taking it all through, 
was only slow. In pig iron the buying going on is, for the most 
part, confined to the smallest hand-to-mouth requirements, and 
although makers are generally firm at late rates, there is a 
good deal of underselling in some brands by merchants and 
dealers. For Lancashire pig iron makers quote nominally on the 
basis of 45s, for forge to 46s. for foundry, less 24, delivered equal 
to Manchester ; in this market, however, they are doing little or 
nothing at the above figures, but for delivery at Warrington, where 
they have more favourable rates of carriage, fairly large sales of 
forge have been made at about 43s, 6d., less24. In district brands 
some makers are showing rather a hardening tendency in their 
quotations for foundry qualities, fairly large sales of which have 
recently been made at about 44s, 6d. for Lincolnshire, and 47s. to 
47s. 6d. for Derbyshire, less 24, delivered equal to Manchester, 
and they are now asking about per ton above these 
figures, but the advanced rates are scarcely being got upon 
actual busi of any t. Forge qualities remain unchanged 
43s., less 2}, being about the average figure for both Lincolnshire 
and Derbyshire delivered here, For outside brands prices are 
somewhat irregular, so far as warrants and truck iron are concerned, 
but makers are mostly pretty firm, and for good foundry Middles- 
brough delivered to consumers in the neighbourhood of Manchester 
they are not outing nder about 48s, 10d. net cash. Eglinton 
averages about 51s. 6d., and Glengarnock about 52s, 6d, net cash 
delivered at the Lancashire ports, 

In the manufactured iron trade a steady tone is being maintained. 
In most cases a moderate — of business is reported, and the 
principal makers are generally well supplied with orders for the 
present. As a result they are very firm in holding to fully late 
rates, Lancashire bars not averaging under £5 17s. 6d., and North 
Staffordshire qualities £6 - ton ; the better qualities of sheets are 
p sarcod at £7 53, to £7 7s 6d. for singles, with 10s. extra for 

oubles ; for hoops some makers are now quoting £6 5s. to £6 7s, 6d. 
for random lengths delivered in the Manchester district, with 5s. 
extra for special cut lengths delivered equal to Liverpool. 

The steel trade remains quiet all through, and prices weak, 
Hematites still meet with very little inquiry, and good foundry 
qualities do not average more than ., less 24, with billets 
obtainable at £4 12s, 6d. to £4 15s,, net cash, delivered equal to 
Manchester. In steel plates the business giving out is chiefly con- 
fined to small quantities, and on special lots makers are getting 
£7 7s. 6d. per ton for the best boiler-making qualities delivered in 
the Manchester district, but £7 5s, represents the actual average 
selling price upon ordinary sales, 








James Spencer and Co., Hollinwood, have in hand a number of 
specially designed tools for the Whitehead torpedo factory. 
Amongst these are several screw-cutting lathes, ing from 5in. 
to 7im. centres, all with hollow spindles, and with cut gearing 
throughout. There are also a number of shaping machines, all of 
which are fitted with special circular motions, the mandril of each 
being so arranged that it can be adjusted to any angle for conical 
work, Other tools include large vertical drilling machines, some 
of which are fitted with special tapping arrangements and releasin 
motions to the spindles. There are also a number of Sabaneal 
drilling machines—these, however, being chiefly of the ordinary 
sensitive type, already made by the firm. Another order is for 
several lathes and special horizontal drilling machines, with the 
heads adjustable to drill at any angle. 

The ‘* Vaughan” Pulley Company, of West Gorton, near Man- 
chester, have recently been considerably extending their works to 
meet-the increasing demand for their well-known pulleys. The 
special features of these, 1 may add, are that being manufactured 
of wrought iron and finished with steel rims, they secure excep- 
tional strength, combined with lightness of construction, and they 
have been made. in all sizes up to 12ft. and 13ft. diameter, the 
larger sizes being used as fly-wheels and for main driving. A 
special plant of tools for this particular work has been put down, 
amongst the new tools being a capstan lathe, designed for turning 
pulley arms, and an exceptionally large lathe for turning the 
pulley bosses, Other extensions are also in contemplation, includ- 
ing not only additions to the existing shops, but further special 
plant for increasing the output in their particular branch of trade. 

At the annual meeting of the Iron Trades Employers’ Associa- 
tion, whose headquarters are in Manchester, held on Thursday, the 
6th inst., and referred to last week, Mr. Percy Westmacott, of 
Newcastle-on-Tyne, was re-elected president, and the following 
gentlemen were elected to form the F scm Committee of Manage- 
ment for the ensuing year :—Messrs. C. J. Co 
Furness; G. Rhodes, Barnsley and Wakefield; B. A. Dobson, 
Bolton; W. H. Haley, Bradford ; P. K. Stothert, Bristol; G. Wade, 
Halifax; G. W. Tomlinson, Hudderstield; C. D. Holmesand A. E. 
Seaton, Hull; R. L. Hattersley, Keighley; J. Craven and J. Haw- 
thorn Kitson, Leeds; G. Jessop, Leicester; J. Laird, T. B. Royden, 
M.P., and H. Shield, Liverpool and Birkenhead; J. Field, C. H. 
Moberley and G. Waller, London; Col. R. Peacock and H. Wren, 
Manchester; Sir B, C. Browne, Col. Dyer and Percy Westmacott, 
Newcastle-on-Tyne; J. Jardine, Nottingham; and Henry Clark, 
R. P. Doxford, and J. H. Irwin, Sunderland. 

In the coal trade a very steady tone is still maintained, so far as 
all the better qualities of fuel are concerned, house-fire qualities 
especially being very firm at fully late rates. Steam and forge 
coals, although only in moderate request and rather plentiful in 
the ateat, te not give way to any appreciable extent so far as 
inland sales are concerned ; but for shipment low prices are being 
taken, particularly for the commoner qualities of steam coal. At 
the pit mouth best house-fire coals are still quoted at 12s. to 
12s, 6d., second qualities range from 10s, to 1ls., and common 
house-fire coals 9s. to 9s. 6d. Steam and forge coals for inland 
sales are not obtainable under 7s. 6d. to 8s. per ton ; but common 
steam coals, delivered at the high level, Liverpool, or the Garston 
Docks, are offering freely at 9s, per ton, although the better 
qualities still fetch from 9s. 6d. to 10s. per ton. Engine classes of 
fuel are generally hanging upon the market, with inferior descrip- 
tions continuing a complete drug, owing to excessive supplies, not 
only from Lancashire collieries, but from outside districts. For 
the better qualities prices are fairly well maintained, burgy fetch- 
ing abont 6s, 6d, to 7s., and the best qualities of slack 6s. up to 
6s. 6d. in some cases; but inferior descriptions of slack may be 
bought at almost any price, from as low as 3s, up to 4s, per ton at 
the pit mouth. 

Barrow.—There is a very much quieter tone to note in the 
hematite pig iron trade this week, and the market evinces signs of 
still more marked depression. Orders for all classes of hematite, 
both on home and foreign account, are fewer in number than they 
have been of late, and there is next to no business doing for 
forward delivery, while prompt sales do not represent much bulk 
of pig iron. In consequence of this ition makers find stocks 
increasing on every hand, not only in their own yards but in 
warrant stores, The increase in the latter this week is reported 
to be 3344 tons, making stocks now in hand 143,763 tons, or a 
decrease since January Ist of 65,622 tons. In face of this increase 
in stocks, however, makers have actually blown in two furnaces 
and have forty-three now in blast and thirty-four standing idle. 
The policy of makers at the present time is undoubtedly to restrict 
the output of iron, as the accumulation of stocks will only clog the 
market and prevent legitimate trading when better prices are 
again obtainable. Prices have been very easy, but have again 
improved to 48s. 9d. for warrant iron net cash, while makers are 
asking 50s. for Bessemer Mixed Nos, net f.o.b. 

The steel trade is exceptionally quiet, and prospects of new trade 
are very poor and uncertain. ‘he Moss Bay Steel Works and 
the West Cumberland Steel Works at Workington are closed, and 
it is not likely from present appearances they will be again em- 
ployed during the current year. Three thousand men are thus out 
of work, and some destitution is reported, with which the local 
authorities are attempting to grapple. Cammell and Co., of 
Workington, keep their works fairly well employed, and the works 
of the Barrow Steel Company, at Ripe, are favourably situated 
for orders, but the ciel cami is very. poor and uncertain. 
Rails are in quiet demand, and very little is being done even in 
heavy sections, which are still quoted at £4 5s, perton. In steel 
shipbuilding material a fair but not brisk business is being done. 
Other departments of the steel trade are indifferently employed. 

The shipbuilding trade is steadily employed, and new orders 
lately received are shortly to be augmented by others. 

The Naval Construction and Armaments Company have been 
entrusted with an order for the tripling of another steamer of the 
Clan line of steamships, owned by Cayzer, Irvine, and Company. 
They have already been entrusted with the tripling of the Clan 
Cameron. The Clan Forbes, owned by the same company, is to be 
tripled by Messrs. Westray, Copeland, and Company. 

ron ore is in quiet demand, at 9s, 6d. to 10s. per ton for ordinary 
qualities net at mines, There is not much activity in the trade, 
and orders are more likely to diminish than increase. 

Coal and coke quiet, but steady at late rates. 

The metal shipments of the West Coast ports in iron and steel 
not only show a decrease for the week, but for the year. During 
the week the exports amounted to 3387 tons, compared with 
27,263 tons for the corresponding week of last year, a decrease of 
23,876 tons. The shipments of metal to date this year represent 
594,693 tons, compared with 665,690 tons in the same period of 
last year, showing a decrease of 70,997 tons, 
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THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

THE iron and steel exports, as discussed by the Board of Trade 
returns, still continue to diminish. Last month the value sent 
away was £2,178,450, as compared with £2,945,404 for July of 
1890. Hardware and cutlery have also decreased, the value last 
month having been £221,148, against £246,614 for July, 1890, The 
decreasing markets are Sweden and Nerway, Germany, Holland, 
ae and Canaries, United States—from £46,534 to £23,605— 

oreign West Indies, Chili, Argentine Republic, British Possessions 
in South Africa, and Australasia, British East Indies has advanced 
from £10,807 to £20,439, and slight improvement is also shown by 
British North America, Russia, Belgium, and France. Brazil has 
advanced from £10,893 to £18,303, In unwrought steel, we sent 
away last month a value of £147,228, against £167,798 in July, 
1890. The only market which shows an improvement is the United 
Sta which has increased its requirements from £21,708 to 
£23,914. There is a decrease on the seven months, however, of 
fully £30,000. Germany has fallen during July by £4500, as com- 





ewe with July of 1890; Holland is down about the same, and 
ritish North America is about £5000 to the bad. In railway 
roger the value exported last month was £531,301, against 

ga awe 2 

During July the South Yorkshire collieries again increased their 

trade with Hull, the weight taken there having been 222,616 tons, 

inst 208,856 tons in July of last year. Of this amount 
171,928 tons have been sent by rail, and 50,688 tons by river. 
Denaby Main is again at the head of the list with 18,752 tons, 

inst 15,160 tons last July. Manvers Main sent 13,768 tons. 
There was sent to London during the month 11,963 tons, making a 
total for the seven months of 124,867 tons. The exports have also 
increased—576,654 tons, against 501,470 tonsin July, 1890. Sweden 
and Norway take first place with the largely-increased quantity of 
34,896 tons, Russia is second with 30,588 tons, and Germany third 
with 16,462tons. These are considerably heavier weights than for 
J uly, 1890, : ; 

he house coal trade keeps bs" quiet, and stocks are being 
accumulated at several collieries, Pit prices are about lls. 3d. to 
11s. 64d. in the best qualities, seconds running from 9s. 6d. to 
10s. 6d.; common, 9s, to 9s. 6d. per ton. Engine fuel is called for 
fairly well; lower grades of slack in very slight demand, and 
supplies are so abundant that the principal consumers see no 
reason to renew the usual contracts, expecting to get what they 
want as they require it. Locomotive qualities are in good request 
at late rates. Coke is quiet, and former prices are with difficulty 
maintained. 

Henry Briggs, Son, and Co., Whitwood Collieries, near Nor- 
manton, report a satisfactory year’s working. At the annual 
meeting held this week, the report showed that the profits for the 
twelve months were £80,026 18s., out of which a dividend of 174 
per cent. was agreed upon, and £25,000 was put to reserve for the 
—_ of further sinkings when these became necessary. Mr. A. C. 

riggs, the managing director, stated it was intended to spend 
£100,000 in sinking new shafts, but the work would nct be com- 
menced at present, as the price of materials was too high. He 
made a comparison between the trade of 1890 and 1873—the latter 
being the time when coal values were highest. Mr. Briggs 
says that the price of coal now is 3s, 8d. less than in 1873, and 
miners’ wages are also less. During the ten years of depression 
which the company had gone through, the shareholders had 
received £17,000 out of the colliery earnings, while £100,000, had 
been paid in royalties to landlords. At the present time £69,000 
was paid in advance for coal not yet worked, and about 13,000,000 
tons had been leased. 

Hematite warrants are again rather weaker. Quotations are 
less by about 1s, 6d. to 2s. per ton. Demand keeping quiet, 
stocks of pig iron are accumulating, the consumers buying from 
hand to mouth, expecting that each day may give them still easier 
terms. Special Siemens billets are at £6 15s., heavy lots 5s. per 
ton lower; special Bessemer billets, £5 17s. 6d. It is not believed 
that hematites will go any lower. 

Messrs. Burys and Company held their annual meeting on 
Friday. Their business is largely in tools, agricultural requisites, 
sheep shears, machine sections, &c. The profit for the year was 
£5687, to which had been added £3123 from the reserve fund, 
making a total of £8810, out of which an interim dividend of 
24 per cent. had been paid, amounting to £2241. The directors 
recommended a further dividend of 5 per cent., making 74 per 
cent. for the year. This recommendation was agreed to, although 
several shareholders expressed disapproval of trenching on the 
reserve fund to pay a dividend. The dividend absorbs £4483, 
leaving £2085 to be carried forward. The reserve fund, after 
withdrawing £3123, stands at £7000. 

Mr. W. E. Wells, who has been for several years a director of 
Messrs. J. and G. Wells, Eckington Collieries, has been appointed 
the managing director in succession to the late Mr. J. C. Colver, 
who held that position from the formation of the company in 1876. 
Mr. Wells is the oldest son of one of the original proprietors of 
the Eckington Collieries, and has been connected with them during 
the whole of his business life. 

The Sheffield Tramways Company, during the half-year ended 
30th June, show gross receipts amounting to £18,782 5s., and 
expenses £14,937 6s. 4d. Of the balance—£3844 18s, 8d.— 
£1992 12s. 7d. is taken by the Sheffield Corporation, leaving, with 
balance, £2836 14s. 7d., which admits of 4 per cent. dividend, and 
carrying forward £930 13s, 4d. 

Mr. A. G. Longden, who has been assistant secretary to Messrs. 
Charles Cammell, and Co., for several years, has succeeded to the 
secretaryship vacant by the death of Mr. J.S. Robinson, Mr. . 
Longden is a gentleman of much ability and experience, and well 
deserves his promotion. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

LiTTLE that is favourable can be reported about the iron and 
steel industries of this district, but the engineering trades are 
fairly well situated yet, and do not appear to have suffered much 
from the depression, as far as the amount of work is concerned, 
though prices naturally have had to come down. Shipbuilders, 
too, in this district have on the whole kept well employed, there 
being a large amount of Government work on hand in private 
yards, and only a comparatively few berths are empty. So well 
situated are the shipbuilders, that though in nearly all other indus- 
tries substantial reductions of wages of the men have had to be 
made, the shipyard employés are kept at the highest wages that 
have been known for many years. This can hardly be continued 
much longer, for considerably lower prices have had to 
be accepted for the contracts that have recently been 
booked. The finished iron and steel trades suffer most 
keenly from the depression, operations at most establishinents 
are carried on intermittently, and the orders booked cannot in 
most cases yield any profit. The Ayrton Rolling Mills, Middles- 
brough, belonging to Messrs. R. P. Dorman and Co., have been 
idle since the month opened, and will not resume operations at 
soonest before the end; they stop partly for repairs, but partly on 
account of dearth of specifications. They chiefly produce galvanised 
sheets, and such low prices are now taken in Staffordshire for this 
class of iron that it is very difficult to compete. The South Stock- 
ton Ironworks, which have been running very irregularly all the 
summer for lack of + ae yr seagen, are again idle this week. 
Next week ail the finished iron and steel works and foundries 
in the neighbourhood of Middlesbrough Stockton, and Hartle- 
pool will be entirely closed, this being a holiday period on 
account of Stockton races. It is not usval in tairiy active 
times to take the whole week, but with trade so bad manu- 
facturers will be glad to take the full period, for at best their 
business is no better than giving 2s. 6d. for half-a-crown, and the 
majority complain that they are actual losers. The quotations for 
finished iron and steel do not differ much from those which 
have been recently prevailing, but they afford little criterion 
of what the manufacturers will in some cases accept—certainly 
ls. 3d., and, in some cases, 2s, 6d. less than the figures 
named have not been refused. Common iron bars are £5 10s,; 
best bars, £6; iron ship-plates, £5 10s.; steel ship - plates, 
£5 17s. 6d.; iron boiler plates, £6 10s.; steel boiler plates, 
£6 17s. 6d.; iron ship angles, £5 5s.; steel ship angles, £5 12s, 6d. 
per ton, all less 24 per cent. discount for cash on 10th of month 
following delivery, and f.o.t. at producer's works, Angles are 
realising a relatively better price than plates, usually they are 10s. 
cheaper, but now are only 5s., and the cost of manufacture is 
considerably less, There are, however, fewer producers, and the 
competition is not so keen. Heavy steel rails are quoted at £4 5s. 
net, but consumers will not pay as much, while steel sleepers are 
£5 5s, per ton net, 

The bridge builders are well supplied with work, and have fair 
prospects before them, there being a good likelihood of many 
more home contracts than there have been for years, Chain 
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manufacturers are only moderately well occupied, and the 
directors of Messrs. Jno. Abbot and Co., Park Works, Gateshead, 
report that this part of their business has not been carried on 
remuneratively, and the lower wages paid in the Midlands enables 
roducers there to undersell those in the North. The Whessoe 
oundry Company, Darlington, have added to their general 
engineering business the manufacture of gas-making plant, and 
have just secured a contract for the iron and steel work of what 
will be the largest gasholder in the North of England. It is for 
the Redheugh Works of the Newcastleand Gateshead GasCompany, 
and will have a capacity of 3,000,000 ‘cubic feet. Wire manu- 
facturers have a fair share of orders, but complain much of the 
cutting down of prices caused by German competition. The low 
rates that the Germans accept are gaining them a footing in markets 
hitherto monopolised by the British. Messrs. Richard Hill and 
C. M. Bevan, trading as R. Hill and Co., Newport Wireworks, 
Middlesbrough, have dissolved partnership, Mr. Bevan retiring. 

The directors of John Abbot and Co., Park Works, Gateshead, 
report a net profit for the year ending June 30th last of £14,856; 
and, with the amount brought forward from the previous year, 
they have nearly £17,685 to divide among the shareholders, who 
will be paid at the rate of 9 per cent. perannum. The directors 
have purchased the new quay on the Tyne of Messrs. Hawks, 
Crawshay, and Sons. 

Buying and selling in the pig iron trade has almost been 
paralysed this week, on account of the uncertainty caused by a 
threatened strike of enginemen, cranemen, boilermen, and firemen 
at four of the leading pig iron making establishments, viz., at 
‘thirty-eight furnaces out of the ninety now in operation. The 
enginemen, Xc., refuse to accept the 6} per cent. reduction of 
wages, which all the other men employed at the blast-furnaces and 
many of the enginemen themselves have accepted in accordance 
with the wages sliding scale. About 10 per cent. of the men at 
the four works are enginemen, &c., but their refusal to work will 
for a time cause the other 90 per cent. to be idle. The mal- 
contents say they are fully resolved on a strike at the end of the 


week, but the employers say they can easily fill their places,’ 


as there are plenty of idle hands in the district, and men 
can be got also from Scotland and the West Coast. 
The dispute is in a very critical stage, and if it comes 
to a strike that may be even beneficial to the trade, because 
a reduction of the production will not be unwelcome, seein: that 
it is in excess of the requirements, and next week a suspension 
of deliveries of pig to the Stockton and Middlesbrough works will 
cause a large increase in stock, if it not counterbalanced by a 
strike. The price of No. 3 G.M.B. Cleveland pig, which was down 
at 39s. 3d. at the close of last week, has been about 40s. this week, 
for prompt f.o.b. delivery, but scarcely anything has been 
done to fix prices. Middlesbrough warrants improved consider- 
ably at the beginning of this week, going up ls. 9d. per ton, 
and holders kept back from operating, as it was considered 
that a stoppage of the furnaces would lead to a run upon warrants 
for shipping purposes, and prices will thusberaised more. If nostrike 
takes place, then it is very probable that we shall see Middlesbrough 
“warrants down at 38s. again. They have been at 40s. 9d. cash sellers 
this week. The stock in Connal’s stores on Wednesday night was 
157,283 tons, or 1480 tons increase upon the stock held on the 5th 
inst. Grey forge has dropped to 36s. 3d. and even 36s., and thus 
there is a greater difference than ever between it and No. 3. The 
—- of mixed numbers of East Coast hematite is 48s. per ton. 

hipments of pig iron from Middlesbrough this month to Wednes- 
day night were 26,120 tons, compared with 21,560 tons in July to 
12th. One of the furnaces at the Grosmont Ironworks, near 
Whity, has been blown out, thus leaving only one in operation out 
of three built. 

The Middlesbrough County Council are about to promote a Bill 
in Parliament, and among other things they seek for powers to 
increase the amount contributed to the rates by the works in what 
is known as the ironmasters’ district, which is to the north-west 
of the town. Many years ago, when the boundaries of the borough 
were extended, and this district was taken in, a bargain was madethat 
the works there should only pay rates on one-fourth of their assessed 
value, and the ironmasters, therefore, did not oppose their inclusion. 
Now, although the borough does nothing at all for the ironmasters’ 
district, either as regards watching, lighting, road making, or any- 
thing else, the Corporation want to rescind this bargain, and make 
the ironmasters pay more. A deputation of the Corporation was 
appointed to meet the ironmasters affected, and endeavour to come 
to some amicable arrangement, but the ironmasters naturally 
refuse to meet them. We can hardly think Parliament will 
sanction any such violation of anagreement. The Council propose 
to charge rates on the full value’instead of only a fourth. 

The Cleveland ironmaster’s statistics for July are not satisfactory, 
for stocks show an increase of 4848 tons a a time of the year when 
there should be a decrease. Thus July in 1890 showed a decrease 
of 4125 tons, and July, 1889, one of 27,642 tons.. Makers reduced 
their stocks by 7803 tons, but. much of this went into the public 
warrant stores, so that it has still to go into consumption.. - There 
are eighty-eight furnaces at work—fifteen fewer io a year ago— 
out of 151 built, two having been blown out last month, one at 
Whitwell’s and one at Bolekow’s Middlesbrough Works. 

The following are the details of make and stock :— 


Make of Pig Tron. 





1891. ae 
July. June, Tease. crease. 











Tons. Tons. Tons. Tons. | 
Make of Cleveland pig iron—port of 











Middlesbrough .. .. .. .. .. ..| 108,458 108,551 _ 93 
Ditto—outside port of Middlesbrough ..| 16,507 17,281 — 774 
Ditto—whole district .. . 124,965 125,832 - 867 


Make of other kinds of pig (including 
hematite, spiegel, and basic pig iron) 
whole district .. .. .. .. -. ..| 89,805 87,218 2092 — 


Total of all kinds—whole district. .| 214,270 213,045 1225 = 

















Stocks of Pig Iron. 
= In- De- 


1891. 
July 31 June 30 |Te***- crease. 











A Tons. Tons. | Tons. Tons. 
Makers’ stocks of Cleveland pig iron— 

port of Middlesbrough .. .. .. .. 105,897 116,039 — /| 10,142 
Ditto—outside port of Middlesbrough ..| 11,870 9,531 2,339 -— 











Ditto—whole district .. .. .. .. ..| 117,767 125,570 _ 7,803 
Makers’ stores of Cleveland pig iron— 
whole district .. ‘.. =e oe 791 1,589 — | 


Pig iron in public stores:— 
The N.E. Railway Co.'s stores .. 
Connal’sstores .. .. .. «. 


Total... .. .. «2 «+ «| 278,130 | 268,282) 4,848; — 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been rather more animation in the Glasgow pig iron 
market this week. The range of fluctuation in the different classes 
of warrants has been much greater than for a considerable time 
past. Scotch warrants have sold at 47s. to 47s, 6d. cash, Cleveland 
89s, 10d. to 40s. 7d., and hematite 47s. 10}d. to 48s. 9d. Towards 
the close of last week a sudden drop took place in the prices of 
Cleveland and hematite, caused, it was reported, by realising 


re 567| 1,067! -- | 500 
.| 154,005 140,056 | 13,949|  — 














sales. But the prices have gone up smartly this week against | 


parchasers, and now stand about the former level. 
The demand for makers’ pig iron is quiet, and the prices do not 


show much alteration :—G.M.B., f.o.b. at coe ye No. 1, is quoted 
at 47s. 6d. per ton; No. 3, 47s. 3d.; Monkland, No. 1, 488 ; No. 
3, 47s. 6d.; Carnbroe, No. 1, 49s.; No. 3, 48s. 6d.; Clyde, No. 1, 
56s. 6d.; No. 3, 52s.; Gartsherrie, No. 1, 58s.; No. 3, 54s.; 
Langloan, No. 1, 603s.; No. 3, 55s, 6d.; Summerlee, No. 1, 58s.; 
No. 3, 54s.; Coltness, No. 1,60s.; No. 3, 55s. 6d.; Calder, No. 1, 58s.; 
No. 3, 54s.; Glengarnock, at Ardrossan, No. 1, 59s.; No. 3, 50s. 6d. ; 
Dalmellington, No. 1, 51s.; No. 3, 50s. 6d.;-Eglinton, No. 1, 50s.; 
No. 3, 49s.; Shotts, at Leith, No. 1, 60s.; No. 3, 56s. 6d.; Carron, 
at Grangemouth, No. 1, 62s.; No. 3, 55s. 

The shipments of pig iron from Scotch a in the past week 
amounted to 7426 tons, compared with 10,855 in the corresponding 
week of last year. Canada took 800 tons, Italy 700, Holland 615, 
Germany 320, United States 300, Australia 235, France 167, 
India 50, Russia 100, Belgium 40, Spain and Portugal 130, China 
and Japan 100, other countries 75; as coats shipments having 
been 3794, against 3222 tons in the same week of 1890. 

The production of pig iron is unchanged in amount, the number 
of furnaces in operation being seventy-three, as compared with 
seventy-eight at the same time last year. Of the total, fifty-two 
are producing ordinary pig iron, seventeen hematite, and four 
basic. The output of ordinary iron is now considerably larger 
than it was a year ago, the increase being at the rate of about 
1500 tons per week; the quantity of hematite being made, on the 
other hand, is fully one-third, and of basic one-half, less than 
twelve months ago. 

During the past week there was shipped from Glasgow locomo- 
tives to the value of £14,000, machinery £6600, steel goods £3120, 
and general iron manufactures £22,618. 

The continuance of the strike among the ironworkers and boiler- 
makers in the Clyde shipyards is having a very bad effect on other 
branches of work. - Founders, engineers, rivet- makers, steel 
workers, and others are suffering from the strike, the further pro- 
gress of their orders for shipbuilding purposes being roel in 
the meantime. The shipbuilders have been obliged in a number 
of cases to discharge large numbers of joiners and other workmen, 
who would now be in active employment but for a strike which is 
condemned on all hands as unreasonable by workmen as well as by 
employers. 

The steel trade shows no improvement. There is a brisk inquiry 
for joists and other structural steel, which used to be imported 
from abroad, but is now manufactured by the Glengarnock Iron 
and Steel Company. This new branch is apparently doing well ; 
but the demand for Siemens’ steel is at present very poor, and 
even the execution of the orders on hand is arrested by the dispute 
in the shipbuilding trade. Prices of steel are irregular. 

In the malleable iron trade the state of affairs is more satisfac- 
tory. Most of the makers are doing well, although they have to 
be content with small profits, owing to the comparatively high cost 
of production. The price eon | for the more recently placed 
orders of unbranded iron for the Indian market is about £5 5s. net 
per ton, and the quotations of other classes of iron are reported to 
be more fully conceded than of late. The lowest grade of common 
bars is quoted at £5 15s.; second grade, £6; highest grade, 
£6 2s. 6d., best bars being 10s. per ton higher; sheets, £7 10s.; all 
less 5 per cent. discount. 

There has been more firmness in the coal trade, in consequence 
of an improved demand for export, and prices are firmer all round. 
Main coal is quoted, f.0.b, at Glasgow, 7s. 9d. to 8s. per ton; 
splint, 8s. 9d. to 9s.; ell, &s. 9d. to 9s. 3d.; and steam, 10s. to 
10s. 9d. On account of the prolonged idleness of a number of 
public works, dross has become very plentiful and cheap. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


JULY returns just to hand show favourably in the matter of coal 
exports, but indicate a decline in iron and steel. Taking foreign 
and coastwise exports from the various ports of Cardiff, Newport, 
Mon., Swansea, and Llanelly, no less than a million and a-half tons 
of coal were despatched, being a marked increase over the preceding 
month. This was, taking the ports separately, the higbest 
monthly total of the year, Cardiff total being over a million tons. 
In iron and steel the results are not so good, the total from all 
Wales being only 11,116 tons. During the year the quantity of 
iron and steel exported from Cardiff has been a little over 39,000 
tons, and from Newport 33,534 tons. This is rather exceptional, 
as in the ordinary run of things Newport has been in the habit of 
exceeding Cardiff in steel — Swansea, as usual, takes the 
lead in patent fuel exports, having sent away during the year no 
less than 211,115 tons, to 170,111 from Cardiff, and 27,825 from 
Newport, Mon. In coke Cardiff is far ahead of all ports, having 
sent in the seven months 58,943 tons to 10,317 tons from Swansea, 
and 789 from Newport, Mon. 

The coastwise shipments of coal from Newport has figured well 
during July, being 101,522 tons, to 133,148 from Cardiff, 61,255 
from Swansea, and 7890 from Llanelly. After some degree of 
slackness in the coal trade, there was mid-week a little more brisk- 
ness at Cardiff, and best steam was booked at from 14s. 6d. to lds., 
seconds selling at from 12s. 6d. to 13s, 3d., and small 6s. 6d. to 6s. 9d. 
Whether the increased animation is temporary or not remains to 
be seen. The usual slackness pervades all house coals, and quo- 
tations, if anything, are lower. On the Rhymney and Taff Vale 
lines I noted a day or two ago an enormous collection of coal traffic. 
At the former the Monmouthshire collieries—the Rhymney Colliery 
in eager ate gs strongly. 

e weekly coal shipment from Cardiff ports amounted to 
225,267 tons; from Swansea, 26,586 tons; Newport last weekly 
return, 61,583 tons. Swansea last week exported over 9000 tons 
patent fuel. : 

At Cardiff patent fuel quotationsare 12s. 9d. to13s.; at Swansea, 13s, 
to13s.3d. Coke continues in a drooping condition, and is now quoted 
in Cardiff from 17s. 64. furnace, and 19s, 6d. foundry. Swansea 
quotations are 17s. and 20s. respectively. Swansea quotations for 
best anthracite are from 15s.; steam, from 14s.; and small, from 
5s. Rhondda coal is selling in Swansea at 13s. 

There is a trifle more hopefulness in the steel trade, but so far it 
is more prospective than in hand. In all the iron towns it is 
evident by the spare hands about that idle turns are frequent. 
Swansea impo 866 tons of pig iron last week, but no bars. In 
bars our steel works are a little better placed, though no great 
improvement can be expected until the tin-plate works resume 
their old vigour. 

At Swansea Exchange this week steel rails were quoted at £4 5s, 
| to £4 7s. 6d. heavy sections; light, £5 7s. 6d. to £5 10s.; steel 
| sheets from £8, iron from £7; Welsh bars from £5 7s. 64d., 
| Glasgow pig at 47s. 5}d.; tin-plate bars, Bessemer £4 1lbs., 
| Siemens from £5. Tin-plates are offering at 13s, 3d. Bessemer, 
| and Siemens from 13s. 6d. Quotations practically remain, business 
| being done at various prices as regards brands and sizes, At 
| present the inquiry appears to be for odd sizes, Orders from the 
States for the usual sizes are for the time suspended. Tin-plate 
| business for the past week was slight, only 7923 boxes having been 
| shipped from Swansea, while 21,578 were received into stock. The 

condition of things is certainly gloomy, as stocks are now increased 

to 57,656 boxes, 
| Things are getting out of gear. Here and there stoppages are 
occurring, in other quarters short time, due to the action of masters 
or of men, or the make would be fully a third more than it is. 
That employers have faith in the future is evident, as the market 
continues firm, and buyers are far from getting it all their own 
way. There is no whisper, even, of booking at low rates in order 
to keep works going. Masters feel that as the stocks in the 
Uni States run low, without any active work in that quarter, 
we may any day have a rush to place orders, ‘‘The States must 
have plates,” it is argued ; ‘demand is only a question of time,” 
and can be waited tor if men are reasonable. The prominent 














ovement now gst the tin-plate workers is ‘‘ a weekly stop- 

ge.” This masters object to unless strongly needed. ‘The 
cost of big machinery demands a large and corresponding output.” 

The result of the audit of the Tin-plate Worker's Union accounts 
is expected to be made known on Saturday, and is awaited with 
anxiety. The Llanelly coppermen’s dispute remains unsettled, 
Another case of overloading steamers has occurred, this time with 
a Cardiff steamer at Liverpool laden with iron ore. 

The Taff Vale directors’ meeting has been held, and judging 
from the quiet and steady rise going on in shares, prospects under 
the new régime, with the efficient aid of the old management in 
the traffic, engineering, and locomotive departments are very 
satisfactory, ‘The traffic last week showed a large increase, and 
as the men are now working at sixty hours per week, the retrench- 
ment in wages alone must tell favourably. 

**Lancaster’s Steam Coal Collieries” are announced, with a 
capital of £200,000 in £5 shares. 

veral influential capitalists of Glamorgan have joined the 
Danube Collieries and Mineral Company. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE Byres og features of the iron market over here have 
remained pretty much the same during the week. Activity con- 
tinues to be moderate and steady, but has not become really 
animated. Costs of production are still high, and profits, if any, 
but very scanty. Orders of any weight, onl reaching at all beyond 
the nearest future, are extremely scarce ; and even without the 
labour troubles, which are too common and too general nowadays 
to require special mention, prospects altogether are not of a kind 
to encourage sanguine tendencies, 

On the Silesian iron market pig iron is again rather slack. Pro- 
duction has been considerably jimited, though not sufficiently to 
secure anything like the desired more spirited demand. On the 
malleable iron market a firm tendency generally prevails, and a 
slight upward movement in prices may be noted here and there. 
In spite of the many complaints which have been constantly ex- 
pressed regarding the unfavourable and unremunerative character 
of the business actually done in the iron industry of this district, 
it is surprising to find that, after all, things have not been so bad. 
At the late general meeting of the administration board of ory 
Laurahiitte, the annual dividend, after having duly deducted the 
various reserves and tanti?mes, could be fixed at 8 per cent. 

In Austria-Hungary a fairly steady business is going on in the 
iron market. The tendency of prices is firm, generally speaking ; 
yet any advance in quotations cannot be carried on account of 
German competition, which is very sharp just at present. The 
inquiry for foundry pig appears to have somewhat decreased. In 
the manufactured iron branch last week's lively demand has been 
satisfactorily maintained, especially for bars and girders. For 
all descriptions of plates the inquiry coming forward also continues 
good. ire and wire nails have further improved, both with 
regard to price and demand. The French iron market continues 
quiet, and prices have not yet recovered. 

Little change can be reported to have occurred on the Belgian 
iron market. Orders are coming in, but at quotations so low that 
the millowners in some cases refused to enter into negotiations. 
Mixed forge is quoted 50f.; common sorts, 52°50f., at Thy-le- 
Chateau. General basis quotations are for Luxemburg forge, 49f.; 
Luxemburg foundry, 56f. Common good forge guality, 60f. Bars, 
No. 1, free station, 130f.; free Antwerp, 127°50f.; girders, free 
station, 130f.; free Antwerp, 127°50f. Angles, tree station, 
137°50f. Plates, No. 2, for inland and ab: , 160f.; No. 3, for 
inland and abroad, 175f.; No. 4, ditto, 240f. Thin sheets, 185f.; 
steel plates, 185f.; steel rails, free Antwerp, 120f. per ton. 

Rhenish-Westphalian iron industry remains very much as last 
reported. The iron ore trade is on the whole dull, and prices are 
weak and irregular. On the pig iron market no alteration, either 
in price or demand, can be noticed since last letter, a slow hand-to- 
mouth business being generally transacted. In the malleable iron 
department bars are in tolerably good inquiry for home consump- 
tion, foreign demand continuing weak as before. Girders are brisk 
of sale, but at depressed prices. In the hoop trade no change can 
be noted. Business in plates, especially for boiler-making purposes, 
is brisk ; but compared to the lively demand and to the prices of 
raw material, present quotations for plates are decidedly too low. 
The same may be said with regard to sheets. Foundries, machine 
and wagon factories are tolerably well occupied, but complain of 
prices being unremunerative. The Cologne railway administration 
is about to invite tenders for the supply of 12,200 tons steel rails 
and 17,000 tons sleepers, 

Reports from Bremen state that it is intended by the North 
German Lloyd to establish a passenger line New York—Genoa. 
The steamers of this line are to run once a month first, and if ‘the 
plan is successful, once a fortnight. 

On the Ist instant another railway line was finished and opened 
to general traffic, which must be regarded as a progress of civili- 
sation—the line Serajewo-Mostar-Metkowics in Bosnia. Not only 
completing the net of railway lines which has been spread over 
this semi-civilised country, but also opening a direct and probably 
highly important communication to the sea, this line cannot fail 
to spread the benefits of modern civilisation, and thus assist the 
cause of order and peace. Not many years ago this very line was 
pronounced to be a technical impossibility—a mere dream. 

In consequence of the heavy and unceasing rainfalls which have 
for many weeks visited this country, many railway accidents have 
been reported of a more or less serious nature. The traffic on the 
Gothard line, too, had to be suspended from the same cause, but 
fortunately for a very short time only. 

When in November, 1837, the first railway was opened in 
Russia, on the line St. Petersburg-Farskoje-Tselo, the most curious 
precautions were contrived to prevent accidents. Between the 
carriages, for instance, platforms covered with straw were placed 
to receive those passengers which might be thrown out of the 

i in case of a collision taking place. Danger of any kind 
was not announced by the universal whistle, but by the playing of 
an organ, 








Mr. RicHarD SmiTH, F.G.8.—The death of Mr. Richard Smith 
has removed another of the few remaining members of the staff 
who, under the lead of the late Sir Henry Dela Beche, took part in 
the formation of the Royal School of Mines in 1851. Mr, Smith, 
who joined the establishment of what was then called the Museum 
of Economic Geology, while it was still located in Cray’s-court, 
Charing-cross, as junior assistant to the late Mr. R. Phillips, F.R.S., 
then chemist to the establishment, was, on the transfer to 
Jermyn-street, and the establishment of the school, entrusted 
with the duties of assistant to the late Dr. Percy, F.R.S., and 
instructor to the students in the Metallurgical Laboratory, and his 
success in the latter branch of the work has been abundantly 
evidenced by the large number of his pupils who are to be found 
in every part of the habitable omged where mining and melting are 
carried on ; while, as regards his original investigations, it is only 
necessary to refer to Dr. Percy’s volumes, where they are amply 
acknowledged. After nearly forty years of useful and honourable 
though unobtrusive public service, Mr, Smith retired at the com- 
mencement of the — year, but we regret to have to record 
that his well-earned leisure has been but of very short duration 
as a consequence of complications upon a fall. He succumbed, 
after several painful surgical operations, to an attack of paralysis 
on the 7th instant, in his sixty-first year. It is pleasant to have to 
record that his eldest son has for some time past been engaged in 
similar work in the laboratory at South Kensington. 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, August 6th, 1891. 

THE general business situation of the ergy is 
in a slightly better condition than when last 
rted. In the iron trade a are picking up 
a little; more lumber is being sold than for some 
time back, owing to the increased building opera- 
tions which are being commenced at this time. 
Although there is not much change to note at this 
time in the coal trade, a somewhat better feeling 
exists, and there is every effort being made to re- 
strict the output of poo? Brees coal by the sales 
agents who held another meeting Jast week at 
New York. At this meeting the output for 
August was agreed upon as 3,000,000 tons, and 
this agreement was confirmed by the Ccal Com- 
anies presidents at New York on Thursday last. 
[ the iron trade as yet we are unable to report 
anything of great importance; things have been 
unusually dull for some time past, but at last the 
sun is peeping through the clouds, and a prospect 
for brighter days very soon is apparent. Some 
few steel rails have been contracted for in small 
lots only, with prices firm at 30°00 dols. at mill. 
First-class foundry iron is held steadily at from 
17°50 dols, to 18 00, but on low grades shadings 
can be had. Muck bars, steel billets, and slabs 
are not often called for at this time. Some little 
manufactured iron is selling, two or three orders 

for cars having now been placed within the 
week ; also a few lots of plates have been taken. 
There is a moderate demand for rails, From 
Pittsburgh we hear there is a good demand for 
track —— mills engaged in their manufacture 
having about all they can do for the present. —_ It 
is thought as soon as the financial situation 
improves there will be a general activity appear 

in all directions, 








NEW COMPANIES. 
THE following companies have just been regis- 
tered 


ani 





Bengal Dooars Railway Company, Limited, 


This company was registered on the 30th _ 
with a capital of £150,000, in £10 shares, to 
ome a certain concession granted by the Secre- 

of State in Council of India to O, Steel and 

RR Waller, by deed dated the 27th April, 1891, 
vd the construction, equipment, maintenance, 
and working of a line of railway, and the benefit 
of a — agreement between the District 
Board of Julpigoree of the one part, and O. Steel | 
and R. R. oie of the other part, and to con- 
struct, complete, and make ready for traffic, 
maintain and work a line of railway, on the metre 

uge, from the bank of the River Teesta to MAl 

zaar, with a branch to Ramshai Hat and Tondoo 


Ghat, and another branch to Dam Dim. The 
subscribers are :— 
Sir R. Meade, K.C.8.1., C.I.E., 65, Queen’s- 
OD, Tienes ac. Se So. og As. 06. 00. on 
Sir A. J, Leppoc Crone, K.C.LE., 27, Kensing- 
ton Court-garden: 


R. Williamson, 84, Leadenhall- street, E.C., mer- 
chant ive 1 

R Miller, 27, Austin Friars, E. C., merchant . 1 

—. * J. Filgate, R.E., 106, Jermyn- -street, 


R. R. Waller, 34, Old Broad- street, E.C., ‘mer- 
chant. 
R. ‘ ‘Adkin, 46, Queen Victoria ‘street, Ec, * soli- 


see siaiiaae of pear is a pm ws hr than 
three, nor more than five, the first being the first 
five subscribers; qualification, £500; remunera- 
tion, £800 per annum. Registered by Sanderson, 
__ and Adkins, 46, Queen Victoria-street, 
E.C, 





Endurance Seamless Tule and Vial Company, 


Limit 
This company was registered on the 30th ult., 
with a capital of £25,000 in £6 shares, to establish, 


acquire, and carry on the businesses of manufac- 
turers of and dealers in weldless and other tubes, 
and all kinds of vessels and articles made wholly 
or in part of iron, steel, brass, or other metals, 
The subscribers are :— 


8 
*A. Chamberlain, Moor Green Hall, Birmingham, 
brassfounder  .. 
*G. Hookham, The Mount, Moseley, Birmingham 
P. Hookham, Slade- lane, Erdington, Birmingham 
W. Chamberlain, Birmingham... .. 
J. Harrison, Bilbao House, Soho- hill, Birmingham 
*J. A. Harrison, 2, Robert- road, Handsworth .. 
H. Lane, 35, Carpenter-road, Edgbaston, engineer 
The number of directors is not to be less than 
two, nor more than seven; the first being the 
subscribers denoted by an asterisk. Qualification 
twenty shares. Remuneration £500 per annum, 
and £50 per annum for every 1 per cent. above 
10 per cent. dividend. Solicitors, Smith, Pinsent, 
and Co,, Birmingham. 
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International Tone Signals Syndicate, Limited, 


This company was pet on the 4th inst., 
with a coe of £2 in £1 shares, to carry 
into effect an agreement dated the 31st of July, 
1891, between W. B. Chalmers of the one 
part, and §. Cronin of the other part, for the 
acquisition of a certain invention of W. B. 
Chalmers for ‘‘ A new mode or improved method 
of, and apparatus for, signalling on sea or land,” 
for which provisional protection has been granted 
—No, 14, 839 of 1890—and to work and develope 
the same. 

The regulations of table A mainly apply. 
Solicitors, McKenna and Co., 17 and 18, Basing- 
hall-street, E.C, 


Cape Central Railways, Limited. 


This company was registered on the 31st ult., 
with a capital of £150,000, divided into 7000 
5 per cent. cumulative preference and 8000 ordi- 
nary shares of £10 each, to purchase or otherwise 
acquire the whole or any of the pro nt under- 
taking, and rights formerly possess the Ca) 

Central Railways, Limited, recently sold upon the 

terms in the agreement "dated the 28th es, 
1890, between T. D. Bear of the first part, the 
Cape Central Railways, Limited, by T. Bear, 
its liquidator, of the second part, and L. Thomas 
of the third, and with a view thereto to carry 
into effect an agreement expressed to be made 





| 
| 


| 


| 





between L. Thomas and the company, and to 
equip, work, maintain, improve operate the 
rail wa: formerly owned by the Cape Central Rail- 
ways, Limited, and any other railways and tram- 
ways the company may acquire. The subscribers 
are :— 
E. ‘8  cenged 16, Penford-street, Camberwell, f 
G. A. Esden, 28, “Thurlow: ‘hill, West. Dulwich, 
8.E., secretary... 1 
J. H. Burt, 143, Gannon-street, ‘E.C., ; merchant .. 1 
F. Roe, 143, Cannon-street, E.C., merchant.. .. 1 
J. MacGillivray, 2, Lombard- court, E.C., clerk ; 1 
J. W. Grubb, '101, Shenley-road, Camberwell, : 
E. B. Austee, 86, Arthur-road, Brixton, journalist 1 


The number of directors is not to be less than 
five, nor more than seven in number, and if 
only five directors are appointed, one may be 
appointed by T. D. Bear, the vendor, but if more 
than five are elected, two may be appointed by 
him, he being at liberty to appoint himself, while 
the remainder are to be determined by the sub- 
scribers. Qualification £500. Remuneration 
£100 per annum each and £50 extra for the 
chairman. Solicitors, Linklater, Hackwood, and 
Co., 2, Bond-street, Wa!'brook. 





“Energy” Gas Electric Lighting and Power 


Company, Limited, 


This company was registered on the Ist inst., 
with a capital of £20,000 in £1 shares, to apply 
for, purchase, or otherwise acquire, patents, 
licences, and similar rights for invention for the 
giving of new qualities to gas, the suppression of 
its defects, pe particularly the giving to gas of 
the appearance and brightness of electric light, 
and to manufacture and deal in incandescent or 
other lights, The subscribers are :— 

Shares. 


E. Destruels, 42, Rue la Bruyére, Paris, avocat .. 1 
A. Daude, 37, Avenue Latour, Maubourg, Paris, 
proprictaire 1 
J. Louis, 121, Rue Montmartre, ‘Paris, comptable 1 
P.F. Le Roy, 21, Rue Pigolle, Paris, ingénieur .. 1 
A. Kern, 9, ‘Avenue de l'Opera, Paris, ingénieur 1 
P. E. Sautreau, 183, Boulevard Voltaire, Paris, 
ingénieur 1 
T. Apfier, 36, Rue de Miromesnil, Paris, industriel 1 


Registered without special articles by A. Her- 
belet, 5, Chancery-lane, W.C. 





Lancaster's Steam Coal Collieries, Limited. 


This company was registered on the 30th ult., 
with a capital of £200,000 in £5 shares, to adopt 
| and carry into effect an agreement, already 

ared, to be made between the South Whales 
olliety Company and its liquidators of the first 
rt, this company of the second part, and G. tes 
neaster and J. Speir of the third part, to ado 
and carry into effect an agreement to be m ; 
with G. W. Lancaster and - Speir, and to carry 
on the business of colliery proprietors, coal and 
ironmasters, smelters, engineers, ironfounders, 
contractors, &c. The subscribers are:— 


G. B. Holroyd, Byfleet, Surrey, 
G. W. Lancaster, 110, 


Shares. 


“. 6; : 
colliery owner. 


brewer 1 

1 

110, Fenchurch- street, EC, colliery 1 
1 


Fenchurch- street, 


J. Speir, 
owner. 

gg. P. Barraud, % St. Mildred’s-court, “E.G, 
solicitor 1 


W. G. Gribbon, 5 and 6, “Great Winchester-s street, 
R accountant .. ® 

H.W . Davidson, Gadby, Aberdeen.. ; 

J.J. Chadborn, 8, Essex-road, Walfor t, “account- 

OME - as a0 


a 


- 


The number of annie is — nm be to than 
three, nor more than seven, the first being the 
first five subscribers. Qualification £500. 
Remuneration £500 per annum. Solicitors, 
Heath, Parker, and Brett, 3, New London-street, 
Mark-lane, E.C. Registered office, 110, Fen- 
church-street, E.C. 


Murgatroyd’s Ammonia-Soda and Salt Syndicate, 
Limited. 

This company was registered on the 30th ult., 
with a capital of £125,000 in £100 shares to 
acquire the freehold estate of G. L. Murgatroyd, 
situate at Middlewich, Cheshire, and also the 
goodwill of the above as a salt manufacturer, to 
erect works for the manufacture of soda ash and 
— chemical products, and to extend and 

—— the business of salt manufacturer by 
sinking shafts and erecting machinery for work- 
ing the salt rock and brine under the said estate, 
The subscribers are:— 


J. Wainwright, Old Trafford, iets, bere 1 
W. H. Hughes, 75, Th tre et, 1 
G. L. Murgatroyd, Fernholm, § Stockport ae 1 
1 
1 





P. G. Swanwick, 4, Booth-street, Manchester .. 

T. L. Murgatroyd, "Heaton Norris, estate agent .. 

J. — Sporth Bank, Heaton Norris, mer- 
chant 


Ras eatin ge ¥ei) at eel ae) seo an bon 
W. Anderson, Tatton-road North, Heaton Chapel 1 
The number of directors is not to be less than 
three nor more than seven, the first being the 
first two subscribers ; qualification of first direc- 
tors £2000, and that of other directors £1000 ; 
remuneration £100 per annum each. G, i. 
Murgatroyd is the first = ng director. 
Registered by C. Doubble, 14, Sergeants’-inn, 
Temple, E.C, 


~ 








NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty :—Chief I tors of Machinery—William 
Castle, to the Wildfire; Jobn H. Heffernon, 
to the Victory ; onl Henry Benbow, to the Vivid, 
to date August Ist. Fleet Engineers William 
G. Littlejohn, to the Pembroke, additional, 
date August Ist; John G. Sampson, to ‘- 
Swiftsure. Staff Engineers—Caleb J. North, 
Robert C. Moon, and James D. Chater, to the 
Pembroke, to date Avgust lst. Chief Engineers— 
William J, Mandling and Frederick Worth, to the 
Pembroke, to date August Ist, and Joon A. 
Slade, to the Surprise. Engineers — W. H. 
Pippett, to the Vivid; Percy Bingham, to the 
Wildfire ; and R. W. Donohue, George G. Good- 
win, Frederick G. Harding, George G. Knight, 
John L, Michell, tothe Pem sroke ; Martin Stuart, 
to the Edgar; William E, Hosken to the Phoebe ; 
Sidney J. rake, to the Indus; William Onyon, 
to the Hibernia; Robert W. Simmonds, to the 
Euphrates; and Robert 8. G. Norgate, to the 
Swiftsure, Assistant Enginee ohn F, A. 
Hastiags, to the Victory, to date August Ist. 





THE PATENT JOURNAL. 
Condensed from * The “Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 


When patents have been ‘‘communicated” the 
“name and = of the communicating party are 


printed in ital 


** 


lst August, 1891. 


13,095. Fotpinec Batus, W. H. Witham, London. 

a Conpvuits, J, A. McMullen, London. 
3,097. Currina-orr and Screwine Macuine, W. W. 
"oa Birmingham. 

13,098. Suips’ Dosemn, W. P. Hoskins, Birmingham. 

13 Fm gamma of Supa’ Compasses, L Wells, 

ion 

13,100. Furniture Pouisu, J. Hallett, London. 

18,101. Repucinc Wear and other Gray, E. W. and 
P. Bate, London. 

13,102. Bieacuina the Fipre of Peat, G. A. Cannot, 
London. 


13,103. Laruegs, I. J. Evans, Birmingham. 

18,104. — Lamps, W. Defries and V. I. Feeny, 

13,105. Conuacemw for Gaszous Liquips, W. Haggas, 
Halifax. 

= Scissors or SHears, G. Jordan, Melton Mow- 


18, 107. Larue, W. Haggas, Halifax. 

13,108, Makina Meratiic Boxes, &c., T. Barton, 

~~ Corsi, &c., TextiLeE Fasrics, A. H. Davies, 

wick 

18,110. Fuoat, J. B. Barnes, Norwich. 

13, 111. Ramway Foo SicnNauuinc, A. H. Seymour, 
Nottin: ham. 

13,112. Front Piares of Letrer Boxes, J. Walker, 
Birmingham. 

13,113. Writine Paper, A. M. Norman, London. 

13, 114. ELectric Furnaces, T. Parker, London. 

13, 115. Reversine Gear, by R. da Costa, London. 

13,116. Cican Cutrers, C. R. Bonne.—(C. Wienche, 
Germany. 

13,117 FirE Extincuisuer, O. G. Hiinkel, London. 

13,118. Liquip Meters, M. E. Reisert, ndon. 

13,119. MILLine MAcHINES, G. Mariani and G. Bene- 
detti, London. 

13,120. Srereotyrinc, E. F. House.—(E. V. 
United States.) 

13,121. Pennouper, F. Jordan, London. 

13,122, CLeaninG Sieves, H. Seck, London. 

13,123. Swivet Rino for Venicies, W. Néhrenheim, 
London. 

13,124. Weipinc, &c., by Evecrricity, H. Howard, 


Beals, 


ndon. 
gaa for ELectric We.pinc, H. Howard, 
ndaon. 
13,126. MACHINERY 
London. 
13,127. Capinets, A. M. Clark.—(E. G. Kubler, United 
States.) 
18,128. SusPENDING ENGRAVINGS, 
ndon. 


for Kyirtinc, W. T. Rowlett, 


&e., A. Dubois, 


4th Auguat, 1891. 


18,129. Gravity Door Bg t, W. J. F. Gordon, Ontario. 

13,130. RecuLatine Vatve, B. J. B. Mills.—(C. H. 
Holton, United States.) 

13,131. Anti-viprator for Bicycies, &c., G. W. Carr, 


ngton. 

13,132. ApsusTaBLe Stanp, W. A. McCrum and C. A. 

and F. J. Miller, Birmingham. 

13,133. REGISTERING Fares, T. Pickup and T. Rich- 
mond, Lo London. 

13,134. ‘Spiasu Guarps for Cycies, H. M. Pashley, 
Sheffield. 

18;135. Metatiic A1racHMeNT for Caps, J. Beever, 

uddersfield. 

3,136. HEALDs used in Looms, J. Smith and A. Shaw, 
Melita 

13,137. Parrern Cuain and Bow. Mecuanisy, A. L. 
Ty as, Huddersfield. 


ag, PuoTooraPHic Time Saurrer, T. Furnell, 

n 

13,139. Dassenmme, &c., Compounps, T. McMurray, 
ow. 


13,140. FLump Pressure Enc ee T. Lyle, So. 

13,141. Hypravutic Hoists, G. H. idea 

13,142. Traxsmittinc Power, C. Pees a 
Hindes, London. 

13,143. WHEELS, J. E. Clarke, Manchester. 

13,144. SreaM Bor.er Furnaces, J. Mills, Manchester. 

a Automatic CLosinc WaTER Cock, 0. Schubert, 
J 

ag el STEADYING Jomnts on DisHes, E. Chalmers, 

ndon 

* 147. CusHIoN Ting, W. Hitchman, London. 
8,148. BooksinpDEeRs’ CLoTH, T. A. and W: H. Sutton, 
"oe chester. 

13,149. PREVENTING AccIDENTs at SHooTinc RANGEs, 
x Heald, Manchester. 

13,150. BRAIDING gone J. ng Glasgow. 

13, 151. Buckves, D. Bryce, G 

18,152 Arrixinc Stamps to Env morn, &c., J. Dey, 


yw. 
18,153. ARTIFICIAL FugL, R. Barton, London. 
13,154. Napprnc Macuines, P. M. Justice.—(/. N. 
Forrester and L. Clarenbach, United States.) 
13,155. MusicaL Notation, 8. White, Newcastle-on- 


Tyne 
18,156. 


"B. 


De 1cE for Hornep CatTtLe, E. Enright, 
Dubli 
18, ra ‘Our for Tires of Bicycues, J. M. Wilkinson, 
coln. 


13, 158 Boor Protector, T. Webb and J. Hammersley, 
Staffordshire. 
18,159, Suirts, G. Barker.—(H. W. Messer, Canada.) 
18,160. Loom Dospies, G. Burgess, H. D. Ledward, 
and J. Crompton, London. 
13,161. Steam Moror Pistons, E. Evans, Manchester. 
13,162. UmBRELLas, J. Manners, Bradford. 
13,163. CarBon TRANSMITTERS for TELEPHONES, W. 
Blenheim, Surrey. 
13,164. Knives for a the Pics of Fasrics, J. H. 
Smith, Manchester. 
13,165. Knives for Curtine Pite Fasrics, J. H. Smith, 
anchester. 
VELociPEDEs, F. Westwood and W. H. Butler, 
Binning ham 
13,167. ont Inpicator for TgLepHongs, T. D. 
Williams, Blackburn. 
18,168. RUBBER Corks, W. G. Tweedy, net. 
13, 169. NomsELess Swine Curtain Rop, I. H. Naish, 
jun., Salisbury. 
13, 170. Boor Prorecror, R. R. Maddison and A. 
0; glesby, Barnsley. 
18,171. Socket for Evecrric Lamps, J. Criggal, J. 
Berkley, and C. F. Williamson, London. 
18,172. SiLENT WATER-WASTE PREVENTER, R. J. H. 
Becles, London. 
13,173. Fasreners for Currs, J. H. G. Clarke and L. 
Cox, Birmingham. 
18,174. Tees Carts or Wacons, J. Hyde, Lincoln- 
rire. 
13,175. Buoy, E. V. and M. Hunter, London. 
18,176. Macuin for Binpinc Corn by Hann, J. Holt, 
es) 
7 Sappies of Bicycies, &c., J. A. Lamplugh, 
n 


mdon. 

18,178. MAINTAINING EquaBLE TEMPERATURES, C E. 
Hearson, London. 

13,179. ArTiFiciaAL Fug, D. C. Fischel, London. 

18,180. PorRTABLE ADVERTISING APPLIANCES, R. 
Ryton and P. J. McNamera, Liverpool. 

13, olga EXTINGUISHING CANDLESTICK, C. J. Parker, 

mdon. 

13,182. Car Repiacers, J. E. Norwood, London. 

13, 188. Motors, E. Courtright, C. G. Davies, and F, C. 
Langley London. 


O. 


} 13,184. Frxinc InwaAuERs, J. Pradére, London. 








13,185. Automatic Car Covp.inas, A. Fontayne, s2n., 
London. 


13,186. CLameine Device, L. M. Lejeune, London. 

13,187. Type-writinc Macuines, J. D. Daugherty, 
London. 

13,188. Prosectites for Fire-arms, A. V. Newton.— 
(A. Nobel, France.) 

13,189. Sme_tinc TALLow, H. Pftitzner, London. 

13,190. Knives for Turninc IRREGULAR Forms, T. W. 
Gardiner, London. 

13,191. Stakinc Macuines, H. H. Lake.—(J. M. Scho- 
field and A. Crossley, United States ) 

13,192. Pepat Morors, H. H. Lake.—(J. Tholen and C. 
Phillips, United States.) 

13,193. Trouser Hanoer and Srretcuer, C. A. Evans, 


ndon. 

13,194. Fiuip Recutators, H. H. Lake.—(7. and J. 
McNeil, and H. Merrie, United States,) 

13,195. Cotourn Printinc Macuive, C. W. Burford, 


mdon. 

13,196. SasHes for Doors, H. Gardner.—(M. Brown, 
Cape Colony.) 

18,197. Srrincine Fences, A. J. Boult.—(7. J. Thorp, 
United States.) 

13,198. Org Sampiine Macuives, H. L. R. Bridgman, 
London. 

13,199. Inrants’ Crapies, G. C. Dymond.-{(V. C. 
Thuau, France.) 

13,200. Posts, G. C. Dymond.—(F. P. Rosback and 
H. F. Band, United States.) 

= Cuait, G. C. Dymond.—(D. 


Stuck, United 


18,202. ‘Borns Caprsutinc Apparatus, C. Scherer, 


13,203. ‘ie. W, W. Batchelder, jun., and J. R. 
Green, London. 

13,204. Stream Encine Governors, J. L. Dexter, 
London. 

13,205. Woopen So.ep Crocs, B. J. B. Mills.—-(F. 
Chavoutier, France.) 

13,206. Toy, J. Brown, Liverpool. 

13,207. Puzzie, J. Brown, Liverpool. 

13,208. Makinc Wire, E. Casper. — (2. 
Italy.) 

13,209. Locomotion, G. Slater, London. 


Viar.ngo, 


5th August, 1891. 
13,210. Cricket, a New Carp Game, J. Wollman, 
Rotherham. 
18,211. Surcica. Truss, G. Culverwell, Bristol. 
13,212. Preparation of CATTLE Foops, D. Tallerman, 
Dublin. 
13,213. Gonos or Beis for VeLocirepes, H. C. Lawlor, 
‘Antrim, 
13,214. Type-writine, P. H. Williams, Egham. 
13,215. Honper for  HANGING-UP GARMENTS, H. D. 
Fitzpatrick.—(A. Rosenzweig, Germany ) 
13,216. Hyprocarson O11 Burners, 8. Tyler, London. 
13,217. Gas Stoves, E. W. T. Richmond and Richmond 
and Co , Manchester. 
13,218. Fuses for Mininc Purposes, J. Heilmann and 
P. T. Riddett, Liverpool. 
13,219. InpicaTING the ApsusTMENT of Carp Fats, J. 
Tasker, Halifax. 
13,220. Apygustinc the Rines of Revotvinc Fiat 
CarpinG Enornes, A. Hitchon, Accrington. 
13,221. Securinc Tires to Rartway WHEELS, H. H. 
and W. Rider, Barnsley. 
13,222. FILTERING Apparatus, E. cout London. 
13, 923. CanDLesticks, E. Watkins, Cardiff. 
13, 224. Hoops for CHitpren, A. . Thomas, Glasgow. 
13,225, CoLouRED Goons of CELLULOID, F. B. Stanley, 


Glasgow. : 

13,226. Cugs for PLayinc Briiiarps, H. G. Turner, 
Manches ter. 

13,227. Hoipinc the Knives of Rearinc and Mowinc 
MACHINES, F. A rs, Staffo: 

13,228. Arr VALVE for Cycle TIRES, H. G. T. Reynoulds, 
Yorkshire. 

18,229. ae Sueets of Paver, &c., E. H. and A. E. 
Derepas, on. 

13,230. Tires yo the WHeets of VeLocipepes, J. B. 
Dunlop, London. 

13,231. Juas or CooLers for CoampaGne, A. B. Wood, 
London. 


18,232. Currs of Saints, W. Martin, London. 
13,283. Rest for Canvinc Knives and Forks, 8. Carew, 


n. 

Metatiic Heatp Tareaps for Looms, V. 
Letellier and L. Dumond, London. 

13,235. Musicat Notation, J. Grave, Epsom. 

13,236. Suspension Bripces, L. Cormerois, London. 

13,237. Aquarium, E. G. Lochmann, London. 

13,238. WatcHes, A. J., H.C., and W. C. Needham, 


Londo: 
18,234. 


London. 

ge Sranps, A. J.,H.C.,and W. C. Needham, 

mdon. 

13,240. PLoveus, C. A. Hancock, London. 

18,241. ComBINED Car and Pipe Coup.ina, A. C. Grover, 
London. 

13,242. Stencu Trap, J. H. Wait, London. 

13,243. Vice or Cramp, C. H. Gatchell and A. J. 
Gregory, London. 

13,244. We.us, J. O. Rice, London. 

13,245. Poraro Diccers, W. H. Munns.—(S. 7. 
‘Mitchell, United States.) 

13,246. Tires of Cy CLES, J. H. Wilson, Glasgow. 

13,247. Hoortnec Bares of Woop, &c., D. K. West, 


mdon. 
18,248. Trays for HoLpine Wine Guiasses, F.G. Wright, 
Lond 


ndon. 

13,249. Sianat Lamps, E. Edwards.—{/J. Schin, Ger- 
many.) 

13,250. Erecrricat Switcues, &c., W. H. Wheatley. 
—(A. Ashfalek, Germany.) 

13,251. Motors, J. Terry, London. 

13,252. ELectricat Contact Makino, C. Féry and E. 
Ducretet, London. 

13,253. Stone PuLverisers, &c., R. D. Gates, London. 

13,254. Trres of WHEEts of Crcues, &., A. Knight, 


13,255. a Stone Process, C. Scheurenberg, 
13,256. —— Pice Carpets and Rves, J. A. Lind, 
isso —_— and Unpervests, &c., J. H. Ludwig, 
13 258. —_ Borters, A. D. Floran-de-Villepigue, 


mdon. 
13,259. Lire Preserver, G. C. Dymond.—(A. Ladak, 
Hungary. ) 
3,260. MAKING CRYSTALLISED Sucar, T. Drost, Liver- 


poo! 

13,261. Brackxer for Cicaretres, H. Baumgarten, 
Live: |. 

13, yr Wa - LoseT Disinrectant, H. B. Thorntcn, 


ge. oo a Traces, G. C. Dymond.—(E. Hauser, 

13,264. anit, G. C. Dymond.—(C. Carroli, 
States.) 

18,265. BuckLe Fastener, G. C. Dymond.—({Koll and 
Co., Germany.) 

13,266 Bott Lock for Riries, &c., R. Morris, 
London. 

18,267. Neckties, J. W. Henderson, Londo: 

13,268. Frre ALtarm, W. W. Horn —(B. 
and J. C. Nichols, United States ) 

13,269. ConpucTors of GLow Lamps, E, A. Gimingham, 


United 


. Leonard 


ndon. 
18,270. CYLINDER Printinc Macuines, &c., 8. Orbach, 
ondon. 
— CuEckinG Cash Recetvep, J. Parker, Ching- 
‘ord. 


6th August, 1891. 


18,272. Steam Borers, W. M. Greaves, Manchester. 
18,278. Ortinc CaRRIAGE AXLEs, A. M. Linney, Nun- 


eaton. 
13,274. ELectric Meters, P. E. Singer, London. 
13,275. Tires, W. Baskerville, Manchester. 
13,276. Drymne and STRETCHING Goons, J. Hargreaves, 
Rawtenstall, 





144 


THE ENGINEER 


Ava. 14, 1891, 








13,277. Heartarues, &., E. and M. Grimshaw, 
Halifax. 


lax. 
13,278. Sotipirrep Gums for Parser, J. Cavargna, 
andsworth. 
13,279 Levecuine on Sewace Works, F. Feltham, 
Gloucester. 
— Exvecrricat Conpuctors, J. M. M. Munro, 


iw. 
13,281. Scoor, J. E. Brown, Alton. 
18,282. V-sHarep Drivinc Betts, 8S. Rowbottom, Man- 
chester. 
7S. Conveyine Gass Borties, W. Breffit, Castle- 


ord. 
18,284. Lerrer Envevors, A. Schwanenberger, Liver- 
13,285. Russer Stamps, H. J. Wain, Trenton, United 
States. 


13,286. Preventinc Ixvury to the Hanps, J. W. 
Milnes, Denby Dale. 
13,287. Foorticuts of Tazatres, A. Walters, Man- 


13,288. FoRWARDING ARTICLES by Post, J. Pascall, 


mdon. 

13,289. Srartinc Tramway Cars, W. A. Rourke, 
Manchester. 

13,290. Cusnion for Trusses. T. P. Salt, Birmingham. 

13,291. Sewrnc Macuines, F. Schmidt, London. 

13,292. CoLLectinc Sepiment from Borr.Lep FLuvips, 
F. W. Levierge, London. 

13,293. Roap-cLEANING Macatnes, K. A. King and H. 
A. Allen, London. 

13,294. AuTomaTic FeepforSream Boi.ers, H. Fletcher, 
London. 

13,295. Furnaces, K. Brook, London. 

18,296. Curtinc Paper, A. G. Beale and T. Nesbitt, 
Tunbridge Wells. 

13,297. CompensaTep Ark Barometer, H. B. Hanna, 


ndon. 

13,298. Casks, A. Schott, London. 

oe Baize Ciotu, W. Graves and J. Cressey, 

ndon. 

13,300. Merat Money Box, J. F. H. V. Hoop, London. 

13,301. SHootine Stockines, W. Myers, London. 

13,302. Gas Enoines, H. J. Allison.(G. E. Hoyt, 
United States.) 

13,303. Moustacue Spoon, W. J. Devers, London. 

13,304. Hotper for a Freepinc Borrie Teat, W. J. 
Devers, London. 

a ~ ge ete Lock for Sare Doors, A. Adam, 


‘alkirk. 
13,306. CLEanrnc Wueat, Xc., H. B. and R. N. Lister, 
Leeds. 


13,307. Hor Water or Stream Heat Rapiators, E. 
Oldroyd, Leeds. 
13,308. Rapip Tannino, W. Francis, J. A. Carrick, 
Hooper, A. F. Grant, and H. A. Leverett, 
London. 
13,309. Locomotives, L. Guinotte, V. Tercelin-Monjo, 
and L. Wilmart, London. 
13,310. Pives Driven into Waits, H. Korten, 
ondon. 
13,311. Apparatus for AERIAL Navication, H. F. 
Phillips, London. 
13,312. Keys, H. R. Marshall, London. 
13,313. ApverTisinec, G. R. Neilson, G. N. G. Tucker, 
and A. C. Brown, London. 
a Umpre.ras, &c., F. J. Bantin and H. E. King, 


mdon. 

13,315. Arc Lamps, J. Y. Johnson.—(C. Bellens, 
France ) 

13,316. Frames for Sarery, &, Cycies, A. Gower, 
Lond 


on. 

13,317. Srezrinc, &c , Boats, &c., T. B. Heathorn, 
London. 

13,318. Srretcaine Boots, J. F. Hoffgaard.—(J. Nie!- 
sen, Denmark.) 

13,319. Strup and Scarr Fastener, W. E. Bryan, 
London. 

13,320. Steam Borters and GENERATING APPLIANCES, 
F. E. Fitch, London, 

13,321. Iycot Protectors, W. R. Hinsdale, London. 

13,322. Giazinc Paver, A. J. Boult.—(A. Bachem, A. 
Vogelzang, and G. Tischer, Germany.) 

13,323. Cuarcine Liguips with Gases, J. H. Minto, 
Liverpool. 

13,324. Dustains, A. J. Boult.—(F. J. Steinvwald, 


Germany.) 
13,325. Brcycres, &c., J. Anthony and A. Everitt, 
London. 
13,326. Puriryinc or Fittertnc Sewace, W. Wade, 
Manchester. 
13,327. Brakes, A. J. Boult.—{L. Boiron, France) 
13,328. Lamps, A. C. Wells and W. Blaxland, London. 
13,329. Hoistinc Apparatus, J. Gibbins, London. 
13,330. Spezp InpicaTors, H. Lake.—(A. Cadot, 


rance.) 
13,331. TeLerpHonic Apparatus, M. G. Kellogg, 


ndon. 
13,332. Drivinc MecuanisM for Toots, J. W. Newall, 
mdon. 
13,333. Dryinc Spent Grarn, F. E. Otto, London. 
13,334. Extraction of Carponic Acip, A. L. Knoop, 
London. 
Tth August, 1891. 


13,335. Execrric Te.t-TaLe for Masts, L. H. Cline, 
Hull. 


13,336. Rotary Enornes, A. F. G. Brown, Glasgow. 

13,337. Gotr CLuss, A. Morison, 5% 

13,338. FLurmp Merers, 8. Douglas and H. W. Nicholls, 
Manchester. 

13,339. Trouser Braces, A. J. Wilkinson, Manchester. 

13,340. Device for ATTacHiInc ARTICLEs, W. Brookes, 
Manchester. 

13,341. VentiLaTinc RatLway Tunnets, J. Murrie, 
Glasgow. 

13,342. ConvertTinc Reciprocat Motion, R. 8. Wood, 
Manchester. 

13,343. Leatuer, G. Morrison, London. 

13,344. Fixinc Sasn Corp, E. H. Whiteford, Ply- 
mouth. 

13,345. Propucinc Licut, W. Brierley.—(0. Lindner, 
Germany.) 

13,346. Steam Encine Pistons, W. H. Stokoe, Gates- 
head-on-Tyne. 

13,347. Crapie for Dirprinc Try, &c., P. Jenkins, 
Swansea. 

13,348. Typewriter, E. J. Clifford, Dublin. 

13,349. Metatitic Tusutar Cases, E. A. Jahncke, 
London. 

13,850. Carriaces, R. Devereux and W. S. Frost, 


mdon. 
13,351. Permanent Way of Raitways, F. Purdon, H. 
E. Walters, B. Mott, and J. P. O'Donnell, London. 
13,352. RarLway Ro.une Stock, F. Purdon, H. E. 
Walters, B. Mott, and J. P. O'Donnell, London. 

13,358. Cuttivatinc Yeast for Brewinc, A. Boake, 
F. G. A. Roberts, and W. B. Giles, London. 

13,354. ANNEALING Furnaces, H. Lane and A. Cham- 
berlain, Birmingham. 

13,355. Cioset-pan, W. J. Moore, Cheltenham. 

13,356. Printinc on Grass, &., J. Jacques and E. 
Beswick, Manchester. 

13,357. Suppty Cistern, G. N. Leighton, sen., West- 
moreland. 

13,358. Hanp Truck, J. J. Bohn and C. E. Martin, 
Chicago, U.S. 

13,359. Uritisinc Waste Gases, R. R. Hutchinson, 
London. 

13,360. Pie Raiser and Lipper, W. R. Gaudie, Jarrow. 

13,361. Barsep Wire Fence Stick, J. Holtzapffel, 
London. 

13,362. DyNamMo-rLecTRic Macuines, G. Forbes, 

mdon. 

13,363. Cuarrs and Seats, A. Lazarus, London. 

13,364. CLeansinc Borters, A. G. Jiggins, London. 

13,365. Jack for Rarsinc Rais, ¥. Westmeyer, 


mdaon. 
13,366. TeLerHone Transmitrer, J. D. Massey, 
ondon. 
13,367. ELecrric TeLernone Switcues, T. B. Sloper, 
London. 
13,368. Corn-acTvaTep Mecuanism, &c., J. Haynes, 
Liverpool. 





18,369. Cergat Foop, G.C. Dymond.—{T. B. Taylor, 
United States.) 

13,370. Stoppers for Borries, Jars, &c., W. Rust, 
Manchester. 

18,871. Devices for the Actuation of Gravity SIGNAL 
Arms, &c., Leigh.—(A. Hillaivret and A. 
Hugnet, France.) 

— or Gatvanic Brus, A, H. Byng, 

mdon. 

18,378. Metat Barrets, D. Caird, London. 

18,374. Jomnrs for Draivinc Betts, D. Whitehouse, 


mdon. 
— a Screeninc Corn, W. F. Briggs and W. T. West, 


ndon. 
So Game, H. Reason and G. W. Goldring, 
mdon. 
13,377. Cigarette Papers, G. A. Goddon, London. 
18,378 Exastic Tires for VeLocirepes, R. W. Brett 
and W. Weatherley, London. 
13,379. PLant Exrractor, G. W. C. Cock, London. 
18,380. Guarp for Mowrnc Macuings, J. E. Greaves, 


ndon. 
13,881. Castine, &., Lines of Type, P, P. Craven, 


mdon. 

13,382. Vatvutar Apparatus, C. T. Hulett and D. 
Morgan, London. 

18,383. Sprrit Stoves, J. F. W. Hennig, London. 

13,384. Evecrricat Contacts, G. Forbes, London. 

13,385. ILLUMINATING VeHicLEs, A. Suiter, Forest Hill. 

13,386. DiscHaRGING Quantities, E. Johnson and 
A. W. Mantle, London. 

—, Dynamo Evectric Generators, J. H. Cazal, 

ndon. 

13,388. NarLinc Macurnes, G. Lines, London. 

18,389. Sewino Books, E. Edwards.—{Preusse and Co., 
Germany.) 

13,390. Stopper, A. Treble, London. 

13,391. Punkan Morors, 8. R. Baildon and J. Kershaw, 


mdon. 

13,392. Foop, G. W. Richards, Sheffield. 

13,393. RecerracLte for Foop, 8. Rheinhold and R. 
issler, London. 

18,394. Pipe Wrenca, B. F. George and H. E. Cun- 


ning! i 

18,395. Extraction of ALUMINIUM HypraTE from CLay, 
E. Meyer, London. 

13,396. Harps, &c., I. Lutz, London. 

13,397. Topacco Pirgs, J. Hochapfel, London. 

13,398. Revotvinc Paper Fixe, R. E. Ferguson and 
R. M. Caswall, London. 

= Unicycies, A. M. Clark.—(F. C. Ross, United 

tates. 

13,400. VeLocirepes, W. A. Evans, T. Cowan, and A. 
W. Lawe, London. 

18,401. Boots and SHors and Lasts, D. H. 8. Brown, 
South Wimbledon. 

13,402. SoLpEeRING Macuine, R. Loggie and J. Mazroll, 


mdon. 
13,403. Herts for Boots, A. J. Boult.—{Z. Lutringer, 
France. 
8th August, 1891. 


13,404. Uritisinc Coat, C. C. Black and 8S. Alford, 
Buckhurst Hill. 

13,405. Gotr CieeK and Iron Socket, W. Wilson, St. 
Andrews, N.B. 

13,406. FasHiontnc Woopen Cuair Seats, J. Worrall, 
Dundee. 

13,407. Takinc-up Mecuanism, J. Hollingworth.— 
(G. F. Hutchins, United States.) 

13,408. Scarves for Wear, C. E. and C. E. Towell, 
Manchester. 

13,409. Uritisation of Esparto Liquor, W. H. Higgin, 
Manchester. 

13,410. Rattway Brake and Heatinc APPARATUS 
ComBIneD, T. 8S. Lapraik, Derby. 

13,411. Empryine Casks, J. Whitaker, Manchester. 

13,412. Fituinc Biappers, J. G. McLean and A. 
Sunner, Dublin. 

13,413. Sanp Biast Macuivnery, J. E. Mathewson, 
Sheffield. 

13,414. Borries, W. G. Honey, Barnsley. 

13,415. VENTILATING Rooms, W. G. Honey, Barnsley. 

13,416. Cottiery Corve Tippcers, J. Oxley, Barnsley. 

13,417. Scares for Measurtnc Maps, W. J. Villar, 
Taunton. 

13,418. Treaps for FLoors, &c., E. Ackers, London. 

13,419. ANNULAR METALLIC Packinc, H. W. Morley, 
Bradford. 

13,420. Gas Stove Burners, &c., H. C. Turner, 


mdon. 

13,421. Gas Stove Burners, &c., H. C. Turner, 
mdon. 

13,422. Gas Stove Burners, &c., H. C. Turner, 


mdon. 

<= Lanterns for PHotocRarHers, J. Decoudun, 
ive’ 

13,424. Ammonia Sopa Extraction, &c, G. I. Wells, 
ve! 

13,425. AERIAL Navication, R. Holden, W. Maine, and 

3 d, London. 
=. Drivinc Gearrno for Evevators, A. Main, 


Ww. 

13,427. Casinc and Coverine Pencixs, H. M. Farrar, 

13,428. ANTI-METALLIC StryLocrapuic Pen, D. J. V. 
on. 


. 
13,429. Launpry Buve, J. Knowles, London. 
13,430. GUIDABLE Ba.toon, C. Steiger, London. 
13,431. ILLUMINaTiNG Gas, J. H. Fergusson, London. 
13,432. Bicycues, &c., D. L. Sheard and C. C. Dock- 
ray, London. 
13,433. Burrows and Hancers for GARMENTS, T. Bam- 
ford and J. Parker, London. 
13,434. PLates and Saucers, M. A. C. Sturgeon, 


on. 

13,435. VenTILaTInG Suips, H. Vicars, London. 

13,436. Sarety Cart for Cuitpren, W. J. 8. McCleary 
and R. J. G. Read, London. 

13,437. Evectricat Communication in Trains, A. J. 
Howes, London. 

— Raisinc Boats, A. L. Malet.—(H. R. Malet, 

indi 


ia.) 
13,439. Startinc Cycies, W. H. Bryant, W. 8. Tun- 
bridge, and A. J. Simpson, London. 
13,440. Trousers, &c., H. Riding, J. Robinson, and 
W. H. Robson, London. 
13,441. Can Courtine, W. W. Horn.(W. W. Davis, 
Onited States.) 
13,442. Wave-poweR Motor, W. W. Horn.—({H. P. 
Holland and J. A. Fischer, United States. 
13,448. Creanine the INTERNAL Part of Teetn, A. E. 
le, London. 
13,444. Dressinc Canvas with WaTERPROOF Composi- 
tion, J. G. Smith, London. 
13,445. Hook and Eye for Wrearinc APPAREL, A. 
Lund, London. 
13,446. Votraic Batreries, W. J. 8. Barber-Starkey, 


mdon. 

13,447. Stiiis for Distittinc Gas Liquor, A. Colson, 
mdon. 

13,448. Derective PHorocrapuic CAMERA, G. F. Fraas, 
on. 

13,449. Mountinc the Front of a Camera, L. Gandolfi, 
London. 


13,450, Sicy Lerrers, L. Schlentheim, London. 
13,451. GyNECOLOGICAL APPARATUS, F. Stroné, London. 
13,452. Removat of Smoke, 8. Delepine and A. F. B. 


Gomess, London. 

13,458. Lockinc Device for Carriace Doors, F. G. 
Griffith, London. 

13,454. Hats, G. Musgrove, London. 

13,455. CoIn-OPERATED DeLivery Apparatus, H. H. 
Lake.{G. Stollwerck, Germany.) 

13,456. Detiverinc Mait Bacs, H. H. Lake.—(A. 
Kimber, United States.) 

13,457. Stupinc Seats for Boats, R. A. Hardman and 
E. Ellis, London. 

13,458. Boats, R. A. Hardman and E, Ellis, London. 

13,459. Gas, &c., Motors, H. H. Leigh.—(J/. Spiel, 
Germany.) 

13,460. CoaTinc ARTICLES, The London Metallurgical 
Company and 8. O. Cowper-Coles, London. 

13,461. Steam Generators, M. Bartlett, London, 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette, 


450,771, Apparatus ror CoNTROLLING THE CIRCULA- 
TION OF LiquID THROUGH CYLINDER JACKETS OF 
Gas oR oTHER Motors, H. Lindley, Salford, Eng- 
land.—Filed August, 25th 1890. 

Claim.—(1) In combination, the water jacket of the 
cylinder, a passage into said jacket, a valve in said 
passage controlling the of water, through the 
same, and a thermostat controlling the movement of 
said valve and located in contact with the water or 
the cylinder to open the valve when the heat is above 
a certain point and tend to close the valve when the 
heat falls. ® In a gas or other motor of the kind 
referred to, the combination, with a motor cylinder 
having a water jacket, of a valve located in the 
delivery pipe of said jacket, a thermostat, also located 
in said delivery pipe and consisting of a curved tube 
1, filled with liquid and fixed at one end, and a lever 
arranged to transmit motion from said tube to said 
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valve, substantially as herein described. (8) In a gas 
or other motor of the kind herein referred to, the com- 
bination, with a motor cylinder having a water jacket 
and a valve for controlling the circulation of water 
through said jacket, of a curved tube 1, located in the 
delivery pipe of said jacket and fixed at one end, a 
lever 8, connected to said tube and adapted to operate 
said valve, and means comprising a hand lever 10, 
arranged externally to said delivery pipe, a spindle 
11, connected to said hand lever, and a cam 12, 
carried by said spindle and arranged to act against 
said lever 8, substantially as herein described, for the 
purpose specified. 

451,292. Dritt Bit, R. McKee, Meeker, Colo.—Filed 

December 12th, 1889. 

Claim.—(1) The combination, with the drill proper 
A, having the reduced and exteriorly-threaded shank 
B made integral therewith, of the attachment con- 
sisting of an annular portion and pendent arms con- 
structed integrally, the said collar fitting loosely on 
the drill shank and the arms extending down on the 
sides of the drill, and the tubular coupling E, which 
screws on the drill shank and serves to connect with 
the drill tube, as shown and described. (2) The com- 
bination, with a drill proper, naving a threaded shank 
and grooved sides, of a drill attachment having 
opposite arms or teeth extending down the sides of 

e drill, a sleeve D, adapted to screw up and down 


roller and at right angles to the pressure rolls, agitator 
arms secured to the ends of the shaft within the crib, 
and means for revolving the shafts in a diree- 
tions toward each other, substantially as herein shown 
and described. 


451,387. Vacuum CLeaner, F. R. Baldwin, New 
York.—Filed August 4th, 1890. 

Claim —A vacuum boiler-tube cleaner provided with 
an open continuous channel free from obstructions 
therein placed, and consisting at one end of a horizontal 
suction-tube of practically uniform size throughout, 
provided with an annular elastic flange of sufficient 
width and taper to be held at an angle with and to 
enter and form a tight joint with different sized tubes, 





the remaining perticn of the chamber consisting of a 
vertical combining and discharge chamber in connec- 
tion with steam jet openings of small diameter com- 
municating therewith, whereby the hot gases and 
deposits in the flueare drawn through the flue-cleaner, 
the steam-forcing jets being thereby dried, and the 
whole driven with great velocity from the discharge, 
chamber, substantially as described. 


451,559. Evecrric Motor, W. BE. Hyer, Newburg, N.Y. 
—Filed November 26th, 1890. 
Claim.—In an electric motor, the combination, with 
an armature, of a field magnet having a single coil 
surrounding the armature and standing in a plane 


(451559) 








oblique to its shaft, the magnetic circuit being com- 
of two hollow castings bolted together on a 
plane including the armature shaft, said castings con- 
ing each one-half of the journal-boxes of the 
armature shaft, 


451,470, Apparatus ror Forcinc anp Finisnino 
CincULAR ARTICLES, C. Fairbairn, Sale, England.— 
Filed November 3rd, 1890. 

Claim.—(1) In a machine for forging or finishing 
balls, projectiles, and other malleable articles having 
circular cross sections, a pair of discs having a spiral 
— or spiral grooves formed upon their contiguous 

aces, the cross section of each of the grooves corre- 
sponding to one-half the section of the article to be 
forged or finished, and one of the dics having a central 
opening or openings for the admission of the article 
fed thereto or for the escape of the forged or finished 
article, sul tially as hereinbefore described with 

reference to the accompanying drawings. (2) In a 

hine for forging or for finishing cylindrical, conical, 








on the shank and connected with the said att 

whereby they may rotate independently, butare raised 
together, and a coupling immovably secured to the 
sleeve D for connecting it with the drill tube, sub- 





stantially as shown and described, whereby the rota- 
tion of the latter serves to adjust the attachment 
higher or lower, as specified. (3) The combination, 
with the drill proper, having a threaded shank and 
grooves in its sides which diminish in depth from top 
to bottom, of the drill attachment consisting of an 
annular collar and pendent arms or teeth adapted to 
work in such grooves, the threaded sleeve D, applied 
to said shank and having a flange at its low end which 
en the collar of the attachment, and a drill tube 
coupling which is keyed to the slecve and serves to 
contine the attachment and to connect the drill with a 
drill tube, as shown and described. 


451,304. Ferpinc ATTACHMENT FOR TAN PREssEs, 
A. F. Jones, Salem, Mass.—Filed October 18th, 1890. 
Claim.—(1) The combination, with a tan press, of 
revolving agitators in the crib of the press, the axes 
of the agitators being inclined and approximately at 
right angles to the axes of the pressure rolls, substan- 
tially as described. (2) The combination, with the 
crib and pressure rolls of a tan press, of agitators in 








the crib of. the press and revolving in the direction of 
each other, the axes of the agitators being inclined 
and approximately at right angles to the axes of the 
ong rolls, substantially as and for the purpose set 
forth. ed The combination, with a tan press provided 
with a feed roller in its crib, of two inclined shafts 





projecting into the crib of the press above the feed- 





or similar malleable articles, a pair of contiguous 
discs, one of which has a spiral groove or spiral ves 
formed upon its face, and one of which also has an 
i or openings near its centre for the admission 

the forged articles fed thereto or for the escape of 
the f or finished articles, substantially as herein- 
before described with reference to the accompanying 
drawings. (8) In a machine for forging or for finishing 
balls, projectiles, and other malleable articles having 
circular cross sections, the combination and arrange- 
ment, with a pair of discs having a spiral groove or 
spiral grooves in their contiguous faces and an opening 
or openings in the central part of the lower disc, of a 





hollow shaft having its hollow part in communication 
with the opening or openings in the lower disc, and 
suitable gearing for rotating one of the discs only, or 
for rotati ing both of the discs in opposite directions, 
substantially as hereinbefore described with reference 
to the accompanying drawings. (4) In a machine for 
forging or finishing balls, projectiles, and other malle- 
able articles having circular transverse sections, the 
combination and arrangement, with two pairs of discs 
having a spiral ve or spiral ves in their con- 
tiguous faces and a central opening or central openings 
in the lower disc of the upper pair and the upper disc 
of the lower pair, of a hollow shaft having the lower 
disc of the —_ pair and the upper disc of the lower 
pair secured thereon, and having also its hollow part 
in communication with the openings in the respective 
discs, and suitable gearing for rotating the two discs 
fixed upon the hollow shaft in one direction and the 
other two discs in the opposite direction at an equal 
— substantially as hereinbefore described, and as 
illustrated by the accompanying drawings. 
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THE ROYAL NAVAL EXHIBITION. 
No, XIIL 


In our issue of April 10th, page 288, we described the 
Eddystone Lighthouse at the Royal Naval Exhibition, 
which has proved one of the greatest attractions to the 
public. Our readers will remember that this model was 
designed by Mr. J. J. Webster, M. Inst. C.E., Liverpool. 
Its total height is 170ft., and the lantern at the top is 
14ft. in diameter, and has a gallery 5ft. wide outside 
all round, from which a fine view can be obtained. Upon 
a small payment, visitors are allowed to ascend to this 
gallery, and the present article describes the lifting 
apparatus which is used for that purpose. Fig. 1 shows 
a section of the lighthouse, and will enable a very 
clear conception of the working of the hoists 
to be obtained. The whole of this work has 
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been carried out by Messrs. Waygood and Co., 
of Falmouth-road, S.E., and, in a few words, the 
principle upon which this hoist is worked may be 
said to be that one car of the hoist in descending causes 
the other car to ascend, and the speed of descent and 
ascent is controlled by a water cataract. Hoists upon 
the same principle have been made by this firm for the 
Hotel Métropole at Brighton, and for a large number of 
other hotels. The total lift in the present case, as will 
be seen from Fig. 1, is 124ft. 6in. Each of the cars is 
calculated to carry eight persons, although in many cases, 
owing to the number of visitors, as many as twelve are 
carried at a time. The two cars are connected tdgether 


by three steel wire cables of. 3in. diameter. The three 
cables together are calculated to bear.a strain of twenty- 
a . tank, 


seven tons.. Underneath each car is fitted 


which can be filled with water and emptied, as 
may be desired. In the base of the tower is in- 
stalled the pumping gear. The steam is obtained from 
the battery of boilers by Messrs. Davey, Paxman, and 
Co., which we have already described, but as the working 
pressure in these boilers is 120 1b. per square inch, it is 
‘necessary to lower it to 601b. by means of a reducing 
valve. There are two steam pumps by Messrs. Smith 
and Vaile, one of which is sufficient to do all the work 
required, and the other is kept as a stand-by in case of 
accident. These pumps are of the direct-acting duplex 
type, with a steam cylinder 8in. diameter, water cylinders 
6in. diameter, and 10in. stroke. One pump when running 
at twenty to twenty-three strokes per minute will kee 

the lift working as often as the cars can be filled wit 

people, and when working at this rate it raises 41 gallons 
per minute to a height of 139ft. The water is drawn 
from two tanks in the basement, each 6ft. by 4ft. by 3ft. 
deep, and is raised to two tanks at the top of the light- 
house, each of which is 4ft. 6in. by 3ft. 6in. by 3ft. deep. 





























Bullivant and Co., of Millwall. Referring now to Fig. 2, 
in the front view, it will be observed that the two lifting 
ropes are attached to bolts, which are kept in position 
by powerful springs which are pressed. by the weight of 
the car, so that if either rope fails a bolt is forced against 
a cam gripping upon a wood runner. 

In the back view a similar arrangement is in use for 
one of the lifting ropes, while the fourth acts as a safety 
rope, and takes no strain until all the others have broken ; 
the weight then coming upon it would cause it to pull all 
the cams in at once. The same effect would take place 
by the breaking of any one of the ropes, as the whole of 
the cams are connected together. The cars are made of 
iron framing with wood panelling, suitably decorated, and 
the entrances are protected by the Bostwick patent 
collapsible steel gate. The attendant below is enabled to 
communicate with the attendant above by means of an 
apparatus made by the Homacoustic Speaking-tube 
Company, Fenchurch-street. The particular features 
of novelty which are claimed for this hoist by the 
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Fig. 2—SAFETY APPARATUS 


The pipe which connects the pumps to the upper tanks 
is of cast iron and is 3in. diameter. As will be seen from 
the illustration, the two top tanks are connected together 
by a cross pipe, and a pipe with a double-branched end is 
in connection with them, and is provided with a stop cock. 
So far the hoist is worked by gravity alone, and supposing 
a greater number of people wished to descend than are 
at that time ready to ascend, the upper car would 
possibly be able to start the lower car, without any 
necessity for using water; but as in most cases the 
two cars are equally filled with people, and it is of 
course necessary to counterbalance the long length of 
wire cable which connects the two cars, it is necessary 
to allow sufficient water to enter the tank under the 
top car as to cause the bottom car to begin to rise. The 
weight of water is, however, merely sufficient to counter- 
balance the difference of weight of the two cars and the 
weight of the cable. When the car reaches the bottom 
of its course a counterbalance lever strikes against a fixed 
stop, and causes a large valve, placed at the bottom of 
the tank, to open and allow the water to be thrown back 
into the feeding tanks close to the pump. It is, however, 
absolutely necessary to control the speed of descent, and 
to be able to stop the cars at any position. The whole 
of the rest of the gear shown in Fig. 1 is for the purpose 
of effecting this result. At each side of the hoist chamber 
is placed a hydraulic ram, whichis known by the makersasa 
“jigger.” Each of the cylindersis provided with a 4in. solid 
steel ram, which is connected by long rods passing through 
guides to a double-sheaved pulley at the top. The two 
ram cylinders are connected with the upper tanks, and a 
retaining valve is placed in the left-hand pipe, which is 
kept closed after the ram cylinders have been once filled 
with water. The pipes leading to the hydraulic rams are 
connected by a cross-pipe, in which is placed a controlling 
valve. It will thus be seen that the two rams and con- 
necting pipe constitute a cataract. To each car are con- 
nected two steel cables which pass around a fixed sheave 
and also round the sheaves at the top of the hydraulic 
ram. The sheaves thus act as a multiplying gear, and the 
travel of the hydraulic ram is only a quarter of the total 
travel of the cars. Each car is thus held by five cables, 
one of which is fastened to the body of the car, and two 
are brought down each side to safety apparatus, which is 
shown in Fig. 2. When the cars are working one of 
the rams is being drawn out, while the other ram is 
being pressed into its cylinder, and an attendant at the 
top of the lighthouse is able to control the speed of 
descent by a slight movement of a hand-wheel, which 
governs the cataract valve. As the cars approach the 
end of the journey this valve is shut automatically in most 
cases, although at the lighthouse this automatic gear is 
not at present in use, and they are thus brought gradually 
to a standstill. The wire ropes which are used for the 





cars have been specially manufactured by Messrs. 








makers are that it is a simple gravity hoist, of which the 
action is perfectly controlled by the water cataract. 








PURCHASE OF LAND FOR RAILWAYS.? 





THE question of railway companies’ powers as to compul- 
sorily taking lands outside the limits of deviation, and to 
what extent it is necessary to indicate on the deposited plans 
and books of reference the lands which may be required for 
the purposes of the undertaking, has once more been con- 
tested. It having been settled that pieces of land outside the 
limits of deviation, properly referred: to in the books of refe- 
rence and deposited plans, and bond fide required for making 
the line within those limits could be compulsorily taken, the 
point was raised that the land proposed to be-taken was not 
delineated and described in the deposited plans and book of 
reference. 

The Tottenham and Forest Gate Railway Company was 
empowered by its Act to enter upon, take, and use such of 
the lands delineated in the deposited plans and book of refé- 
rence as it might properly require. Certain land included 
within the limits of deviation and numbered 235 on the 
deposited plans and book of reference was described as 
nursery garden. The plans showed the garden to be inter- 
sected by footpaths, some projected beyond the northern 
limit of deviation, but unfinished, so that there was not any 
indication as to the area or boundaries of the “ nursery 
garden.” Part of the eastern boundary line of the garden 
was shown within the limits of deviation projected beyond 
the northern limit, but left unfinished. On the west side 
there was not any boundary shown outside the northern limit 
of deviation. The company subsequently served the owner with 
notice to treat for a part of the garden lying along but outside 
the northern limit of deviation, who refused on the ground 
that the piece of land required was not “delineated and 
described ”’ in the deposited plans and book of reference, and 
commenced an action in the Chancery Division seeking an 
interim injunction to restrain the company from proceeding 
on its notice to treat. 

Mr. Justice Kekewich refused the motion with costs, 
being of opinion that there was enough shown on the 
deposited plans to answer what Vice-Chancellor Hall, in 
deciding the case of Dowling v. the Pontypool, Caerleon, and 
Newport Railway Company, had said to be required in such 
cases, 7.¢., “that the word ‘delineated’ meant ‘ sketched’ or 
‘represented,’ or so shown that landowners would have 
notice that the land might be taken.” A broad distinction 
existed between lands as shown on the deposited. plans 
within the limits of deviation and lands described in the 
books of reference, and the subject was looked at from an 
entirely different point of view in considering the books of 
reference. The limits of deviation were a matter of engineer- 
ing, and were required so as to enable the tribunal which 
had to consider whether railway Bills should become Acts or 
not if the proposed line could be made advantageously 
to the public and properly within those limits. The 
paramount consideration was whether the lands included in 
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the limits of deviation were reasonably required for the 
construction of the line. There was no occasion to refer to 
the limits of deviation in the description of the lands, and in 
the books of reference they were not mentioned. The object 
of describing the lands was not only to enable the railway 
company to satisfy the Parliamentary Committee of its 
ability to make the line, but to enable a landowner opposing 
to give reasons why the line should not be made so as to 
interfere with his property. Upon the construction of the 
company’s Act all that anyone had to do who wished to 
ascertain whether the company in taking lands was actin 
within its powers, was to ask, “Are these lands delinea 
in the deposited plans described in the books of reference 
and required for the purposes of the Act?” The piece of 
land, No. 235, was described in the book of reference as a 
nursery garden, and accordingly the company might take the 
whole of it. The difficulty arose on the deposited plans; 
but a landowner looking at these plans, and knowing what 
the land was, as a landowner might be supposed to know it, 
would conclude that the company might require the land, 
and that it was sketched or represented on the plans for that 
purpose. 

In the case of Wrigley v. the Lancashire and Yorkshire 
Railway the deposited plans had marked on them a field 
which the proposed line of railway would not touch, but 
through which the limit of deviation passed. The boundaries 
of the field outside of the limits of deviation were not 
marked on the plan. Vice-Chancellor Stuart held it was 
plain that no part of the field, except that within the limits 
of deviation, was described in the deposited plans. The 
plans and book of reference must be taken together, and it 
followed that the company had no power to take any part of 
the land beyond the limits of deviation on the undefined side. 

In the case of Dowling v. the Pontypool, Caerleon, and 
Newport Railway Company the deposited plans had numbers 
placed on some of the pieces of land required by the 
company, but these pieces were shown on the deposited 
plans to be enclosed on three sides only, one of such three 
sides being the centre line of the proposed railway. Those 
pieces were mentioned in the notices to treat; but it was 
contended that they were not properly delineated, and could 
not be taken by the company. Vice-Chancellor Hall decided 
*‘ that for the construction of the railway itself, lands within 
the limits of deviation, although not shown to be bounded 
on all the four sides, might be taken by the company up to 
the limit of deviation, and that as the plaintiffs—landowners 
—head notice that some portion of the same lands were 
outside the limits of deviation, the company could take those 
portions also.” 








THE MERSEY BAR. 


Tut Marine Committee of the Mersey Dock Board have 
submitted a report of the operations they were authorised to 
undertake two years ago, with a view to test the efficacy of 
dredging for the improvement of the bar. A great deal has 
been heard of this bar for many years; it is a danger and 
an obstacle to the navigation of the second port in the king- 
dom, and was the pivot about which much of the opposition 
to the Manchester Ship Canal centred, all interference with 
the estuary above being strenuously opposed, lest it should in- 
juriously affect the Bar. The Conservancy Commissioners 
having assented to the expenditure of £10,000 for the experi- 
ment, two sand-pumping machines were ordered ; but delays 
occurred in fitting them out, so that the first was four 
months and the second twelve months behind the time 
specified by contract. Operations were commenced in 
September with one, and not until April last with the other, 
and on these machines £6500 was spent, leaving £3500 for 
the actual work of removal. The engineer estimated that it 
would be necessary to remove 800,000 tons of sand to deepen 
the bar 6ft., and that only 100 days a-year could be counted 
upon for work, owing to bad weather, breakdowns, &c. It has 
been found by experience during the time under review that it 
is possible to dredge on more-days than was anticipated; but, 
on the other hand, that taking the material to the place of 
deposit had occupied longer than was expected, and so 
equalised matters. But another factor has been discovered 
which has greatly assisted the operations, and for which 
credit was not taken, viz., the disturbing action of the 
dredging on the sand. From the charts presented 11ft. 
was shown as the depth of the bar before commencing 
dredging, while the latest survey showed that over four-fifths 
of the eastern part the depth was nowhere less than 16ft., 
and on the remaining fifth, where the bar had not been 
attacked, the least depth of water was 15ft. The average 
increase was given by the Chairman of Committee as 4ft., 
and he said in the opinion of the marine surveyor the disturb- 
ing influence of the dredgers caused a movement in the 
sand which enabled the tide to carry it away, so that, 
although little more than half the estimated quantity, or 
420,000 tons, had been raised, two-thirds of the proposed 
increase in depth had been attained. Without examining 
the charts and sections it is difficult to follow these figures 
and results, but at any rate we may congratulate the autho- 
rities on the present position of the experiment, and are glad 
to see that they propose to obtain another grant of £6000 to 
enable them to continue for twelve or fifteen months longer. 
Up to the date of the report, No. 1 sand-pump had worked 
for 100 days, No. 2 for only 20 days, and a large increment 
of benefit was shown to have followed the commencement of 
operations with two instead of one machine. It was stated 
that while one barge removed the re- deposit which was 
continually going on, the second cut into new ground. 











THE FRENCH FLEET AT PORTSMOUTH. 


THE French squadron arrived on Wednesday evening at 
Portsmouth. It consists of the flag-ship Marengo, which is a 
composite barbette ironclad, with a central redoubt, built at 
Toulon in 1869. She is of 7748 tons displacement, and of 
8673 indicated horse-power, with an extreme speed, as noted 
on her trials, of 13} knots. Her length is 282ft. 6in., her 
beam 57ft. Gin., and her mean draught at load displacement 
27ft. 6in. She has a single screw and a single funnel and is 
ship rigged. At her waterline she has a complete armoured 
belt, varying in thickness from Tin. to 8in. Above this, in 
the central part of the vessel, is the redoubt, covered with 64in. 
armour, and above this again are four barbettes, one at each 
corner, armoured with 6in. plates. In each barbette is a 
single 10°8in. 23-ton gun. Elsewhere there are four 9-45in. 
and seven 5-46in. guns, and twelve Hotchkiss revolving 
cannon. 

The Requin is a double-barbette battleship of the second 
class. She was built at Bordeaux in 1886, is of 7200 tons dis- 


placement, and of 6000 indicated horse-power, and measures 
271ft. 6in. in length by 59ft. in breadth. Her moan draught 
is 22ft. 9in., and her best speed 15 knots. 
with military tops and light fore and-aft rig, and two funnels. 
Along her waterline she is belted with compound armour 
from 12in. to 20in. thick, and she has a 3}in. steel protective 
deck ; but she has no citadel, and the 174in. armour of her 
barbettes, which are placed at a considerable height above 
the waterline, is connected with the armoured deck and belt 
only by armoured ammunition hoists. In each barbette she 
carries a single 75-ton gun; and elsewhere there are four 
3-94in. guns, two 1:84in. quick-firing gums, and sixteen 
Hotchkiss revolving cannon. 

The Marceau, which we illustrate on page 149, is the most 
modern ship in the squadron. She was built at La Seyne, near 
Toulon, in 1887. 
7000 indicated horse-power, and measures 330ft. long by 


66ft. broad. Her draught is 27ft., and her best speed is 164 | 
She has three masts with military tops, and one | 
huge funnel placed well forward. Her waterline is belted | 


knots. 


from end to end with compound armour from 14in. to 18in. 
thick, and, like the Requin, she has a 3}in. steel protective 
deck, but no armour above her belt except on the barbettes, 
and two only of them carrying 16in. compound armour. 
The other two are unprotected. Two of the barbettes are 


sponsoned out, as shown by our deck plan, one on each | 


beam ; the remaining two are placed respectively forward 
and aft, on the middle line of the ship. Each one contains 


She is of 10,581 tons displacement and | 


| Not the least interesting part of the report deals with the 


financial and rating considerations. When the borrowing powers 


She has two masts | @te exhausted at the end of the present year, the total expenditure 


will be “‘ over £1,000,009, and this will mean a rate of 23, 81, in 
| the pound.” The original scheme cannot now be completed 
| “ without an addition to the capital commitments of the town of 
| £816,000,” meaning a possible marimum rate of 43. 9d. in the 
| pound ; and in face of this large outlay, ani as the best solution 
| of the present difficult situation, they have sanctioned the lesser 
outlay. This will involve an addition of 8}d. to the 2s. 81. which 
will be necessitated by the present capital commitments, 





there must still remain many difficulties of navigation for large 
vessels in a tidal channel sixteen miles in length, and trade has w 
| be attracted to Preston from other docks, and so to be more or 
| less created in the face of natural difficulties,” 








LEEDS ASSOCIATION OF ENGINEERS. 


| On Thursiay, the 13th instant, the members of the Leeds 
| Association of Engineers left Leeds by an early train for Don- 
| caster, where they were met by Mr. Patrick Stirling, the 
| locomotive superintendent of the Great Northern Railway, who 
| kindly conducted them round the company’s works at that town, 
| In the year 1852 these works were removed from Boston, Lincoln- 
| shire, to the present site. At that time they were of comparatively 
| modest dimensions. Now the total area covered by the works is 
| 384 acres, and the number of hands employed, including appren- 
| tices, is 3805, distributed as follows:—Locomotive shops, 1858 





a 13-39in. 52-ton gun beneath a revolving armoured dome; and | average weekly earnings per man, £1 6s. 3d; carriage and wagon 
elsewhere there are seventeen 5°46in. guns, twelve quick-firing | shops, 1433—average earnings, £1 2s. 4d.; running department, 


guns, and eight revolving cannon. 











FURIEUX 
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| 514—average earnings, £1 9s. 9d. During the current year twenty 














MARCEAU 


We also illustrate on p. 149, the Furieux. She is a curious- 
looking craft, intended for coast service. She was launched 
at Cherbourg in 1883, and is of 6000 tons displacement and 
4000 indicated horse-power, with an extreme speed of 14 
knots. She measures 247ft. 9in. long by 59ft. broad, and has 
a mean draught of 21ft. 5in. The complete water-line belt is 
of compound armour from 13in. to 20in. thick ; and the two 
barbettes, disposed as shown in the deck plan, are protected 
by 174in. plates. There is also a 3}in. protective deck. 
In each barbette there is a 13-39in. 47-ton gun, and elsewhere 
there are five quick-firing guns and ten revolving cannon. 

The Surcouf is an unarmoured, but deck-protected, third- 
class cruiser, 312ft. long, 30ft. 5in. beam, and 1850 tons 
displacement, and she is fitted with twin screws, and 6000 
indicated horse-power, with an extreme speed of 19} knots. 


She was launched last year at Cherbourg, and she draws 14ft. | 


of water. She carries five torpedo tubes, and four 5:46in., 
three quick-firing, and four machine guns. The remaining 
vessels of the squadron are the torpedo despatch boat Lance 
and two torpedo boats. 


The squadron lies at anchor in Osborne Bay, and has | 


already attracted enormous crowds of sightseers. 








THE RIBBLE SCHEME. 





THE final report of the commission appointed by Parliament to 
report upon the practicability and pro 
navigable waterway between Preston and the ope 


been issued. 

The commission consisted of Sir George Nares, K.C.B., Sir 
Charles A. Hartley, K.C.M.G , C.E, and Mr, John Wolfe Barry, 
C.E. The report first deals with the selection of the best navigable 
waterway between Preston and the open sea, and next with the 
costs necessary to secure it, The three courses for the waterway 
are the north channel, runoing past St. Anne’s-cn-Sea, the south 
channel, past Southport, and the central channel. 

The commissioners deal at length with the advantages and dis- 
advantages of the three channels, and suggest the central as the 
most direct course from Preston to the sea. As to the question cf 
the cost the commissioners are not prepared to recommend the 
whole of the outlay necessary for the immediate construction of 
the whole of the channel they contemplate. The estimated cost 
for such a channel is given at what they call the startling sum of 
£756,000. The commissioners therefore say that, after mature 
consideration of all the bearings of the subject, they only ven- 
ture to recommend the provision of a fixed channel from 
Lytham to the fourteenth mile, and the cost of this 
they estimate at £220,000. They consider that the subject 
of any prolongation should have further consideration when 
the result of the extension to fourteen miles has been 
experienced. They leave the recommendations of the interim 
report as to training walls where they stand, and in the 
matter of dock equipment they hold that the expenditure should 
be £18,000, subject to an increased outlay of £6500 to provide 
hydraulic machinery in lieu of handgear suggested in the interim 
report for the opening and closing of the dock gates and sluices, to 


form roads and sidings round the docks, to provide gas and water | 


supply, and to build a small warehouse. But the additional 
amount of £6500 is to be forthcoming from a balance accruing 
through a certain branch of proposed expenditure fallin 
short of the estimate by that amount. The Corporation had 
asked for £61,000 to be spent in addition, but the commissioners 


do not recommend the outlay, on the ground that, although there | 


is hope of a future coal trade, no such trade ‘‘has as yet been 


guaranteed; and although they agree that in order to attract | 


trade proper facilities must be provided, it appears to the commis- 
sioners that the question of what the extent of expenditure on 


future equipment ought to be is one which should be left to be | 


discussed in Parliament in the light of intermediate events.” On 
the question of contrul, the commissioners adhere to the opinion, 
‘that when the dock bas been opened and trad 2 developed, a dock 





and harbour trust should be constituted.” 


ble cost of providing a | 
n sea and other | 
points in connection with the scheme of Ribble development has | 


engines have been built and added to the stock, which now com- 
prises 886 locomotives. Since the appointment of Mr. Stirling as 
superintendent in the year 1866, the stock of locomotives has been 
more than doubled, the number then being only 437. Inthe shops, 
which are fitted with the most modern appliances, the members 
saw locomotives in various stages of construction, and others in 
course of repair. The average life of a locomotive boiler is 15} 
years, during which time it runs on an average 407,000 miles. One 
of Mr. Stirling’s latest style of express passenger single driving- 
wheel bogie engines, being in the last stage of construction, was 
much admired. Some of the dimensions are as follows :—Cylinders, 
18hin. diameter by 28in. stroke ; driving wheel, Sit. diameter ; the 
boner has a grate area of 17} square feet, and a heating surface of 
1045 square feet. This engine will! exert 944 lb. tractive force for 
each pound of effective pressure per square inch on the piston, and 
weighs without tender, 45 tons 6cwt. As an example of actual 
speed attained, it may be stated that on the 31st July, 1880, the 
| Lord Mayor of London travelled from King’s Cross to York, a 

distance of 188 miles, in 3 hours 374 minutes; the average speed, 

excepting stoppages, being 57 miles per hour. With regard to the 
\8 which can be attained, Mr. C. R. Martin, engineer to the 
| New Zealand Government railways, whilst travelling from Man- 
chester to London by the 2 p.m. express, recorded the average speed 
ina distance of 124 miles as 77°14 miles per hour; the speed over 
the final 34 miles was 79°4 per hour. After inspecting the works, 
the members adjourned for dinner at the Elephant Hotel, Mr. 
| Alfred Towler, M.I.M.E., the vice-president, occupying the chair. 
The usual complimentary toasts followed. 








STREET RaILWays IN THE UNITED States.—From statistics 
| just published it appears that there are 957 street railways in the 
| United States and Canada. Of this number 589 are worked by 
| horses, 49 by cable, 246 by electricity, and 73 by steam. The total 
value of these combined properties is estimated at £33,000,000. 
The smallest town in the Uuited States which has an electric rail- 
way in operation is Southington, Conn., with a population of 5400. 
The largest electric railway is at Bristol, Tenn. This entire system 
comprises 284 miles of track, 60 of which are electrically equipped, 
and there are 312 motor cars in operation, 


THE INFLUENCE OF SOIL ON A SewaGe Fitter Bep.—The 
results of experiments by the Massachusetts State Board of 
Health upon the advantages and disadvantages of using, for 
filtering sewage, an area covered with a layer of soil, are summarily 
stated as follows in the recantly issued report of the board :—The 
experiments have been limited to fine soils, quite retentive of 
water. With a depth of 5it. of soil no purification by nitrification 
occurred when the quantity filtered was only 7500 gallons per acre 
per day ; and the organic nitrogenous matter in the effiuent was 
nearly as great asin theapplied sewage. Itis known, however, that 
for severa] months the average number of bacteria in the effluent was 
only one in 25,000 of the number applied to the filter; and it is pro- 
bable that none lived to pass Sees the filter. With the ordinary 
depth of soil resting on yellow loam, as it is often found in this 
State, and this underlaid by 4ft. of good filtering sand, we find 
that only about 9000 gallons of sewage may be filtered upon an 
acre daily, with the result of removing 995 per cent. of the 
organic matter, and probably removing all of the bacteria; while, 
if the soil and loam be removed, the underlying sand may be able 
to filter three times as much, or 30,000 gallons per acre 
per day, giving au effluent as pure, chemically, as when 
covered with svil, but not removing so completely tbe 
| bacteria—allowing, ordinarily, a small fraction of 1 per cent. to 
| pass through the filter. For filtering sewage upon the margin of a 
| drinking water stream, a large area covered with fine soil or a 
smaller area of very fine sand would be preferable to a much 
| smaller area of coarse sand, or a mixed sand and gravel, in that 
the former could be so managed that no bacteria could pass 
| through. For filtering sewage on any land that does not drain 
| into a drinking water stream, the covering of fine soil is a dis- 
advantage. The quantity applied to it must be kept very small, 
or nitrification and purification will be prevented. ‘I 1e smaller 





areas of sand can be made to give as good an etiluent che- 
mically, with all the reduction in the number of bacteria that is 
necessary. 


The commissioners say :—‘‘ Even if the works are carried out ° 
t 
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RAILWAY MATTERS. 


TENDERS are invited for the construction of a railway 
from Bangkok to Korat, a distance of 265 kilometres, for the 
Siamese Government. Further information may be obtained of 
the Siamese Legation in London. 


Tnx action taken by the London County Council in 
November last to contest the right of the City and South London 
Railwa or with o. to the line of frontage at Kenning- 
ton and the Oval Stations has been decided in favour of the com- 
pany by the Court of Appeal. No other body except the London 
County Council would have entered into such a vexatious and 
absurd action. 


Tue Great Indian Peninsula Railway Company is 
about to spend close upon three lakhs of rupees in adding an eighth 
sleeper to every 24ft. of rail on certain portions of the south-east 
line--a total of some 200 miles on which there are only seven 
sleepers toa rail. This, according to Jadian Engineering, is a very 
desirable improvement in te road, especially in view of the fact 
that the speed of the mail train on this section has recently been 
much increased, 


Tur Railroad Gazette says:—As we have before noted, 
the Baldwin Locomotive Works are building a lot of 21 by 26 ten- 
wheelers for the Erie road, which are probably the largest ten- 
wheelers yet built in this country. hey have just received 
instructions to compound one of these engines, It will be finished 
about the end of September, and an exhaustive test will be made 
of it in comparison with a simple engine of identical design in every 
way except the compound action. 


Tue Indian railways, which comprise 17,000 miles of 
railway, with 2317 stations, and numerous offices and depéts in 
addition, give employment to considerably over a quarter of a 
million of persons, says /ndian Kngineering, of whom 4607 are 
Europeans, 5673 East Indians, and 252,413 natives, The largest 
number of employés on any one line is 39,527, of whom 803 are 
Europeans, on the North-Western. The Kast Indian Railway 
follows with 37,302, of whom 903 are Europeans; and the Great 
Indian Peninsular comes next with 37,231, of whom 878 are 
Europeans, The Bengal-Nagpur line employs 25,073, including 
111 Europeans; and the Rajputana-Malwa 18,939, including 387 
Europeans. The Bombay, Baroda, and Ceutral India employs 
9162 only, of whom 147 are Europeans. 


Mr. WituiaM MELVILLE, C.E., of the Caledonian Rail- 
way, has received the appointment of chief engineer to the 
Glasgow and South-Western Railway. Mr. Melville commenced 
his railway career in the Edinburgh offices of the North-British 
Railway more than twenty-two years ago, and since that time he 
has been connected with numerous important engineering projects 
of that railway, among which may be named the construction and 
enlargement of the Queen-street Station, Glasgow, and the 
Craigendoran Railway and steamboat quays. About nine years 
ago he joined the Caledonian Company as principal assistant to 
Mr. George Graham, the chief engineer ; onl in that capacity he 
has done valuable work, including the superintendence of the 
construction of the Gourock railway and quays, and the doubling 
of the lines from the central station, Glasgow, to Eglington-street 
Junction. 


Ir might be of interest to readers, the Railroad and 
Engineering Journal says, ‘‘ to know that wood brake shoes were 
used by railroads in their earlier days. Wood brake shoes were in 
general use on the Baltimore and Ohio cars, with the exception of 
iron coal cars, from its opening until about 1853. The shoes were 
principally cf ash, but oak was used to some extent. After the 
line crossed the Alleghanies it was svon discovered that wood brake 
shoes would not answer, as they burned out while descending the 
heavy grades, and a wrought iron shoe rivetted to a cast iron 
block superseded the wood shoe. The wrought iron shoe has since 
been superseded by the cast iron shoe for passenger and freight 
equipment.” The same readers may be interested to know that 
wood brake blocks are as old as the railway system, and are still 
very largely used in England on goods wagons, as being better for 
the purpose than iron. 


In a report on a collision which occurred on the 
6th instant at Mansion House Station, when a Great Western 
Middle Circle train from Aldgate Station to Mansion House Station 
over-ran the proper stopping-place, and came into collision with 
the buffer-stop, Major Marindin says:—‘‘The train over-ran the 
proper stopping-place by about 16ft., and was still running at a 
speed variously estimated at from two to five miles an hour, when 
it struck the buffer-stop, the actual speed, judging from the 
damage done to the buffer-stop and rolling stock, being probably 
not more than three miles an hour. The collision was due to a 
blunder of the driver, Saunders, who states that on nearing 
the buffer-stop with his continuous brake slightly on, he wished to 
apply a little more brake-power in order to stop at the water- 
column, 22ft. short of the buffer-stop, and by mistake turned the 
brake-handle the wrong way, and released the brake altogether 
throughout the train.” He recommends that the continuous brake 
should not be used for ordinary stops at this station. 


Mr. Joun Connacuer, of the Cambrian Railways, has 
been appointed general manager of the North British Railway in 
room of the late Mr. Walker. Mr. Connacher, who is now forty- 
six years of age, has been connected with the Cambrian Railway 
Company since he was twenty years old, working his way gradually 
upwards, and filling successively the posts of accountant and 
secretary, till he became manager about five years ago. His 
administration bas been marked by conspicuous ability, and during 
his term of office, the practical amalgamation of the Mid-Wales 
and Cambrian Railways has been effected. He was recently 
appointed manager of the Neath and Brecon Railway, which is 
under the chairmanship of Sir Edward Watkin. The directors of 
the North British Co. appear to have had some difficulty in coming 
to a decision as to the successor of their late able manager, and 
several names, including Mr. C her’s, have for some time t 
been freely mentioned in connection with the vacant post. The 
appointment was actually decided upon at a special meeting held 
in Edinburgh on the 11th inst. 


Tue report of the directors of the City and South 
London Railway, submitted at the recent half-yearly ordinary 
general meeting, states that the railway has been worked during 
the half-year ended June 30th without accident to any passenger 
or to any of the staff employed, although occasional delays to the 
traffic have occurred through defects in the rolling stock or other 
similar causes. The receipts during the half-year from all sources 
amount to £19,688 2s. 4d., and the expenses for the same period 
to £15,520 16s. 5d., leaving a net profit of £4167 5s, 11d. e net 
revenue account shows a balance of £4693 3s. 8d., of which amount 
the interest on debentures absorbs £4137 16s. 6d., leaving a balance 
of £555 7s. 2d, to be carried forward to the next account. In the 
beginning of a new undertaking many of the items of expenditure 
are necessarily high, but the directors have satisfaction in stating 
that some of these have been already considerably reduced. During 
the er the number of passengers carried by the railway has 
been 2,412,343. For a considerable time a uniform charge of two- 
pence for passengers was adhered to, but it has been found neces- 
sary, in order to compete with the omnibus and tramway traflic, to 
reduce the charge at certain stations to one penny during stated 
hours, This has been found to work advantageously, both in the 





company’s interest and to the convenience of the public. Two 
additional locomotives are now nearly ready, and one train of the 
new carriagcs has already been received. The completion of these, 
and the additional generating engine avd dynamo now in course of 
construction, will allow of a considerable increase in the train service. 


NOTES AND MEMORANDA. 


Over the whole of the various collieries throughout 
India for the twelve months ending March 31st, 1891, there were 
17 fatal accidents, 56 serious accidents, and 182 minor casualties, 


Recent longitude experiments at McGill College, 
Montreal, under the auspices of the British and Canadian Govern- 
ments, led to the determination of the length of time it takes a 
telegraphic signal to cross the Atlantic. Out of 200 signals sent, 
it was found that the average time taken to cross the Atlantic and 
back again—about 7000 miles—was a trifle over one second. 


THE oldest of the Bombay cotton mills, according to 
Indian Engineering, was established in 1851; and between that 
and 1870 only seven others were set going. Five years afterwards 
there were twenty-two mills at work, and between 1875 and 1880 
sixteen more were added to the list. Ten more were started in 
1881, niveteen more between that year and 1886, five in 1887, 
five in 1888, five in 1889, 


At a recent meeting of the Paris Academy of Sciences, 
a paper on experimental researches on the probable ré/e of gases at 
high temperatures and pressures, and in rapid mecvement, in 
various geological phenomena, by M. Daubrée. Tae experiments 
show how gases at high pressure, and contained in a closed 
reservoir, may, by a sort of latent action, violently push out rocks 
into conical or bell-shaped formations without any noise or escape 
of gas occurring to indicate their gaseous nature. 


In a recent number of the Comptes Rendus is a paper 
on beats of combustion and formation of nitrobenzenes, by MM 
Berthelot and Matignon. The heats of combustion of ortho-, 
meta-, and para-dinitrobenzenes, are found tc be respectively 
704°6, 698-1, and 696°5 calories ; and the heats of formation 0 5, 
6°8, and 84 calories. Nature says the beats of combustion of the 
two isomeric trinitrobenzenes examined are 6659 and 6806 
calories ; and the heats of formation + 5°5 and — 9°2 calories. 


Ir is well-known that a smooth disc of steel driven at 
a bigh speed will cut in two a file held to the edge of the disc. 
The principle does nct seem to have been practically used, save in 
ope instance named by Mr. Richards, the well-known American 
engineer, who states that it was employed in the U.S. Armoury, at 
Springfield, Mass, in preparing a tenon or reduced section on the 
ends of tempered steel ramrods, such as were used in loading the 
muskets of twenty-five years ago. The material was hard and 
could not be cut, so small wheels of iron about 6in. in diameter and 
lin. thick were used. They were driven at six thousand revolu- 
tions per minute and melted or abraded the metal away instantly, 
at the same time drawing the temper so that a screw thread could 
afterwards be cut on the end of the tempered rod. 


On the 1st of December last the capital of Germany 
counted 1,574,485 inhabitants ; this shows an increase of 295,198 
over the census taken in 1885, In 1650, after the thirty years’ war, 
Berlin contained 6100 inhabitants. In 1790, on the accession of 
Frederick II, the total had increased to 90,000. In 1830 it was 
147,000 ; in 1840 it was 310,000 ; in 1861, when William I. ascended 
the throne, it was 528,000. Ten years after the Franco-German 
war, it was 1,122,000, and in 1885 it was 1,315,000. Berlin is to-day 
the third largest city of Europe, so far as a goes, and 
comes after London and Paris. On the 31st of last December the 
census was also taken of Vienna. The total number of inbabitauts 
is now 809,400. In 1880 it was not more than 726,105. London, 
according to the census taken a month ago, counts 4,500,000 in- 
habitants; Paris now bas 2,450,000, and St. Petersburg nearly 
1,000,000 persons. The following is the order of the capitals of 
Europe in population; London, Paris, Berlin, St. Petersburg, 
Vienna, Madrid, Rome. Proportionally Berlin has grown most 
rapidly. 

An interesting installation of the electrical transmission 
of power bas just beeninauguratedatSt. Moritzbad, inthe Engadine. 
The motive power is obtained from the Julier brook, which is 
situated near Silvaplana, about three miles distant from the 
lighting centre. Instead of driving the turbines on the spot, the 
water is conveyed to them along an iron pipe 2ft. in diameter, 
and about 2300ft. in length. Throughout this length the main 
is enclosed, the total fall at the generating centre being 610ft. 
Here are installed three turbines of 160-horse power each. 
These drive direct three Ganz alternators arranged in parallel, 
and having a total output of 240,000 watts. The regulation 
of the turbines is effected automatically, and the alternators 
are capable of feeding 4500 incandescent lamps of 16-candle 
power at the same time. From this generating station the 
current is transmitted at 3000 volts by overhead conductors 
carried on oil insulators fixed to wooden posts, to five transformer 
stations in St. Moritzbad. The 3000-volt current is there reduced 
to 100 volts and distributed throughout the town for the lighting 
of the hotels, restaurants, and other places. 


PERSISTENT attempts have been made to produce a 
good artificial substitute for ivory. Hitherto none have been 
successful. A patent has recently been taken out for a process 
based upon the employment of those materials, of which natural 
ivory is composed, consisting, as it does, of tribasic phosphate of 
lime, calcium carbonate, magnesia, alumina, gelatine, and albumen. 
By this process, quicklime is first treated with sufficient water to 
convert it into the hydrate, but before it has become completely 
hydrated, or ‘‘slaked,” an aqueous solution of phosphoric acid is 
poured on to it; and whilst stirring the mixture the calcium 
carbonate, maynesia, and alumina are incorporated in small 
quantities at a time ; and lastly the gelatine and albumen dissolved 
in water are added. The point toaim atis to obtain a compost 
sufficiently plastic and as intimately mixed as possible. It is then 
set aside to allow the phosphoric acid to complete its action upon 
the chalk. The following day the mixture, while still plastic, is 
pressed into the desired form in moulds, and dried in a current of 
air at a temperature of about 150deg. C. To complete the 
preparation of the artificial product by this process, it is kept for 
three or four weeks, during which time it becomes perfectly hard. 
The following are the proportions for the mixture, which can be 
coloured by the addition of suitable substance :—Quicklime, 100 
parts; water, 300 parts; phosphoric acid solution—1-05 sp. gr., 
75 parts ; calcium carbonate, 16 parts; magnesia, 1 to 2 parts ; 
alumina—precipitated, 5 parts ; gelatine, 15 parts. 

THe last number of the Journal of the Russian 
Physical and Chemical — 1891, No. 
important paper, by Professor 
the density of water at different temperatures. In a work 
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the expansion of liquids at a certain distance from the tempera- 
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i t determinations. But he remarked 
that the expansion of water would require a separate formula, and 


which embodies, with sufficient accuracy, all that is yet known 
about changes in the density of water (S+) within the limits of 
For all liquids save water, the 
increase of density with the increase of temperature, that is, the 
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decreases with considerable changes of temperature; while for 
water, . not only changes its sign at + 4 deg., but very rapidly 
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MISCELLANEA. 


Tue Japanese Government has accorded permission for 
the incorporation of a dock company at Yokohama, with a capital 
otf 8,000,000 yen. Work is to be commenced in ten months, and 
the dock to be completed in four years. 


In correction of certain statements recently made in 
Welsh papers, we say that Mr. W. H. Massey, of Twyford and 
Westminster, has been retained for the last twelve months by the 
Cardiff Corporation, to advise them on electrical matters. 


Ons of the most encouraging signs of material progress 
in India is, says the Jndiun Engineer, the rapid increase in the 
output of coal throughout the country. Bengal, still by far the 
largest producer, accounted for nearly four-fifths of the total out- 
put of some 2,200,000 tons last year. The industry is, however, 
taking firm root in other provinces. 


Messrs. Luoyp anp Litoyp, Coombs Wood Tube Works, 
near Birmingham, are enlarging their installation of the Bernardos 
electric welding process, which they have successfully applied 
to the manufacture of iron and steel tubes and fittings. A very 
extensive series of some hundreds of tests has been made by 
Messrs. David Kirkaldy and Son, of bars of various brands of iron 
and steel, in order to test the nature of the welds, The results 
obtained show that a fibrous fracture can be relied upon at the weld 
with iron, and a silky fracture with steel, and that the contraction 
of area at fracture and extension, as well as the ratio of weld to 
solid, are all maintained at high average figures. 


“THE active and prosperous condition of the engineering 
trades last year,” say Messrs. Matheson and Grant in their Engi- 
neering Trades Report, ‘‘ which we referred to in our January 
Report as being likely to last some time longer, has continued in 
most of the important branches. There are, however, conspicuous 
signs that the demand for the products of the engineering factories 
is diminishing ; much of the work in hand is only for the comple- 
tion of last year’s contracts; and the inquiries which precede new 
orders are every week becoming less numerous. There are two 
significant indications of slackening trade in the lessening demand 
for iron and steel for new operations, and in the scarcity of those 
purchases of machinery and plant for factory extension which 
accumulating profits and a promising future always encourage.” 


TuE Pacific Postal Telegraph Company had lately a 
gathering of some 500 guests at the opening of a new telegraph 
office in San Francisco. After shortly describing the various instru 

ments Mr. Storrer, the superintendent, said he was often asked 
how long it took to telegraph to different places and get a reply. 
He would therefore now send a telegram to Portland, New York, 
Washington, Seattle, Tacoma, Canso—Nova Scotia—and London, 
inquiring about the weather. Nuture says the first reply came 
from Portland in 3 minutes, ‘‘ Weather fine ;” the next from New 
York in 3 minutes 10 seconds, ‘‘ Misty and warm ;” Washington 
in 3 minutes 11 seconds, ‘‘ Misty and warm ;” Seattle in 3 minutes 
21 seconds, ‘‘ Misty and calm ;” Tacoma in 3 minutes 28 seconds, 
‘* Misty, cool, and calm;” Canso, Nova Scotia, in 4 minutes 20 
seconds, ‘‘ Cold and misty ;” while the answer ‘‘ Misty and cold” 
came from London in 6 minutes 22 seconds. 


Sir Joun CoopE on Tuesday forwarded to the autho- 
rities of Liverpool his award in the Mersey Aqueduct case. 
Messrs. Mork and Newell’s tender for constructing the aqueduct 
tunnel under the Mersey at Lidlers Ferry, to convey the new 
water supply from Lake Vyrnwy to Liverpool, was accepted, and 
the work proceeded. ‘The contractors declined to proceed under 
their contract. This caused the stoppage of the works, and for 
the work executed by Messrs. Monk and Newell they made a 
demand, upon which Sir J. Coode was appointed arbitrator. 
After hearing evidence for sixteen days he has awarded Messrs. 
Monk and Newell £14,423, in addition to judgment in their 
favour on the counter claim of the Liverpool Corporation for 
penalties alleged to be due under the contract, and for the cost of 
completing the tunnel. Each party is adjudged to pay his own 
costs of reference, and half the arbitrator's charges and costs, 
which amount to close on £1000. 


Tue Admiralty have contracted, says the Times, with 
Messrs. Laird for the construction of two new yunboats, to be 
named the Renard and Onyx, of a similar type to the Circe and 
Hebe, now being built at Sheerness dockyard. The Naval Defence 
Act provides for the construction of eighteen gunboats of this type, 
twelve of which are to be built in the Government establishments 
and six by private contract. The Renard and Onyx are to be 
230ft. in length, 27ft. in breadth, and are to have a displacement of 
810 tons. They are to be fitted with triple-expansion engines of 
3500-horse power under forced draught, and will be armed with 
two 4:7in. and four 3-pounder quick-firing guns, together with five 
tubes for discharging torpedoes. Three gunboats of a similar kind 
named the Niger, Jaseur, and Jason, are about to be built for the 
Royal Navy, by the Naval Construction and Armaments Company, 
of row-in-Furness, while six more are in course of construction 
at Sheerness and Devonport Dockyards. 


Ata meeting of the Water Committee of the Liver- 
oes City Council, held recently in the Municipal-buildings, 
Dale-street, a deputation from the Local Board vf Ashton- 
in-Makerfield preferred a request that their township should 
have a supplemental supply of water. The committee, after 
hearing the views of the deputation, adjourned the matter, with a 
suggestion that the deputation should formulate proposals as to 
the carrying out of the work. According to a return which has 
just been issued, the amount expended upon the Vyrnwy scheme 
up to the 30th June last reached £2,063,287 1s. 7d. This sum 
was apportioned as follows:—Embankment works and works in 
connection with the reservoir, £532,893 7s.; Vyrnwy Quarry, 
£201,262 10s. 9d.; aqueduct, £1,013,220 18s. 7d.; land and ease- 
ments, £280,842 lls. 7d.; maintenance of the Vyrnwy estate, 
£26,662 1s. lld.; Vyrnwy Hotel, £8178 13s. 11ld.; boathouse, 
small reservoir, and verandah, £226 17s. 10d. 


Tue Diamond Shoal Lighthouse caisson which was 
lost in a storm off Hatteras, as intimated in a recent issue, says 
Engineering News, isbeyond recovery. Mr, Anderson, of Anderson 
and Barr, the contractors for this caisson, gives the following particu- 
lars :—The caisson was 50ft. high, and 54ft. in diameter, with four 
9ft. dredging tubes inside. It was successfully towed from Norfolk, 
Va., and reached the shoal, nine miles out from Cape Hatteras, on 
July Ist, and three vessels loaded with cement, &c., for concrete 
were anchored near by. The sea was unusually quiet and favourable 
and the caisson was easily located and dropped to the bottom in 
water from 22ft. to 25ft. deep. It was about 3ft. out of level, 
but was righted in a few hours by dredging. But the eddies 
and currents were so strong that next morning it was 9ft. out of 
level again, and the sand was washed away so rapidly by the strong 
bottom currents that in a few days the caisson had sunk so as to 
leave only Uft. above the water. The caisson could not be built up 
fast enough to meet this settlement, and the support expected from 
the shoal was not there, and on July 4th the caisson was abandoned 
on account of the rough weather and the boats were withdrawn. 
| The chief cause of trouble lay in the charts made by the Govern- 
ment in 1871. These showed 8ft. to 12ft. of water on the shoal. 
Since that date the shoal had changed as above outlined, and it is 
shifting rapidly still. Mr. Anderson said that the caisson was 
handled with ease ; but that he now proposes to seek authority to 
construct a riprap breakwater at another point near by to break 
the force of the waves, and then sink a caisson of greatcr base and 
longer to start with. All the machinery for dredging was swept 
away in the storm and several feet of the top of the tube were 
broken off by the force of the waves. No attempt will be made to 
recover the old caisson. 
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PLANING AND MOULDING MACHINE 
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PLANING AND MOULDING MACHINE. the engine from rest, keeping the pressure of the explosive 
charges in the cylinder approximately that of the atmosphere 
until the engine has attained sufficient speed to overcome 
the resistance of compression, so that they can be exploded 
at the commencement of the working stroke. 

In the accompaning engravings Fig. 1 is an elevation of 
the igniting ——-* Fig. 2 is a vertical section, and Fig. 3 
is a plan of thesame. Figs. 4 and 5 are detail views of a 
valve fitting into space 2, Fig. 2; and Fig. 6 is a cross-section 
of the cylinder of the gas engine showing a complete arrange- 





We illustrate above a new planing and moulding 
machine, which has recently been invented and patented by 
Messrs. Sagar and Co., wood-working machine makers, 
Halifax, Yorkshire. The principal novelty consists in the 
construction of chippers and pressure bars. The bottom 
chipper revolves in a carriage—or drawer--which can be 
drawn out for sharpening or adjusting the cutters without in 
any way interfering with the pressure apparatus. One of the 
patented improvements in this machine consists of a positive 
lateral motion of the bottom chipper block with its carriage, 
so that there is a draw cut to the revolving cutter. Sup- 
posing the bottom chipper was not revolving, the effect on the 
board would be as a knife drawn across it. The cutter 
spindle is, however, revolving at the same time at a speed of 
from 3000 to 4000 per minute, so that in combination with the 
lateral movement the cut is much “sweeter” or easier than 
the usual cut. This motion of the carriage is given by a crank, 
the stroke of which can be adjusted to suit the class of work. 
Another patented feature in this machine is a deadweight 
chipbreaker working in connection with the side cutter 
heads, and will be found valuable in preventing splintering 
on @ quick feed. It consists of a semi-circular steel pressure 
bar, one end of which is hinged on the side head which 
moves across the bed of the machine. The other end bears 
hard against the edge of the board immediately in advance 
of the point where the cutters get hold, and instead of the 
latter splintering the wood out in long pieces in the direction 
of the grain, this chip breaker breaks the piece off short at 
the point where it presses against the edge, so that instead of 
coming off in long splinters and damaging the jointed edges, 
the pieces are broken off short, and the edge planed or 
tongued and grooved in a proper manner. This chip breaker 
is arranged to swing so that it cannot come in contact with 
the cutters, no matter how uneven in width the boards may 
be. A chip breaker of somewhat similar construction is 
applied to the top side of the board in advance of the 
top cutters, and so arranged as to adjust itself to boards 
of uneven thickness, or even if bevelled. 





THE FORWARD GAS ENGINE WITH LANCHES. 
TER’S SELF-STARTING GEAR. 

By the accompanying engravings we illustrate Lanchester’s 
automatic starting gear as fitted to the Forward gas engine. 
By its means the starting of gas engines, of at least the sizes 
now made, becomes as easy as starting a steam engine. The 
principle of the apparatus consists in introducing gas into 
the cylinder while the piston is stationary, and this gas 


ment for starting fitted in place. The end of the cylinder or 
compression chamber is fitted with an attachment consist- 
ing of a valve-box 2, of a stop-cock 3 through which commu- 
nication is made between the cylinder and valve-box 2, 
of a valve 4, Fig. 4, which normally remains open by its own 

















forces out a portion of the air and mixes with the remaining 
air until the mixture becomes explosive, so that in cutting | 


off or reducing the supply of gas the mixture is exploded by | weight, but is automatically closed by pressure in the engine | 
Arrangements are | cylinder, and of a nozzle 5 which is connected to the valve- | 


an external flame to start the engine. 
made whereby, when the engine is running, explosive charges | box 2 and opens to an external flame 6. The nozzle 5 is 
in the cylinder at atmospheric pressure are ignited at the preferably conical, expanding towards the direction of dis- 
commencement of the working strokes; and after starting! charge. The external flame 6 can be adjusted with reference 








| to the nozzle 5 by means of the thumb-screw 7, and is supplied 
with gas by means of a tube connected to the nipple 8. A 
stop-cock 9 serves to regulate or extinguish the flame 6. The 
compression chamber 1 is also fitted with a suitable nozzle 10 
by means of which gas can be admitted to the cylinder 
through the supply cock 11. The gas so admitted may be 
forced in by the ordinary pressure in the gas supply pipes, as 
illustrated in the cross-section Fig. 6; or it may be supplied 
by means of a hand pump 12, as shown in Fig. 7. 
In order to start an engine fitted with the starter, it is 








Fig. 7.—THE FORWARD GAS ENGINE 


placed, or stopped, in such position that its crank is somewhat 
over the in-centre of the working stroke; the external flame 6 
of the starter is lighted, and the gas or inflammable vapour 
is turned on to the working cylinder through the nozzle 10, 
Fig. 6. The pressure in the gas pipes causes the gas to flow 
into the cylinder and displace a portion of the air it contains 
through the nozzle 5, but the entering jet mixes with the 
remaining air, as indicated at Fig. 6 by the arrows, and so 
produces an explosive mixture, part of which after a time 
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| finds its way through the nozzle 5; the external flame 6 then 
| ignites it, and the jet burns at the nozzle 5 through the 
external flame into the atmosphere, increasing in richness of 
gas or vapour till explosive mixture is formed. It does not, 
however, explode the charge in the cylinder, because the 
velocity of propagation of the flame of the issuing jet is not 
as great as the velocity of efflux. But immediately the gas 
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FRENCH WAR SHIPS AT PORTSMOUTH 


(For description see page 146) 

















COAST SERVICE BARBETTE SHIP FURIEUX, 5700 TONS, 4000-I,H.P. 




















BARBETTE SHIP MARCEAU, 10,681 TONS, 7000-I.H.P, 
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supply cock 11 is shut off, the fiame passes into the cylinder 
and ignites or explodes the charge to increase its pressure 
and start the engine. The automatic valve 4 in the starter 
closes immediately on the explosion of the charge, and then 
the cock 3 is turned to put it out of action, when the engine 
continues to work in the ordinary manner. 

The application of this ingenious apparatus to the Forward 
gas engine is shown by Figs. 7 and 8. Fig. 7 shows the 
arrangement of the apparatus as fitted to the end of the 
ignition chamber of the engine; and Fig. 8 shows it as fitted 
to the side of the engine, as in the detailed engraving Fig. 6, 
and the letters and figures refer to the same parts. The use 
of the apparatus is exceedingly simple, and may be learned 
by any attendant in a few minutes. The engine with this 
attachment is now being introduced by Messrs. John H. Ladd 
and Co., Queen Victoria-street, London, in whose show-rooms 
we have seen the engine and starting gear in operation, and 
so far satisfied ourselves that the engine can be satisfactoriiy 
started in the way which we have described. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE EDUCATION OF ENGINEERS. 

Sir,—In reading your excellent articles on ‘‘The Education of 
an Engineer,” ‘‘ What an Engineer should be,” &c., and the corre- 
spondence to which those articles have given rise, I have been 
struck with the omission of a very important branch of modern 
engineering, namely, electrical. All your leaders have dealt with, 
or have had a decided leaning towards mechanical engineering, and 
that alone. Certainly one or two references have been made to 
civil engineering. 

Now, in the education of a young man who intends to be an 
electrical engineer, few of your readers, I expect, will disagree 
with me in saying that, first of all, he should be a born engineer— 
notamadeone. He should feel ‘‘in his element” when surrounded 
with engines, boilers, lathes, belts, oil, grease, &c.; he should 
have been through the shops; he should have a thorough know- 
ledge of practical electricity, mechanical engineering, drawing, 
including graphic statics, chemistry, mathematics, and as many 
less important subjects as he feels inclined to get up. 

But now, as far as the subject of mathematics is concerned. Is 
it essential that an electrical engineer should be efficient in the 
higher branches of mathematics? Does not this concern rather 
the purely scientific side of electricity? In turning over the leaves 
of one or two of your electrical a one is struck with 
the number of papers and articles dealing with mathematical 
theories of electricity and magnetism, involving very often most 
skilful and difficult calculations. One is naturally inclined to ask, 
“*Does a knowledge of these theories, all of which involve a very 
efficient knowledge of higher mathematics, help one in designing 
the most efficient dynamo, and running it when so designed, in 
testing for resistances faults, &c.?” 

I should esteem it a high favour if one or more of your readers 
would give me a few hints upon the matter. C. W. K. 

Anerley, August 10th. 


SCREW PROPELLERS. 

Srr,—No amount of explanation can do away with the fact that 
Professor FitzGerald has definitely stated that the whole power of 
an engine is expended in imparting a motion of rotation to water. 
His words are so definite and precise that they leave no loop-hole 
for escape. 

Now, professors:are like other men, liable to make mistakes, and 
I think Professor FitzGerald would do well to admit frankly either 
that he said what he did not intend to say, or that he wis mistaken. 
It will not be necessary that he should abandon his favourite idea 
that the water is really twisted. 

Failing this, but one course is open, as I think, to him. He 
must clearly explain how the work expended in twisting the water 
is put back into the ship. I can very readily see if a pound of 
water has a given velocity imparted to it at any angle not parallel 
with the keel, that energy must be expended on that water; but 
seeing that the ship runs away from the moving water, I cannot 
understand how any energy can possibly be restored to the ship. 
Powder exploded in a gun imparts energy to a shot, and we get a 
recoil; but the work done on the shot can never re-appear in the 
gun, any more than the work done in causing the gun to recoil can 
re-appear in the shot. Your correspondent’s contention seems to 
be that the whole of the work might first be done on the gun— 
standing here for water rotated—and then got back in some way 
and put into the shot. 

What tke case demands is a clear statement, devoid of 
algebraical symbols, of the way in which 500 indicated horse-power, 
expended, he has told us, in causing the rotation of a body of water, 
can be taken out of that water again and put into the ship. 

Professor FitzGerald must not assume, as he seems to do, that 
your readers cannot understand a plain statement such as that 
made, without any qualification or drawback whatever, in his first 
paper. ; W. D 

Southampton, August 17th. Eee 


THE VALUES OF y AND 4. 

Sir,—I have been much too unwell lately to write upon this 
subject, though in any case it is scarcely worth while to argue 
further with Mr. Donaldson. All this correspondence came about 
because when Mr. Donaldson found out that, so to speak, twice 
two made four, in some wonderful manner he rushed into print and 
told us about it, and I wanted to know what he was surprised at, 
and | still keep wanting, for Mr. Donaldson has thrown no more 
light upon the matter than he has upon the values of y and J. If 
your correspondent doubts these values let him stop formula 
criticising, which nobody takes any interest in, and set to work to 
make experiments to prove them to differ to any appreciable 
extent from those assigned to them as the result of experiments 
conducted by careful experimenters. Mr. Donaldson is fond of 
giving advice gratuitously; I ask him in turn to accept that which 
I give, and we shall reap two advantages. One being that your 
correspondent will be too busy to publish incorrect formule such 
as the following, ‘ 


ia Pit and U2 = EG 
U; »/ 2: - yp” 
p having nothing whatever to do with the velocity of sound in dry 
air. Your correspondent has also referred me to his proof, as he 
called it, that the height of the homogeneous atmosphere was the 
same for all barometric pressures, which it certainly is not, 
unless the temperature be supposed invariable. Also he has told 
us that J was the number of foot-pounds of energy required to 
raise the temperature of 1 lb. of water through 1 deg. Fah. at and 
near the freezing point instead of at and near 39-1 deg. Fah., its 
temperature of greatest density. Then, again, he makes a blunder 
when taking the velocity of sound as ascertained, not in dry air, 
but in that of the pampas, and reducing the result to that proper 
to the temperature of 32 deg. Fah. The error is not an arith- 
metical one, as Mr. Donaldson would have us believe, because the 
way in which it was done. is -sufficiently. obvious... Hehas simply 
multiplied and divided by the absolute temperatures instead of by 
the square roots thereof, and yet in spite of such mistakes, com- 
bined with loose language, he tells ‘‘Caledon” that he has only 
made one little arithmetical error scarcely worth noticing. 
The other advantage that we shall reap if Mr. Donaldson takes 
my advice will be that he might arrive at results almost coinciding 


with those obtained by Regnault and Joule; but there will be no 
chance of his doing this by taking indicator diagrams from a piston 
wagging backwards and forwards in a pump. Any practical man 
ean see the absurdity of such an idea, but perhaps your correspon- 
dent is not an engineer. I can imagine the delight he would 
experience when working out indicator cards, and trying to arrive 
at a third or fourth decimal for the value of +. 

But on the other hand if Mr. Donaldson should arrive at results 
closely agreeing with those in general acceptance he would then be 
satisfied, and we should have peace; if they did not so agree 

people would merely in my opinion still prefer those of Regnault, 
Joule, and others. 

The most amusing part of the discussion is the manner in which 
your correspondent persists in rooting up experiments, obviously not 
made in dry air, to disprove the fact that can and has been effi- 
ciently calculated by experiments upon the velocity of sound in 
air that was dry, and purposely so made. Of what earthly use, for 
instance, are results obtained in a haphazard fashion in these 
wonderful pampas. Is it not as clear as ee can be, that the 
presence of moisture utterly destroys the value of such, and who for 
one moment would have his faith shaken in the value of yy by them. 
Fancy, too, bringing the sound of a sheep bell just before rain as 
any sort of inference that therefore the velocity of sound in dry air 
cannot be accurately determined. The value of y, namely, 1°408, 
has also been obtained by Dulong, and by experiments made upon 
the velocity of sound in dry oxygen, hydrogen, and carbonic oxide, 
and yet your correspondent actually wishes us to distrust these and 
accept his vaguest of imaginations because he is doing just as 
‘*Caledon” says, namely, trying to prove something or somebody 
wrong. Mr. Donaldson has just referred us to ancther old friend 
in the shape of a formula, though, as I bave told him over and over 


again, two will suffice for everything, viz., Regnault’s, that P Ve 


= 53°15 foot-pounds, and Laplace’s, that y = ae 
9 Po Vo T 
t » ( dese! = 
He tells us that the formula =o I ) y does not in the 
0 Po 


least depend upon the convertibility of heat into work. What can 
he mean by this, and let us see what Rankine says. These are his 
words: ‘‘ If a substance wholly or partially in the state of gas or 
vapour be enclosed in a vessel which does not conduct any appre- 
ciable amount of heat to or from the substance, then the compres- 
sion and the expansion of the substance through variations of the 
volume of the vessel will produce respectively heating and cooling 
according to a law expressed by the condition that the thermo- 
dynamic function is constant.” Here follows the formula which 
Mr. Donaldson invites ‘‘Caledon” and myself to consider. This 
is only another proof, if more were necessary, that it would be 
much better if, instead of attacking the splendid work done by 
Rankine, Mr. Donaldson tried to get a little more of the treatise 
upon heat and the steam engine into his head. 

Your correspondent can show no formule good for anything that 
I do not know about, whetber they be disguised in Donaldson 
clothing or no. He says quite truly that I maintain that y and J 
have nothing to do with one another. J is a mechanical result 
mechanically obtained. What, pray then, have formule tuo do 
with it, and how can y influence its value, which is absolutely 
determined by agitating water and carefully noting the rise of 
temperature due to the expenditure of a measured t of 
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After these component elements are thoroughly mixed and treated 
by the machine, they come out at the finish in a powdered dr 
state, which can be handled without any offensiveness, and which 
will keep for years when placed in sacks and under cover untij 
required. 

send you a sample of this finished manure per Parcels Post for 
your inspection. It can be got to this state about one hour after 
the contents of the Goux tubs are emptied into the main vat, 
This powdered honest manure has been sold at 30s, per ton, and 
the machine at present is capable of turning out 10 tons per hour, 
The furnace to drive the motive power is fed almost entirely from 
the riddled coal and coke from the domestic ash tubs, es | costs 
nothing, as this refuse is given. You will see by the analysis on 
the bottle the finished manure contains about 24 per cent. of 
ammonia, and is in a readily available form. The cost of this 
manure is about 4s. per ton to make, as the raw material is almost 
given to us. You will see if towns possessing the Goux system 
were to adopt this dry process, they would make a substantia] 
profit out of working it. I am sure anyone taking an interest in 
the treatment of towns’ refuse, if they saw this plant and the 
results obtained, would highly approve of the system. All burning 
of refuse—which has proved so objectionable—is here done away 
with ; nothing is destroyed, everything utilised. 

August 19th, Gro, F, PRIESTLEY, 





A CAB FARE RECORDER, 


Sirn,—We beg to submit to your notice a sketch of a small 
instrument which has just been invented, and which we aie 
inclined to think might be beneficially adopted by cab proprietors 
in order to check the fares received by cabmen in their employ. 
From the enclosed sketch you will observe that the apparatus is of 
small dimensions, only occupying a space of 6in, by din. by 2hin., 
and is fixed inside the cab near the top. s 

The essential features of the instrument are the following :— A 
passenger enters a cab and sees ‘‘ Fare 0” on the indicator, and 
unless the driver turns the handle and presents a fare, the passenger 
has the benefit of a free trip; in any case he pays no more than 
the fare indicated. In fact the public are made into detectives 
for the cab proprietor’s interests, 

This object is attained by the employment of suitable mechanism 
which enables the driver, by turning a handle near him, to present 
fares in the following order, namely :—Is., 1s. 6d., 2s., 2s. 6d., 3s., 
3s. 6d., 4s., 4s. 6d., 5s., to the view of the passengers. It will Le 
noticed that al! the fares increase 6d. in degree, and this admits 
of the employment of the sixpenny recorder for the cab proprietors’ 
reference shown on the nts tg 

This fare always stands at zero, when a passenger enters the 
cab, and the cabman is obliged to turn his handle in order to get a 
fare, and whatever fare he presents, it is registered against him by 
the recorder. Besides the exact fare being presented which the 
Pp ger or 5 gers have to pay,a bell is also rung for every 
sixpence indicated. When a passenger leaves the vehicle and 
opens or closes the door, caltehihe enndieadonn is brought into play 
which allows the fare to rush back to zero without affecting the 
indication, and the driver is again compelled to operate the 
handle or he wil] get nothing. 

The indication and the working parts of the machine are 
absolutely trustworthy, and it is impossible for the driver to inter- 
fere with their various functions. The apparatus needs never be 








energy spent upon that water ? 

The most marvellous statement, however, that Mr. Donaldson 
has yet made is that J may be anywhere between 750 and 800 foot- 
pounds in one instance, and quoting Herschel, he even says it may 
be 854 foot-pounds. Now it may interest your readers to know 
that a re-determined value of J was obtained by Joule, and a 
report thereof exists at p. 365 of the ‘‘ Philosophical Transactions ” 
for 1878. His re-determination was to the effect that 772-55 foot- 
pounds was the quantity of work required to raise the temperature 
of one pound of water, weighed in vacuo, from 60 deg. to 61 deg. 
Fah.; but that since publishing that result, in 1881 he compared his 
mercurial thermometer with the perfect air thermometer of Pro- 
fessor Rowland, of Baltimore, and applying the corrections calcu- 
lated for the difference between his thermometer and the perfeet 
air thermometer, it was found that the addition of 2 94 foot-pounds 
to the mean of 772 5 was necessary; thus 775°44 foot-pounds was 
the absolute corrected determination for Manchester. There is no 
shadow of a doubt anywhere as to the ical appli , Which 
were used time after time with the same results. 

Here we have Joule actually raising the temperature of one 
pound of water by the expenditure of 775 foot-pounds of energy, 
and yet Mr. Donaldson says it requires more, Now, as your 
correspondent is so fond of connecting y with J, what becomes of 
his value of 1-354 for y? Instead of its being less than 1°408 it is 
actually nearer 141. All that has been said by Mr. Donaldson 
simply tends to convince me beyond a shadow of doubt that 
7 is also very nearly = 1°41, and that 775°44 foot- pounds is ulso 
very nearly indeed the amount of energy required to raise the 
temperature of one pound of water, weighed in vacuo, through 
ldeg. Fah., the temperature at the time being at and near 
60 deg. Fah. This latter has evidently been adapted as being in 
all respects more convenient. 

St. Neots, August 15th. AnTHony 8S. Bower, 


[All that can be said with advantage has now, we think, been 
said on this subject by our correspondents.—Ep. E. | 








MODERN SHELL FIRE. 


Sir,—In your leader re the above you quote from certain 
papers written in the Mevue d’ Artillerie, by Captain Fabre. In 
this journal about nine years ago Captain Chapel wrote : —‘‘ Before 
the adoption of rifled cannon with oblong projectiles, several 
eminent artillerists conceived the idea that good effects might be 
obtained from a disc-shaped projectile, having a rotation about its 
axis of figure, and fired so as to present its equatorial surface to 
the air. Experiments were indeed made in France not very long 
ago with a portable arm and discvid projectiles. The chief 
advantages hoped for were attenuated air-resistance, great stability 
of the axis of rotation, and consequent accuracy, penetrating 
power, &c.” As these advantages were largely had with oblong 
projectiles, the matter dropped. In the Revue d’ Artillerie, how- 
ever, Captain Chapel has lately called attention to a new property 
of these discoid projectiles, and thinks it might, in some cases, 
prove valuable. 

This is atendency in the descending path to return, and to 
strike the ground at an angle above 90 deg. In this way artillery 
placed oppo:ite a line of defence would be able to strike the 
defenders from behind, and ordinary methods of defence would 
require modification. CHRISTOPHER J, LITTLE, 

South Hackney, N.E., August 17th. 





THE UTILISATION OF TOWN REFUSE. 


Sir,—In one of your recent issues you gave a report of a r 
read by Mr. Rider Cook on sewage Seon. At the latter of a 
that report you mentioned the advantage which would accrue to 
the c_mmunity if, instead of allowing all the valuable manurial 
properties to be washed away in an immense body of water, they 
could be retained by some dry treatment and process, and utilised 
for manuring the land. You are not aware that a special plant is 
being erected by a number of gentlemen at the Govx depdt, 
Halifax, for automatically treating and utilising towns’ refuse of 
every description, and converting the same in a very expeditious 
manner into a dry and valuable manure, which, after bein, 
thoroughly tested this last spring, has been proved a cleanly ms 
valuable product. The machinery deals with the excreta from the 
Goux tubs, and also the contents of domestic ash tubs, which latter 





is at present thrown upon ‘‘tips,” or waste mounds of rubbish. 





d, and can be permanently sealed up like an ordinary pas- 
meter. In case a driver pels a p ger to pay more than 
the fare indicated, the money would be returned on the passenger 
reporting the matter within two days from the occurrence. The 
cabman is thus left at the mercy of the cab proprietors and the 
passengers, and since it is not to his interest to overcharge, it is 
presumed that there will be no friction between him and the 
passengers. THOMAS RICHMOND AND Co. 

79, St. James’-street, Burnley. 
August 17th. 





IMPROVEMENTS IN LATHES, 


Sir,—I have often thought it strange that there should be no 
improvements in the lathe, and that it should remain the same as 
when I first knew it about twenty-five years ago. The general 
tool-buying public are not as a rule good judges of lathes, in fact 
some of them are no judges at all. The lathe makers offer them 
no assistance, and give them no real reason why they should buy 
the productions of one firm more than another. Catalogues are 
very stereotyped affairs, and no one pays very much attention to 
them. With the exception of some very large lathes built by Mr. 
Hulse and one or two other firms, I never yet saw it claimed for a 
lathe that it would produce more work than any other. I do not 
think it would be an impossibility to obtain an improved price for 
lathes, provided you could prove that they would produce more 
work than the existing ones, especially as the extra price need not 
be so high as to alarm buyers. 

I should be glad to give my ideas and hear those of others as to 
direction improvements in this matter are most likely to take. 

16, Carmalt-gardens, Putney, 8.W., OweN LINLEY. 

August 10th. 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS. 


Sir,—I am very reluctant to ask you for the privilege of 
occupying with personal matters any portion of your valuable 
space, but the pressure of circumstances impels me in that 
direction, and hence this communication, My name, in time 
past, has been well-known to your readers in connection with the 
London Association of Foremen Engineers and Dravghtsmen, and 
for very many years I certainly exerted myself zealously on behalf 
of that society. It wasa very small affair indeed when, in 1857, 
I joined it, although founded in 1852. In point of fact it consisted 
of twenty-two members only, and generally its monthly meetings 
were attended by some six or eight of these. ey assembled in 
the parlour of the White Hart Tavern in the Borough, and pewter- 
pots and ‘‘churchwarden” pipes were the regular accessories 
of the social gatherings—for such they were and nothing more. 
After my election and study of its rules, the idea struck 
me forcibly that the institution might be raised from its 
ignoble insignificance if proper leverage were used in effecting 
this operation. This impression on my mind became deeper 
and more vivid when, in 185%, I was chosen president of 
this jiation Tb forth, all the time I could spare, 
whether by day or by night, was devoted to the realisation 
of the object I had in view, and my exertions extended 
over a — of twenty-two consecutive years. The scientific 
press of London, and — THE ENGINEER, aided me in 
every possible way; and, thanks to that support and the coun- 
tenance of the late Mr. John Penn, his son, and other eminent 
employers of engineering labour, the society took its place—and 
a distinguished one—among the recognised institutions of this 
country. Thus it stands at present; but, unfortunately, I cannot 
say that it is now treating me, who worked so hard for it, with 
—e like the consideration I think I deserve, or even with 
ordinary gratefulness for services rendered. 

The members are well aware that among other agencies 
designed by me for the advantage of this association I esta- 
blished, and, for more than a dozen years edited a journal 
known as The Foreman Engineer, This failed eventually, and left 
me saddled with a debt from which I have never got free, in fact 
it has impoverished me, and made my life—in one sense, at least, 
a burden to me up to this very hour. a when my health had 
begun to give ie am in my 72nd year—I applied to the associa- 
tion for the smal! superannuation allowance arising from the fund 





—which I may say truly owes its existence to myself, or to my 
exertions, and which allowance would be about £12 per annum— 
and, Sir, it was, ‘ies readers and yourself will scarcely believe it, 

. If this be not an apt illustration of the darl est 


but it was ref 








Ava. 21, 1891. 
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a f ingratitude 
rere Peli : JOSEPH NEWTON. 
20, Norwood-road, Herne-hill, 8.E., August 18th, 


ROYAL NATIONAL LIFEBOAT INSTITUTION, 


I fail to understand the meaning of that  6ft., the conical winding drum increasing from 17ft. to 21ft., ten 


coils on the spiral. The gross load is 8 tons 12 cwt., and the time 
occupied in drawing 30 seconds, and in changing 25 seconds. The 
pumping engine has two cylinders 24in. diameter, stroke 4ft., 
geared 3 to 1; while the crab engine has two 14in. cylinders, with 
a stroke of 2ft., and it works the crab by means of a screw and 


sin,—The committee of this institution are very grateful to you ; worm-wheel. The Guibal fan used for ventilating the whole of the 


for the earnest appeal on behalf of the institution which you so | mine was carefully inspected. 


kindly made in your issue of the 14th inst. There never was a time 


in its history when help was more needed, A very mistaken idea | 


has been afloat for several years that the annual subscriptions, 
donations, and dividends are quite sufficient for the purposes of the 
society. How such an idea originated we are at a loss to conceive, 
but the fallacy of it is proved by the large deficit shown in our 
financial statement for lust year, to which you draw such special 
attention. It is abundantly clear that unless the public show a 
fuller appreciation of the efforts of the committee by promptly 
contributing more liberally to the institution's support the scope 
and efficiency of our great life-saving service, of which the nation 
has always been so proud, must be curtailed. 
W. R. Smirn, Assistant Secretary. 
14, John-street, Adelphi, Londer, W.C., August 17th. 





A CURIOUS DIAGRAM, 
Sir,—I shall feel obliged if you will kindly insert the enclosed in 
an early issue. The diagram is taken from a Tangyes pump con- 





Single Stroke of Pump 


verted to my compound system, and is I think a puzzle. 
whole diagram represents work done by the 7in. piston, the shaded 


The 


by the 94in. 


: JOHN RUSLIN, 
Quetta, July 26th. 


Dist. Loco, Supt., N.W. Railway. 





THE ACTION OF WIND ON SAILS. 

Sir,—From my window I see daily numbers of cutter yachts of 
all sizes sail past more or less close hauled. 

So far as I can learn a cutter will sail fast within about five 
points of the wind. As there are thirty-two points to the compass, 
this means that if the boat’s head be supposed to point to twelve 
o'clock on a gigantic dial, she being at the centre, she would 
advance rapidly if the wind did not blow from a point more ahead 
than about ten o'clock or two o'clock, 

Now, [| have amused myself by setting out a parallelogram of 
forces under these conditions. Taking the boom as one line, I can 
only just manage to get a propulsive force, or, in nautical 
language, ‘‘make the sail draw.” But taking the gaff as my 
location for effort, [ cannot by any method of graphics make the 
sail fill. The gaff stands at a very different angle with the keel 

-from that taken by the boom, a well-cut sail assuming a very 
beautiful curve as viewed from astern. 

It seems to me that there is some peculiarity in the action of the 
wind, some lateral expansive action of the current which fills the 
sail, and I dare to think that the matter is of enough importance 
to deserve some discussion in the correspondence pages of THE 
ENGINEER, Yor 

Danoon, August 18th. 


ARRESTED TIDES. 

Sir, —Can any reader kindly inform me if, say a dam was con- 
structed across the Thames at London Bridge and, we will suppose, 
the river above the dam to be dried up, to what height would the 
tide rise? Would it overflow its banks, or only rise to the high-tide 
level? 

Walham Green, August 14th. 


Je 





FORCE AND MOTION, 

Sir,—A serious misprint occurs in my last letter. As it runs I 
am made to say, “ what I have said is that it is a standing puzzle. 
Now it can be true,” &c. This should read, ‘‘ what I have said is 
that it is a standing puzzle how it can be true,” &c. 

Hunter’s Quay, August 18th. A CRAMMER. 











THE JUNIOR ENGINEERING SOCIETY. 


EXCURSION TO THE NORTH-EAST OF ENGLAND. 
THIs week the members of this young and vigorous Society are 
paying a visit to the engineering, shipyards, and ironworks of 
the Cleveland and South and East Durbam district, and a con- 
siderable number of the members of the Society are taking part, 
among whom are Mr. Sidney H. Wells, Wh Sc., the past chair- 
man; Mr. Waldron, the librarian; and Mr. Walter T. Dunn, the 
secretary. The Society has its offices in London, and Professor 
Silvanus P. Thompson, D.Sc., F.R.S., is this year’s president 
while among the past-presidents have been Professor A. B. W 
Kennedy, F.R.S., Professor John Perry, D.Sc , F.R.S., and Pro- 
fessor W. Cawthorne Unwin, F.R.S. 

The visitors left London on Saturday afternoon last, and, after 
staying at Scarborough over the Sunday, travelled by the new 
coast line to Bretten, in the Cleveland district, where they went 
through Messrs. Bell Brothers’ Lumpsey ironstone mine, which is 
well worthy of a visit, as it is the newest mine in the Cleveland 
district, and the most modern machinery employed in ironstone- 
getting has there been adopted, so that it may be looked upon as 
a model mine. There hydraulic drilling machines, the petroleum 
engine, and steel supports for the main roads have been introduced, 
and with great advantage. The company were shown through the 
workings by Mr, Addison L. Steavenson, of Holywell Hall, Durbam, 
the chief mining engineer for Messrs. Bell Brothers; and Mr. D. W 
Dixon, the resident manager of the mines, Mr. Steavenson, it may 
be remarked, is now the oldest mining engineer connected with 
the Cleve’and district, he having commenced his career at the 
Eston Mines so long ago as 1852, shortly after the main seam of 
Cleveland ironstone was discovered, and led to the establish- 
ment of the Cleveland iron trade. Mr. Steavenson has for 
many years had the chief direction of Messrs. Bell Brothers’ 
numerous mines, collieries, and limestone quarries, Sinking 
operations at the Lumpsey mines were commenced on April 
26th, 1880, and the main seam of Cleveland ironstone, which 
is here ft. thick, and contains 30 per cent. of metallic 
iron, was reached on November 8rd, 1881. The dip of the seam 
here is 14in. per yard, so that while at Messrs. Bell Brothers’ 
Hunteliffe Mines, two miles away, the seam is 350ft. above sea- 
level, it is at Lumpsey some 230ft. below it, and the pit is ninety- 
fcur fathoms deep. At present over 250 bands are employed, and 
the mine produces 1(00 tons per day of eight hours, In the course 
of the sinking much trouble was encountered by reason of striking 
copious feeders of water, 1700 gallons per minute having to be 
contended with, and about sixty fathoms of tubbing had to be put 
in. Since the pit commenced operations, this water bas been made 
useful, as it has been en ployed to drive the hydraulic drilling 
machines. During the sinking, dynamite, on account of its efficiency 
under water was almost entirely used. The winding engine, which is 
avery fine machine, was closely inspected. It is by Messrs, Fowler 
and Co., and consists of a pair of 42in, cylinders, with a stroke of 





It is 12ft. diameter and 10ft. wide, 
and runs at about seventy revolutions, producing 80,000 cubic feet 
of air per minute, but is capable of doing much more. Ihe haulage 
in the pit is carried out on the endless rope system at a slow speed. 
Mr, Steavenson is a great advocate for substituting steel for timber 
in the workings of a mine, and at Lumpsey all the supports for 
the maintenance of the main roads are now of steel girders—50 lb. 
i yard—instead of wood as previously, when Messrs. Bell 

rothers’ annual timber bill was £10,000. The advantages of the 
use of steel supports over timber are, the roadway obstruction is 
considerably reduced ; first cost is, of course, much greater, but 
the permanence of steel, as compared with the average life of 
timber of eighteen months, renders the employment of steel much 
more economical. It has been found that in 12ft. headways and 
broad ends 14ft. wide, taking six of each kind in the calculation, 
that including the packing material and all labour, the average 
cost of steel is £5 4s. Id., against timber £3 16s. 6d., or 
an increase of 36 per cent. as the cost of permanency 
and greater efficiency of steel. The stone is gll worked 
by mechanical drilling, mainly by hydraulic drills invented 
by Mr. Steavenson himself, Mr, Hugh Bell, and Mr. Clough, 
which have been working for some years very successfully, 
both at this mine and elsewhere. The drill is mounted on a 
wrought iron bogey, and has four different adjustments, all 
worked by one attendant. It is driven by a Gilkes turbine, and 
can drill seventy holes, 1fin. diameter and 4ft. 8in. deep, per shift 
of eight hours, which is equal to about 8in. per minute. About 
150 tons of stone per shift per machine can be brought down per 
day of eight hours. The water consumption is sixty gallons per 
minute, and the water is derived from that behind the tubbing 
which gave so much trouble at first. A range of 6in. pipes 
is connected with the tubbing at a depth of fifty fathoms from 
the surface, and carried to the bottom of the upcast shaft, 
and from there to the working face. At the bottom of 
the shaft there is a pressure of 2151b. per square inch. 
Mr. Steavenson believes the use of hydraulic power is more 
economical than compressed air. Another kind of drill isemployed 
at. these mines, one driven by a Priestman petroleum engine. We 
believe this is the only pit in the district that has so far adopted 
them; but so successful and economical have they proved, that 
Messrs, Bell Brothers have ordered several more. This machine 
bores seventy holes 1 in. diameter and 4ft. 6in. deep in seven and 
a-half hours, getting 150 tons of stone. The Priestman petroleum 
engine—Priestman, Hume, and E‘éves’ patents—is in principle 
somewhat analogous to the gas engine, and its great merit is that 
it is perfectly self contained, being dependent on nothing cutside 
itself. It can be moved from heading to heading with great 
facility. 

In the afternoon the members paid a visit to Messrs. Bell 
Brothers’ Clarence Ironworks, near Middlesbrough. These consist 
of twelve blast furnaces, of which eleven are at work, and are 
supplied with material entirely from the mines, colleries and lime- 
stone quarries belonging to the firm. The works were established 
in 1853, and were the second to be erected after the discovery of 
the main seam of Cleveland ironstone. The furnaces are 80ft. high, 
and vary in bosh from 174ft. to 25ft. diameter, and excepting the 
smaller ones, are each capable of producing about 500 tons of iron 
weekly with the existing blowing and other apparatus, This, how- 
ever, is being reconstructed, more powerful engines being in course 
of erection. The firm have added hot blast stoves on the re- 
generative principle instead of the old cast iron pipe stoves, 
which are now disappearing at nearly all the furnaces in the 
district. When these additions and alterations, which are 
being carried out without interfering with the working of the 
furnaces, are completed it is expected that each furnace will 

roduce upwards of 600 tons of pig iron per week. The blast is 
feated by means of the waste gas from the furnaces, and all the 
boilers for producing steam for the blowing engines are fired from 
the same source, the heat on leaving the boilers being utilised for 
evaporating the brine at the salt works of the Salt Union Company. 
The visitors were conducted to the tops of the furnaces, and the 
method of charging, &c., was fully explained, after which a furnace 
was tapped, and the process of casting the pigs was shown. The 
process of salt making at the Salt Union Company’s works was also 
explained. Messrs, Bell Brothers also have a steel manufactory, 
containing two experimental Siemens-Martin furnaces, but these 
are not at present at work, pending certain alterations. 

On Tuesday morning the members visited the Cleveland ship- 
yards belonging to Sir Raylton Dixon and Co. Shipyard No. 1 
was established in 1863, and now covers an area of about ten acres. 
The firm last year lannched twenty steamers of a total gross 
register of 43,665 tons and 21,490 indicated horse-power, thus being 
the highest on the list of shipbuilders on the Tees. the third on the 
North-East coast, and the fourth in the United Kingdom. There 
are seven building berths at No. 1 yard with a river frontage of 
540ft., a hydraulic slipway 400ft. long, and a graving dock 520ft. 
long. Powerful bending, punching, shearing, slotting, drilling, 
and plate-planing machines are employed, and the, rivetting 
is done by hydraulic rivetters. The visitors were first shown 
over the steel screw steamer Dictator in Middlesbrough 
Dock. She has just been completed by the firm, and was 
making ready for her first voyage to Calcutta, vi4 Liverpool, 
with a cargo of salt, pig iron, and angle iron. The vessel is 365ft. 
long, 45ft. broad, and 31ft. depth moulded, with a displacement of 
8626 tons, and a deadweight carrying capacity of 5750 tons, and is 
fitted with triple-expansion engines of 2400 indicated horse-power, 
capable of driving the vessel, when fully loaded, at a speed of 
eleven knots per hour. The engines are by Messrs. Monier, 
Richardson, and Sons, of Hartlepool, and have cylinders 24in., 
40in., and 6lin. diameter, by 5lin. stroke. The engines were 
thoroughly examined by the visitors. Six other vessels were in 
course of construction in No. 1 yard, among them being the screw 
steamer Aden, a three - decked steel screw steamer for the 
Peninsular and Oriental Steamship Company. She is nearly 
ready for launching, and has a displacement of 8521 tons, and 
a deadweight capacity of 5550 tons. She is 366ft. long, 46ft. 
broad, and 304ft. deep. Mr. Weignman Dixon, one of the partners 
in the firm, took the visitors through this vessel, and explained 
the points of interest in the structure, from the double 
bottom to the stern frame, which has been supplied by the 
Darlington Forge Company, and is unique in that it is in two parts 
scarfed together, so that in case of injury to the stern post it cou'd 
be removed and replaced with little interference with the plating. 
Mr. Dixon also explained the rather intricate operation of frame 
turning, by which the steel frames are bent to the exact shape and 
angle required by the lines of the vessel, the work being done almost 
entirely ‘‘ by the eye,” by the frame-turners. The s.s. Dahomey. 
a three-decked steel screw steamer of 6226 tons displacement, and 
4316 tons deadweight capacity, for Messrs. Elder, Dempster, and 
Co., of —“— was inspected, also a steamer of 9000 tons dis- 
placement. The advantages of hydraulic punching and rivetting 
were dwelt upon by Mr. Dixon, and Mr, Boolds, the manager, who 
also showed a party of the visitors through the yard. The 
members then preceeded to No, 2 yard, which covers about eight 
acres, and has tive building berths, one of which is 500ft. long. 
Here are being built ten steam trawlers, each 96ft. long, by 20}ft. 
broad, and 114ft. deep, and 260 tons displacement. The engines 
are to be — by the North-Eastern Marine Engineering 
Company. hen these yards are in full operation they «employ 
about hands, 

In the afternoon the members visited the chemical works of 
Messrs. Bell Brothers, at Port Clarence, 

Wednesday’s excursion was devoted to East and West Hartle- 





1, The party was met by Mr. G. B. Williams, of the Central 
arine Engine Works, and first proceeded to inspect the new 
breakwater at East Hartlepool. This is 500 yards long, has cost 
the Port and Harbour Commissioners £50,000, and has been in 
progress over thirty years. It has considerably improved the 
navigation of the port. [he Heugh Lighthouse was visited, also 
the new headland protection wall, three-quarters of a mile long, 
built by the Corporation at a cost of £25,000 to protect the town 
moor from the ravages of the sea. The dock gates and the 
500-ton swing bridges of the north tidal basin, all worked by 
hydranlic gear, were inspected, after which a visit was paid to 
the Central Marine Engine Works of Messrs, William Gray and 
Co., Mr. Thomas Mudd, C.E., by whom and under whose direc- 
tions the works were planned and built in 1883 and 1884 acting 
as guide. These are about the most complete works of their kind 
in the country, and so expeditiously can the work be turned out, 
that a set of triple-expansion engines of 1000-horse power, with 
boilers, shafting, and propeller complete, has been fitted on board 
a vessel, and she has steamed back to the shipyard on the fifth day 
after the arrival of the ship at the sheers. The works, covering 
nearly eight acres, stand along the face of a quay 70ft. long, on 
which is a set of 80-ton hydraulic sheers 110ft. high. There is a 
dry dock 600ft. long. Unequipped vessels from any of the four 
shipyards at the port can go to the engine works without — 
to go vut of the dock system into the open sea. The iron an 
brass foundries, engine shops, &c., were successively examined, 
The Central Shipbuilding Yard of Messrs. William Gray and 
Company, prions 5 early in 1888, and covering an area of five acres, 
was next visited. Here are three building berths, each 500ft. long. 
Messrs. Gray and Company’s shipbuilding yard at Jackson Dock 
was then inspected. Six building berths are provided, three 
launching to the Jackson Dock, and three to the Swainson Dock, 
where vessels of 380ft. length can be built. 

In the afternoon the members visited the Expanded Metal 
Fencing, &c., Works of the British Metal Expansion Company, 
whose productions are used for fencing, guards, and lathing. 
Expanded metal has been used in the construction of the full-sized 
model of the Eddystone Lighthouse at the Royal Naval Exhibition. 
The West Hartlepool Steel and Iron Company’s Rolling Mills, 
where iron and steel plates are made, were visited. These cover 
ten acres, and iron and Siemens-Martin steel plates for ship, 
bridge, and boiler-making purposes are manufactured to the extent 
of 1500 tons per week, 1 men being employed when the works 
are in full operation. The puddling forge consists of forty 
furnaces, with a 24in. train and three hammers. The party then 

roceeded to the Seaton Carew Ironworks, where there are three 
Blast furnaces equipped with twelve hot-blast rezenerative stoves. 

Thursday was devoted to a visit to Sunderland, where the River 
Wear Commissioners’ work was inspected ; also the shipbuilding 
and marine engineering works of Messrs. Wm. Doxford and Sons, 
of Pallion. To-day (Friday) the North-Eastern Railway Company’s 
North-road Locomotive Works, Darlington, the Darlington Forge 
Works, Darlington, the Thornaby Ironworks, South Stockton, and 
the Tees Conservancy Commissioners’ improvements in the river 
Tees are to be visited, and on Saturday the members proceed to 
Durham. 








WHITWORTH SCHOLARSHIPS AND EXHIBI- 
TIONS. 

THE following is a list of candidates successful in the competition 
for the Whitworth scholarsbips and exhibitions, 1891, at the 
Department of Science and Art of the Committee of Council on 
Education, London, 8.W.:— 


Value of Scholar. 
ships and Exhi | 
bitions awarded. | 











Name. & Occupation. Address. 
< 
1. Scholarships | 
(tenable for 3 years) 
W. Weeks 24) Electrical engineer London ) £195 
W G. Rennie 25| Engineering student Edinburgh 4 Secon 
T G. Jones .. 20| Engineer Manchester J pm 
W. H. Pretty 25| Mechanical engineer Cardiff 
2. Exhibition(tea-| | 
able for 1 yar) | | £ 
J.J. King-Salter..|25) Student Greenwich 50 
L. Martineau .|25| Engineer London 50 
H.R. Cullen’ ..|17| Engineer apprentice Manchester 50 
F. Hossack .. ..|24) Mechanical engineer Manchester 50 
W. A. Lelean . |25| Engineer'g draughtsman; New Swirdon 5 
W. F. Nixon 21| Engineer Loughborough § 
J. Chambers ../22| Draughtsman Motherwell, N.B.| 50 
J. W. Kershaw ..|-0) Student Oldham 50 
C. H. Gadsby 24| Engineer's draughtsman Loughborough 50 
F.C.Lea . 19| Apprentice millwright | Crewe 50 
G. T. White .. 21| Mechanic London 50 
J. H. Gibson 22; Marine engineer Liverpool 50 
H. Fowler 20| Engineer apprentice Horwich, Lancas | 50 
A. E. Malpas 20| Engine fitter apprentice Portsmouth 50 
é: Mem. ss 23| Student Manchester 50 
WE Lily .. ../24| Engineer Brockley, 8 E. 50 
C Jefeoat jun. ../25) Turner Wednesfield, near 
Wolverhampton; 50 
P.V. Vernon’ ../2 | Fitter Manchester 5e 
G.E Armstrong. 21) Engineer student Oldham | 50 
M. DeVille .. 19 Draughtsman London 50 
R H. ¢ abeva 23| Mar. eng draughtsman Paisley, N.B. | 50 
F. l odridge.. ../22| Engine fitter Devonport 50 
A. J. Ward .|24| Mechanical engineer London | 50 
W. E. Tubbs .. 2 | Coachmaker Wolverton | 50 
A. Norwell ..|25; Mechanical engineer Glasgow | 50 
R. Baxcndale  ../25| Draughtsman Crewe | 50 
W. Amor .. . |25/ Fitter Charlton, Kent 50 
T. Bouts .. ../25| Engineer London 50 
A. Meyer .. ../22) Draughtsman Liverpool 50 
J. W. Auderson ..|.3! Draughtsman 50 


Liverpool 


Rat.way Companies As STEAMSHIP OWNERS.—The Steam 
Vessels Bill of the Glasgow and South-Western Railways, which 
has received the Royal Assent, gives, for the first time, to a 
Scotch Railway Company the right to build and maintain passenger 
steamers. The other two companies competing for the Firth of 
Clyde traffic have previously fought strenuously for the same 
privilege, but without success ; and have overcome the legislative 
difficulties placed in their way by floating limited liability steam- 
boat companies to work in connection with the respective railway 
systems. A similar course was open to the South-Western Com- 
pany, but the advantage which companies owning steamers under 
Parliamentary sanction possess in the arrangement of through 
rates, in being able to charge these at a lower sum than the amount 
of the combined local rates, without risk of interference from the 
Railway Commissioners, induced the directors to face the trouble 
and outlay of a contest. This advantage is secured to the South- 
Western Company by a clause in their Bill, which provides that, 
under certain conditions, the through rates may be less than the 
local charges. Otherwise the Bill gives the company no important 
advantage over its rivals, Apart from some trouble with the 
Caledonian Railway Company, concerning mileage rates over a 

ortion of the line between Glasgow and Ardrossan, owned con- 
jointly by that company and the South-Western, the principal 
opposition to the Bill arose from private steamboat owners running 
vessels from Glasgow to various places of call on the Firth. The 
service thus provided has been maintained for half a century in a 
truly admirable manner, and it is due to this river competition 
that the two railways from Glasgow to Greenock on the south side 
of the Clyde, and that to Helensburgh on the north bank, carry 
third-class passengers by all trains for considerably less than a 
halfpenny per mile. 
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FOREIGN AGENTS FOR THE SALEOF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—InternationaL News Company, 83 and 85, 
Duane-street. 








PUBLISHER'S NOTICE. 


*,* With this week's number is issued a Two-page Supplement of an 
engraving + hy Compound Engines, 8.8. Minko. Hvery copy as 
issued by the Publisher includes a copy of the Supplemeni, and 
subscribers are requested to notify the fact should they not receive it, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 

*,* All letters intended for insertion in THe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*." We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and Learing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 





V.—The proposition contained in your quotation from Culveriwell’s Mechanics 
has long since been fully discussed in the correspondence columns of THE 
Enorneer. /t represents a very common elision of a difficulty, as com- 


monly rejected as wholly unsound. 





EMIGRATION FIELDS FOR ENGINEERS. 
(To the Editor of The Engineer.) 

Sir,-Can any of your readers say what is the best place for a young 
engineer to seek employment? Is the southern division of Australia 
good? A. H. 0. 

Cork, August 18th. 





HOT WATER BOILERS. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers inform me which is the best kind of 
boiler to heat about 400ft.-of 4}in. hot water piping? The one in use at 
present is a saddle boiler, and we never get sufficient heat. Are there 
any boilers made to use gas or liquid fuel for this purpose? . G. 

Ilkeston, August 15th. 


THE CORROSION OF WATER GAUGES. 
(To the Editor of The Engineer.) 

Sir,—Will any reader tell me how to prevent glass gauyes corroding and 
breaking? I am using gauges by an eminent firm, at 180 Ib. pressure. I 
cannot get them to stand. Some will not last more than a few hours, 
others will last a week. They corrode outside in the glands, and inside 
in the steam space. They do not lose their transparency, but get rough 
and then burst. I am told there is a hard green German glass which 
will stand any pressure. Is this true? ViTREX. 

London, August 18th. 
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DEATH. 


On the 14th inst , at 45, Fermoy-road, Westbourne Park, Sarau, widow 
of Henry Kirtiey, Locomotive Superintendent, G.W.R., Paddington, 


aged 66 years. 
On the 15th inst., at 6, Beaconsfield-place, Aberdeen, Joun WILLET, 
M. Inst C.E , aged 76. 
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COMPOUND MARINE ENGINES, 


THE machinery of Messrs. Leyland and Co.’s steamship 
Minho, which we illustrate this week, constitutes a 
remarkable departure from modern practice. Mr. Evans, 
superintending engineer to Messrs. Leyland and Co., has, 
it will be seen, reverted to the use of two cylinders. The 
engines of the Minho instead of being of the triple-expan- 
sion, are of the compound type. At the first glance, 
engineers and shipowners alike may be disposed to regard 
this departure from normal methods of construction as a 
distinct mistake; but further examination will throw 
doubt on the soundness ofthis conclusion. The cylinders 
are not proportioned as in ordinary compound engines. 
On the contrary, we have here the high and low-pressure 
cylinders of a triple-expansion engine, the intermediate 
cylinder being suppressed. The cylinders are 16in. and 
43in.in diameter. The piston areas being respectively 
201 square inchés and 1452 square inches. Had a third 
cylinder been used, its piston area would have been about 
706in. in area, corresponding to a diameter of about 30in. 
The volume of the small cylinder is to that of the large 
as one is to 7:22. The usual pressure for compound 
marine engines is about 90]b., but the boiler of the Minho 
carries 150]lb. The total range of expansion in any 
engine is measured by the volume of steam admitted per 
stroke into the high-pressure cylinder, and the volume 
which it occupies at the instant the exhaust port on the 
low-pressure cylinder opens. Assuming that the cut-off 
takes place a little before half stroke in the high-pressure 
cylinder of the Minho, the total range of expansion 
would be about 14 to one, and it appears to be very doubt- 
ful that any economy could be gained by pushing the 
ratio of expansion of 150]b. steam further. The presence 
or absence of an intermediate cylinder can in no way 
affect the amount of expansion except in so far as it may 
influence the amount of condensation and re-evaporation. 
We have next to consider whether under the conditions, 
a triple-expansion engine would have been better or worse 
than the engine which we illustrate. 

We may deal with this question from two points 
of view, that of commerce, and that of science. Taking 
the practical aspect of the problem first, we know 
that the shipowner has but one standard of efficiency, 
viz., the earning-power of aship. Thereis a certain fixed 
rate of speed at which experience tells him his ships will 
earn more than they will at any velocity higher or lower. 
This will vary with the conditions of trade and the 
length of the voyage. To shorten the duration 
of a voyage effects economy in one direction. The 
augmented cost of propulsion diminishes it in another 
direction. Let us for the sake of argument assume that 
about ten knots is the most generally useful speed for a 
cargo steamer, then that machinery will be the best 
which moves a ton of cargo at that speed at the smallest 
cost. In estimating the cost fuel constitutes but one 
item. The first cost of the machinery, and the outlay 
on its upkeep, are other and very important items. 
Again, the cargo space left available after the engines, 
boilers, and coal are provided for is of maximum im- 
portance when measurement or other light goods are 
carried. Applying these considerations to the case of 
the Minho, we see that her machinery costs less than 
would a triple-expansion engine. The cost of repairs 
is smaller, the cost of oil, packing, brasses, and engine- 
room stores of all kinds is less, and, the engine-room 
being shorter, the cargo space is augmented. It fol- 
lows that even if the compound engine burned a little 
more coal per indicated horse-power than would suffice 
for a triple-expansion engine, there is an important 
saving in other respects to be set against the larger coal 
bill. Messrs. Leyland and Co. understand their business 
perfectly, and we may take it for granted that they would 
not have ordered nine sets of compound engines in five 
years unless they had satisfied themselves that the results 
obtained were in all respects satisfactory. Thus far the 
practical side of the question. 

Turning now to the scientific side of the question, 
which concerns itself solely with the cost in fuel 
of an indicated horse-power, and disregards all con- 
sideration of what becomes of that power, the cost of 
the machinery, &c., we may ask, Is it certain that a 
triple-expansion engine would be more economical than 
a compound engine? There is good reason to doubt 
that anything whatever would be gained by the use of a 
third cylinder. For some years after the triple-expansion 
engine came into use it was generally held that its 
superior economy was due to diminished condensation in 
the cylinders, the diminution being the result of the 
limitation of range of temperature in the cylinders. In 
other words, what came to be known as the “ heat trap 
theory” was accepted as competent to explain every- 
thing. From the first we have refused to accept this 
theory as sound, and it is very seldom heard of now. 
Professor Kennedy’s experiments with the Meteor and 
other steamships may be said to have given it its death- 





blow, because these experiments showed that the cylinder 
condensation is practically unaffected by the number of 
cylinders, and is probably greater in the triple- 
expansion than in any other form of engine. The 
main, although not the sole cause of economy in the 
triple-expansion as compared with the compound marine 
engine, lies in the greater range of expansion rendered 
possible by the heavy pressure carried. It may be shown, 
indeed, that a direct relation exists between the pressure 
and the consumption of fuel, largely irrespective of the 
type of engine employed. 

If, now, the saving in fuel is due mainly to the 
augmented pressure and range of expansion, it follows 
that a compound engine working under the same 
conditions of pressure and expansion as a triple engine, 
ought to be yet more economical, because the total 
weight of metal to be heated and cooled at each stroke is 
reduced by the suppression of one cylinder. The ratio 
of the net to the indicated horse-power ought also to be 
increased by the elimination of the frictional resistance 
of one engine. We have, then, only to consider finally 
whether it is possible to make an engine which can 
endure without injury the considerably augmented 
pressure thrown on the low-pressure piston. The answer 
to this is conclusive. Messrs. Leyland’s experience during 
the last four years proves that there is no trouble of any 
kind incurred from this cause. The result is just what 
might have been anticipated from information acquired 
from tandem engines. In Woolf engines, again, where 
there is no intermediate receiver, the steam is exhausted 
at a very considerable pressure from the small cylinder 
almost without reduction into the low-pressure cylinder, 
but no trouble is experienced from this heavy initial 
stress. It is simply a matter of proportion of parts. 

A review of all the conditions and circumstances then 
leads us to look with much favour on Mr. Evan’s method of 
construction. We do not believe that it is suitable for 
large powers, because it is not expedient to put too much 
work on a single pair of cranks, but we do not see any 
other objection. The saving in space, weight, first cost, 
and up-keep cannot, we think, fail to be very considerable, 
sufficient for cargo steamers at all events to outweigh 
any small extra consumption of fuel, even if that is found 
necessary, which for the reasons stated we much doubt. 


ELECTRICAL HORSE-POWER. 


‘Tue horse-power of a dynamo is expressed by what 
used be known as volt-ampéres, divided by the constant 
746, that is to say, the energy represented by a volt 
multiplied by an ampére is one 746th of a horse-power. 
This constant is got from the fact that experiments on 
the decomposition of water, &c., have proved that the 
horse-power expended in sending a current through any 
resistance is ~}, part of the current in ampéres multiplied 
by the electromotive force in volts impelling that current. 
To find the horse-power of a dynamo it is only necessary 
to multiply the number of ampéres by the volts and 
divide by 746. Thus a given dynamo produces, say, 2C0 
200 x 350 

746 

= 93°8 horse-power. It matters not at all what ratio 
exists between the volts and the ampéres. We may 
augment one and increase the cther as we please. Thus, 
for example, we might have a single ampere and 70,000 
volts, or 70,000 ampéres and one volt. The expenditwe 
of energy would still be the same, viz., 93°8 horse-power. 
When an engineer sells an engine to drive a dynamo, he 
can always ascertain the power exerted by his engine by 
means of the indicator. The electrician can always 
supply the figures relating to quantity and pressure, 
namely, the number of volts and ampéres, and thus all 
the data needed are available for calculating the combined 
efficiency of the engine and dynamo, and the respective 
efficiency of each, provided that a trustworthy friction 
diagram of the engine can be had. The facts are so well 
known that we should not give them here were it not that 
it is desirable to state them in order that what follows 
may be readily understood by engineers who have only a 
general knowledge of electrical laws and phenomene. 

The rules we have given for calculating electrical horse- 
power are only applicable to continuous current machines. 
That is to say, dynamos which discharge practically con- 
tinuous currents of electricity in one direction. In the 
alternating dynamo the currents flow alternately in 
opposite directions; the number of alternations being 
exceedingly rapid, as much, for example, as 1000 in a 
second. It was at first believed that it would be possible 
to calculate horse-power; in the case of alternating 
machines, just as easily as if the currents were con- 
tinuous. Practice has, however, shown that this view is 
quite untenable; and the facts have furnished matter 
for much speculation among electricians. Briefly 
stated, they are as follows:—An alternating dynamo 
sends a high-pressure current, say 6000 volts, through 
a cable and transformers. ‘The transformers, how- 
ever, do no work, no lights being on their circuit. 
9 x 6000 _ 72-horse 

746 

power, and the engine ought to indicate about 90-horse 
power. But strangely enough it will do nothing of the 
kind. It will indicate instead only about 17-horse power, 
or less. In a word, although there are apparently 72 
electrical horse-power being generated, the engine will 
only give a friction diagram. If now lamps are put on 
by degrees, there will be no difference in the volts and 
ampéres, but the horse-power of the engine will augment 
until at last a point is reached when the hand of the 
ampére meter begins to move. The addition of a single 
ampére will then suffice to render the expenditure of 
100 indicated horse-power necessary. Thus, then, it will 
be seen that the apparent efficiency of an electric lighting 
plant might be enormous, as much as three or four 
hundred per cent., while in reality it was very moderate. 
It is well that this truth should be carefully borne in 
mind whenever any statement of the efficiency of a given 
dynamo is put forward. But after every allowance has 


ampéres at a pressure of 350 volts, then 





The ampéres are, say, 9. Then 
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been made in this way, it still remains to be settled what 
the horse-power of the dynamo actually is. Thus, in the 
case we have mentioned, the machine requires no power 
to drive it up to 9 ampéres output save that needed to 
overcome its friction, but at 10 ampéres we find the 
engine indicating, say, 100-horse power. What, under the 
circumstances, 1s the real output in energy of the 
dynamo? So far as is known at present there is no 
means in existence for ascertaining the facts directly, 
they can only be got indirectly from the work done by 
the transformers. 

Our engineer readers may not unnaturally ask us to 


explain the cause of the phenomena in question. We 
regret that we are quite unable to do this. Four or five 


theories have been advanced by as many electricians of 
eminence, but they are as yet unable to agree. The facts 
are very curious and complicated, and any statement of 
the theories advanced would be unintelligible to non- 
electricians. It must suffice to say that a great deal 
depends on the cable. Every conductor requires a certain 
quantity of electricity to charge it, just as, for example, 
a gas main must be filled with gas before it can begin to 
supply lamps. According to one view, a cable working 
on a continuous current is charged, to begin with, by 
the first revolutions of the dynamo. A cable on an 
alternating current is, on the contrary, charged and 
discharged at every alternation; and this charging, 
although registered by the volt and ampére meter, does 
not represent any great expenditure of energy. The 
dynamo is in a sense, working under the same conditions 
as a pump ona closed circuit. A pressure gauge on a 
main might show 200lb. pressure within it while a 
meter showed «a discharge of 1000 gallons a minute, and 
yet the work done might be very small. This is a very crude 
illustration of what is supposed to take place, but it will 
serve to consolidate ideas, and we cannot hope to do more. 
The size of the cable, its length, the number of cables, and 
very many other details of construction, modify the results. 
It is more than probable, however, that before long a 
theory which will cover and explain all that is 
now puzzling will be propounded. Until this desirable 
end has been reached, it seems to be practically impossi- 
ble to say what the true efficiency of an alternating 
plant may be, and how it compares with that of a con- 
tinuous current plant, and it is more than probable 
that some new system of constructing ampére-meters 
must be devised. As matters stand, an engineer in 
charge of an electric lighting station may be mislead con- 
cerning the work which his engine is doing. It is pro- 
bable that in large installations, where there is an abun- 
dance of electrical talent available, no trouble is likely to 
arise in this way; but it is quite possible, on the other 
hand, that mistakes may be made when the plant is of 
comparatively small dimensions, and intending pur- 
chasers of alternating machines will do well, with the 
facts we have stated before them, to receive with caution 
all statments of exceptionally high efficiencies obtained 
when there are long lengths of cable in circuit. Finally, 
we would add that what we have written is not intended 
to be of any service to electricians, who are, or ought to 
be, to a large extent aware of the facts, but, as we have 
already stated, for the information of engineers possessing 
no acquaintance with the more recondite aspects of elec- 
trical phenomena. 


THE ARTILLERY OF THE FUTURE. 


Unpver this title Mr. Longridge has brought out a new 
work dealing with the question of the powder and guns 
existing, and such as he conceives ought to be adopted. 
The subject is dealt with analytically, and the mathe- 
matical formula employed are hardly matters to be dealt 
with in a short article. Results obtained by MM. Sarrau 
and Veille, Sebert, Noble, and Abe] and Wardell are referred 
to and discussed with the grasp of the subject that Mr. 
Longridge possesses, and with the apparent wish to do jus- 
tice to each person’s work. With Mr. Longridge’s general 
conclusions many of us are fairly familiar. He objects 
altogether to the present system of long-bored ordnance, 
generally known as the “new type.” He considers that 
not having made our guns as strong as we ought to have 
done, we have been driven to obtain power by long 
unwieldy pieces, which are not even now up to the work 
imposed on them. Artillery and Navy want a powerful 
gun of convenient dimensions, such as Mr. Longridge con- 
siders could be made on his system. The present 12in. 
gun of the best type, firing slow-burning powder, 
developes, Mr. Longridge correctly says, about 18,060 
foot-tons and perforates 22-5in. of iron. He proposes 
one of the same weight, which, he says, would give 
39,537 foot-tons energy, and would perforate 34in. of iron. 
These results would be obtained by the employment of 
stronger powder fired in powerful riband or wire guns. 
The reply will probably be made that we should all wish 
for stronger guns and do our best to make them, that in 
fact the strength of our gun is the limit to our power, 
but that neither Krupp nor anyone else can get more 
work out of a given weight of metal than we do. The 
standard of muzzle energy per ton of gun has long been 
in use, and we judge of the success of a gun by it. The 
new type guns owe their existence to the fact that we get 
about 50 per cent. more muzzle energy per ton of gun 
from them than from guns of old type; that Mr. Longridge 
may calculate guns of greater power, but until such guns 
can be made matters of fact we cannot practically do 
anything more than we are doing at present. 

Here, however, lies the whole question, What are we 
doing? We know that as long ago as June 1884, General 
Maitland, then Superintendent of the Royal Gun Factories, 
read a paper in the United Service Institution, with Lord 
Hartington, then Secretary of State for War, in the 
chair, in which he gave a table of the best guns show- 
ing the energy per ton of gun. This table, perhaps 
corrected up to date, appears in “ Brassey’s Annual ” of 
1886, and shows that while the most successful gun made 
of steel hoops gave 569 foot-tons, the wire gun gave 880 
foot-tons energy per ton of gun. What have we done in 
wire guns since that time? Very little that is generally 





known, except the fact that the gun selected to fire the 
Jubilee round at Shoeburyness was a wire gun. Surely 
there is something calling for explanation here, and the 
question very naturally comes up in connection with Mr. 
Longridge’s name. He certainly showed that he had 
grasped the advantage of the wire system, not as a crude 
thing, but as a matter that he had worked out many years 
before it was taken up. It would seem only reasonable 
that he should be recognised and consulted in the working 
out of this question. We write to some extent in 
ignorance of the relations between the authorities and Mr. 
Longridge, but these relations ought not to be a matter 
of ignorance. We have not such profound knowledge, 
and our success in gun making has not been so brilliant 
that we can afford to despise the assistance of anyone 
who has mastered the question to the same extent as Mr. 
Longridge. 

Look at our present guns. It is true that we get an 
amount of energy from them which is a great advance on 
past days; and as to length we are not prepared to say 
that if the most powerful wire guns conceivable could be 
made it might not prove to be best to keep to the present 
system of great length and slow-burning powder. At the 
same time, there are serious difficulties which make the 
question so far an open one that we ought to keep the 
opposite system in view. We have again and again dwelt 
on the dangers attending the employment of an enormous 
charge of powder on whose good behaviour our safety 
depends. Let some accident upset the conditions of the 
vast charge of slow-burning powder, and we may have a 
vast charge of violent powder toreckon with such as may 
burst our guns. Thisisnophantom danger. In the case 
of the Duilio gun, the Duperré gun, and possibly the 
Cordelia and others, this solution has suggested itself, and 
in the two first has been accepted, we believe, at all 
events as in part the cause of the accident. Then, again, 
the scoring, which terminates the useful lives of our guns 
so very rapidly, is a most unsatisfactory feature. This 
last ought to admit, we believe, of a remedy, perhaps such 
a one as suggested by Mr. Maxim, but it has not been reme- 
died yet, and is a gigantic evil. 

For these reasons alone surely it would be wise to keep 
the other system in view also. Mr. Longridge is said to 
have been very successful with a gun made in Russia. We 
should greatly like to have definite data up to the present 
time as to the achievements of this gun. A gun for which 
Mr. Longridge was supposed to have been responsible 
failed inthe Arsenal. This we never heard as much as we 
could wish about. We lay no great stress on it. The 
fact that sufficient longitudinal strength may not have 
been given to one gun made experimentally does not 
affect the principle of the wire system. The most that 
we can imagine to be intelligently argued from it is that 
our Government manufacturers must depend on their 
own experience and calculations for many matters which 
may be overlooked by theorists who have less practical 
experience, and that making wire or riband guns is by no 
means easy. Either Elswick and Krupp, it will be urged, 
who are in constant rivalry, would have been only too 
glad to have made a wire or riband gun long ago if by so 
doing they could have beaten their rivals. Neither 
money, ability, ambition, nor any other conceivable 
motive is absent here. Why have not wire guns been 
turned out in numbers by this time if the inherent 
difficulties of the work have not proved so great as to 
prevent it ? 

We admit that we do not see the answer to this, but 
we shall be very glad if Mr. Longridge can supply us 
with one; but however this may be, we know that the 
best results, weight for weight, that have been obtained 
hitherto from guns, have been with the wire or riband 
construction ; and standing as the matter does, we think 
it very desirable that the relations between our authorities 
and Mr. Longridge should be such that full attention may 
be given to what he can suggest on the matter. At the 
present moment we are unable to say whether his opinion 
has been invited on the question for many years. 


e+ 
IDLE STEAMSHIPS., 


ALTHOUGH this should be one of the periods of the year when 
the employment of steamships ought to be at its highest, 
yet there are now about forty steamers laid idle in the Tyne, 
in addition to numbers in other ports. Generally, the idle 
steamers in the Tyne are of medium size—one or two being 
as small as of 500 tons gross register, but most of them 
varying between 1000 tons gross and 3000 tons. In nearly 
every instance they vary from five to eighteen years uld, and 
may be said to be almost exclusively steamers with compound 
engines. In other words they are of a type which does useful 
work, but cannot do it in competition with more modern 
vessels in times like the present of very low freights. 
Between 60,000 and 70,000 gross register tons of steamers are 
thus lying idle at the one northern port named. There has 
been a slight spurt in the grain freights because of the action 
of the Russian Government in regard to rye exports; but 
apart from that there is such a continual addition of new 
steamers that there is little hope of any early and permanent 
improvement in the rates of freight; and thus the question 
of the use of the idle steamers becomes one of doubt. Ina 
few instances sales may be made to foreigners, who are buy- 
ing freely some old English vessels, because they can work 
them cheaper; and thus it is probable that the fate of some 
of the idle steamships may be to find use under the Norwegian 
or other foreign flag; but this is not an alternative that 
should be looked upon as desirable, for it raises up com- 
petitors to our merchant navy under conditions that are not 
so favourable to our steamers. It becomes apparent that 
there ought to be some reduction of the working expenses of 
steamers here, because the earning power has been brought 
down by the immense accession of new tonnage, and it is 
needful that the cost of working—which rose so largely two 
years ago—should be reduced in some corresponding degree. 
In part this will have to be by the substitution of newer and 
more economically-working machinery, so that, to that 
extent, it is an engineering question; but there is also the 
question of the actual cost of navigating the vessel, which is 
slowly beginning to settle itself. Coals are beginning to fall 
in price, and it is tolerably certain that in addition to the 
relief that ic thus attained, there will have to be a revision of 





the rates of wages, so that it will be profitable again for the 
steamships to be put to sea. But in the meantime, it is a 
startling fact that in one port alone, about £500,000 of 
British capital, and possibly 700 men are thus laid idle now. 


THE REDUCTION OF RAILWAY RATES IN FRANCE, 


Tue stringent provisions of the new scheme of import 
tariffs, and the reduction in railway charges which has been 
announced, are two very interesting phases of the policy 
which the French Government has been for some time past 
pursuing with a view to the advancement of the commereial 
and industrial interests of the country. The new tariffs are 
expected to shut out more effectually than hitherto all 
classes of manufactures in which skilled labour is most 
employed, and to allow of the freer importation of raw 
materials to be used in those industries. Unfortunately, 
this benevolent scheme does not commend itself to French 
producers, who think they are more harmed than 
benefitted by the new tariff, and they are consequently 
all the more ready to welcome the reduction of rail- 
way rates which has been made with a view to stimu- 
lating the home trade. This reduction has long been 
agitated for by manufacturers in France. They had already 
secured a freedom from monopoly of nearly all the waterways 
throughout the country; and very soon there will not bea 
single canal in France upon which any duties beyond the 
present low freightage rates will be levied. The reduction in 
railway rates has been brought about by the intervention of 
the State, which, having agreed to forego the taxes that had 
proved a very profitable source of revenue, obtained important 
concessions from the railway companies. Henceforth the 
rates for passengers will be reduced by 9:09 per cent. for first 
class, 18°18 per cent. for second class, and 27-27 per cent. for 
third class. Merchandise is no longer subject to Govern- 
ment imposts, and the charges, instead of being fixed, are 
made upon a graduated scale. For goods above 40 kilo- 
grammes in weight the old uniform tariff of 36 centimes 
a kilometre is displaced by a tariff of 32centimes, that is 
redueed progressively to 14 centimes for distances of more 
than 1100kiloms. For goods under 40 kilos. in weight the 
charge is 35 centimes a kilometre down to 25centimes for 
distances more than 1000 kiloms. The present tariff is 
45 ceniimes a kilometre for all distances. These bare facts 
are made public in a note issued by the Minister of Public 
Works, who says that the “initiated "’ can easily appreciate 
the importance of the reductions made by the railway com- 
panies. The advantage of the concessions to the French 
manufacturer cannot be over-estimated. 


WHITE STAR RECORD RUNS. 


WHEN the Britannic in September, 1890, crossed from New 
York to Queenstown in 7 days 6 hours 55 minutes, beating 
her own previous record by two and a-half hours, it was 
thought she had done her best, and that, considering she was 
in her seventeenth year and still in possession of her original 
engines and boilers, more was not to be hoped for. It has, 
however, become a byeword among shipping people that “‘ the 
White Star ships grow faster as they grow older,” and confi- 
dence in this belief will be strengthened by the passage which 
the Britannic has just completed. She left New York on 
Wednesday, August 5th at 1 p.m. G.M.T., and arrived at 
Queenstown on August 12th at 7.52 p.m. G.M.T., thus accom- 
plishing the passage in 7 days 6 hours 52 minutes. The 
following is her log:—62, 357, 375, 377, 377, 385, 377, 377, 
118 = 2805 knots. Average speed, 16.04 knots per hour. It 
is interesting to note that this is the Britannic’s three hundred 
and fortieth trip across the Atlantic, and that her chief engi- 
neer, Mr. Kitchen, has been in charge of the engines of White 
Star steamers for eighteen years, nearly sixteen of which were in 
the Adriatic. He was promoted to the Britannic in August, 
1888. Before the the Britannic made her quick run of 
7 days 6 hours 55 minutes in September, 1890, her own best 
passage and that of her sister ship the Germanic were, strange 
to say, exactly the same, viz ,7 days94 hours. The Britannic 
and Germanic, like the Majestic and Teutonic, and all the 
other steamers of the White Star fleet, were built by Messrs. 
Harland and Wolff, Belfast. The Britannic is commanded 
by Captain E. J. Smith, Lt. R.N.R. The proposition that 
the ships of the White Star Company make quicker and 
quicker passages as they grow older, has been strongly sup- 
ported by the performance of the Britannic. We now learn that 
the Teutonic has excelled not only all her own previous exploits, 
but that she has just made the fastest passage on record from 
Queenstown to Sandy Hook. Her voyage from (Queenstown 
occupied 5 days 16 hours and 31 minutes, and is, therefore, 
the fastest on record. Her daily runs were —460, 496, 505, 
510, 517, and 260 knots respectively, or an average of nearly 
twenty and a-half knots per hour throughout. 


ARMOUR CONTRACTS FROM THE EAST. 


THE comparative merits of English and French armour 
plates are likely again to be put to the test as the result of 
the determination of the Porte to construct six cruisers in 
Turkish dockyards, from plates obtained from England or 
France. The destination of the contracts is to depend upon 
the results of the trials of the products of English and French 
armour-plate makers. This decision of the Porte to construct 
its own vessels is said to be due to the patriotic desire of the 
Sultan to find work for his subjects. The undertaking will 
certainly be a costly one, involving as it will an expendi- 
ture of something like two millions sterling, but it is 
believed that this sum is by no means beyond the 
power of the Sultan to raise. Experience has shown 
that in a case of emergency a simple invocation by 
the Turkish ruler, is quite sufficient to enable him to meet 
any liabilities that he may wish to incur for the defence of 
the country. Of more than ordinary interest, too, is the 
contract which has just been given out for the steel cupolas 
and other defensive work required in the fortification of 
Bucharest. This contract is valued at £840,000, and it has 
been divided between three French establishments—the St. 
Chamond Works, the Creusot Works, and the Chatillon Com- 
mentry Works. The order for the steel cupolas is another 
evidence of the increasing favour with which this class of 
military defence is being received upon the Continent. For 
some time past there has been considerable rivalry between 
the French and German makers with reference to the merits 
of their respective systems of cupolas. Up to the present the 
French have proved successful in nearly every case. They 
scored their most important victory in securing the work for 
the fortifications of the Meuse, and it is probable as much 
owing to that success as to the exhaustive experiments with 
General Ménilwort’s cupola in 1884, that Roumania has 
placed with French nakers so much valuable work. In 


obtaining the contract, French manufacturers consider that 
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they have achieved another triumph over German makers, 
who, represented by Herr Griisen, also competed for the 
contract, 


THE TIN PLATE MANUFACTURE IN AMERICA, 


AL accounts tend to show that the Americans are still 
making strenuous efforts to establish the tin-plate manufacture 
in that country. The latest move has been an appeal to 
the Treasury Department to inquire whether the law pro- 
hibiting the importation of foreign contract labour was in- 
tended to apply to the present condition of the tin-plate 
question in the States, The reply is characteristic of the 
elasticity of American tariff and industrial legislation when 
it euits their own purposes. The Superintendent of Immigra- 
tion has responded that “The law plainly intends that 
skilled labour may be imported into the United States to 
do work in an industry not yet established, provided 
skilled workmen in that industry cannot be found in 
America.”’ Here, then, is an important concession to the 
American manufacturers seeking English labour for the 
initiation of tin-plate manufacture under cover of the pro- 
tective McKinley Tariff Bill; and once more, the rule is 
established that there is no Act of Parliament through 
which—provided an over-mastering desire exists—a coach 
and four cannot, on some pretext or an other, be driven. 
Hitherto the American Government have very stringently 
enforced the law prohibiting foreign contract labour. But, 
once let it appear that by so doing she is standing in 
her own light and Acts of Parliament and resolutions of 
Congress go for nothing. But the American iron and steel 
men are not going to have the tin-plate business all their 
own way even under the McKinley Bill. There are abundant 
evidences that they have immense difficulties to encounter 
yet before they are in anything like a condition to supply 
the home market with tin-plates, and the Welsh tin-plate 
manufacturers know it, — are by no means down- hearted 
concerning immediate prospects. The present condition of 
the trade is only the transference of stocks from this country 
to the other side of the Atlantic, and directly these are ex- 
hausted—as exhausted they must soon be—buying must 
again commence. So assured are the Wesh makers of this 
that they are even now laying down new mills, and they 
prophesy the not distant return of the time when tin-plates, 
instead of being at their present price of 13s. per box, will 
recover to the 17s. and 17s. 6d. per box of last February and 
March. 








LITERATURE. 


Particulars of the Warships of the World. Issued by Lloyd’s 
Register of British and Foreign Shipping. London. 1891. 
THERE is no excuse in these days for ignorance regarding 
the composition and strength of the Royal Navy, or of its 
relative value when compared with the navies of other 
countries. A few years ago the official Navy List was 
the only source of information to which inquirers could 
go in order to learn the names of her Majesty’s ships, 
and the number of guns they carried. Beyond these 
elementary facts, and the names of the commanding and 
principal officers, together with the stations upon which 
the vessels were employed, the Navy List has always 
been silent. Formerly, when the Navy Estimates were 
debated in Parliament, our legislators were entirely 
dependent upon the statement of the First Lord of the 
Admiralty for whatever knowledge they might require to 
guide them in discussing the votes. ‘The Navy night in 
those days found the House of Commons occupied for 
the most part with naval officers having the letters M.P. 
appended to their names, and only such as they could 
intelligently take part in the appropriation of the millions 
of money devoted to naval purposes. To the general 
public and the ordinary Member of Parliament the whole 

proceedings were obscure, and therefore uninteresting. 

The case is, however, very different now. Naval 
annuals have thrown light upon the technicalities of war- 
ship construction, and have afforded abundant statistics 
regarding British and foreign war fleets. Naval man- 
ceuvres have made tolerably clear to the wayfaring man 
what war ships are intended to do, and how they 
will do it. Naval Exhibitions have shown to the tax- 
payers what sort of thing it is their money is spent upon, 
and how the article compares with what their grand- 
fathers paid for and fought with, in the good old days 
when Britannia ‘‘ was ever busily engaged in ruling the 
waves.” Added to all these sources of information upon 
naval matters, and by no means the least instructive 
among them, is the work now before us. 

This is the ninth annual issue of ‘‘ The War Ships of 
the World,” and differs from its predecessors only in being 
more ample and, if possible, more accurate. We have, 
indeed, in it everything to which it relates brought up to 
date; and when we consider the vast variety of statistics 
which the volume contains, it becomes a subject of 
wonder how the Committee of Lloyd's Register have 
managed to supply so much at so small a charge. An 
explanation is, however, found in the fact that the con- 
tents of the book have been extracted from the Com- 
mittee’s register book for 1891-92. An organisation hke 
Lloyd’s register, having officers and representatives in 
every port of the civilised world, has, of course, peculiar 
facilities for collecting statistics of the kind contained in 
the work before us, and it would appear that the Com- 
mittee have made full use of their opportunities. The 
volume contains, in addition to the lists relating directly 
to warships, (1) Statistics of merchant shipping; (2) A 
table showing the value and extent of the commerce and 
merchant shipping of the principal countries in relation to 
their respective war navies; (3) A list of fast merchant 
steamers; and (4) a list of dry and wet docks, &c., in all 
parts of the world. 

This is a tolerably comprehensive table of contents, but 
when the information afforded under each heading is 
examined the magnitude of the statistics becomes still 
more apparent. For instance, the warship lists show the 
description of vessel, name, signal letters, material of 
hull, number of screws, rig, number of funnels, where 
built, when launched, displacement in tons, principal 
dimensions, thicknesses of armour, calibre, weight and 
type of ordnance, indicated horse-power, coal capacity 
and speed. Then follow seven tabulated lists arranged 








according to considerations of speed, nationality, displace- 
ment, power of guns, and resistance of armour, after 
which comes an alphabetical index to warships and lists 
of signal letters. 

But all this does not make one half of the book. 
The merchant shipping tables are even more detailed 
than those relating to war ships. Among them are: 
(1) A list of merchant steamers capable of maintaining a 
speed of 12 knots and above, arranged in order of speed. 
(2) A similar list arranged in alphabetical order of 
owner’s names. (3) A table showing value and extent 
of commerce and merchant shipping cf the principal 
countries in relation to their respective war navies; 
and (4) a huge mass of figures described as “ statistics 
of merchant shipping of the world.” To state the full 
scope of these statistics would occupy far more space 
than we have at our disposal. It must suffice therefore 
to say that what these statistics do not supply it is 
scarcely worth the trouble to inquire about. 

The book concludes with a list of dry and wet docks, 
floating docks, pontoons, patent slipways, tidal harbours, 
quays, &c., at all ports in the world, with an alphabetical 
index to the ports. The cut edges of the volume are 
tinted in different colours to enable those using it, for 
purposes of reference, to open the book at the part 
devoted to the particular subject of their inquiry. 

Altogether this is a most surprising production, and it 
is hoped that the committee of Lloyd’s Register will con- 
tinue the issue in future years. 








THE BRITISH ASSOCIATION. 


Tue British Association assembles this year at Cardiff, and 
the proceedings commenced there on Wednesday by a meet- 
ing of the General Committee early in the afternoon, and 
by the delivery of the President's address in the evening. 

The first meeting of the General Committee was held at 
one o’clock in the Dumfries School, for the purpose of elect- 
ing the President and sectional officers. The retiring Pre- 
sident, Sir F. Abel, occupied the chair, being supported by 
Sir F. Bramwell, Sir Douglas Galton, Mr. Vernon Harcourt, 
Sir J. Douglas, Dr. Gladstone, and others. 

Mr. Griffith read the minutes of the last meeting, held at 
Leeds, which were agreed to. 

Sir Douglas Galton read the report of the Council for 
1890-91, which was now presented to the General Committee. 

It stated that the Council were informed by Dr. Williamson 
in the early part of the year that he would be unable to 
allow himself to be nominated to the office of general 
treasurer at the present meeting of the Association, and 
that, as he would not be able to attend the meeting at 
Cardiff, he wished to continue in office only until the com- 
mencement of that meeting. Dr. Williamson was appointed 
to succeed Mr. Spottiswoode in the year 1874, and during 
this long period of seventeen years, his wise and calm judg- 
ment have afforded the Council, on all occasions of difficulty, 
most valuable assistance. The Council recommended that, 
in accordance with the wish expressed by Dr. Williamson, a 
successor to his office be appointed at this meeting, and they 
have much pleasure in recommending to the General Com- 
mittee that Professor Arthur W. Riicker be elected general 
treasurer, and that he be requested to enter at once upon the 
duties of the office. Lord Rayleigh, one of the vice-presidents 
elect, will not be able to attend the meeting. The Council 
recommended that Sir Robert Ball, Astronomer Royal for 
Ireland, be elected vice-president. The Council received a 
letter from the Board of Trade requesting them to appoint 
one or two members of a committee about to be formed for 
considering the standards for the measurement of the ohm, 
the ampére, and the volt. The Council appointed Professor 
G. Carey Foster and Mr. R. T. Glazebrook members of this 
committee. The Council have elected the following foreign 
men of science, who attended the last meeting of the 
Association, corresponding members :—Professor Brentano, 
Munich ; Professor V. Dwelshauvers-Dery, Liége ; Professor 
Mascart, Paris; Professor W. Ostwald, Leipsic; Signor 
Maffeo Pantaleoni, Bari; Dr. Otto Pattersson, Stockholm ; 
Mr. A. Lawrence Rotch, Readville, Mass., U.S.A.; Professor 
J. H. Van’t Hoff, Amsterdam. 

The report is on the whole very colourless and unsuggestive. 
Certain routine business was transacted and then the follow- 
ing sectional appointments were moved by Mr. Vernon 
Harcourt and : 

A.--Mathematical and Physical Science.—President, Pro- 
fessor Oliver J. Lodge ; vice-presidents, Professor J. V. Jones, 
Professor H. Lamb, Professor Riicker, Sir G. Stokes, Professor 
8. C. Foster, and Mr. Crookes; secretaries, Mr. A. E. Baynes 
—" Mr. J. Larmor, Professor A. Lodge, and Professor 

by. 

B.—Chemistry and Mineralogy.—President, Professor W. 
Chandler- Roberts- Austen; vice-presidents, Professor H. 
M’Leod, Mr. Ludwig Mond, Professor G. D. Liveing, Pro- 
fessor C. M. Thompson, Sir F. Abel, Mr. William Crookes, 
Dr. J. H. Gladstone, and Professor R. Meldola; secretaries, 
Mr. C. H. Botthamley, Mr. A. Forster Morley (Recorder), Dr. 
W. W. J. Nicol, and Mr. G. S. Turpin. 

C.—Geology.—President, Professor T. Rupert Jones; vice- 
presidents, Dr. H. Hicks, Professor C. Lapworth, Professor 
W. J. Solas, Sir Archibald Geikie, and the Rev. H. H. Win- 
wood; secretaries, Messrs. W. Galloway, J. E. Marr, Clement 
Reid, and W. W. Watts (Recorder). 

D.— Biology.— President, Mr. Francis Darwin; vice- 
presidents, Mr. D. H. Scott, Professor W. Stirling, Mr. R. H. 
Traquair, and Professor Marshall Ward ; secretaries, Mr. F. E. 
Beddard, Professor W. A. Herdman, Mr. Sydney J. Hickson 
(Recorder), Mr. George Murray, Professor W. Newton Parker, 
and Mr. H. Wager. 

E.—Geography.—President, Mr. E. G. Ravenstein ; vice- 
presidents, Mr. H. Seebohm and Sir. Francis de Winton; 
secretaries, Mr. John Coles, Mr. J. Scott Keltie (Recorder), 
Mr. H. J. Mackinder, Mr. A. Silva White, and Mr. John 
Yeats. 

F.—Economic Science and Statistics.—President, Professor 
W. Cunningham ; ee Professor C. F. Bastable, 
the Rev. L. R. Phelps, M.A., the Hon. Sir C. W. Fremantle, 
Professor F. Y. Edgworth, and John B. Martin ; secretaries, 
Mr. E. Cannan, Professor E. C. K. Gonner (Recorder), Pro- 
fessor W. R. Sorley, Mr. H. Llewellyn Smith, and Professor 
J. Brough. 

G.—Mechanical Science.—President, Mr. T. Forster Brown; 
vice-presidents, Sir Benjamin Baker, Mr. J. Wolfe Barry, Mr. 
G. Chatterton, Mr. J. Abernethy, Professor Reynolds, and 
Mr, T. Hurry Riches ; secretaries, Mr. C. W. Cooke, Professor 








A. C. Elliott, Mr. W. Bayley Marshall, and Mr. E. Rigg 
(Recorder). 

H.—Anthropology.—President, Professor F. Max Miiller ; 
vice-presidents, Mr. E. W. Brabrook, Mr. Tylor, and Lord 
Bute; secretaries, Mr. G. W. Bloxham (Recorder), Professor 
R. Howden, Mr. H. Ling Roth, and Mr. Edwin Seward. 

Sir F. Bramwell proposed a vote of thanks of the General 
Committee to Sir F. Abel for his conduct in the chair during 
the past year of office. 

Professor Riicker seconded, and the motion having been 
cordially agreed to, 

Sir F. Abel briefly replied. 

The proceedings then closed. 

In the evening the members assembled in Park Hall to 
hear the address of Dr. Huggins, the president-elect. This 
was a very able and interesting contribution to physical 
science, It dealt, however, with a subject to a great extent 
out of the range of THE ENGINEER, namely, spectroscopic 
astronomy, and consequently we do not reproduce it, either 
in whole or in part, in our columns. 








INSPECTION SALOON, SOUTH-EASTERN 
RAILWAY. 

THE engravings on pages 132 and 152 represent a six-wheeled 
inspection saloon carriage built by the South-Eastern Railway 
Company at the works at Ashford from the designs of Mr. 
William Wainwright, M.I.C.E., the company’s carriage and 
wagon superintendent, and is intended for the use of the 
directors when making inspections on the railway. The 
carriage is 33ft. in length by 8ft. in width over the panelling, 
and is divided into five compartments, viz., four for passen- 
gers and one for guard or attendant, through communication 
being available from end to end of the carriage. The passenger 
compartments consist of smoking, general saloon, and select 
compartments and lavatory. The underside of the roof is 
ceiled over with panels covered with Lincrusta-Walton, and 
the interior of the carriage is elegantly fitted with cabinet 
work of choice woods, and has a dado of Lincrusta-Walton 
below the windows. The saloon compartment is further 
embellished with stained glass lights in lead frames above the 
ordinary windows and a handsome frieze of Lincrusta- Walton 
below the ceiling cornice, the design of the furniture in this 
compartment being in Queen Anne style. The smoking 
compartment, which is also the observatory compartment 
for inspection of the line, is fitted with drop windows on both 
sides and at the end, that at the end consisting of one large 
frame extending the full width of the carriage between the 
framing. Owing to the large area of glass in this compartment 
the windows are made with double plates of glass. The 
double plates render the windows somewhat heavy, but they 
are accurately balanced, and can be moved up and down 
with perfect ease. The compartment is furnished with two 
revolving chairs, and camp stools are brought in if required. 
The saloon compartment is trimmed in marone tapestry of 
handsome design, the framing of the couches and chairs 
being mahogany, and the tables also of that wood. The 
cabinet work generally is of light-coloured woods, the 
panelling being of Hungarian ash, in frames of satinwood. 
The frieze panel is of mahogany, with lincrusta inserted, 
and pilasters of mahogany run from the floor to the frieze. 
The lincrusta frieze panel is tinted pale green and shaded ; 
the dado is of chocolate colour, and the ceiling panels 
decorated with gold and colours. The appointments of the 
saloon consist of travelling clock, compass, field glass, guide 
books, &c. The select compartment is trimmed with Grenoble 
rep. All the passenger compartments are fitted with 
adjustable blinds with hair cloth hangings, the rollers being 
protected by ornamental cornices of wood, and electric bell 
calls are provided in each compartment to summon the 
attendant. The brackets for nets, coat, and hat hooks, and 
other metal fittings of the interior, are of solid aluminium 
bronze. 

Owing to the journeys of the carriage often being to some 
parts of the line where there is little accommodation for 
refreshments, luncheon is often taken in the carriage, and 
the guard’s or attendant’s compartment has a store of portable 
dining-tables, camp stools, glass-ware,&c. The underframe is 
of steel; the sole-bars, headstocks, and buffing-bar cross-bars 
are of channel section, 10in. x 34in. x 3}in. x gin., the 
other cross-bars and diagonals being Yin. x 34in. x jin., also 
of channel section. The whole is strongly fastened together 
by means of knees and gusset-plates. The wheels, axles, 
and axle-boxes are of the company’s standard type, the 
latter being designed for lubrication by oil or grease, and the 
axle guards are arranged so as to give 24in. lateral traverse 
to the centre wheels and lin. to the end wheels. The buffer 
and draw springs are composed of india-rubber cylinders, 
each buffer consisting of six cylinders, and the draw spring 
of one. The exterior of the body is painted with rich lake, 
having a decoration of broad and fine lines of gold, the 
window frames are of dark mahogany, and the door handles 
and hand-rails are of polished aluminium metal. The 
carriage throughout is of first-class workmanship and finish, 
and has, it will’ be observed, some unique features in its 
design. 








THE INTERNATIONAL ELECTRO-TECHNICAL CONGRESS, FRANKFORT. 
—At the request of the President of the Electro-Technical Society 
of Frankfort-on-the-Main, we take the opportunity of bringing to 
the notice of our readers the arrangement for the International 
Congress of Electricians to be held in that city in connection with 
the exhibition now in progress under the auspices of the society. 
The meeting, which is under the honorary presidency of Dr. von 
Stephan, will be opened after a formal reception of the members at 
8 p.m. on the previous evening, on Tuesday, 8th September, at 
10a.m., in the theatre of the exhibition by Dr. Werner von Siemens, 
after which the sections will be formed and will sit several hours 
daily on each of the following days until Saturday, September 12th, 
when the final meeting will be held in the same place ; the follow- 
ing day Sunday, September 13th, being devoted to a garden party 
and fireworks at Wiesbad An ab t provision of entertain- 
ment in the shape of banquets, balls, theatrical and operatic per- 
formances, is made for the evenings of the meeting. The pre- 
liminary list of papers to be read includes a large number of 
interesting and important communications on electro-technical 
points, among which the following subjects are specially selected for 
discussion :—1. The prevention of irregular interference or cross 
talk in telephone wires. 2. Prevention of telephonic disturL- 
ance by heavy currents. 3. Improvement of the conductive 
capacity of telegraph wires. 4. The question of current measur- 
ing instruments, 5. The comparative value of single and double 
wires in urban telegraph networks. The subscription to the 
congress is 16 marks, which includes free admission to the exhibition 
during the week, as well as to the botanic and zoological gardens, 
for members, and 10 marks fcr ladies’ tickets. Application for 
these should be made by those who intend to be present, to the 
‘*Vorstand der Electrotechnischen Gesellscahft,” zu Frankfurt am 
Main,” with as little delay as possible. 
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In our issue of July 24th, we gave an illustration—p. 66— 
of the Canal Embankment acro3s Pool Hall Bay, where the 
rock foundation was plainly to be seen. We now publish an 
illustration—Fig. 1—of the mode adopted for making the 
embankments in the estuary generally, where in many places 
rock is not reached. 

Two lines of rubble sandstone are deposited to form a 
footing for the embankment, the space between these is 
cleared of mud, sand, &c., by the grab dredger; the lower 
portion of this is submerged at high tide; strong clay is 
then tipped from the top to form the hearting, and thus 
render the embankment water tight. The view was taken 
outside the Bridgwater Docks, the river wall being shown in 
the lower corner. The canal is here 200ft. wide. Several 
miles of these embankments are necessary along the fore- 
shore of the Mersey and across the Weaver estuary between 
Runcorn and Eastham, the greater portion being completed, 
and the Eastham end in operation. 


In our former issue the method of stone pitching, as com- | 


pleted on the inner slope, is shown; we now show—Fig. 2— | 


Fiz 2—MATTRASS WORK NFAR ELLESMERE PORT 


THE S8.S. MINHO. 





THE Minho is a steamer employed in the Lisbon trade, and 
owned by Messrs. Fredk. Leyland and Co., of Liverpool. Her 
dimensions are, 210ft. long, 27ft. beam, and 17ft. depth of 
hold, her net tonnage is 419, and she has a deadweight 
capacity of 1150 tons. She was built and engined in 1890, 
by Messrs. John Jones and Sons, of Liverpool, her hull being 
constructed of mild steel, and of scantlings in excess of Lloyd’s 
requirements, and she is classed 100 Al by their society. 
Her saloon is amidships, and is handsomely fitted in various 
hard woods, no veneer being used for the purpose. There is 
ample accommodation for captain, officers, engineers, and 
firemen in midship house, and there are also two state-rooms 
forward of the same, the crew being placed in the topgallant 
forecastle. The ship is fitted with a combined steam and 
hand steering gear placed in the wheel-house on the bridge 


deck, and there is a patent brake on the rudder quadrant. | 
| There are also three horizontal steam winches supplied by | 


a separate boiler on deck. 
The engines which form the subject of our supplement are 
of a type adopted some four or five years ago by Mr. Neville 


the mattrass work, which has been largely adopted of late | Evans, superintendent engineer for Messrs. Leyland and Co., 
since the supply of rubble stone from the cuttings has fallen | this being the ninth set this firm now has running, with 


off. The stone toe at the foot of the slope is plainly 
seen in this, also the incline load up which the earth has 
been hauled. 


to be | 150]b. pressure, with two cylinders; these are 16in. and 43in. 


by 36in. stroke, and are inverted direct-acting surface- 


The view is taken looking east, just below | condensing. The valve gear is Morton’s patent, and is very 


Ellesmere Port; the piles are those shown in Fig. 3, June | compact, a saving of about 2ft. having been effected in the 


24th, breaking the stream of water rushing in 
Canal. 


to fill the | length of the engines as compared with what would have been 


| necessary with the old type of valve gear. Steam is supplied 


by one single-2nded boiler of the ordinary multitubular type, 
and 14ft. 10in. diameter and 9ft. Gin. long, having a heat- 
ing surface of about 1646 syuare feet, and three corrugated 
furnaces, 3ft. Gin. inside diameter, and Galley’s patent fire 
bars, giving a grate area of 48 square feet. 

In addition to the ordinary pumps worked off the main 
engines there is a pulsometer for pumping out the bilges and 
washing decks, and there are two Deane donkey pumps, one 
for the main and one for the donkey boiler. The propeller 
is of cast iron, with four blades, 11ft. diameter and 13ft. 
pitch. The diagrams indicate a good distribution of power 
on a small consumption. The moving parts of the engines, 
being four in number, are speedily overhauled in dock, and 
the consumption of oil is very small. It is almost unneces- 
sary to add that Messrs. Jones’s engines have proved to be a 
perfect success, not a bolt having broken, nor any defect 
whatever having shown in the eighteen months the engines 
have been running. 








THE WHITEHEAD TORPEDO. 
(C ‘oncluded from page 138.) 

The tail.—The tail of the torpedo consists of two parts, the 
rudder support andthe rudders. The former consists of a conical 
stock K screwed on the bevel gear chamber, which carries 
four fins, two vertical, F F, and two horizontal—not shown. 
These fins are either cast in one piece with the stock or 
rivetted to flanges upon it. From the vertical fins shoes § S? 
extend aft, and to these the vertical vanes V V are secured. 
The upper shoe has a lug w?, which fits in a longitudinal 
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THE WHITEHEAD TORPEDO—DETAILS 
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groove in the top of the launching tube and keeps the tor- 
pedo upright in launching. The lower shoe opens to form a 
frame f f, in which is pivotted the lever / of the horizontal 
rudders. The after part of the tail consists of a stock K! 
with vertical vanes V V, which act as the vertical rudder, 
and with two horizontal rectangular frames RR, in which 
are set the horizontal rudders H. To the outer extremities 
of these frames rods are attached which extend forward and 
fit in sockets on the outer edges of the horizontal fins of the 
forward part. By properly adjusting the set screws which 
secure the rods in their sockets sufficient inclination can be 
given to the vertical vanes V V to counteract any tendency 
of the terpedo to lateral deviation. Experiments are always 
made to determine this correction. There is an unnatural 
strain brought upon the shoes S S! by this method of 
inclining the vertical vanes; and sometimes, too, the free 
action of the horizontal rudder rods is impeded. A new 
arrangement introduced by Schwartzkopf has therefore 
been adopted since 1880, and is shown in Fig. 23. On 
the horizontal fins of the tail stock little vertical rudders a a, 
above and below the fins in the same vertical plane, are 
pivotted at b b, and are set to the required angle by set screws 
c, passing through slots d d. It will be seen, too, in the figure 
that the framing is no longer carried around the horizontal 
rudders. In the tail of the model 1880 torpedo and earlier 
models is the mechanism for stopping after a certain run, and 
also that for suspending the action of the horizontal rudders. 
The first consists of the following arrangement :—On the shaft 
of the forward propeller is an endless screw v, engaging a 
toothed wheel W, on whose face is astud s. At each rotation of 
W the stud s engages the escapement wheel W', and moves it 
onetooth. The wheel W' isrestrained by thespringp', and has 
on its faceastuds. After a certain number of escapements of 
W' the stud s' comes in contact with the trigger ¢, and, 


turning it about the axis x, causes the notch w to release the | 


box X surrounding the shaft and containing the spring p 
under compression. This spring, acting between the after 
flange of the box and a collar on the shaft, causes the 
former to jump backwards, dragging with it by means of a 
lug u*, the rod d. This, by means of the connecting rod e— 


Fig. 2—the bell-crank i, k, and the link m, pulls forward the | 


lever Land closes the starting valye. To re-cock the apparatus 
a hook is inserted in a slot in the tail stock and the lug u* 
dragged forward until the notch » drops over the rear 
edge of the box X. The slot j, Fig. 21, in the rod e 
allows the lever L to be thrown back as the torpedo 
leaves the launching tube without hindrance from the 
stopping mechanism, but if the latter is not set as described, 
it can readily be seen that the lever L will not be thrown 
back, and the torpedo would simply lie where it fell upon 
the water. The escapement wheel W! is graduated on its 
face as shown, in order that it may be set to stop the torpedo 
after a run of any desired distance. How to set this wheel, 
should no table be available, may be obtained as follows :— 
Multiply the mean pitch of the propellers, minus the per 
cent. of slip, by the number of teeth in the wheel W; divide 
the distance the torpedo is to run by this product, and the 
quotient will be the number of teeth in the wheel W! which 
must be traversed between the stud s'! and the trigger ¢. Of 
course the mean pitch of the propellers must be expressed 
in the same denomination as the distance to be run by the 
torpedo, 

The mechanism for restraining the action of the horizontal 
rudders is to protect them from the initial vagaries of the 
pendulum due to inertia and shocks upon launching. To 
this end an arm M free to turn about the axis 2 independent 
of the trigger ¢ has attached to it a claw C pressed down- 
wards by a spring p'?. Also attached to the arm M is a 


system of rods y z, which, in the machinery chamber, are | 


connected to one end of an athwartship lever /1— Fig. 22—on a 
vertical axis x'; the other end of the lever having a flat edge 
%1, and fitting into a pair of jaws j1, Fig. 23, on the vertical 
rodI, This rod therefore cannot move until the stud s—Fig. 20 
—on the wheel W, engages the claw C and drags back the arm 
M and the rods y z. The latter, acting upon the athwartship 
lever, withdraw its farther end from the jaws of the rod I, 
and allow the immersion regulators to act upon the hori- 
zontal rudders. Once back, the claw C is inoperative, simply 








rising and falling each time the stud s passes it. This stud is 
adjusted by turning the wheel W—through the medium of 
the ap pena hand. . Its proper position varies with the 
mode of launching, and in different models. The jaw j' is 
adjustable along the rod I, so that the horizontal rudders can be 
rendered inactive at any inclination with the plane of their 
frames. Thus, not only can the duration of their inactivity 
be controlled, but their position during inactivity. Such 
adjustment has been found by experiment to be beneficial in 
guiding the torpedo more quickly to its plane of immersion, 
and an empirical table or curve of inclinations for different 
models and modes of launching is furnished. In actual 
warfare it is desirable that a torpedo which has missed its 
target shall neither fall into the hands of the enemy nor 
float about as a danger. To this end a sinking arrange- 
ment is devised. . It consists of a bronze valve Z—Fig. 17 
—kept seated in the machinery bulkhead by a spring P, and 
having a rectangular grip Z', into which drops the hooked 
end of a rod y attached to the leverk. The rod y passes 
through the slot of a bent lever U fixed upon the axis of the 
cam lever L of the starting valve. The upper arm of the lever U, 
being a spring of lateral tendency, catches in one of the two 
notches on the edge of the slot o in the envelope of the 
torpedo. When in the forward notch, as shown in Fig. 17, 
the rod Y is lifted from Z' and the arrangement remains 
inactive, but when in the after one the action is as follows :— 
Before launching, when the starting valve is closed, the 
lip n" of the hook h'—Fig. 17—rests upon Z'. When the 
lever L is thrown backward, as the torpedo launches 
from the tube, the rod Y, being drawn aft, allows 
the hook hk’ to fall into the grip Z' of the valve. 
Thus it remains until the end of the run, when the stopping 
arrangement, by closing the starting valve, as showu in 
dotted lines, opens the valve Z and floods the buoyancy 
chamber, causing the torpedo to sink. It is safer when prac- 
| tising with a torpedo to remove the rod Y entirely, otherwise 
a mistake in setting it might cause the loss of the torpedo. 
In the model 1885 and later ones the stopping arrangement 
| and that for suspending the action of the horizontal rudders 
has been transferred to the machinery chamber. The new 
stopping arrangement—Figs. 20, 21, and 22—consists as 
| follows: A ratchet-wheel A—Fig. 1—is fixed on a shaft B, 
| and turned by a ratchet L, worked by an excentric on the 
| main shaft A’. On the opposite side of the wheel is a detent 
L!, and both ratchet and detent are held against the wheel 
by the spring p. On the shaft B and abaft A is a screw 
thread, and also at its rear end, a cam G—Figs. 21 and 22. 
Parallel to B is another shaft D, having keyed upon it, but 
free to slide along its length, a sector E, with a screw- 
threaded periphery which engages the threads on B. On tae 
rear face of the sector is a stud H, and on its upper edge is a 
latch P, which latches into the notched plates P! and insures 
the periphery of the sector engaging the screw thread. Fixed 
on the same shaft D is a lever d, which is connected to the 
starting valve lever by a connecting-rod F. When the propel- 
lers are set in motion the excentric on A'l'!—Fig. 20—causes the 
wheel A and shaft B to rotate; the screw thread on B carries 
the sector E aft until thelatch P clears the notches in the latch 
plates P?. Then the revolving cam G comes in contact with 
the stud H on the after face of the sector, lifts it and the 
lever d about the axis of D, and, through the medium of the 
connecting-rod F—Fig. 21—closes the starting valve. The 
sector E then springs forward along D under the action of 
the spring R, which is secured aft and doubled back over 
the roller p to secure it to the luge on the sector. When the 
starting valve is opened, as the torpedo is launched, the 
sector is latched into P14. Before placing the torpedo in the 
launching tube the sector can be set for a desired run by 
pushing the sliding leaf m—Fig. 21—which is in contact 
with the lug et, along a longitudinal groove v in the 
torpedo envelope. The edge of this groove is graduated 
for different runs. The shaft B extends forward of the 
| wheel A—Fig..22—and has fixed on its forward end a 
| pinion a—Figs. 20 and 23—which works the arrangement 
‘for restraining the horizontal rudders. This consists of a 
| bronze sector J—Fig. 20—pivotted at j*, and having a flange j 





on its periphery, and also, pivotted to it on a stock at j', a 


j rack K. The spring o tends to press the rack and sector 












always to the right and to keep the teeth of the 
rack always up against the pinion a. To set this ap 
ratus, move the horizontal rudders by hand to bring 
the jaws j"' on the vertical rod I in line with the 
flange j7. Then insert a key, through a hole in the 
torpedo envelope, into a socket in a lug /, on the sector J, and 
push the latter to the left. The flange j enters the jaws j", 
and the rack K engages with the pinion a. The rod I is thus 
held immovable until, by the rotation of the propeller shaft 
A', the rack K, released tooth by tooth and forced to the 
right by the spring 0, pushes the sector to the right until the 
flange 7 clears the jaws j". The duration of immobilisa- 
tion can be regulated by the set screw T working in the lugs 
on the rack, for its head T', bringing up against the pinion a 
when the sector J is set, limits the arc of j engaged by the 
jaws j4. The sinking valve in these later models is inclined 
in the machinery bulkhead, but its mode of action is 
unaltered. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 


Victoria. —Owing to the retrogression in the results of the 
working of the Victorian Railways, a Standing Committee has 
been inaugurated to consider the proposals of and advisability of 
constructing new lines. The Committee’s first report has now been 
presented to the Governor in Council. Two hundred and twenty- 
four country lines, at an estimated cost of £38,135,304, and twenty- 
five suburban lines, at an estimated cost of £2,939,817, have been 
under consideration. A very sweeping denunciation has been 
made by the Committee on the estimates prepared by the Railway 
Commissioners, Some few years ago the officer responsible for the 
proper maintenance of complete railways was subordinate to the 
engineer-in-chief ; but a separate branch was created in April, 18&2, 
and placed under an officer who was styled ‘‘ Engineer for existing 
lines.” The evidence shows that large sums of money are expended 
on new railways beyond the estimate submitted to Parliament; 
and while the Committee may recommend the construction of a 
railway at a specified cost, and may have good grounds for believing 
it would pay if made at that price, they find that the engineer for 
existing lines is able, under the system now in vogue, to expend 
large sums upon any line after it has been handed over by the 
engineer-in-chief as a completed railway. The staff engaged by 
the engineer for existing lines comprise thirty cane gover officers, 
at an annual salary of £7216, engaged wholly or P paca | in 
designing construction works, and four permanent officers, at an 
annual salary of £2950, employed jointly by the engineer-in-chief 
and engineer for existing lines, exclusive of a staff of draughtsmen 
placed under their control. In the evidence recorded the Chief 
Commissioner stated that the Department could not recommend 
any departure from the present system, and that as long as the 
expenditure on construction did not ex £1,500,000 or 
£2,000,000 a year, it was not material what lines were made. The 
views of the Committee were not in accord with those of the Depart- 
ment on these questions. It is the opinion of the Committee that 
the construction of new railways should be removed from the con- 
trol of the Commissioners, who shall be responsible only for the 
management of the traffic and the proper maintenance of existing 
lines. The lowest estimate submitted by the Railway Department 
for any proposed line was, including permanent way material, 
£4589 per mile, with 601b. rails; for engines and rolling stock, 
£1014 per mile; for permanent stations, £210 per mile. It was 
ascertained that these estimates had been prepared without due 
regard to local circumstances or the nature and probable extent of 
traffic to be accommodated, and the Committee have no doubt 
these estimates are excessive. The cost of clearing varies very 
much on the different lines, but the evidence shows that the 
departmental estimate can be considerably reduced. One instance: 
on the proposed line from Warracknabool to Galaquil the schedule 
price is £60 per mile, or £4 per acre, and it has been ascertained 
that the farmers can clear their land for about 6s. per acre, 
including the cost of burning off, by using Mallee rollers, this land 
being covered with Mallee scrub. 

Fencing: The estimate for fencing varies from about £240 to 
£290 for the double mile. This estimate is considered to be at 
least 50 per cent. too high, as a suitable fence could be erected in 
the country districts for £120 for the double mile. Graziers and 
farmers are, as a rule, strongly in favour of wire fencing, with a 
top barbed wire, even in districts where timber is plentiful, as it is 
not so liable to damage by tire or to be blown down, Experienced 
witnesses under examination proved that a perfectly effective doy 
and rabbit-proof fence could be erected for £62 a-mile. 

Level crossings and gate-houses: A considerable saving, not 
only in cost of construction, but also in working expenses, can be 
effected in this item if the system of ger Bg pits is more 
generally adopted in the country districts. e estimate for gate- 
houses and level crossings ia various districts are as follows:— 


Inglewood and Jarklan line .. .. 234 miles «» £5286 
Allendale to Maryborough line .. 28) ,, -. 8208 
Bairnsdale to Bruthen line .. .. 19 ,, - 6518 
Glenloth to Quambatook line .. , er 5048 
Camperdown to Linton line .. 49 se -. 9940 
Elmore to Gunbower line. . 43 = . 8672 
Longwood to Nalinga line 343g 9650 


Bridges and culverts: The Committee think that on light lines 
it is unnecessary to plank and ballast bridges and culverts. From 
a return furnished by the Department, if the bridges on the Donald 
to Birchip line were constructed without planking and ballast, the 
saving in the first cost would be about £2550, or £85 per mile. 

Ballast: The departmental estimate varies from 4s. to 7s. 6d. 
percubic yard. In localities where suitable timber can be obtained 
readily, if the number of sleepers to the mile be increased and a 
60 1b. rail used, the line could constructed and worked without 
ballast. 

Sleepers: The estimate for a sleeper 9ft. by 9in. by 44in. is 
generally 5s. The price paid for approved blue-gum sleepers on 
the last section of the Great Southern line—Toora to Port Albert— 
was 3s. 3d., and for improved messmate 2s, each, 

Earthworks: The Committee have observed that local bodies 
get earthwork done about 30 per cent. below the prices estimated 
by the Department, the formation being often of a similar cha- 
racter to that required for a railway. The width of embankments 
can also in many cases be reduced with advantage from 15ft. 6ir. 
to 13ft. 6in. on top. It has been ascertained that the difference in 
cost between an embankment 15ft. 6in. wide and one 13ft. 6in. cn 
the proposed line from Donald to Birchip would amount to £88 
per mile, 

Stations and "ys sheds: A large sum of money is involved in 

roviding a uniform class of station at short intervals on new lines 
fore it is ascertained if the traffic will warrant the expenditure. 
Mr. Kibble, lete assistant traffic manager, stated that on branch 
lines the guard could book the passengers, and the traffic staff 
could be dispensed with at intermediate stations, which would 
save £300 a year at least in the working expenses of each station. 

Classification of new railways: The Committee recommend that 
light’ lines be constructed in the country districts for which light 
engines would be suitable. Abundant evidence has been’received 
that on many of the railways a speed of from twelve to fifteen 
miles an hour would meet al] requir ts. The ity of care- 
ful inquiry into the estimates of proposed lines is shown by the fect 
that twenty-four new lines authorised by the last Railway Con- 
struction Act was estimated to cost £1,678,271, and the expendi- 
ture on those lines to June 30th, 1890, had amounted to £2,207,342. 
The original estimate for six suburban lines authorised by the saine 
Act was £217,755, and the expenditure to June 30th, 1890, 
amounted to £482,607, the increased cost over estimato being 
£793,923 for the thirty lines, The great cost of acquiring land 
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required for railway purposes, and the exorbitant demands made 
by persons whose land is taken, has e' the serious attention 
of the Committee. Abundant evidence has been obtained that in 
some instances the value of country lands would be doubled by the 
construction of a railway, while in nearly every case they would 
be enhanced in value from 25 t» 50 per cent., according to their 
distance from a station. It bas been found, however, that under 
the present system the landowner receives the whole of that 
increased value, and further that the State has, in acquiring land 
for railways, to pay not only the price of the land before the line 
was authorised, but also the enhancement in value given to it 
solely by that railway, and heavy damages for severance in addi- 
tion. 

Although the law as it at present stands provides that the 
enhancement in value of an owner's adjoining lands may be set off 
against the amount allowed for damage by severance, this provision 
has not operated in such a manner as to cause any reduction in the 
extravagant prices paid by the department. In New South Wales 
the law provides that the enhancement may be set off not only 
azainst the amount allowed for damage by severance, but also 
azainst the purchase money, and in the Railway Construction Bill 
of last session it was proposed to amend the existing law in Victoria 
by the introduction of a clause which would have had a similar 
eect in this Colony; this does not go far enough to meet the case, 
a3 it only affects the person whose land is taken, and leaves un- 
touched the adjoining landowners, whose property may be enhanced 
in value quite as much, if not more, by the making of the line. 
The Committee were particularly +. ye also by the advantages 
which local bodies. derived from the construction of a railway 
through or adjoining their territory. One of those advantages is 
the saving in the maintenance of roads. Another material advan- 
tage that municipalities obtain is the additional revenue they 
receive in rates consequent on the enhancement of the capital value 
of the land within a reasonable distance of a new railway. And in 
addition to the increased revenue from rates, the local bodies 
receive another direct benefit, inasmuch as their share of the muni- 
cipal subsidy increases in proportion to the enhancement in the 
value of land within their territory. 

In view of the foregoing facts, the Committee are of opinon that 
no injustice would be done if it were made a ition in ti 
with future railway extension that the districts interested which 
obtain these great benefits should find the land required for the 
construction of the lines in the various parts of the Colony. It is 
considered that the municipal councils or other authorities who 
may be appointed by law could acquire the land, if tley were 
empowered to do so, much more economically than the Govern- 
ment, and that they should be authorised to raised a loan for that 

urpose, if necessary, and to levy a tax on all properties enhanced 
in value by the construction of a railway, in order to pay for the 
land and severance, allowing the Pig rated to have the same 
appeal as in assessment cases under the Local Government Act. 
The suggestion of the Committee as to municipal bodies providing 
the land free to the Government for railway purposes, and levying 
a tax to meet expenses of same, appears to meet with general 
approval throughout the Colonies as the best means of providing 
railway communication in those districts which would otherwise be 
too expensive to maintain. 

The following is a comparative statement of revenue and receipts 
on account of the consolidated revenue fund of the Government of 
New South Wales during the years ended June 30th, 1890, and 















































June 30th, 1891, respectively, showing the i or d 
under each head thereof :— 
nied | coded | De- | 
P en | en B- In- 
Head of revenue or receipt. June 30, June 30, crease. | crease. 
1890. 1891. 
Taxation. £ | &£ £ £ 
Customs <niggltn: .. 1,873,909 |1,982,277 36,454) 144,822 
Excise .. . 261,744) 281,712 7 19,974 
Stamps .. 353.755 | 456,424 _ 102,668 
Licences 183,735 | 132.819 1 871 955 
Total taxation .. 2,623,145 |2,853.233 38 333/ 268 421 
Land revenue. | 
Sales .. .. .. .. .. .. .. 1,064,449 /1,216,446 24,514) 176,510 
Interes* on land conditionally pur- 
chased ser os ~- os es «.-| 104,962] 109,888 - 4,920 
Pastoral occupation .. .. +. | 857,559) 785,933 108,374| 36,748 
Mining occupation .. .. .. ,.| 55,839] 62,144 739 7,043 
Miscellaneous land receipts .. <°.| 74,994| 154,001 4,09S| 88,105 
Total land revenue .. '9.157,086 le 328,409 137,726); 308,328 
Receipts for services rendered. | | 
Railways a- oe ce co oe (2,008,0R6 (2,968,967; — 295,231 
Tramways .. .. | 270,456 287,826 — 17,370 
Post-office . | 620,580 | 657,483 _— 36,902 
Mint receipts .. .. .. .. ..| 12,186) 14,1565 — 2,020 
Fees for escorting conveyance of | | 
Sari 9 502 | 595 ~~ 92 
Pilotage, harbour, and light rates..| 56,185) 60,897, — 4,212 
Registration of brands .. .. .. 1,392 | 1,525 - 132 
Public school fees .. .. 70,738 | 75,448 a 4,704 
Metropolitan water rates 146,7 166,027 — | 19,324 
(Country towns water rates .. 3,862 5,681 — | 1,819 
Metropolitan sewerage rates . . 27,546 79,271 — | 651,724 
Rabbit account assessment .. 47,518 49,764 — | 2,245 
Fees of office * os 102,102 | 102,515 4,129 | 4,541 
Total receipts for services rendered 4,952,762 4,488,956 4,129 440,322 
\ 
General miscellaneous receipts. | 
Rents, exclusive of land.. .. . 62,314 65,645 2,840 6,171 
Fines and forfeitures 14,794 | 17.804 7 3,791 
Unclassified receipts. . 266,768 | 207,288 63,674 4,194 
Total general miscellineousreceipts 343,832| 290.788 67 251 14,157 
Grand total... .. -- 9,177,547 \9,961,837 247,440 |1,031,230 
Deduct decrease . — jo— — 247,440 
Increase on the year. . _— - _ 0 





| 733,790 

Speaking of the railway administration a Melbourne corre- 
spondent to a Sydney daily says: ““Mr. Munro has found him- 
self quite powerless to act, as the Commissioners, with a lofty dis- 
regard of present emergencies, persist in administering the Depart- 
ment according to their own notions, and without accepting any 
suggestions or consulting with the Cabinet; in fact the position 
which Mr. Speight and his colleagues have taken up is that they 
are absolute masters of the railways, recognising no responsibility 
to the Government, and only holding themselves accountable to 
Parliament. For some time strained relations have existed 
between the members of the Government and the Commissioners. 
Mr. Speight and his colleagues continue to carry matters with so 
high a hand that a deadlock threatens, and possibly a stoppage of 
railway construction. The expenditure for the present year by 
the Commissioners has largely exceeded the sum made available 
by Parliament. There is likely to be another deficit in railway 
accounts this year of about £260,000.” Speaking in the Legisla- 
tive Assembly, Mr. Graves said: ‘‘ It appears that the estimate of 
the Railwa partment’s earnings this year was £3,350,000. The 
House had voted the Department already £2,177,500, and the 
House was now asked to pay £157,000 more for working expenses.” 

The Public Works Committee recently invited tenders for the 
supply of 175,000 tons of steel rails to be manufactured within the 
Colony of New Sontti Wales. The Tender Board notify that not a 
single tender has been submitted, either locally or through the 
Agent-General. 

Water has been struck at a spot forty miles from Bourke on the 
main road to Queensland border. The bore is down 375ft., the 
flow of water being 60,000 gallons daily. This is the first water that 
has been struck by any contractor under the new Water Conserva- 
tion Department. The Downs Station bore, Queensland, has struck 





amg supply of water at a depth of 698ft., estimated at 1,600,000 
gallons daily, and the Quimbarra bore, Cunnamulla, has been com- 
pleted at a depth of 1250ft. No. 2 bore, Burrenbulla, has struck a 
supply of 2,000,000 gallons at 1600ft. Too much value cannot be 
laced on the discovery of water in the arid parts of the interior, 
‘or it means a veritable gold mine to the squatters. In the times 
of drought the scarcity of water has been the means of ruining the 
squatters in times past. 


Comparative Statement of Postal and Teleyraph Business in New 
South Wales. 


Year. Year. 

1881. 1891. 
Telegraph lines open. miles.. .. .. 4 278 28,698 
Telegraph lines, cost of construction £492,211 £743,697 
Money orders issued and paid .. .. d 884,270 
os = value -. £1,346,003 £2,446,259 
Letters dispatched .. .. -- 26 355,000 57,707,900 
Newspapers dispatched . . «+ 16,527,000 40,597,000 
Packets dispatched ..  .. - 851,300 8,939,600 


, Queensland.—The revenue returns for Queensland show that the 
total revenue for the year was £3,350,223, compared with £3,221,795 
for the previous year. The taxation for the year shows an increase 
of £91,000 in territorial revenue, a decrease of £61,000, and an 
increase of £7000 in other receipts and services. The expendit 


columns, about 20ft. apart. The structure is very stiff and strong, 
and the trains are running regularly over two of the four tracks, 
the others not being yet completed. Under the retaining walls of 
the embankment part = are driven, cut off to a surface and 
capped with longitudinal timbers ]2in, by 12in. drift bolted to them, 
Upon these timbers is laid a floor of 12in. by 12in. timbers about 
8ft. long, placed transversely and secured by drift bolts. A hand- 
some iron train shed of large span and lofty rise is now being built, 
and the operation of trains will be controlled by a very complete 
interlocking switch and signal plant which is already being put in. 
The tracks are laid with 851b. flange rails spiked to wide ties, 
sixteen ties toa rail. The rail joints are broken and suspended, 
spliced by angle bars 36in. long with six bolts. 

Passenger locomotive.—The Illinois Central Railroad has recently 
had built for its heavy passenger tratlic some engines of the eight- 
wheel type, having four coupled driving wheels and a four-wheel 
leading truck. Cylinders, 18in. by 24in. The driving wheels are 
5ft. 4fin. diameter, with a wheel base of ft. 6in. The truck has 
33in. wheels, with a wheel base of 5ft. 10in., and the total wheel 
base of the engine is 22ft. 8in. The boiler is of the wagon-top 
style, 4ft. 9in. diameter in the barrel, and built of jin. steel. The 
fire-box is of steel, Sft. Gin. by 3ft. Gin. inside, with a grate area of 
29} square feet. There are 232 tubes of charcoal iron, 11 B.W.G., 
Qin. toiad Ai 





for the year was £3,684,655, against £3,695,775 last year. The 
debit balance, which on June 30 last year was £969,144, now 
reaches £1,303 576. 

South Australia.—The revenue returns for the past year show 
that through the Taxation Department £828,838 has n sub- 
scribed, of which amount £615,266 was collected through the 
Customs, while land and income-tax returned £116,788 The 
receipts from public works and services amounted to £1,572,732, 
of this sum £1,198,157 coming from railways and tramways, while 
£213.947 is the income from the post and telegraph service. 
£85,086 is put down for other receipts, while the territorial revenue 
from land sales, rents, licenses, &c., of Crown lands is set down as 
£245,573, giving an approximate total ef £2,732,220. The Com- 
missioners of Railways have been in communication with the Brush 
Electrical Engineering Co. for the purpose of arranging with that 
company to fit up an experimental train with electric light. The 
Commissioners have also had an interview with the i 
director of a railway carriage -lighting company in England, 
who intends to submit proposals for lighting the trains upon his 
return to England. It has been estimated that of the whole land 
alienated from the crown, 703 persons hold £16,000,000 worth in 
values of from £5000 to over £100,000 each ; 4386 hold £8,500,000 
in values of from £1000 to £5000 each ; 5029 hold £3,600,000 in 
values of from £500 to £1000 each ; 11,678 hold £3,000,000 in 
values of from £100 to £500 each ; 18,000 hold £900,000 in values 
from the lowest up to £100 each, while 111,000 adults of the popu- 
lation hold no land whatever. 

From a return issued, the Melbourne Tramway and Omnibus 
Company’s traffic for nine months bas been as follows :— 








Pp RP. Sent, 
al _ ¥ 
No £ 

September .. 3,638,082 42,580 
October... .. 3,988,828 . 46,047 
November 4 342 433 50,855 
December 4,551,324 53,279 
January 4,479,302 52,334 
February 3,864,162 45,164 
March |. 4,871,162 51,083 
April 4,043,068 47,293 
May 3,997 ,656 46,820 
June 3,476,116 40,642 


Royal Mint, N.S.W.— Abstract of Transactions. 








June, 1891. Since January Ist. 
oz. oz. 
Weight of gold received for coinage— 
New South Wales .. .. .. .. 8,669 07 64,888 16 
Queensland 53,906 49 257,643 09 
New Zealand 6,172°86 44,655 07 
Victoria .. .. - — 
South Australia — 6,026 52 
Other countries — 57601 
a ae 1,573°75 4,240°99 
Total .. 70,322°17 378,029 °74 
2ead £ s. d. 
Gross value of the above 254,581 3 0 1,379,824 7 6 
Gold coin and bullion issued— 
Coin—Sovereigns .. .. .. 320,000 0 0 1,325 000 0 0 
Half sovereigns .. — 77,000 0 0 
ee eee 1212 5 11,784 12 4 
820,012 12 5 1,413,734 12 4 
Silver bullion issued .. 2,467 19 1 7,369 7 6 
New silver coin issued .. .. 3,300 0 0 8,600 0 0 
New bronze coin issued.. .. 330 0 0 810 0 0 
Worn silver coin withdraw 
from circulation .. .. 700 0 0 1,600 0 0 
Revenue paid over— 
Mint receipts oe «8 1,243 16 8 6,897 4 2 
Escort charges.. .. .. 61 10 11 265 16 7 


The result of the New South Wales election has been a surprise 
for everybody, the members returned being in the following order: 
Ministerial, 49 ; opposition, 50 ; labour, 37 ; independent, 5; total 
141. The large return of labour candidates is the result of the 
combined unions, who have carried all before them where they 
have nominated candidates. 








AMERICAN ENGINEERING NEWS. 


The Baltimore and Ohio Railroad will relay the track on its 
division between Philadelpbia, Pa., and Baltimore, Md., with 
85lb. rails, in place of the present 67 Ib. rails. The distance is 
ninety-six miles. There is a growing tendency towards the use of 
heavier rails than those now in general use. Several roads are 
using 801b. rails. The St. Paul, Minneapolis, and Manitoba will 
lay 851b. rails on its mountain division; the Pennsylvania Railroad 
has a standard 851b. section; the Lehigh Valley, the Philadelphia 
and Reading, and the New York Elevated railways have some 
90 1b. rails; while the Boston and Albany Railroad of adopted a 
95 1b. rail for use on its main line. The Baltimore and Obio Rail- 
road has received the first shipments of the new rails, and will 
commence laying them at Canton, Md. About 22,000 tons will be 
required, and the work will be completed about the end of 1892. 
This division has also been equip for operation on the block 
system. The blocks will be five miles leng. It will not be worked 
on the absolute block system, however, but a second train may be 
allowed by the signalmen to enter a block after a seven minutes’ 
interval after the nrst train. The second train will, of vourse, be 
notified that the block is not clear. On one road signals are to be 
used to indicate the interval of time between trains. At night a 
red light will be displayed at each station for five minutes after a 
train has passed, a blue light for another five minutes, and then a 
white light. 

Pennsyleania Railroad.—The Jersey City terminus of the road 
—opposite New York City—was formerly reached by a four track 
line running along on the street level, and there was consequently, 
much delay to street traffic, while numerous accidents occurred 
owing to the impatience of persons to get across when the gates 
were closed. e line has now been elevated, however, right 
through the city, but runs down the same street, which is con- 
sequently of a low class of residences. Near the terminal the road 
is carried upon embankment with vertical retaining walls of 
massive masonry. The greater part of the elevated structure is a 
plate girder viaduct of deck spans of about 50't. The column: are 
about 50ft. apart longitudinally, and there are three rows of 








o ter, 11ft. Zin. long, and 2in, pitch, The smoke- 
box bas an extension front and a plain pipe stack. The beight 
from rail level to the centre line of the boiler is 7ft. 7in., and to 
the top of the smokestack, 14ft. 3gin. The arrangement of driving 
springs and equalising levers is peculiar. The leading drivers have 
ordinary plate springs over the axle-boxes, the front hanger being 
attached to the frame, and the rear hanger to the equaliser, which 
is fitted with an inverted plate spring. The rear drivers have a 
horizontal lever bearing on the axle-box, with the front hanger 
attached to the equaliser, and the rear hanger to a coiled spring 
below the bottom rail of the frame. The axles are of hammered 
iron. Driving journals, Sin, by 9in.; truck journals, 5in. by 10in.; 
tender journals, 4}in. by 8in. The engine truck is of the swing 
link _ The tender is carried on two four-wheel trucks with 
36in. wheels, and the tank has a capacity of 3840 gallons. 

Bicycle railway.—A single-rail railway on the Boynton system, 
which is inappropriately called a bicycle railway, is in operation 
near New York, and is an interesting specimen of a railway 
novelty. The line is about 1} miles long, following the track of an 
old single-track railway, one line of rails of which has been relaid 
with 7 Ib, rails. At one side are erected vertical posts with arms 
projecting at the top to carry an overhead wooden rail directly 
above the track rail. There is one long curve on the live, and 
switches to side tracks at both ends. If the line is double tracked 
the second rail of the old single track road will be utilised, this 
being one of the claims made in favour of the Boynton system, 
that a single-track road can be used asa double track, The engine 
has a vertical boiler and a high tank and coal bunker at the rear 
end of the frame. The cylinders are 10in. by ]2in., and drive a 
single grooved driving wheel, 6ft. diameter, under the tank. 
Under the front end of the frame, forward of the boiler, are two 
wheels, 3ft. 6in. diameter, carried in a ie or truck frame, 
and having tires 4}in. wide with a groove 2in. deep. A steam 
driving wheel brake is used. On top of the cab isa frame carrying 
two horizontal iron guide wheels, about 3in. or 4in. clear from each 
side of the upper guide rail. One or other of these wheels bears 
generally upon the guide rail, according to the effect of curves, 
&c., but at intervals the engine runs upright, with neither wheel 
touching the guide rail. The engine weighs about 9 tons. The 
cars are about 4ft. wide, with two storeys having nine compart- 
ments each. The compartments seat three on a side, or 108 pas- 
sengers in all. They are carried on a two-wheel truck, like the 
engine truck, at each end, and have two sets of guide pulleys 
above the roof. The weight of a car empty is 5 tons. 

Steel Railway Cars.—The use of cars constructed entirely of steel 
has been frequently s within the last few years, and a few 
experimental cars were built some time ago, including a p ger 
car of tubular form, and a mail car which did good service. Metal 
framing of different kinds has been used quite extensively, and 
two or three companies have been organised to build cars entirely 
of steel, generally freight cars. Of these, the Harvey Steel Car 
Company has built a number of box, flat, and gondola coal cars, 
and has recently built some stock or cattle cars. The stock cars 
are 34ft. long, Sft. 6in. wide inside, 12ft. high from the rail to the 
top of the roof, and have a carrying capacity of 60,0001b. The 
frames are of heavy channel and angle iron ; the roof is of channels 
with sheet steel sheathing and wooden lining; and the channels 
forming the sides of the roof and floor framing are connected by a 
side trussing of angle irons and rods, dividing the sides into seven 
panels, the middle one of which forms the doorway. The floor and 
ends are pine planks, The lower weve of the sides are of 7jin. 
planks, with 2in. spacing, for ventilation, and the upper parts are 
of corrugated steel. Box and other freight cars have sides, ends, 
and floor of steel plate. The cars are carried on two four-wheel 
trucks with wheels 33in. diameter and a wheel base of 5ft. The 
seen centre to centre of trucks is 24ft. The truck frames are 
of steel. 

Sewer construction.—The following are among the provisions of 
specifications for a small system of sewers :—The brick to be 2in. 
by 4in. by 8in., laid in a mortar of one part cement to two parts 
sand, mixed dry and made into mortar with just enough water to 
make a thick paste. Concrete to be one part cement mortar and 
three parts crushed stone cr clean pebbles not ding 2hin. 
The pipe sewers to be of salt glazed vitrified pipe, with the thick- 
ness of the shell not less than one-twelfth the diameter of the pipe. 
Each piece to be tested by ringing. The joints to be filled with 
cement mortar of two parts coarse sand and one part Portland 
cement mixed as above. The pipe layers will have a plunger 
attached toa rope to fit the interior diameter of the pipe, and 
must pul! this through to clean the pipe of any protruding cement. 
In quicksand oakum gasket is to driven into the joints and 
cemented. The brick sewers to have the brick wetted before laid, 
and cement mortar used as above; 1 |b. of lime paste twenty-four 
hours old may be added for each 41b. of cement. Above the 
springing line, the outside will be covered with 4in. of cement 
mortar. The interior will be covered with a coat of thin cement 
applied by a broom, and covering the bottom and 8in. above the 
springing line. The manholes will be 2ft. diameter at the top, 
5ft. by 3ft. at the bottom. Drain tile will be laid in the trench 
along with the lateral sewers. Flushing tanks will be placed at 
the heads of the lateral sewers, and will be fitted with automatic 
flushing syphons. 

Lightships.—Four new and improved lightships are being built 
for the Lighthouse Board. They will be of iron and steel, 
118ft. 10in. long ; 26ft. 6in. beam ; 14ft. 6in. depth of hold. The 
hulls will be divided by four main bulkheads extending up to the 
main deck, and bilge keels 55ft. long will be built on each side to 
steady the vessels in rough weather. Another device to increase 
their steadiness is the arrangement of the anchor cables, which 
will pass through hawse-holes directly through the stern posts 
instead of at one side of the same, so that they will pull more 
evenly on the cables. The vessels will be fitted with steam 
engines and screw propellers, so that they can go to their stations 
without assistance, while the steam power will be of value in rough 
weather to ease the strain on the cables, and also in the event of 
drifting from the anchorage during a storm, The steam plant will 
include a windlass and steam fog signal. They will carry two 
masts with trysails. One of the lightships will have flash electric 
lights, four being carried in lense lanterns at each masthead. The 
others will also have distinctive ligits, and the Lighthouse Board 
is now experimenting with revolving screens for lightship lights. 
One of the most difficult works of this kind ever attempted is the 
construction of a lighthouse on the oe shoals off Cape 








Hatteras. The site is some distance from land, the sea and winds 
are very treacherous, storms coming up very suddenly, and a big 
caisson having to be towed out and suuk. ‘The first caisson has 
‘already been wrecked while towing out. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
To-pay's market in Birmingham was steadier than a week ago, 
in consequence of the upward bound in Cleveland warrants which 
was noticeable a week ago having spent itself, and the prospects of 
a settlement in the dispute with the blast furnacemen at Cleveland 
having improved. ‘Trade therefore assumed a more normal aspect, 
and outside influence had little effect upon the market. 

Pig-iron buyers do not look for any immediate advance in pigs. 
Prices of pigs are steady on the basis of 44s, to 45s. for Derbyshire 
forge iron, and Northampton about 44s.; though some sales are 
reported at as low as 43s, per ton. Lincolns are 47s, to 47s, 6d. 
easy. Hematites are easier, and are quuted by the Barrow 
Company 59s. to 60s. for No. 4 and No, 3 forge respectively. 
Staffordshire part-mine foundry pigs vary from 50s, to 55s3,, while 
common foundry are quoted 40s, Forge medium yuality pigs are 
44s, to 47s. 6d.; and cinder pigs, 36s, to 38s, All-mine pigs remain 
at 60s. to 623. 6d. hot-blast, and 95s. to 100s. for cold-biast sorts. 

The makers of pig iron in Derbyshire and Northamptonshire are 
booking some moderate contracts, and some rather heavy bargains 
are offered for foundry iron, Stocks of pigs at the works 
generally are small. On ‘Thursday offers to take the whole of one 
of the Staffordshire maker’s output to the end of the year at 
present rates were declined, as the feeling is, that with firmer coal 
prices in the winter pig iron will command more money. 

In the malleable iron trade marked bars continue at £8 to 
£8 12s, 61., second sorts are £7, and merchant sorts £6 10s, 
Common bars are still offered at £5 15s. to £6, and the competition 
from Wales in this branch is severe. 

Sheet iron shows little departure from the condition of the past 
few weeks, The call from the galvanisers being only quiet, a new 
source of demand would be gladly welcomed. But with the foreign 
markets in their present unsettled condition, and the home trade 
not over-brisk, orders are of short account, and the mills are only 
running part time. Makers are working from hand to mou bh in 
most sizes, and forward orders are largely absent. £6 15s. to 
£6 17s. 6d. and £7 are the prices ruling tor singles, while doubles 
are £7 23s, 6d. to £7 53., and lattens £7 17s. 6d. to £8. 

Prices of galvanised iron at date are easy on the basis of £12 to 
£12 5s. per ton for sheets of 24 gauge bundled, delivered Liverpool, 
though in the present partially employed condition of the trade, 
prices are very varied, and the figure I have given is not the 
minimum. 

Demand in the hoop and strip iron trade is only quiet, but an 
improvement is looked for at an early date as the autumn trade in 
tubes comes on, There has lately been some talk of a change in 
prices in tuba strip iron, but as the result of a conference 
between the Strip Makers’ Association and the Iron Tube Manufac- 
turers’ Association, the difficulty bas been got over by the iron- 
masters resolving to make no change in the prices, but undertak- 
ing to make a pro rata contribution to the funds of the Tube 
Makers’ Association. Strip iron therefore remains at £6 53., and 
hoops at £6 10s. 

The inauguration this week of the new wages scale in the sheet 
iron mills bas been the occasion of serious trouble in an unlcoked- 
for direction. The underbands at the mills are quarrelling with the 
forehand rollers, farnacemen, and shearers as to what reduction 
they ought to submit to, and at the great works at Wolverhampton 
of Messrs. John Lysaght, Limited, the dispute between the two 
classes of labour has resulted in the works being closed this week, 
with the prospect of remaining idle next week aiso uoless the men 
effect a settlement between themselves. 

The coal trade continues to occupy a very strong position, not- 
withstanding that the pits are still only making about four days a 
week. Some sensation has this week been caused among iron- 
masters by the statement of co'li»ry masters that there wil: be no 
reduction in coal prices for nine months. 

A scheme which, if carried out, is likely to have considerable 
influence upon the Midland iron and steel trades is just now 
receiving considerable attention. 1t is the proposal to which brief 
allusion was made last week, to form a syndicate of Midland manu- 
facturers to purchase the Worcester and Birmingham Canal, which 
is now the property of the Sharpness Docks Company, and to so 
widen and deepen it as to let it form a continuation of the Severn 
navigation waterway, which is now undergoing improvements, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—There is still no improvement to report in the con- 
dition of trade throughout this district. Both in pig and finished 
iron buying goes on only in very small quantities, consumers not 
caring to purchase beyond present actual requirements, and in 
most cases they seem to be fairly-well covered for some time to 
come. A continued uneasy feeling with regard to the future pre- 
vails throughout nearly all branches of trade, and apprehensions of 
pending labour and wages difficulties in the near future necessarily 
tend to check operations of any long forward character. Although 
the present unremunerative basis of prices compels makers to hold 
on to late rates, with in some instances a tendency to harden, there 
is still a good deal of low selling on the part of merchants and 
dealers, which gives an irregular tone to the market, and business 
altogether remains in a very unsatisfactory condition. 

The Manchester Iron Exchange, on Tuesday, brought together 
only a thin attendance, and a want of animation characterised 
business generally. For pig iron inquiries are chiefly confined to 
limited quantities for immediate requir ts. Lancashire makers’ 
quotations remain nominally on the basis of 45s. for forge to 46s. 
tor foundry, less 24, delivered equal to Manchester; but at these 
figures local makers are doing little or nothing, as they are com- 
pletely undersold by district brands of equal quality. For Lincoln- 
shire iron prices still average about 433. for forge and 45s, for 
foundry, with Derbyshire ranging from 43s. and 433, 6d. for forge 
to 47s, and 47s. 64, for foundry, less 24, delivered here, but the 
business has been extremely small, consumers and merchants 
having apparently covered their requirements by the fairly large 
buying which | reported a few weeks back. In outside brands 
prices are somewhat irregular, owing to low selling on the part of 
merchants and dealers. For special foundry brandsof Middlesbrough 
some of the makers are very firm at 48s, 10d. to 49s. 4d. net cash 
as their minimum quotations for delivery equal to Mauchester, but 
the lower qualities can be bought readily at about 47s. 10d. to 
48s, 4d. net cash delivered here. In Scotch iron there are some 
low sellers of oe, preva | which is being offered at about 50s. 6d. 
delivered at the Lancashire ports, although in most cases sellers are 
asking quite 6d. to 1s. above this figure, whilst Glengarnock is not 
quoted under about 52s. 6d. to 53s, net, delivered. 

In the steel trade business continues very quiet, both as regards 
raw and manufactured material. Hematites still show a downward 
tendency, and good foundry qualities delivered in the Manchester 
district could now be bought at about 57s, to 57s. 6d., less 24, with 
billets not averaging more than £4 12s, 6d. to £4 15s. net cash. 
In steel boiler plates, the orders coming forward coatinue small in 
weight and few in number, with £7 5s representing the full price 
which can be got upon ordinary sales for delivery to consumers in 
the neighbourhood of Manchester, and anything like favourable 
specifications could, in some instances, be placed at considerably 
below this figure. 

With regard to manufactured iron the market remains generally 
steady at late rates, many of the makers being well supplied with 
orders to keep them going for the next month or so, and con- 
sequently not at all anxious to sell at current unremunerative rates, 
Lancashire bars might in some instances be bought us low as 
£5 16s, 3d.; but makers generally are holding to £5 17s, 6d., and 








North Staffordshire cannot be bought under £6 
in the Manchester district. In hoops a moderate business is coming 
forward, although buyers seem to be holding back as much as 

»ssible, with a view to breaking through the makers’ combination, 

ut in this they are not at all likely to be successful. In fact, in 
some instances makers are quoting in excess of the combination 
prices, and for delivery in the Manchester district £6 53. to 
£67s. 61, is being quoted; whilst special cut lengths, delivered 
ex steamer, Liverpool, are quoted at £6 10s. up to £6 12s. 6d. per 
ton, Sheets are not in more than moderate request; but prices 
are maintained at about £7 5, to £7 7s. 6d. for singles, with 10s. 
extra for doubles, delivered in the Manchester district. 

In the metal market rather more business is reported, and with 
makers generally full of orders, they are very firm at full list rates 
for all descriptions of manufactured goods, 

With regard to the engineering trades, a slackening off as regards 
the weight of new work coming forward is still reported generally. 
In many cases machine tool makers are now getting through their 
orders, whilst locomotive builders report very little new work 
giving out, and as regards general engineering work there is a 
decided quietening down in the quantity of business giving out or 
in prospect. 

‘isiting the works of Messrs. John Wild and Co., of Oldham, 
the other day, I had the opportunity of inspecting several novelties 
which the firm have in hand. One of these is a new patent 
governor in which, contrary to the usual custom, the valve spindle 
is actuated by the upper pairs of the links of the governors, and 
by this arrangement the balls descend whilst they are moving 
outward, thus assisting the centrifugal force in its action instead 
of opposing, as is the case with other forms of governors. Instead 
of a central weight, a spiral spring is employed, the difference in 
this arrangement being that as the valve spindle lowers the 
spring is compressed, and this becomes equal to a variable centre 
weight, thereby making the governor more sensitive in its 
action, and entirely preventing racing when the load or part of 
it is thrown off the engine. By using a spring instead of a 
central weight the speed of an engine fitted with one of 
these governors can be varied as required from any cne speed 
to about double that speed, simply by pressing the spring by 
means of a nut provided for the purpose. The link work of the 
governors is so constructed that the valve movement is about twice 
as great as the outward movement of the balls, thereby enabling 
the steam supply to be regulated with a very slight variation in 
speed. The throttle valve is in perfect equilibrium, and dces not 
offer the slightest resistance to the action of the governors. These 
new patent governors have already been fitted to engines running 
with great variations of load, and also in cases where the full load 
is frequently thrown off, such as in engines for driving air-pumps 
in connection with vacuum pans, where the pumps are frequently 
thrown off; also in smaller engines used for driving sausage 
machines, in which there is a good deal of on and off work ; and 
under both these varying conditions I understand that practically 
little or no variation of the speed of the engine is detected. 
Messrs. John Wild and Ce. have also just completed a new 
machine for forging steel balls for the Steel Ball Manufacturing 
Company, of Manchester, to which I have previously made 
some reference. Several improvements have been introduced in 
this machine, which may now be regarded as practically perfect 
for doing the work for which it has been designed, and | shall be 
enabled to give additional particulars in a further notice. Recently 
in Notes from Lancashire | referred to the introduction of ball 
bearings in drilling machines, and I may add that Messrs. J. Wild 
and Co, have for sume time adopted this method of removing the 
friction due to the thrust of the feed, the roller or ball bearings 
being introduced between the feed nut and the bracket, so that all 
the work is transmitted to the drill, and is then expended in 
accomplishing the object in view. It is claimed that by this special 
construction 65 per cent. less power is required for a given size of 
hole than by similar machines of the ordinary types. I may add 
that 1 also saw in hand several of their new portable hauling and 
winding engines which have already been described in THE 
ENGINEER. ‘These have met with so much favour that nine pairs of 
these engines have been supplied to one firm of colliery owners, 
and three additional pairs are on order for the same firm, whilst 
they are being largely adopted by colliery owners generally. 

A steady tone is being well maintained generally throughout the 
coal trade of this district, and in the better qualities suitable for 
house fire purposes especially prices are firm at fully late rates, 
with stocks not accumulating in anything like the average quantity 
for the time of the year. The slackening activity in many coal- 
using industries is, however, necessarily affecting the demand for 
steam and forge coals and engine classes of fuel, whilst the holiday 
stoppages of works and mills is for the time being also throwing 
considerable quantities upon the market. This necessarily gives 
an easier tone to prices, and upon special sales colliery proprietors 
in many cases are willing to give way upon current quoted rates, 
whilst inferior descriptions of engine fuel are pushed at extremely 
low figures where buyers are in a position to take quantities for 
prompt delivery. At the pit mouth best coals still average 12s. 
to 12s. 6d., seconds from 10s, to 11s., and common house fire coals 
9s. to 9s. 6d. per ton, Steam and forge coals could now be bought 
at about 7s. 6d. to 8s., burgy 6s. 6d. to 7s., best slack 5s. 6d. to 6s., 
with common sorts offering at 33. 6d. to 4s. per ton at the pit 
mouth, 

The gas coal season may now be considered as practically closed, 
and taking the average prices which have been obtained upon 
contracts placed, they may be said to have shown a reduction of 
about 6d. in the best qualities, and 10d. to 1s. per ton upon 
inferior descriptions of gas coal, as compared with the contract 
prices obtained last season. The best qualities of gas coal have 
averaged 10s. to 103, 6d., and common sorts about 9s. 3d. to 9s. 9d. 
per ton at the pit mouth. 

In the shipping trade there has been rather more doing, and 
prices have perhaps not been quite so weak as they were a short 
time back, but common steam coals may still be bought at about 
9s. to 9s, 64., with best qualities averaging about 10s. per ton, 
delivered at the ports on the Mersey. 

Barrow.—There is no improvement to note in hematite pig 
iron: The amount of business done by makers during the past 
week has been very small. The demand from all sources keeps 
exceedingly quiet, the orders placed being simply large enough to 
cover the purchasers’. immediate requirements. There is a total 
absence of orders for forward delivery. In the meantime makers 
are fairly off for orders, but at the present rate of output they will 
soon be worked off. There is not so much unity noticeable 
amongst makers as was the case a while ago, as while the stores of 
warrants were increasing the production was increased. There 
are now again only forty-one furnaces in blast. There has 
been some speculation in hematite warrants during the past 
week, and prices have fluctuated somewhat. These are quoted to- 
day at 48s. 7d. per ton net cash. Makers, on the other hand, 
have been asking 48s. 6d. to 50s, per ton net f.o.b. for parcels 
of Mixed Nos. of Bessemer iron. There does not appear to be any 
signs of a revival in the trade for some time tocome; buyers appear 
to want next to no iron, and steel makers are using very small 

uantities. The stocks of hematite warrants have been increased 

uring the week to the extent of 1486 tons, and now stand at 
145,249 tons. The shipping trade is quiet; the exports for the 
week amount to 17,572 tons, as compared with 15,275 tons in the 
corresponding week of last year, a decrease of 2297 tons. Up to 
date 680,287 tons have been exported, against 609,978 tons last 
year, a decline of 70,309 tons on 1891. 

The steel trade is exceedingly quiet. The mills in the Furness 
district are not over-well employed, but in Cumberland many of 
the works are stopped altogether, There is not much doing in 
steel rails, although a few orders are offering. Heavy rails are at 
£4 5s., light rails have advanced to £5 15s., and colliery rails 
have declined to £6. The business doing in steel shipbuilding 
material continues fair. Plates remain at £6, angles have advanced 
to £5 15s., and boiler-plates stand at 615s, There is not much 


md ton, delivered 


doing in billets and slabs at £4 7s. 6d., or blooms at £4 5s. or tin- 
plate bars at £4 7s. 61. Wire rods are likewise slow at £8 2s, 6d. 
for No. 5, and £8 7s. 6d. for No, 6 standards, Hoops represent a 
fair trade at £6 10s., to as high as £8 per ton according to section. 

In the shipbuilding and engineering trade the works and yards 
are busy. New orders are offering, and it is expected will be 
placed at a not very distant date. 

Iron ore keeps in small request. 
to 10s. per ton net at mines. 

In East coast coke the business doing is not large ; 17s. 6d. to 
18s. 64. is now the quotation for deliveries. 


Average qualities are at 9s. 6d. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal and iron trades continue in about the same condition 
as last week. Buyers of iron simply order from hand to mouth, 
there being no confidence in business circles. Makers believe 
that prices have now touched bottom. I‘ may be so, but the 
reiteration of the statement does not induce people to pur- 
chase. In the coal trade the advent of warmer weather has 
not caused prices to droop, as was anticipated. Dealers in 
house coal are sending out circulars advising their customers 
to lay in supplies for the winter, as queiations are certain to 
be advanced on the lst September. Ironmasters are consider- 
ably exercised by the announcement that the coalowners do not 
mean to make any concession in their classes of fuel, on account of 
the close approach of winter, when demand always suffers a few 
weeks in advance. The general body of manufacturers are 
undoubtedly feeling the effects of excessively dear fuel, through 
in a less acute degree than the ironmasters, who cannot possibly 
produce at a profit in many instances. : 

A well-known and old-established cutlery firm have had sent to 
them examples of piracy by German manufacturers. This firm 
make several important specialities in knives for cutting pineapples 
and gathering the produce from the vines. A great market is 
Penang, the principal business being in the Dutch possessions of 
the East and West Indies. The acid from the pine apple corrodes 
the knife, and renders it unfit for more than a day’s use. The 
knife for the vines is made in iron, as being harder than 
steel. It also simply lasts the day. It is thus necessary to 
have an immense stock of these knives, and thousands of 
dozens are ordered at a time. The Germans, ever on the 
alert for outlets for their wares, have cooly appropriated the 
Sheffield trade-mark and sent out imitations of the goods bearing 
the Sheffield brand. The firm, after consulting with the officials 
of the Cutlers’ Company, have decided to register their trade 
mark at the place of sale. They hope thus to secure the vigilant 
espionage of the Custom House officials at the other side. As an 
additional precaution, they have decided to add the word 
‘* England ” after Sheffield. This is rendered necessary by there 
being a “Sheffield” both in Germany and the United States, 
Several of the principal cutlery houses have commenced to add 
‘* England” on what is called the “‘ pile” side of the knife for the 
same reason. We are yet a long way from international fair 
dealing in the world’s industries. 

At the last London sales of mother-of-pearl and tortoiseshell, an 
advance was secured of 10s. to 15s. per cwt. Very little of what 
was offered was suitable for cutlery purposes. The increased prices 
obtained for ivory at the London sales were more than maintained 
at Antwerp, where the quotations showed that £2 to £3 more per 
cwt. was readily given. Two Sheffield houses were represented. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


BusINEss in all branches of the iron and steel industries con- 
tinues very markedly on the down-grade, and no one appears to 
take an optimist view of the trade of the rest of the year, for at 
present there does nut seem to be anything to justify it. The pig 
iron producers, though they have blown out so many furnaces of 
late, still find their output—at least of the commoner qualities— 
in excess of the requirements, and likely to be more so, for the 
consumption, both at finished ironworks and foundries, is falling 
off materially, as the amount of work decreases, in spite of lower 
prices ; in fact the concessions in prices simply tend to induce 
buyers to hold off in expectation of further reductions. This week 
in the Middlesbrough and Stockton districts work is suspended at 
almost all the finished iron and steel manufactories, foundries, and 
indeed all the works other than blast furnaces, which cannot, of 
course, be stopped for a few days. 

The North-Eastern Steel Works is the only important establish- 
ment in operation this week, and they are not kept going through 
any press of orders, but because the proprietors make it a rule 
never to lay off their mills at race time. Trade is so bad with the 
other manufacturers that they are glad enough of the opportunity 
of shutting up for a week. Stockton races are the ironworkers’ 
carnival, and few of them will pursue their regular employment 
who can avoid it. The iron trade has been relieved from the 
danger which threatened it last week, and so disorganised business, 
for the strike of enginemen, Xc., at thirty-eight out of the ninety 
furnaces now in operation has been obviated, the would-be strikers 
having deemed ‘‘ discretion the better part of valour” when it 
came to the point, and, though their officials breathed forth 
threatenings, it was thought wiser not to proceed to a strike, but 
to keep at work at any rate for a month, accepting under 
protest the 64 per cent. reduction which all the other men 
connected with the blast furnaces have accepted in accordance 
with the sliding scale. Yet the secretary of the Enginemen’s, Xc., 
Association claims a victory, though it is difficult to see where that 
comes in. It certainly is not expected that any strike will now 
occur, The example of the Scotch blast-furnacemen’s strike in the 
early part of the year, which cost the Association nearly £12,450, 
and resulted unsuccessfully to the operatives, should be sufficient 
warning that it is not advisable to strike in times like these. 

The price of pig iron is somewhat easier this week, now that it 
is certain that there will be no strike, and no reduction in the 
output, but nevertheless No. 3 has not gone down so much as 
might have been expected, this being due to the fact that it is 
scarce, and very little can now be bought from the makers for 
prompt delivery; indeed, any one who wants to get No. 3 for 
immediate shipment has to go to the public warrant stores for it, 
and it is now to be noticed that the stock there, which has been 
increasing for so long a period, sometimes rapidly, has commenced 
to decline, and on Wednesday evening 154,680 tons were held, or 
2603 tons decrease on the quantity held a week previously. 
Makers have all the week quoted 40s. per ton for prompt f.o.b. 
deliveries of No. 3 G.M.B. Cleveland, but could — supply 
little at that, nor could merchants who would do_busi- 
ness at 39s. 6d. in some cases, and 39s. 9d. in the majority. 
Iron has been offered for delivery up to the end of the year at a 
reduction on the present prices, but buyers could not be found. 
Middlesbrough warrants, which were obtainable at 39s. 5d. cash 
when this week opened, rose to 383. 94d. cash on Tuesday, but 
dropped on Wednesday to 39s. 6d. cash. 

The unsatisfactory demand from Germany is a source of weakness 
to our ironmasters, who depend so much upon it in the autumn; 
but this year bad trade over there and cheaper native iron lead to 
the purchase of much less Cleveland iron for consumption in 
German works. Grey forge pig, which should be only ls. per ton 
below No. 3, is offered at 36s. per ton by makers, or 4s, per ton 
less, yet it with difficulty realises this price. The stock of this 
quality is already large, and will be added to considerably this 
week by the stoppage of so many of the works which consume 
forge iron, as the surplus is not now being taken se lirgely by the 
Scotch manufacturers. Mottled iron is 35s. 6d., ani white 35s. 








For mixed numbers of hematite 48s. per ton is now asked. The 
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Skinningrove Iron Company, since the opening of its harbour a 


remembered, with regard to the latter, that the retiring president, 
Prof bel, took a lively interest in the prevention of colliery 





few wee , has been shipping pig iron very freely, especially 
for Scotland. Last week it loaded three steamers, and was 
left with a stock of only thirteen tons at the works at the close 
of the week. The iron is now reckoned one of the g.m.b. 
brands. 

A subject of great interest and importance to the Tees-side dis- 
trict has attracted much attention this week, viz., the discovery of 
a seam of coal under the salt beds at Port Clarence, close to Middles- 
brough. The nearest colliery at present is some fourteen or fifteen 
miles away, and the industries of Cleveland derive their supplies of 
fuel from pits situate thirty milesaway. Theimportance of finding 
supplies at their own doors is, of course, not to be under- 
estimated. In the early spring, it will be remembered, a 
blower of natural was discovered during the search for 
salt at Haverton Hill, but the sides of the bore-hole falling in, 
operations there were stopped. The Newcastle Company, there- 
fore, resolved to sink one of the existing boreholes deeper to 
ascertain what underlay the salt bed which they had met with at a 
depth of 777ft., and which was 44ft. thick. There have been 
many trial boreholes sunk in the district with a view of finding 
coal, but none of them reached anything like that mineral, probably 
because they were not taken deep enough. Geologists did not believe 
that any coal would be met with, and held that the main seam 
of the Durham coal measures gradually tapered away as it neared 
the banks of the Tees, and disappeared altogether. However, the 
Newcastle Chemical Company a few days ago, at a depth of 1956ft. 
from the surface, pierced a seam of coal 2ft. thick, and of good 
quality, but at that depth such a seam would not pay for the 
working, and accordingly the explorers will sink deeper, for the 
boring is now in the “‘ blue post,” which generally overlies a coal 
seam which it will pay to work. Natural gas has also been met with, 
but not in sufficient quantity te make it of any commercial value. 
A = pressure was obtained to light the engine-house at 
the well. 

Improvement in the finished iron and steel trade there is none, 
and so short are manufacturers of work, that the stoppage of 
the works on Tees-side for the races is rather welcomed than 
otherwise by all except the pig iron workers, who have had to 
suspend their deliveries. Prices are weak and unsatisfactory, but 
quotations are the same as they have been for some time t. 
The South Stockton Rolling Mills, South Stockton, are not likely 
to be re-opened on this side of the new year without trade 
materially improves, and it is a question whether another Stockton 
works will be kept going if business continues so unprofitable, the 
Court of Chancery refusing to allow of operations being continued 
if a clear profit cannot be guaranteed. 

Messrs. John Spencer and Sons opened their new steel works at 
Newburn-on-Tyne on Saturday. 

Seldom has there been a more disastrous and futile strike than 
that of the Scotch blast-furnace men, which continued for twenty- 
three weeks, viz., from October, 1890, to March, 1891. The 
accounts have now been published, and these show that it cost the 
National Association of Blast-furnacemen, which has its head- 
quarters at Middlesbrough, no less than £12,448, of which 
£12,179 was paid in aliment to the men. After spending this 
enormous sum, the men had not only to abandon a claim 
that they should be paid extra for Sunday work, but they had to 
submit to a reduction of 20 per cent. before the employers would 
re-engage them. This will S a lesson to the Association which 
will in the future prevent the leaders from rushing intc a strike 
with a falling market. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Glasgow pig iron market has again been quiet this week. 
Only a very few transactions took place in Scotch warrants, at about 
47s. 4d. cash, and there was no forward business whatever in this 
iron. Cleveland and Cumberland hematite have been in rather 
better demand, especially the former, both for cash and for one 
month, the prices being from 39s. 5d. to 39s. 9d. and from 48s, 7d. 
to 48s. 9d. respectively. 

The prices of makers’ iron show comparatively little change since 
last report. G.M.B., f.o.b. at Glasgow, per ton, No. 1, is quoted at 
47s. 6d.; No, 2, 47s. 3d.; Govan, ditto ditto; Monkland, No. 1, 
48s.; No. 3, 47s. 6d.; Carnbroe, No. 1, 49s.; No. 3, 48s. 6d.; Clyde, 
No. 1, 56s. 6d.; No. 3, 52s.; Langloan, No. 1, 60s.; No. 3, 55s. 6d.; 
Gartsherrie, No. 1, 58s.; No. 3, 54s.; Coltness, No. 1, 60s.; No. 3, 
55s.; Summerlee, No. 1, 58s.; No. 3, 54s.; Calder, No. 1, 58s.; 
No. 3, 54s. 6d.; Glengarnock, at Ardrossan, No. 1, 59s.; No. 3, 
50s. 6d.; Dalmellington, No. 1, 51s.; No. 3, 50s.; Eglinton, No. 1, 
50s.; No. 3, 49s.; Shotts, at Leith, No. 1, 60s.; No. 3, 56s. 6d.; 
Carron, at Grangemouth, No. 1, 62s.; No. 3, 55s. 

The past week’s shipments of pig iron from Scotch ports 
amounted to 7667 tons, compared with 7097 in the corresponding 
week of last year. Of the total amount shipped Canada took 1165 
tons ; Italy, 520; Germany, 470; Holland, 457; United States, 
330; Australia, 240; France, 135; Belgium, 115; Spain and Por- 
tugal, 90; India, 50; other countries, 575. The coastwise ship- 
ments were 3520 tons, against 2883 in the corresponding week. 

The consumption of Cleveland iron in Scotland is iderable, 
and the imports continue much larger than last year. 
past week were 9283 tons, comparing with 2625, and the total 
arrivals since the beginning of the year are 236,543 tons, exceed- 
ing those of 1890 by fully 90,000 tons. 

There is no change in the number of furnaces in blast—seventy- 
three, compared with seventy-eight at this time last year—but 
three furnaces have been transferred from ordinary to hematite 





pigs. 

During the past week there was shipped from Glasgow machinery 
to the value of £2834, sewing macnines £6750, steel goods £6802, 
and general iron manufactures £14,852. 

The malleable iron trade continues fairly steady, but new work 
does not seem to come forward so briskly as of late. The makers 
are, however, well employed, and they are hopeful that the autumn 
trade may turn out satisfactorily. Prices are unchanged, the 
lowest grade of common bars being quoted £5 lis. perton; second 
grade, £6; highest grade, £6 2s, 6d.; best bars being 10s. per ton 
higher; sheets, £7 10s.; all less 5 per cent. discount. 

In the steel trade the inquiry is comparatively poor. Reports 
marge that several large shipbuilding orders are in the 
market, and the arrangement of these will be a distinct benefit to 
the steel trade at the present time. The steel makers are in some 
cases experiencing fresh trouble with their workmen on the w: 
question. In few departments of labour have the employers had 
so much difficulty with the men as in the steel trade, and some of 
the masters feel the restraints imposed by the Unions very irksome 
and inconvenient. A strike appears to be impending at the works 
of the Steel Company of Scotland at Newton, cade Diaugee. The 
Union men here are opposed to the masters working on the con- 
tract system, and they have also a grievance on account of a 
number of their more active leaders being discharged. 

The coal trade has been active during the week. The feeling of 
firmness, which has been general throughout the trade, has 
gathered additional strength from the strikes in Wales. The 
prices have been firm, with an upward tendency. Main coal is 
quoted f.o.b. at Glasgow 7s. 10d. to Ss. per ton; splint, 8s, 9d. to 
9s.; ell, 8s, 9d. to 9s. 3d.; steam, 10s. to 10s. 9d. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE industries of the county of Glamorgan have been seriously 
interfered with this week by the National Eisteddfod at Swansea, 
which has attracted thousands of ironworkers and colliers, and by 
It will be! 


the meeting of the British Association at Cardiff, 





explosions, and personally superintended experiments in the 
Rhondda Valley in connection with Professor Tyndall and Sir W. 
Lewis. Sir William is, this year, in Norway, and is thus unable to be 

resent at the meetings, in which he has alwaystaken alively interest. 
_— of the papers, that on the Welsh coalfields in particular, are 
looked forward to with a good deal of anticipation. In the course 
of the gathering about fifty members will be entertained by 
Messrs, Crawshay at Cyfarthfa Castle, and will visit the works, 
which are unquestionably in the front rank for the latest appliances 
and the character of steel made. The case of exhibits at Cyfarthfa 
offices contains an excellent wey d of the variety of steel made. 
The exhibit is steel of the thinnest kind, much thinner than tissue 


Paper. we 
‘To the surprise of all the ‘‘ authorities” the coal trade keeps up 
remarkably well. The total coal exports from the various Cardiff 
ports last week amounted to 277,583 tons. Visitors to Glamorgan 
—and they abound at present—exclaim at the great coal traffic 
everywhere going on. Each line is crowded with coal, and from 
port to port all is going on without a hitch. On Tuesday two fine 
cargoes left Cardiff, one of 4000 tons steam coal to Bombay and 
another 3200 for Brindisi. Swansea and Newport totals last week 
about an average. Prices remain much about the same at all ports, 
best steam selling from 14s, to 14s. 6d, at Cardiff and Swansea ; 
seconds, 12s, to 18s. ; best anthracite at Swansea, 15s, to 16s. 
Small steam, 5s. 6d. House coal very quiet. 

Coke and patent fuel quotations unchanged. 
12s. 9d. to 13s. 

The steel trade is a trifle more active, and an increased make of 
tin bar is assured. This week a little went over the Midland and 
Great Western lines. 

Newport has been the principal exporter this week, sending iron 
to Liverpool and fish-plates to Lowestoft. Ebbw Vale, Blaenavon, 
and Cyfarthfa have this week received considerable quantities of 
foreign ore. Altogether ironmasters are sanguine that a change 
for the better is likely ; home, colonial and foreign rail require- 
ments are expected. 

Advices from Swansea show a good deal of quietness, In tin- 

late there is a slightly better inquiry, but nothing like the 
see that is wanted to give full vigour to the works. Makers 
say that offers of buyers are too low to be considered. Anything 
like a rush by Liverpool and American buyers would force those 
who are now hesitating about getting their orders placed to change 
their tactics, and any day may bring it about. Quotations on 
’Change at Swansea this week are as follows:—Pig, Glasgow, 
47s. 4d., market steady; Welsh bars, £5 7s. 6d. to £5 10s.; 
Bessemer bars, £4 15s.; Siemens, from £5; tin-plate coke, 
12s, 6d. to 13s.; Bessemers, 13s. to 13s. 3d.; Siemens, 13s. 3d. to 
13s. 6d.; ternes, 25s. 6d. to 28s, 6d.; charcoal, 15s. to 19s. It 
will be noted that these figures are low. 

The American trade is being watched with great interest, espe- 
cially in connection with tin-plates, It is evident that shipments 
to the States are steadily increasing. Last week 37,303 boxes were 
exported from Swansea, and 27,271 boxes were received from 
works, This shows a decline in stocks, which now only amount to 
47,264 boxes, or a week’s clearance, 

Patent fuel shipments from Swansea are satisfactory, over 9000 
tons being cleared last week. 

The Cardiff enamel tin-stamping works are progressing well. 
They are to be inspected by members of the British Association 
this week, and have just received a substantial Government order. 

The Llanelly copper men’s dispute is likely to be settled, 

A sailing sbip was put up for auction at Cardiff on Tuesday, 
built in New York; capacity, 1100 tons. The highest bid was 
£1520, and as this was below the reserve, she was withdrawn. A 
sale of steam coal—1200 tons—from a d: vessel was also put 
up for sale this week at Cardiff, and bought for 8s. 3d. by the 
Crown Patent FuelCompany. This high figure under such cireum- 
stances shows the coal market to be healthy. 

There was an accident on the Taff Vale Railway on Saturday last, 
a Merthyr mail train running into a volunteer excursion train at 
Pontypridd. The latter was on the Merthyr line, and was being 
shunted. There were several persons injured, and a good deal of 
damage done to rolling stock. Probably it was the fears of share- 
holders that this accident would be an expensive one to the Taff 
which led to rather a sudden drop in shares. These, which 
touched 80 on Saturday, fell to 75 on Monday. Mid-week a partial 
recovery is announced, shares being now at 75}. 

The Cyfarthfa Company bas recovered £5 each from two colliers 
for leaving work without due notice. 

The sale is announced by tender at the end of this month of the 
plant, &c., of the Trecastle Iron Ore Mines, Llantrissaint. A 
dispute affecting 2000 men is ‘‘ on” at the Ocean Collieries, but it 
is to be ho will be amicably settled. The men complain that 
** croppers” are employed by the company, who enter the screen 
to remove shale and other rubbish, and in doing so destroy a 
quantity of large coal. 


Price of latter, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE condition of the iron industry in these parts has during the 
week remained unchanged, generally speaking. To a certain 
extent this is rather satisfactory than otherwise, because it implies 
the undisturbed continuance of animation in those branches which 
had hitherto enjoyed this exceptional good luck, and it also means 
that at least no additional depression has appeared to further 
overcloud the market. The iron trade has, on the producing as 
well as on the buying side, become quite familiar with the hand- 
to-mouth system—‘‘ faute de mieux.” Yet there appears to be an 
abund of sch , which must in course of time bring large 
contracts to ironworks. Railway material and general structural 
iron especially is expected to be required to a very considerable 
amount. 

Silesian pig iron business is very quiet just now, and there 
appears to be little hope of improvement. ‘The rolling mills are, 
comparatively speaking, fairly well employed, but quotations 
remain low. 

Orders are coming in regularly for all sorts of construction iron 
bars and angles being in particularly good request. Steel an 
steel manufactured goods are actively called for in the railway and 
general engineering department, and the steel works are, conse- 
quently, very busy. 

On the Austro-Hungarian iron market business moves in its 
usual track. With regard to the different branches, pig iron has 
remained unchanged. For bars a fair amount of orders has come 
in, and prices may be regarded as satisfactory. Sufficient employ- 
ment is reported in the plate and sheet department. The 
Bohemian works have raised axles 1-50fl. p. 100 kilos. 

Dulness still prevails on the French iron market, and prices 
remain depressed. In the department Nord 145f. is noted for bars. 
Pig iron is, in spite of a weak request, rather firm in quotation. 
Orders for wire nails have been booked at the basis price of 340f. to 
350f. for No. 13 in steel. Chains are brisk of sale. Old rails are 
sold at the old price of 95f. p.t. In the railway department a 
decree of the Minister of Public Works is welcomed with satisfac- 
tion, according to which 500-kilometer p.a. railway line are to be 
laid down within the next twelve years, beginning from 
1892, This would require a supply of about 100,000 t. rails per 
annum. 

Belgian iron industry remains weak. Bars No. 1, as well as 

irders, are quoted 130f.; iron plates, 155f. p.t. Pig iron, 

uxemburg brands, is in tolerably fair request at 56f. to 58f. p.t. 
at works, 

On the Rhenish-Westphalien iron market pig iron is in limited 
request, whereas for finished iron a lively j ele is being ex- 








rienced. In Siegerland and Nassau iron ore comparatively little 
usiness is doing. Prices are, for spathose iron, M. 8 to 8.50 p.t.; 
roasted ditto, M. 11 to 12°30 p.t., net at mines, Nassau red 
iron ore M. 8°70 to 9°20 p.t. at mines. Luxemburg-Lorraine 
minette are also less inquired for of late, and are sold at 
M. 3°20 p.t., inferior sorts M. 2°30 to 2°60 p.t. at mines, As has 
been above remarked, pig iron meets with but little request, and 
statistic figures will most likely show arising of stocks. Spiegeleisen, 
10 to 12 per cent. grade, is quoted M. 58 p.t.; forge pig, No. 1, 
M. 53; No. 2, M. 49°50; and No. 3, M. 45 to 47. p.t. at works. 
Foundry, No. 1, M. 71; No. 3, M. 60 p.t.; basic, M. 50 p.t.; 
Bessemer, M. 57. to 63 p.t. Onthe malleable iron market bars 
continue in good request on house account, and works havo 
secured orders for the next three to six weeks, Girders 
are in fair demand, but foreign competition being very 
keen just at present, prices are depressed. Hoops sre 
unchanged in price as well as in demand. For plates a healthy 
inquiry is coming forward; prices, however, cannot be termed 
remunerative. In the Siegerland sheets are neglected, and prices 
begin to show a weakening tendency, while in the Rheinland the 
works are almost without exception well employed, and prices 
have hitherto remained unchanged, At a tendering at Erfurt for 
16,400 t. steel rails the lowest offer, made by a Westphalian works, 
was M, 122°50 p.t. at works, showingwa further decrease in 
price. Latest list quotations, per ton at works, are as follows :— 
Good merchant bars, M. 135; angles, M. 140 to 146; girders, 
M. 110 ; hoops, M. 147°50; billets in basic and Bessemer, Ne 90 to 
95; heavy boiler plates, M. 180; tank do., M. 155 to 160; steel 
plates, M. 165 to 170; tank do,, M. 140; thin sheets, M. 150 to 
155 ; Siegen do., M. 137 to 145; iron wire rods, common quality, 
M. 130 ; drawn wire in iron or steel, M. 145; wire nails, M. i3% to 
140; rivets, M. 183 to 185; Bessemer rails, M. 123 to 130; fish- 
plates, M. 135 to 150 ; steel sleepers, M. 125 to 130 ; complete sets 
of wheels and axles, M. 300 and 447 axles, M. 220; steel tires, 
M., 220 to 235 ; light section rails, M. 110, 

From January to June, 1891, 4,454,505 t. coals were exported 
from Germany—against 4,264,160 t. in 1890; 344,219 t. went to 
Belgium ; 325,039 t. to France ; 31,795 to Italy ; 1,475,742 t. tu 
Low Countries ; 1,727,326 t. to Austria-Hungary, and 340,219 t. to 
Switzerland. Import was 2,321,060 t.—against 1,916,771 t. in 
1890. From Belgium 178,583 t. were imported ; from England, 
1,816,201 t.; Austria-Hungary, 286,176 t.; and from the United 
States, 34t. During the same period 155,161 t. coke were im- 
ported—against 224,550 t. in 1890; and 617,250 t. were exported 
—against 428,333 t. in 1890, 128,348 t. were exported to Austria- 
Hungary ; 27,554 t. to Switzerland ; 47,436 t. to Low Countries ; 
281,241 t. to France; and 47,011 t. to Belgium only. On the 
other band, the import of coke from Belgium was 116,601 t.; from 
England, 18,400 t.; from Austria-Hungary 7372 t. In June no less 
than 26,984 t. coke and 430,253 t. coal were imported, and 
109,250 t. coke and 731,571 t. coal were exported. 

Thenewcable between England and Germany, furnished by Messrs. 
Siemens Brothers at an expense of M, 1,800,000, and stated to be 
440 kilometres long, duly began operations on the 12th inst. by 
saluting the sovereigns of both countries. Among the improve- 
ments which the present German Railway Minister is contemplating, 
the plan of introducing a uniform system of brakes on all the German 
lines is next under discussion, It is further intended to have for 
the most important fast trains, on such main lines as Berlin-Kiln, 
Berlin-Frankfort,&c., a special kind of large four-axled carriages pro- 
vided with every convenience desirable for long journeys, and, like 
the Pullman cars, arranged as sitting rooms for day and as sleeping 
apartments for night. 








LEAUNCHES AND TRIAL TRIPS. 





The Blyth Shipbuilding Company, of Blyth, launched on Tuesday 
last, an iron hopper barge, which has been built under the super- 
intendence of Mr. Alexander Taylor, of Newcastle, on behalf of the 
Harbour Commissioners of Warkworth. 

The steam trawler Wigtoft, built by Earle’s Company for the 
Boston Deep Sea Fishing and Ice Company, was also taken on her 
trial trip on Monday. ‘I'he run down the Humber and out to sea 
gave very satisfactory results, the speed being 104 knots. The 
vessel having been handed over to the owners’ representative, 
Capt. Mountain, she was headed for Boston, where she arrived 
after a satisfactory passage. 

On Tuesday, August 18th, Earles Company launched from its 
yard at Hull a new iron steam trawler, called the Resolute, which 
they have built for Mr. Stokes, of Grimsby, to the order of Mr. 
G. F. Sleight, of the same town. Her dimensions are :—Length, 
p-p-, 92ft.; beam moulded, 20ft.; depth of hold, 10ft, 6in.; and 
she has a raised quarter-deck, upright stem, and elliptical stern. 
The machinery will comprise a set of compound engines, 17in. 
and 32in. diameter, by 2lin. stroke, and a steel boiler 10ft. 3in. 
diameter, by 9ft. 3in. long. 

Thes.s, Leicester, built and engined by Earle’s Shipbuilding and 
Engineering Company for the Manchester, Sheffield, and Lincoln- 
shire Railway Company, was taken on her official trial on Monday, 
the 17th inst., having previously been loaded at Grimsby for that 
purpose, She left Grimsby on the morning of that day, and was 
taken to Withernsea, where the measured mile was run with very 
satisfactory results, the mean speed being thirteen knots, which 1s 
a knot above that guaranteed by the builders. Several other runs 
on the mile having been taken at various speeds, the vessel returned 
to Grimsby Docks, where she was put om her loading berth, and 
will sail on her first voyage for Hamburg on Wednesday. 

On Monday afternoon, tke 17th inst., Messrs. Craig, Taylor, and 
Co., launched from their Thornaby Shipbuilding Yard, Stockton-on 
Tees, a handsomely modelled steel screw steamer, of the following 
dimensions :—243ft. by 34ft. by 17ft. moulded. The vessel has 
been built for the general trade, and has half poop, 
quarter deck, bridge and top gallant forecastle. She is on the 
web frame principle, and has cellular double bottom, all fore and 
aft and in peaks, for about 445 tons. She will be fitted with four 
steam winches, and Pepper’s steam steering gear, " Messrs. Roger 
and Co., patent windlass by Emerson Walker and Thompson Bros., 
Hastie’s screw gear aft, and all modern improvements so as to 
admit of rapid loading and discharging. The engines on the triple- 
expansion three-crank system, are by Messrs. Blair and Co., of 
Stockton, and are of the following sizes :—17in. , 28}in., — by 3uin. 
stroke ; steam is supplied by one large boiler at 160 lb. pressure. 
The vessel has been built for Messrs, Orders and Handford, of 
Newport, Mon., and under the superintendence of Mr. J, Boddy. 
As she left the ways she was named the Remedio by Miss Janie 
Reynolds, of Newport, Mon, 








INTERNATIONAL CONGRESS OF HYGIENE AND DEMOGRAPHY.—We 
are requested to publish the following notice :—‘‘ La comité du 
mouvement 2 élever dans la presqu’ile de Gennevilliers, i la memoire 
de Duvanol Claye, propose 4 nos collegues Anglais de joindre leurs 
souscriptions aux souscriptions Frangais.—(Signed) Le President 
du Comité, EmiLe TrELAT. Subscriptions will be received by 
M. Masson, hon treasurer, Municipality of Paris; or by R. EK. 
Middleton, 35, Parliament-street.” 


IRON AND STEEL INnsTITUTE.—The autumn meeting of the Iron 
and Steel Institute will be held in London on the 6th, 7th, and, if 
required, the 8th days of October next. The es wen will 
include visits to the Naval Exhibition and the Royal Arsenal at 
Woolwich. It is probable that arrangements may be made for the 
members to hold their first day’s meeting in the Arsenal. Detailed 
programmes will be issued in due course. The annual dinner of 
the Institute will take place on the evening of October 6th, at the 
Hotel Métropole, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 13th, 1891. 

THROUGHOUT the country there is very little to 
note in rd to the iron and steel trade just 
now. Things seem a trifle brighter this week 
than for some time past, and there is every an- 
ticipation of a good fall and winter trade, not only 
in the iron trade, but in all lines of business. 
The lumber trade has begun to show some signs 
of improvement, although there is still much room 
for better things in this direction. Some heavy 
building operations have set in, however, and by 
the latter part of this month there will be quite 
a lot of suburban houses well under way. The 
coal trade is also expected to experience some 
increased activity by the lst of September, that 
being the time for the return of most of our 
people from their summer vacations, when the 
winter's requirements are thought of, and pro- 
vided for, and especially is this so of the coal 
needs, A number of railroads are now in need of 
material of numerous kinds, and it is said the 
delay in placing orders is caused by the want of 
ready money, and sellers not being willing to wait 
a long time for payment. There is every prospect 
for a good fall and winter busi in all br " 
and if the money market would only assume more 
settled conditions, things would at once begin to 
brighten up. The beginning of the first fall | 
month, however, must witness some great improve- | 
ment, 








NEW COMPANIES. 
THE following companies have just been regis- 
tered : 


F. W. Berk and Co., Limited. 

This company was registered with a capital of 
£100,000 in £10 shares, to acquire the under- 
taking of Messrs, F. W. Berk and Co., and to 
carry on in all its branches the business of im- 


| 13,488. VentiLaTina 





porters, exporters, and manufacturers of chemical 
products, and other compounds appertaining 


thereto. The first subscribers are :— 
Shares. | 
T.. 0. Bet ax is 1 
A, Welter; Coltiems.. 1s oc 00 ce tn 40 oe 1 
R. Berk, 1, Fenchurch-avenue.. .. .. .. «. 1 
G. A. Berk, Bookham House, Flodden-road, 8.E. 1} 


D. C. Wysmuler, 55, St. Kilda’s-road, Stoke 
Newi Mm 644 . 


W. A. Kentish, 4, Park-avenue, Wood Green .. 1 
J. Kershaw, 98, Kelvin-road, Highbury “a 1 

The number of directors is not to be less than 
two nor more than five, the first being F. W. | 
Berk and R. Berk; qualification, fifty shares ; 
remuneration to be flred by the company in 
— ae Registered by W. H. E, Stone, 
illivor-square-buildings, E.C. 


4 estos Manufacturing Company, Limited. 
This com was registered with a capital of 
£2000 in rg Bam to carry on the business as 
manufacturers of and dealers in asbestos gas 
fires, fuel, millboard, sheeting, packing, and 
other asbestos goods, 
Registered without special articles by H. 0. 
Haymen, 21, Cockspur-street, Pall Mall, S.W. 


Perfect Brush Company, Limited. 

This company was registered with a capital | 
of £5000 in £1 shares, to carry into effect an | 
agreement expressed to be made between D. A. | 
McVonel, J. J. Harley, and W. H. M. Draper of | 
the one part, and the company of the other part, | 
and to acquire patents, patent rights, and inven- 
tions, and to develope and work the same. 

The number of directors is not to be less than 
three, nor more than seven, the first being J. J. 
Harley and W. H. M. Draper. Qualification, 
£250. Remuneration to be determined in general 
meeting. Registered by Jordan and Sons, 120, 
Chancery-lane, W.C. 





International Tower Construction Company, 
Limited. 

This company was registered with a capital of 
£200,000 intel ese to acquire land and to erect 
thereon a tower, in accordance with an agreement 
expressed to be made between the Tower Com- 
pany, Limited, of the one part, and this company 
of the other part, and to use the same for public 
recreation and for scientific and other purposes, 
and further to carry on any of the several busi- 
nesses of theatrical managers, hotel keepers, to | 
prepare and lay out land to be used for horse | 
racing, athletic sports, also hotel proprietors, &c. 
The first subscribers are :— 


Sir E. W. Watkin, Bart., Northenden, Cheshire.. 100 
Sir M. Fenton, K.B., Nutfield, mg Be ae ele) 
Colonel C, Surtees, Chalcot House, Long Ditton, ss 
E. H. Carbutt, 19, Hyde Park-gardens .. 100 
A. B. Garside, 82, Westbourne-terrace, W. .. 100 
R. W. Perks, Claverley, Chislehurst, Kent .. 100 
C. Sheath, St. Lawrence, Sidcup, Kent .. 50 


The number of directors is not to be less than 
three, nor more than seven; the first being Sir 
E. W. Watkin, Bart., E. H. Carbutt, H. D. 
Pochin, F. Pavey, and T. H. Firbank. Sir E. W. 
Watkin, Bart. ,M.P., is the first chairman of the 
company. Qualification and remuneration to be 
fixed by the company in general meeting. Regis- 
rag by,Fowksr Perks, and Co., 9, Clements-lane, 

Cc, 








From the Consular Report (No. 922) 


presented to Parliament in July, 1891, on the | 


trade and finance of Japan, it appears that 
hitherto the railway plant has been mostly of 
English make. The locomotives, however, are 
chiefly made in America or Germany. Among 
the reasons given for this choice is the fact that 
the metric scale is in use in Japan, which leads 
to a preference being given to material particu- 
lars of which are all given in that language of 
figures which they can understand. e also 
learn that the Russian Government has at last 
decided to make the adoption of metric weights 
an lsory in medical and pharma- 
ceutical work, and it is intended that this system 
pe be gradually extended to all other branches 
of science, 





| 18,499. Sprrtoons, O. J. Knoefler, London. 








THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


»" When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 
10th August, 1891. 


18,462. Cautcn or Support for Cycxes, J. Mecredy, 


ublin, 
18,463. Stipe Ruz, W. Sanderson, Gateshead-on-Tyne. 
18,464. TRANSFORMATION TABLETS, H. Sulley, Notting- 


18'465. Automatic Stoppinc Apparatus, W. Gadd and 
O. Drey, Manchester. 

18,466. WaLxno Stick Tripop Stanp, &c., T. Burton, 
Oldham. 

18,467. Dark Stipe and Camera Back, E. Dunmore, 
London. 

18,468. Hair Fevt, E. Nelson, London. 

18,469. Prrumatic Rims and Tires, A. T. Shellard, 


Coventry, 
18,470. Umpretta Rips, C. Bollé.—(W. Jedeck, Ger- 


many. 

18,471. VewriLation in Sueps, T. Kenyon and E. Black- 
ledge, Halifax. 

18,472. Saives or Bunas, A. E. Birtchnell, London. 

18,478, Axve Sprinos, & , E. Sykes, E. Heppenstall, 
and J. H. Shaw, ifax. 

18,474. VaLves and VaLve-cEar, J, Wild, Oldham. 

18,475, Rance Finpers, R. L. Tapscott, Liverpool. 

18,476. BaLLo-preumatic Ting, H. Y. Cooper and 
A. A. Pinckney, Moseley. 


18,477. Praitinc and Measuring Macuine, F. 
uspitzer, Manchester. 
18,478. TRansMiTTING Motion to MovaBLe Oxpsects for 


GIVING InForMaTion, B. W. Warwick, London. 
18,479. SicNaLtinc Apparatus for Raitways, W. 8. 
London. 
13,480. Sounp Recorpine, &c., InsTRUMENTs, G. G. 


oe H. Knight, London. 
1... iLway Cuair, H. White and G. Wheeldon, 
mn! 


on. 
13,482. Cycies, G. Taylor, Birm: 


ingham. 
8 and Sxogs, T. C. Gibbons, 
Isleworth. 


13,484. Compounp Fire-orates, G. Peters and 8. de 
Lucchi, London. 

18,485. Sarety Razors, R., A., C. W., and R. G. 
Hovenden, London. 

13,486. PortaBLe Booras, C. F. Hodsdon, London. 

13,487. Tires for Vevocirepes, &c., J. Minshall and 
W. Barton, Brighton. 

18,488. Deep-sea Fisuine Net, J. Ball, Great Grimsby. 

13,489. Heatinc Apparatus for TuRKiIsH Batus, &c., 
R.0. A , London. 


sop, 
| 13,490. Inpucinc CurRENTS of Air, J. H. Pickup and 


J. Byrom, London. 


13,491. FIREPROOF Mareriat, C. H. Képke, London. 


13,492, Execrricat Proputsion of Veuicies, F. E. 
Elmore, London. 

13,498. Gates for Cana Locks, &c., C. F. Findlay, 
London, 

13,494. Printinc Frames for Propucinc MULTIPLE 
Copies, H. F. Standing, London. 

13,495. Rat CLEARING ATTACHMENT for TRAMCARS, 
J. South and H. J. Finden, London. 

13,496, Coms, E. Schreiber, London. 

13,497, VentiLatinc Apparatus, A. Riedinger, London. 

18,498, Sasu Fasteners, A. E. Dainton, London. 

13,500. Dressinc the Harr, G. Baumgarten, Liverpool. 

13,501. Pencit-sHarpeners, J. D. Bruns, London. 

18,502. Boxes, G. M.Smyth.—(H. M. Smyth, Germany.) 

13,508. Evecrric Macuines, M. von Dolivo-Dobrowol- 
sky and the C “ Allg Elektricitits 
Gesellschaft,” London. 

18,504. Macuine Guns, J. E. Bousfield.—(0. W. Berg- 
man and J. Nilsson, Sweden. 

13,505. Tetaers, A. McDonald, London. 

18,506. ILLUMinatine Gas, P. Dvorkovitz, London. 

18 70 oats W. H. A. and J. G. A. Kitchen, 

ndon. 
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18,508. Compinep Causeway and FAacipire GULLEY 
Srencu and Grease Trap, E. A. Green, Sheffield. 

13,509, Buieacuinc and Treatino TEXTILE Fasrics, 
C. F. Pike, Manchester. 

13,510. Dress Hook, C. Hill, Nottingham. 

13,511. Keerinc Unirorm Tension on Corp, A. Dey, 


Glasgow. 

13,512 Merauuic Rai_way Ties, R. Morrell and H. de 
Valliere, London. 

wa eee for Suirs’ Bottoms, M. E. Dejonge, 


on. 

13,514. Hanpies for Cycies, R. Rutherford, Liver- 
poo! 

18,515. HaymMakina Macuines, J. E. 8. 


Peterborough. 
13,516. Tires for Wagers of Cycies, &c., A. Gray, 


Perkins, 


naon. 
13,517. Postcarps, W. Martin and T. H. K. Lees, 
Halif 


‘ax. 

13,518. AxLe Arms, W. Boyes, Birmingham. 

18,519. InpDIA-RUBBER Brip_e for Brusues, W. Cole, 
Ilfracombe. 

— Feep-waTer Heaters, J. Reed, Newcastle-on- 

'yne. 

18,521. Sampce Baos, E. Kent, London. 

18,522. Conpensers, J. Reed, Newcastle-on-Tyne. 

18,523. Evaporators, J. Feed, Newcastle-on-Tyne. 

13,524. Piates, J. B. Bulmer, Edinburgh. 

13,525. Sewinc Macutnes, A. Gass, Belfast. 

13,526. DiscHaraine O11, E. D. Moore, J. B. Groome, 
E. J. Bond, H. W. Rusk, and W. Bowie, London. 

13,527. Boxes or Cuests, F. Andrew, Gravesend. 


13,528. TiMg-REGISTERING ApPpaRaTus, A. Douglass, 
London. 

13 _, Uriisinc Exectric Licut, J. A. Briggs, 
ndon. 

a Frre-Escapes, G. R. Melvin and J. Robinson, 
ndon. 


13,531. UNBREAKABLE FLower Vases, W. Greenland, 
Somerset. 

13, pot Turninoc Over Music Leaves, H. A. Jee, 

mdon. 

13,583. Writinc Pens, C. G. Hill, London. 

13,584. ManuracturE of Door Cuarns, W. J. Gibbons, 
Birmingham, 

18,585. Automatic Disinrectinc Apparatus, A. Nord, 


ndon. 
13,536. Lockinc Linx, G. Hughes.(F. Compiégue, 


France.) 

13,537. Po.isnina Powper, G. Hughes.—(F. Lemaire, 
France.) 

13,538. Puorocrapuy, A. P. A. Beau, London 

18,589. Epicyctompa Sreep MECHANISM, G. 
—(A. Vader, France.) 

13,540. Aticia DupPLex Toorn-brusn, A. A. Pitman, 


"Hughes. 


yton. 
13,541. Lane. Makina Macuine, J. M. Wardale, 
Edinburgh. 
18,542. Too. Cavucks, A. J» Boult.—(A. Fleurant, 
France.) 
13,5438. SHarpentnac Mowinc Knives, J. Whitaker, 
Liverpool. 
13,544. Woven Fasrics, W. Talbot, London. 
13,545. Pump Strainers, J. E. Sykes and G. T. Chap- 
man, Liverpool. 
ay pa Propucinc a Woven Fasric, W. Talbot, 
ndon 
13,547. Lamps, J. Ashworth, Manchester. 
18,548. Se_r-cLampine Cuttine Macuines, J. H. Leber, 
althamstow. 
13,549, CrrcuLarR Kwyittina Macuing, J. KE. Gearhart, 
London. 


mn 
18,550. Puriryinc Gas, W. L. Wise.—(Soivay and Co., 
Belgium.) 





13,551. Compounp for Curinc ToorHacne, W. H. 
wrence, London. 

13,552. Brusues, R. Fitzmaurice, London. 

13,553. ELECTRICALLY-HEATED Ovens, W. Mitchell, 


don. j 
18,554. Execrric Steam Generators, W. Mitchell, 
London. 


18,555. Apparatus for Dispensinc Liquips, W. M. 
Fowler, London. 

13,556. Unpercrounp Coyveyance, H, H. Leigh — 
(Schiichtermann and Kremer, Germany.) 

13,557. Cocks and Taps, H. H;-Leigh.—(J. A. Elsner, 
France, and W. Hagemann, Germany. 

13,558. Continuous Current Evectric Macuines, 
J. Cauderay, London. 

oo Bavance Locks for Waterways, C. N. Dutton, 

mdon. 

13,560. Rartway Cuairs, R, W. Helsby, London. 

13,561. Hose Coup.tines, W. L. Johnson, London. 

13,562, Macurnes for Scatpinc and Bo.tine Fiour, 
J. Metherell, L. H. Lanier, jun., and C. O. Thomas, 
sen., London. 

13,563. Scourinc or CLEANSING Brusu for LaunDRY 
and other Work, A. Sheppard, London. 

13,564. Quick-FrRING Guns, F. E. D. Acland and C. 
Holmstrém, London. 

13,565. Spray Lamps, A. Shedlock, London. 

13,566. Canny, H. H. Lake.—(W. P. and J. W. Kirch- 
hoff, United States.) 

13,567. Gtass HoLLow Ware, F. Urban, London. 

13,568. WinpLassxs, C. Bray, London. 

13,569. Device forWavine or Caimpine Hair, E. Gaudin, 


ndon. 

13,570. Curistmas and other Carps, A. Tuck, London. 

18,571. Trimminc the Heexs or Sores cf and 
Sogs, A. 8. Vose, London. 

13,572, TooL-cRinpING Macuines, A. 8. Vose, London. 

13,573. CuemicaL Compounp, F. Hughes.—(B. V. C. 
Bichon, France.) 

13,574. SHARPENING Fixes, J. Erlenwein, London. 

13,575. Fountain, H. J. Chard, London. 

18,576. BILLIARD TaBLes, H. Cavanagh and J. Donnelly, 
London. 

13,577. EXTENSIBLE TaBLEs, W. H. Pickett, London. 

13,578, VeLocipepgs, J. K. Starley, London. 
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13,579. Tings for Bicycies, &c., J. W. Baird and A. 
Eckford, London. 
13,580. IncuBators, C. Cashmore, Loughbo: h. 
13,581. Gratin PuriFiers, W. Winslade and W. Martin, 
ris 


Bi 

18,582. Hampers, W. W. Cartledge and J. Strange, 
Manchester. 

13,583. VeLocirepes, J. F. Parsons and F. Newcombe, 
Bristol. 


—— Spray Lamps, J. W. Peebles and A. Brown, 
i IW. 


13,585. Pumpino, &c., Fiurps, A. Bruce, Glasgow. 

13,586. Makinc TapereD Enps—Canp es, J. G. Rath- 
borne, Dublin. 

13,587. SELF-LUBRICATING ARRANGEMENT for Door and 

inDow Hinogs, L. Dahmen, Glasgow. 

18,588, Comprnep Hypravutic and Soiip BicycLe 
Wueet Tire, R. Pritt, Preston. 

13,589. ELectric Conpuctors, G. E. Heyl, Germany. 

18,590. Grinpino Macuuyes, W. Craven, Manchester. 


13,591. Fite-curtine Macaines, P. Heintz, Man- 
chester. 

13,592. Ram, CLeaner for Raitway and Tramway 
Raus, H nradi, London. 


13,593. Sicys for Omnipuses, &c., B. Swallow, London. 

13,594. Screen Ho_pger AtracHMENT for O11 Lamps, 
J. H. and H. Stone, London. 

13,595. ALMANACK RecuLatino MEcuanisM, A. Rocholl, 
Sheffield. 

13,596. Securine Tires of Raitway Wuee rs, H. H. 
and W. Rider, Sheffield. 

13,597. Supportine STRAWBERRY P ants, 8. Williams, 
London. 

13,598. Eciipse PortaBLe Fire-gscare, 8. G. Jones 
and E. Quinn, London. 

18,599. Smoxe-Box Doors, W. Allchin, London. 

13,600. The Economic, E. A. James, Brighton. 

13,601. Jotnts for Pires, J. Robbins, London. 

13,602. Permanent Way of Rat_ways, P. Bargion, 
London. 

13,603. Topacco Pirgs, G. C. Dymond.—(J. J. Weslien 
and J. A. Lindholm, Sweden. 

13,604. Screws, M. and E. Woolley, London. 

13,605. Rotitinc Miius, J. H. Bickley and J. H. 
Bickley, jun., London. 

13,606. Puzzue, T. R. T. Maurice, London. 

13,607. Raitway SicnaLuine Apparatus, 8. Lichten- 
feld, London. 

13,608. Piuc for Basins, T. Dodd and G. Oulton, 
Liverpool. 

13,609. Steam and other Fiurw Encrygs, T. H. 
Williams, London. 

13,610. Bott Currer, A. Stephen. —(W. Stephen, 
Australia.) 

13,611. InstRucTion of Campano.ocy, W. E. Bennett, 
London. 

13,612. SEPARATING Acip from NiITRO-CELLULOSE, R. 
Kron, London. 

13,613. MANUFacTURING ARTIFICIAL Musk, A. Baur, 
London. 

13,614. Cuurn, G. Martinet, London. 

13,615. Process for Treatine Tea, H. Carus-Wilson, 
London. 

13,616. Propucinc Hypravutic Mortar, C. Bloemen- 
dal, London. 

13,617. Back, C. W. Howard, London. 

13,618. Lace Fasrics, H. Atkinson, W. H. Redgate, 
and G, K. Sissling, London. 

13,619. Brake for Gun Carriaces, G. H. Banister, 


London. 

13,620. Furnaces H. H. Lake.—(J. Ross and W. Volk- 
hardt, United States.) 

18,621 Kwyire Rest, F. Eastwood and A. Eastwood, 
London. 

18,622. Givine Initia, Motion to Omnipuses, B. A. 
Collins and A. Thompson, London. 

18,623. Carpets, J. Y. Johnson.—(H. Patterson, United 
States. 

13,624. Gas, &c., Morors, H. Kerrill and the Dublin 
Hydraulic Engineering and Manufacturing Co., Ld., 
London. 

18,625. ScREw Tareapinc Botts, E. Hubner, London. 

18,626. CaRD-sETTING Macutnes, E. er, London. 

13, aa E.ecrric Motor, W. B. Brain and A. J. Arnot, 

mdon. 
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18,628. ELectric Dynamo, W. Hartnell, Leeds. 

13,629. Hat Guarps, H. 8. Golland, Manchester. 

18,630. Stipe TromBongs, P. Robi a hest 

13,631. Prors for CoLureries, &c., J. W. White, 

idnes. 

13,632. Bicycxgs, &c , J. C. Pool, Birmingham. 

13,633. Pumps for InFLaTING Pneumatic Tress, R. F. 
Hall, Birmingham. 

18,634. Preumatic Tires, T. O. Dixon and T. H. Burt, 
Swansea. 

13,685. Frxinc of Rattway Merats, T. H. Goodman, 
Readin, 





18,636. MeTatiic Packine, A. F. G. Brown, Glasgow. 

13,637. Cuppoarp for Letters, &c., H. H. J. Sack, 
London. 

18,688. Tacs, A. Marsden, Stockton-on-Tees. 

13,639. ApvustinGc Looxine Grasses, R. Po; 

13,640. Arn Pumps for Steam Enornes, E. 
J. Pollit, London. 

18,641. Spreapinc Or on TrouBLep Waters, C. 
Reynolds, Glasgow. 

13,642. Finisninc Lace Curtains, &c., E. Travell, 
Nottingham. 

18,648. DispLayrsc Stereoscopic Pxotoarapss, E. 
Treland, Manchester. 

13,644. SotrrarrE Wuist, C. J. Irving, North Devon. 

13,645. Tus Rivets or MeTAL FasTENERS for MacHINE 
Bets, T. H. Purves, Leith, 


, Bristol. 
igzell and 





13,646. BLACKLEAD Po.isuine Brusues, 8.8. Hazeland, 


Cornw: 

13,647. Vessexs for containing Iy« and other Liquips, 
H. 8. Hele-Shaw, Liv 

13,648. Ruers, W. H. worth, Oldham. 

13,649. Frre-Licuters, F. Sahifeld, London. 

13,650. Topacco Poucugs, R. G. Barlow, London. 

13,651. Locks and Latcugs, A. Deslandes, London. 

13,652. Perroteum and other Vesse1s, M. Samuel and 
J. F. Flannery, London. 

13,653. Mountinc and Lockinc Stergotyrs and Exec- 
TROTYPE PLATes on or to their Bases, D. Reid, 
London. 

13,654. Cutters of SHeer-sHEARING Macuines, F. Y 
Wolseley, London. 

13,655. StsPenDinG SasHes, W. R. Hough, London. 

13,656. Bexnives, J. M. Gillies, Liverpool. 

13,657. ADHESIVE VOLTAIC Puasrer, H. Nehmer, 
London. 

13,658. Door Fasteninos, J. F. Flannery, London. 

13,659. Matcu-Boxes, A. Douglass, London. 

13,660. Cigar Houpers, A. Kelly, London. 

13,661. Sieeves for Spinninc Mitis, G. Hughes.— 
A, ehiois, France.) 

13,662. Boots, J. Cawkell, London. 

13,663. Spark Extincuisuer, D. Anderson and J. 
Naylor, London. 

13,664. DisPLAYING ADVERTISING ANNOUNCEMENTS, E. 
Freeman, London. 

13,665. ‘‘ Eureka” Ear Cap, V F. Wood, London. 

13,666. VELocIPEDEs, P. C. Hill, London. 

18,667. Hat Lzatuers or Sweat Banps, G. Rose, 
London. 

13,668. Steam Enoines, D. B. Morison, London. 

13,669. A Game with Bauioons, F. Tschofen, London. 

18,670. Coatinc or Piatinc Metars and MerTatuic 
ArticLes, The London Metallurgical Company, 
Limited, and 8. 0. Cowper-Coles, London. 

13,671. Stencit Printine, H. F. Standing, London. 

13,672. BeLLows or BLowrine Apparatvs, H. F. Stand- 
ing, London. 

13,673. Removine Winpow Sasues from their Frames, 
W. Hutcbins, London. 

13,674. PHotocrapHic Ssutrers, A. C. Jackson, 
London. 

18,675. Hanpie Bars for Cycizs, J. F. Wiles and J. G. 
Selous, London. 

13 , Frxine Stamps to Envevorss, J. Macfarlane, 

mdon. 

13,677. Manuracturinc CoLourinc Marrers, B. 
Willcox.—{The Farbenfabriken vormals F. Bayer and 
Co., Germany.) 

18,678. Rartway “Return” Tickets, J. D:; Ellis, 


n. 
13,679. Re-Horstinc, &c., Suips’ Boats, F. H. Ekins, 
London. 
— Enve.ore and Letrer Paper, G. F. 8. Bolton, 
mi 


13,681. DWELLING-HOUSE VENTILATOR, W. G. R. A. Cox, 


mdon. 

13,682. GasaLigeR GLope Hoipers, A. L. Pointing, 
London. 

13,683. ORNAMENTAL LetTers, G. Williamsand F. H. P. 
Berlyn, London. 

13,684. Maxine So_twp Carsonic Acip, C. R. C. Tich- 
borne, A. E. Darley, 8. Geoghegan and M. F, Purcell, 
London. 

13,685. Seats for Fiasxs and Borries, V. Dingreville, 
London. 
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13,686. PorTaBLE PHotocraPHic Camera, A. Camp- 
bell, London. 

13,687. CrcLe WuHee.s, J. H. J. Player, Bristol. 

13,688. AUTomATIC LAMP-LIGHTER, W. Lewis, London. 

13,689. MitLers’ Puririers, R. 8. Piercy and J. R. 
Bertwistle, ifax. 

13,690. Biast Furnace Lininos, J. T. King.—(J, 
Gayley, United States.) 

13.691. VALVE GEAR for OSCILLATING CYLINDER ENGINES, 
M. Paul, jun., Glasgow. 

13,692. ELecrric Arc Lamps, A. H. Mitchel-Jones, 
Manchester. 

13,693. SoLUBLE QuINOLINE Derivative, A. Lembach, 
U. Schleicher, and C. J. Wolff, Manchester. 

13,694. Corron Corps, A. Clegg, Manchester. 

13,695. Coat, &c., SUSPENDER, J. Possnett, Stockport. 

13,696. UniversaL Pen Saver Ink Borttiez, B. 
O'Toole, Dublin. 

13,697. Dressinc Tarpavuuins, &c., T. P. Coubro, 
London. 

13,698. VeHicLe WHeeEts, J. A. Lipscombe and W. 
Paul, Southampton. 

13,699. Drivine Gear of VeELociPpepgs, J. Mycock, 
Manchester. 

13,700. Door for Eartn Cuosets, &., W. Scott, 
Jarrow. 

13,701. Tennis and Cricket Markine Macuine, W. H. 
Aish, Bournemouth. 

13,702. Rotters for Wrincinc and MANGLING Ma- 
cHines, C. Rickett and H. Hancock, Sheffield. 

13,703. Biocks for Traction WHEELS, I. W. Boulton, 
Ashton-under-Lyne. 
13,704. Winpinc Frames for Winpinc YARN or THREAD 
on Bosstns, T. Guest and T. Brookes, Manchester. 
13,705. Courtine Evectric Wires, &c., A. Shiels, 
Glasgow. 

13,706. Vortex Rine Pips, A. Hinton, Staffordshire. 

13,707. Wire Brim Sprincs for Hats, T. Eddison 
London. y 

13,708. Sarety Bicycies, H. H. Fox, Birmingham. 

13,709. Furnace Bars or FirEGRATES, J. Ward, jun., 
Birmingham. 

18,710. Pepat Cranks for VeLociPepes, W. Parfrey 
and W. Drury, London. 

18,711. Steer, M. Mannaberg an i J. Cliff, London. 

13,713. Sree, SmecTine Furnaces, M. Mannaberg and 
J. Cliff, London. 

13,714. MgasuRING ELectric CuRRENTS, H. W. Miller, 
London. 

18,715. ConDENSERS or other Tuses, W. Sharp, London 

13,716. Recor, Tennis Bat, L. P. Garrett, London. 

13,717. Packine Casgs for Sueet Merat, W. H. Luther, 


lasgow. 

13,718. Locks, W. H. Taylor, Londen. 

13,719. Formation of Parts of Srzam Borers, G. 
Richards, London. 

13,720. Propocinc Designs on VENEER, J. Sewell, 

Holliday, and A. E. Willey, London. 

18,721. Hot-water Pumps, 8. Wolfson, London. 

13,722. Sewinc Macuines, R. Haddan.—(F. Euycl, 
Germany.) 

13,723. Drivine of Rinc Sautrixs, R. Haddan.—(F. 
Bugel, Germany.) 

13,724. CHummney CowL, J. Gibson and J. Allen, 


13,725. MANUFACTURE of Hottow Incors, H. Lane, 
Lond 


on. 
18,726. Castinc Leap, J. Carron, London. 
18,727. Fencine, 8. J. Pocock, London. 

13,728, PREPARATION of Matrices, J. 8. Scott and F. B. 
Mills, London. 
13,729. DistitLinc ALcoHoL Ligquips, &c., O. Perrier, 

London. 
13,780. CrLostne Raitway CaRrriaGe Doors, 8. H. 
Thorp and H. C. B. Campbell, London. 
13,731. Mrvers’ Sarety Lamps, H. Hiibner, London. 
13,732. Musicat-Boxes, ©, Thost and H. Richter, 


London. 

13,733. Maxine Corrucatep Paper, G. M. Smyth, 
London. 

13,734. Recorpinc Sprinc Batances, H. H. Lake.— 
(W. R. Johns, P. F. Keegan, and C. H. Little, United 
States.) 

18,735. WHEELS of VeLocipepEs, T. W. Robertson and 

du Cros, London. 

13.736. Sinkrnc Pits THROUGH AQugous Srrata, R. 
Sutcliffe, London. ; 

13,737. PHotograpHic Hanp Cameras, R. Smith, 


ndon. 
18,788. PropucinG ImiTaTIoN TrRRA-CoTTA, W. Schleun 
ing, London. 
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13,739. Taeatinc Leapy Coprern Ores, C. James, 
London. 

18,740. Smetrinc CompLtex Sitver Ones, C. James, 
London. 

13,741. Anti-Priction Bearine, G. Wilkes and F. 

wards, London. 

13,742. Rotary Enomes, U. A. Chauveau, V. C. J. 

Laurent, and E. Scherding, London. 


13,743. ToREapING Neepies, J. Darling and W. G. 


Blow, London. 


13,744. Sevr-actinc Apparatus for Sicnats, E. W. 
ion. 
13,745, Apvertisinc upon WaeeLcep Veniciss, 8. 
Zz London. 
13,746. ae and. Drone Exciuper, G. 


18,747. Ene Cuambers, E. Taylor, London. 
13,748. Grocentric AsTronomicaL CHart, A. H. 


Moles London. 
13,749. Divine Gear for Bicycies, &c , J. Money, 


G. A. Harvey, 


on. 
13,750. Kxrrtinc Macuines, F. G. Gronros, London. 
13,751. inc Desiens to Surraces, C. 


Abbott, 
13,752. SoLE for B Boots, A. Fafournoux, London. 
13,753. TeLecrapHic CaLi-Boxes, A. M. Clark.—{J. G. 
Noyes, United States.) 
13,754. Evecrric Tramways, W. 8. Richards and G. B. 
James, London. 
13,755. SPLicine of Loorep Fasrics, W. E. White and 
A. don. 


18,756. SHor Wrxpow Tickets, L. Patez, London. 
— 757. Puriryixc Liquips, A. Mylins, jon. 
8,758. Sreriisinc Liquips, A. Mylins, London. 
is 7en. Botts or Fasteners for Doors, &c., L. Samuel, 


London 
13,760. Routes Drum Winxptass, A. Walde, Germany. 


T. 
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18,731. Comrorp Sos, M. Martin, Llandudno. 

13,762. Scrveyinc or MILITARY SKETCR Boarp, W. W. 
C. Verner, London. 

13,763. ToBacco Prrss, J. Gardner, yo 

13, 764. LanTern Siipes, A. Pumphery, Birmingham. 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


451,884. Execrric Moron or DyNAMO-ELECTRIC 
Macuixe, S. 8. Wheeler, New York, N.Y.—Filed 
April 28rd, 1890. 

Claim.—(1) The ring armature core formed with 





py a ve nings in its periphery and coils 
or windings a slots and ayy! the 
inside of he ty g on the inside of the 


ring forming tenpescidiel cheaped coils or sections which 
fit against one another and fill the interior of the ring, 


and the slots being of the same sha; a. 
section, so that the coils are are symmetrical wi th respect 
to the outside and inside of the toy J (2) An electric 


motor or ~ <9 ey +" Cas an unsym- 
metrically-fed field, as horseshoe type, the 
armature and field Tay. 80 yor on the side 
opposite the origin of the field magnetism as to cause 
an inc amount of magnetism to pass thro 
that half of the armature and thereby more or less 





neutralise the tendency of the field to draw the arma- 
sore a from - axis of revolution resulting from 
of the te iy substantially as described. 

@. ‘=n electric motor Ss machine 
ving an pom Me Sy ed field, as in the horse- 
shoe type, the pole pieces being formed so as to embrace 
the armature on side opposite the origin of the 


{451 884] 


ae 





field magnetism to a greater extent than on the other 
side, so that the tendency of the field to draw the 
armature away from its axis of revolution resulting 
from the poy sone is more or less neutralised, 
substantially as described. 


451,460. Compressor ror AIR anp Gases, 7. C. 
Craven, Newark, N.J.—Filed June 7th, 1890. 
Claim.—The combination. with a pipe through which 
water under is supplied, of a valve and valve 
chest receiving the water, vertical water- ving 
cylinders or vessels, ports | from the valve seat 
to the receiving cylinders and to an exhaust, air valves 





and floats at the upper ends of the water = | 


and pipes to convey away the compressed air to 


2 S a ae Y, 
Ee I SS cdl 





receiver or holder, and valve-moving pistons and 
cylinders — the —, ——— _ apepteiied 
openings between the respective water cy! an 
cylinders for the valve-moving pistons, whereby the 
valve is moved to admit water to one cylinder or the 
other automatically, substantially as set forth. 


251,077. Tire ror CycuEs, F. Gleason, Philadelphia, 
iled October 3rd, 1890. 


cen. —{l) = combination, with ad ved felly 
of a velocipede, of a tire wanting Go ig sur- 
face or tread of the wheel, the said tire being made up 
of a series of hollow elastic sections fitting the so 
foe he cagmerscge Baga ed with a n 
hole for the passage of air under pressure of the Soy 

451 4~ : 
aoe 





substantially as described. (2) The combination, with 
a grooved felly of a —— of a tire consisting of 
hollow elastic sections the groove, the sections 
provided with pt Fa mage arya 
away (3) The pons va rey a curved 
felly, of the hollow elastic tire sections je ok a over- 
lap joints, recesses in the ends of the sections, 
and hollow bolts h the recesses of two 
adjacent sections and er e flanges of the curved 
felly substantially as descri 


451, ey Twist Driit, J. B. Merritt, Bangor, Me.— 
‘ed. September 5th, 1890. 

Claim) Ina twist drill, a cutting end having 
its cutting edges ground ina ‘irection at at . — 
with the centre line extending eel ond on h 
the drill, for the er descri and substantially 
as shown and on al its surface extendin; 

4 grooves along its s' e ex 4 
through 


the point or cutting end, an improved cutting | 





end for the same pa os flat ae e agp 
from the cutting ges a direction at or 
1 with the longitudinal centre line of the drill, 


an angle less than a t angle with the 
of the pane a , and substantially 
as shown and d 


451,582. porns ie Smith, Newcastle-on- Tyne, 
England.—Filed A il 17th, 1890. 

Claim.—(1) The com ination, in a stockless anchor, 
[eee | FS Dy eed votted to the shank, 
with horns E behind the pivotal 
axis of the ren ey said flukes, horns, and cross- 
head being formed integral, su bstantially as described. 
(2) The combination, in a stockless anchor, with the 


shank, of the flukes and peng formed in a single 
crosshead 


piece, a pivot or shorter than the 
und having its bearings between the inner 
sides of the flukes and extend! 


substantially as described. (3) 
the shank, of the crosshead and flukes formed in one 


451.582] 





piece and having the socket G and the recesses K K, 
anda pin ex between said recesses through 
the shank, substantially as described. 


451,677. Scare, W. A. Wright, Philadelphia, Pa.— 
i. oem Bla 100 iw spring band, a dial, 
im.— ng a 
loops secured to said dial and caulnineg the band, set 


[451.677] 





screws mounted in the loops and bearin 


st the 
band, and a pointer pivotted to one — | the band 
and having a pin-and-slot connection with the other 
end thereof, as set forth. 


661,961. APPARATUS FOR CLEANING BolLer Tunes, 
J. Platt and T. Thorp, Salford, England.—Filed 
March 18th, 1890. 
Claim.—The improved tube cleaner having a series 
of cutters or scrapers su on a hollow elastic 
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foundation capable of ex i ti 
fluid under pressure, substantially’ as 7 fz the ne 





| poses herein set fi 


| 452,400. 
1 


| 


forth. (2) In combination with 4 | 





Pursatine Steam-Pump, W. P. Theerman, 
Saiford.— Filed hoe ee 9th, 1890. 

Claim —{1) A steai ion valve for pulsating 
steam-pum formed of two semi-spherical or other 
convex ies con: aot Sameer at their convex 
sides. @ In a pulsa p, the combina- 
| tion of the two semi- cal fies h with flat or 
concave faces swe ban form a steam-admission valve H. 
(8) In a pulsating steam-pump, the combination, with 








the two working-chambers, of the two semi-spherical 
bodies ) with flat or concave faces which cover the 
ee of the chambers to form a steam-admission valve 
(4) Ina —— ene, Oe the rg yes of 
steam valve 


bodies h, - ie scabies 
V-shaped 


pulsa’ steam-pum 

erekine Aaaberena elt, oft of thcontal ppe 
stud d, the disc-valve D, extending to a seating 
beyond the grid K, and the chilled of 
the chamber with’a conical opening Somaned therein. 
(6) In a pulsating steam-pump, the combination, with 
each working-chamber, on ee ee 
jecting plate which extends from side tosidein one 


4 





tion and from oneside to the centre in the contrary direc- 
tion, substantially as and for the purposes described. 
) In a pulsating steam-pump, the combination, with 
ead or more w aaeil ef a common _ 


connect 

chambers and with the di 
pipe, substantially as descri 
er ee the combination, ” with A 3 wees 
two air-valves O, with a sing!  peeed 8 
— new byaset-screw, subeten tially as lou 


ay Ina steam- the combination 
ith the two -cham Pine valve-chest, and 
be abd cover, H’, of the air valves 0, with air- 


passages p, the set-screw P, which regu lates the air- 
admission to both ra tlchr a id of to 


—_ 

pay ye EE 
, the com! ion e wor 

chambers, @ t rales chest, king 


valve a" endl — bodies H, trie lar side 
plates H’, = through into each 
work: ood air-admission valves O affixed 


to the steam-chamber, substantially as described and 
shown. 


452,401. Sream-Generator, J. /. Thornycrojt, 
Chiswick, England.— Filed February, 2nd, 1891. 
Claim.—In a steam , the of a 
steam collector and separator 1, a main water-vessel 2, 





bent return tubes 5, connecting the two, fire-grates 3, 
su) men water vessels 2a , located at outer 
ies of said ss gonected to said main 


water-cunml, tubes 4 and 4*, connecting th 
water-vessels 2 and 24 with us top of Said steam 











and tor, some of said tubes 4 being 
to form flues within which other of said tubes 
are located and having inlets 9 at the bottom and out- 
lets 10 at the top, said tubes 4* being arranged to 
form a single tubulous wall at the outer side of each 
fire-box, a smoke-box formed by and between said 
tubes ri steam-collector and separator 1, and main 
water-vessel, and bent plates arranged longitudinally 

within said smoke-box, so as to divide the same into 
three , within the ‘inner of which said tubes 5 are 
loca‘ substantially as herein described. 


452,418. Door-Sprine, C. W. F. Thode, Hambury, 
Germany. —Filed August 28th, 1890. 

Claim.—A door-check having in combination a pintle 
6,a knuckle c, riding thereon and having two radial 
arms, studs d’ d?, annulus ¢, supported thereby, and 
































a 


the spring /, carried by said lus and 
between said studs, and the arms of the knuckle 
which are adapted to bear alternately w the 
opposite ends Mf the spring as the door is swung in 
one or the other direction, substantially as set forth. 





OILInc AND CooLinc APPLIANCE FOR THE 

oy -RODS OF Pumps FoR IcE-MAKING APPARATUS, 

E. T. Winkler, Philadelphia, Pa.-— Filed September 
Ph ~ refrigerant tus, the combinati 

im.—In a nt apparatus, the combination 

of an oil- te from and independent of the 

refrigerant circuit, the suction or low-pressure pipe a,_ 








cme | inclosed by said reservoir, a vent Lig the 
of the oil-reservoir and said re emt cet op a pump 
having around its piston-rod an oil nected 
ey, pipes with oil-reservoir to Sonus an oil-circuit 


stantially as described, for circula‘ the oil through 
said chamber-pipes and reservoir, _ 





Avg. 28, 1891. 
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THE MECHANICS OF SEA SICKNESS. 
By A. G, GREENHILL, F.R.S, 


In preference to this gruesome title I might have 
chosen for this article one used by Benjamin Robins in 
1747—‘A Proposal for Increasing the Strength of the 
British Navy.” 

Robins proposed that all guns of that date from 18- 
pounders downwards, should be changed for others of 
equal weight but greater bore, with reduced charges of 
powder—for carronades in fact. But the Americans 
were the first to avail themselves of this valuable idea, 
and with very successful effect against our ships. 

In my article an apparatus is proposed by which 
any line regiment may b made immediately available 
for marine service afloat, and a means of indefinite 
expansion of our naval force is secured—so essential, as 
history shows us, in any protracted struggle. 

With the introduction of steam, the sailor's training is 
gga wg again, as at first, to the military type. 

e modern man-of-war's man is a seaman gunner, 
drilled to serve ashore. The chief hard work afloat is 
now that of the stoker, who replaces the “ waister”’ of 
the seventeenth century, and to secure a supply of 
stokers competent to serve afloat immediately is one of 
the present problems of naval administration. 

By vaccination we produce an artificial small-pox which 
wards off the real digease; and similarly, if we can 
produce mild sea-sickness on shore, it is reasonable to 
expect that comparative immunity will be secured at 
sea. By means of a full-sized cross-section of a ship, 
suspended by the metacentre, and properly weighted, we 
can imitate exactly the rolling of the ship, and thus have 
a swing calculated to produce exactly the same internal 
sensations. 

An ordinary swing is useless for this purpose, as the 
body is then in the neighbourhood of the centre of 
oscillation, where the disturbing effect is nil, or nearly 
so. It is requisite to have the full-sized ship section, so 
that we can recede to some distance from the centre of 
oscillation, on the upper decks, and even up a mast, so as 
gradually to accustom ourselves to the varying internal 
sensations, 








The figure shows the cross-section of a ship suspended 
at M the metacentre, G being the centre of gravity, and 
W the weight—in tons. If we draw the curve formed by the 
centres of buoyancy B, then, as Mr. Macfarlane Gray 
pointed out in his Lecture on the Metacentre before the In- 
stitute of Marine Engineers, the ship will roll as if the curve 
of buoyancy rolls on a horizontal plane, just as a cradle 
rocks on its curved supports; and the metacentre M is the 
centre of curvature of the curve of buoyancy. The ship 
swing will oscillate like a simple pendulum or plummet L, 
suspended by a thread from M, if L is the centre of 
oscillation. 

If W k* is the moment of inertia about G, the centre of 
oscillation L will be such that G L = k?/ GM; and bya 
screw adjustment between G and M, the position of L 
can be varied. 

Now, supposing the ship set swinging through a finite 
angle a on each side of the vertical, we have to investigate 
the disturbance in the apparent direction of gravity at 
any point P, due to the effective forces of inertia at P. 
The resultant direction of force will be given by the 
plumb line of a pisrueet suspended at P, if the plumb 
line is short, so that its independent oscillations die out 
quickly. By means of observations on such plummets 
suspended at different parts of a ship, Sir W. Thomson 
has proposed to analyse the rolling, and determine the 
axis of rotation and centre of oscillation. 

Professor Philip Jenkins, of Glasgow University, whose 
death Iam sorry to see recorded, has applied the same 
dynamical principles to the analysis of the “ Shifting of 
Cargoes at Sea” (‘ Trans.” I.N.A., 1887). Thus, if the 
plumb line of the plummet at P makes an angle with its 
mean direction in the ship greater than the angle of 
repose of the cargo—grain, coal, &c.—the cargo will shift. 
Professor Jenkins confines his attention to the shifting 
effect at the extreme end of a roll, where this effect will 
naturally be a maximum; and his analysis is equivalent 
to showing that at the end of a roll the plumb line at P 
is perpendicular to P K, K being the point where the 
horizontal line G K through G meets L K, drawn 
ar ig et to GL. 

If, therefore, the angle between K P and the deck or 
surface of the cargo at P is greater than the angle of 
repose of the cargo, the cargo will shift; and it is readily 
seen thut this angle is considerably greater than the mere 
angle of displacement from the horizontal position, so 
that cargo will begin to shift long before the angle of roll 
has attained to the magnitude of the angle of repose of 
the carge, 


But now we proceed to show how to determine the 
direction of the plumb line at P at any intermediate 
position of the roll or swing, as is requisite in the analysis 
of the mechanics of sea sickness, as the cause of the 
physiological effects. 

In the swing we have taken the fixed axis at M, but in 
discussing the rolling of a ship it is usual to consider the 
ship as acted upon by a couple, composed of W tons 
downwards through G, and W tons upwards through M, 
and that the ship in consequence rolls about an axis 
through G. But as G and M are in practice close 
together, it is immaterial whether we take M or G as the 
axis of rotation; for simplicity in my argument I shall 
choose G, as in the case of the ship in the water. 

Putting G L = /, and writing n? for g/l, so that n is 
what Sir W. Thomson calls the speed of the pendulum, 
and 2/n is the period of small oscillations (double); 
then if G L makes an angle @ radians with the vertical 
at time ¢ seconds, the equations of oscillations are 
d* 6/d t? = — n* sin 6, 4 (d 6/d t?) = n? (cos 8 — cos a), 
the angle of extreme roll being denoted by a. 

Denoting the length G P by 7, the component accelera- 
tions of P will thus be 

(i.) + (d? 6/d t®) or — n? r sin 8, perpendicular to GP; 

(ii.) 7 (d 6/d t)? or 2 n? r (cos 9 — cos @), in the direc- 
tion P G. 

Asmall body at P, weighing w 1b.,-say a plummet sup- 
ported by a short thread at P, will thus, by D’Alembert’s 
principle, -be in equilibrium under the weight w acting 
vertically downwards, the tension ¢ of the thread, and the 


Rha a Ww. - 3 
reversed effective forces n* r sin 9, perpendicular to 
g 


G P, and ” 2n? r (cos @— cos a),in the direction G P; 
Gg 


all these forces being reckoned in gravitation measure, 
the unit of force being the force of a pound. 

If we put cot ¢ = 2 (cos @ — cos a)/sin 6, the resultant 
reversed effective force at P will be given by 
r sin @ 

1 sin 9’ 
in a direction making an angle ¢ with G P produced; and 
J, t, w will form a system of forces in onlin, 

Draw the circle on the horizontal line G K as a diameter 
passing through L; and make the angle GLJ = ¢, 
LJ cutting this circle in J. ; 

Then JG =KG sin g=J 2, 

sin @ 


Ww... . 
f = —n?* r sin @ cosec ¢ = w 


f= wGP, 
and the resultant of f and w will therefore, by considering 
J G P as the triangle of forces, be of magnitude w 


so that 


E 
JG’ 
making an angle ¢ with J P. 

This resultant of f and w will be equal and opposite 
to ¢, and will thus represent the internal molecular force 
of inertia at P due to the combination of gravity and the 
rolling of the ship. 

The lines of internal force ¢ are therefore equi-angular 
spirals, of radial angle 9, round J as pole; and 

t=w.JP/JG, 
so that ¢ varies as the distance from J, which we may 
call the instantaneous centre of molecular force. 

The —- of J varies from instant to instant during 
the rolling. For instance, at the end of a roll, where 
cot ¢=0, and » = 47, J coincides with K, which is the 
case considered by Professor Jenkins. 

The lines of force ¢ are now concentric circles round 
K as centre, and the plumb line at P will be perpendicu- 
lar to K P. 

As the ship is swinging through the upright position, 
é=0 and ¢ = 0, and J lies in the vertical through G at 
a height above it, 

nee comments. ae 
2n?(l—cosa) 4sin® }a 
the lines of force ¢ are now straight lines radiating 
from J. 

So long as we are concerned merely with the shifting 
of cargo, we need only consider, with Professor Jenkins, 
the state of things at the end of a roll. 

But our chief concern now is with the physiological 
effect of the ever varying force ¢ during the motion, the 
lines of force at any instant being equi - angular 
spirals round an instantaneous pole J, and the radial 
angle being ¢; but the position of J and the magnitude of 
¢ varying from instant to instant; and it is this continual 
variation of the lines of force which is so trying to the 
nerves and stomach of the passenger, and is the cause of 
his sea sickness. 

We notice that if P is placed as L, the centre of 
oscillation, then L G is always the line of force ; so that 
a tumbler at L brimfull of water will not spill; and 
generally that there is no internal disturbance of the lines 
of force at L, and no tendency to sea sickness. 

This explains why an ordinary swing is useless as an 
antidote to sea sickness; and generally why the motion 
is less felt the lower we descend in the ship and the 
nearer we approach to L. 

But the further we recede from L, by mounting up into 
the cabins, on deck, or even up the masts, the more 
pronounced the motion in causing sea sickness. 

No mere increase in size and apparent steadiness of the 
vessel can overcome this effect, as the diminished motion 
is counterbalanced by the corresponding increase of 
distance from J, the instantaneous centre of force. 

As a cure is impossible, we must seek for prevention, 
and this prevention can be attained by a little preliminary 
practice on land, by mounting into such a swing as that 
already described, made to imitate, to full scale, the 
cross-section of a ship, and made to imitate the rolling 
motion by being suspended from the metacentre; here 
the entry door could be made, so that passengers could 
enter and leave at pleasure. 

An hour or two in such a swing, gradually increasing 





the motion by mounting away from L, with the know- 





ledge that escape was always possible, would go far to 
inure the passenger to the real motion at sea. 

The switchback railway and the montagnes russes have 
had their day, so why should not the proposed swing 
have a similar vogue ? and it was a pity that it was not 
brought forward earlier, in time to be in use at the Naval 
Exhibition at Chelsea. A small attempt in this direction, 
in the shape of a steam roundabout, provided with boats 
which were made to roll and pitch, was to be seen at the 
Paris Exhibition; but the motion thus produced does not 
resemble the real motion on the water. 

Furthermore, as a means of increasing our naval power, 
the ship swing must not be despised. A few of these in 
our principal seaports would rapidly and economically 
give the sea stomach to raw naval levies, stokers, marines, 
or volunteers; not to mention the gun practice which 
could be carried out from the moving platform of the 
deck. ‘The chief objection urged against the Royal Naval 
Artillery Volunteers, that they are not sailors—meaning 
that they would be sea-sick—could now be made to fall 
to the ground. But principally, a few hours of swing 
drill would suffice to convert a line regiment into marines, 
or rather, make it capable of marine service. 

Up to the time of Trafalgar certainly, all line regi- 
ments were liable to service afloat, and the part taken 
by the sixty-ninth regiment at Trafalgar is well known, 
while the French and Spanish ships were full of soldiers, 
and riflemen in the tops. 

In a long naval peace, it is doubtless found more con- 
venient for organisation to have a separate body of 
marines under naval control; but with a protracted war, 
this organisation will, as before, require to be largely 
supplemented from outside. 

Any cause tending to bridge over the increasing gap 
between the co-operation of our land and sea forces is of 
importance, when, by the light of history we see the need 
of elastic expansion to an indefinite extent’ in a struggle 
protracted beyond a few first encounters. 








THE BRITISH ASSOCIATION AT CARDIFF, 


THE meeting of the British Association at Cardiff, 
which came toa close yesterday, was a small one; the 
total number in attendance was 1470, the great majority 
of whom were residents in Cardiff and its vicinity. No 
startling scientific novelty was brought forward, and the 
nearest approach to anything of the kind was the publi- 
cation of more complete details than have hitherto been 
made known of the discovery, by Mr. Ludwig Mond and 
others, of the curious power possessed by carbonic oxide 
gas of taking up metallic iron and nickel, and carrying 
them away in the form of a gas which can be condensed 
in cold receivers. Section A, as for some years past, was 
overcrowded with work, so much so that on Saturday, 
when many of the members were away on excursions, it 
was not only sitting, but sitting in two divisions; it also 
had to begin work every morning at ten o’clock ; some- 
thing should be done to prevent these inconveniences in 
the future. Its president, Dr. Oliver Lodge, devoted 
more than half his opening address to a subject of strong 
contention, namely, that the scientific world proper 
should no longer stand aloof from the investigation of 
thought-reading and other alleged psychical phenomena; 
the tone of his remarks was modest and moderate, yet 
may cause the evolution of much heat in the future. A 
luxurious excursion, price eleven shillings, was arranged 
for the Vale of Neath waterfalls, and the official pro- 
gramme says, “This excursion comprises about nine 
miles of driving and about seven miles of rather rough 
walking and climbing. Members are requested to pro- 
vide themselves with some sandwiches; and, as it may 
be found necessary to wade through one of the rivers, a 
towel will be useful.” This excursion was subsequently 
abandoned because of the small number of applications 
to share in its attractions. 


Fires 1n Coat BUNKERS, 


Professor Vivian B. Lewes read a paper before the 
Chemical Section on the spontaneous ignition of coal, in 
the course of which he said that the outbreaks of fire in 
the coal bunkers of our great liners had increased exces- 
sively within the last one or two years, and that no more 
publicity had been given to the fact than could be helped. 
Berzelius first suggested that the pyrites in coal by oxida- 
tion might be a cause of ignition. It could be proved, 
however, that as little as 08 per cent. of pyrites, and 
rarely more than 2 per cent., was found in the coals most 
liable to spontaneous combustion, also that if this amount 
were concentrated on one spot, instead of being spread 
over a very large mass, and if it were oxidised with the 
greatest rapidity instead of taking months and often 
years to complete the action, the total rise of temperature 
would be totally inadequate to account for the ignition 
of the coal, which required a temperature of 370 deg. C. 
to 477 deg., C., according to its characteristics. The 
liability to spontaneous ignition, also, did not increase 
with percentage of pyrites, whilst heaps of fine pyrites 
free from carbonaceous matter never showed any ten- 
dency to serious heating. The true explanation of 
ignition of coal was partly physical and partly chemical. 
Freshly-won coal had the power of absorbing from 1°5 to 
three times its volume of oxygen from the air, and this 
being rendered chemically highly active, partly by com- 
pression and partly by elimination of nitrogen, attacked 
some of the bituminous hydrocarbons in the coal, con- 
verting them into carbon di-oxide and water vapour. 
Many causes tended to affect the rapidity of that action, 
which was the real source of the heat, and directly 
the temperature began to rise, unless the heat evolved 
could freely diffuse itself, the chemical action was 
so energetic that ignition quickly followed. Up to 
38 deg. C. the absorption of oxygen, and consequent 
chemical action, went on so slowly that there was little 
or no chance of undue heating, but directly that 
temperature was exceeded with some classes of coal 
ignition was only a questicn of time and mass. Tle 
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action of mass, condition, and temperature could be 
beautifully traced in the statistics of spontaneous ignition 
in coal cargoes, whilst the bunker fires, which were now 
becoming perilously frequent on the fast liners, were due 
entirely to rise in temperature from the bunker bulk- 
heads being too close to the hot-air upeast shafts from 
the boilers and furnaces. Sometimes the heat to start 
the reaction was acquired in the tropics, and afterwards 
went on increasing until fires somewhat frequently broke 
out off the Cape of Good Hope. In the large liners the 
boiler casing was only separated from the coal bunkers 
AB, Fig. 1, by the 9in. bulkheads E F and H K, and at 





the point of greatest heat the temperature was sometimes 
200 deg. C., but near the sides of the ship, where the heat 
could more freely escape, the temperature was sometimes 
about 73deg. C. The fires did not usually begin at 
either of these points, but at D, where the temperature 
was intermediate, for at that point there was a free supply 
of air, but a thin line of charred coal D N extended 
thence to the place of highest initial temperature. 

Sir Lowthian Bell said he had not found spontaneous 
fires in his works to begin at the surface 
of the coal, but lower down. 

Sir Frederick Bramwell thought 
$ that Mr. Lewes had proved his case, 
AS and hoped that he would suggest a 

i ie remedy. 

Professor Lewes suggested the addi- 
tion of another Yin. bulkhead, as in 
Fig. 2, with manholes here and there 
for cleaning, and that a circulation of cold water should 
be kept up through these bulkheads. 

Mr. Ludwig Mond read a paper before the Chemical 
Section, which will be found on another page. 

Dr. J. H. Gladstone stated that the liquid compound 
exhibited by Dr. Mond had the peculiar power of greatly 
reducing the velocity of light travelling through it; it was 
about the most dispersive liquid known. 

Sir Lowthian Bell remarked that twenty-two years ago 
he had observed that the carbonic oxide coming from the 
blast furnace, when passed over iron ore, left a black 
substance which proved to be carbon; he therefore tried 
the influence of carbonic oxide upon manganese, nickel, 
cobalt, and titanium, and the results of his experiments 
were recorded in the “ Journal” of the Iron and Steel 
Institute for 1871. With manganese there was no action, 
with nickel the carbon was obtained, with titanium there 
was a small quantity of carbon, and he now attached 
little importance to that result; with cobalt he obtained 
the carbon deposit. Practically, he only obtained the 
reaction with nickel and cobalt, and afterwards discovered 
that others before him had ascertained the same facts, 
but not so accurately, since they insisted on the use of 
high temperatures. 

Professor Barrett asked Mr. Mond if he had determined 
the heat-absorbing power of the liquid; it probably was 
exceedingly low. 

Mr. Vernon Harcourt said that he had prepared some 
of the liquid, but had found great difficulty in keeping it 
because of its great tendency to explode at ordinary 
temperatures. With some of it in a corked bottle partly 
full, he had an explosion about every five minutes, he 
supposed from successive portions of vapour formed. 

Mr. Ludwig Mond wished that Sir Lowthian Bell had 
recorded his results in pages in which chemists were 
wont to look for particulars of chemical discoveries; he 
must admit that in his long search he had not consulted 
the pages of the *‘ Journal” of the Iron and Steel Institute. 
In the last number of Comptes Rendus would be found a 
memoir by M. Garnier about a compound of carbonic 
oxide with iron, observed in some works, brought to 
notice by some gases giving a luminous flame, and 
depositing oxide of iron. This shows that the compound 
can be formed even upon a large scale. He did not 
understand the experiences of Mr. Vernon Harcourt ; he 
—the speaker—had kept some of the compound for 
eighteen months in stoppered bottles, and had carried 
some of it from London to Rome without having any 
explosion ; it only disappears by evaporation. 

Mr. Vernon Harcourt could not understand how a 
substance stated to be decomposed by a temperature of 
€0 deg., could withstand the temperature of melting glass, 
so as to be sealed up ina tube like that before the meeting. 

Sir Lowthian Bell added that he had not alone 
described the facts in the “ Journal” of the Iron and Steel 
Institute; but about 1870 his friend, Professor William- 
son, then president of the Chemical Society, had pressed 
him fora paper. He accordingly wrote an account of 
the discovery, which was subsequently published in the 
“Transactions” of the Chemical Society, and he pre- 
sented that society with some of the specimens obtained. 

Mr. Mond said that in his search he had overlooked the 
memoir just mentioned. 


Fic.2 


THe EvectricaL EvapoRaTION OF METALS. 


Mr. William Crookes spoke of metallic deposits from 
electrodes in vacuum tubes, and said that in some ex- 
periments he had tried to increase rather than reduce 
them, so had used metallic brushes as one of the 





electrodes, from which by electricity he could squirt 
gold or other metal forming the brush. As the source of 
power he used a large coil with low battery power, and 
as good a vacuum as he could obtain; the quiet slow 
glow and not the sparking carries the metal over to the 
receiving surface, where it deposits itself as a mirror. 
Some alloys, if used to form the brushes, can be decom- 
posed in this way, one metal being carried over in 
preference to the other. Gold would reflect light as well 
as silver, and by this method Professor Wright had 
first coated a surface with gold, then with a trace of 
platinum to neutralise the colour of the gold, the result 
being the formation of a mirror which would not tarnish 
in air. In reply to Mr. John Spiller, Mr. Crookes said 
that he had not tried to separate platinum from iridium 
by the method stated. 

Mr. Roberts-Austen was the president of the section at 
which the foregoing three papers were read. 


Buack FuasHes oF LIGHTNING. 


The report of the Committee on Meteorological Photo- 
graphy, read by Mr. A. W. Clayden before Section A, set 
forth, among other facts in relation to lightning :—The 
so-called black flashes have of course been disposed of. 
The experiments described two years ago by the secretary 
to your committee showed that the appearance is due to 
reversal: produced by some form of diffused light having 
fallen upon the plate. This conclusion has been sub- 
sequently confirmed by Mr. Shelford Bidwell, F.R.S., and 
again by Mr. Clayden in the photograph numbered 2 B. 
This was taken at Bath in the early morning hours of 
June 25th. After the flash had passed, the plate was 
left exposed for a few minutes, in the hope that a second 
flash might illuminate the same part of the sky. This 
happened, the lower part of the field of view being 
brightly lit up by a flash which was itself hidden in the 
clouds. Where the consequent glare crossed the unde- 
veloped image of the flash reversal has occurred, while 
no reversal can be detected in the other portion. It will be 
noticed that this flash, like many others, shows a distinct 
ribbon-hke structure. The repeated occurrence of this 
phenomenon has already given rise to considerable dis- 
cussion, and Mr. W. Marriott and Mr. Cowper Ranyard 
have attributed it to a movement of the camera during 
the existence of the flash. Certainly many such photo- 
graphs have been taken in cameras held in the hand or 
on no very firm base. Moreover, Dr. Hoffert’s photo- 
graph, No. 1 B, shows this structure well in the succes- 
sive bright flashes. Nevertheless, it must be noted that 
in this last case the camera was in rapid motion, and yet 
the ribbon-like structure is hardly more pronounced than 
it is in other pictures where any accidental movement 
was presumably much less. Moreover, the photographs 
Nos. 2 B and 3B show this structure very plainly, 
though the camera was standing on a steady support, 
and movement during the flash was quite out of 
the question. Alternative hypotheses are that the 
appearance is due to reflection from the back of 
the plate or in the lens. If either view were true the 
brighter parts of the flash should show the ribbon form 
the best, whereas the contrary seems often to be the 
case. Again, if the former hypothesis were true, the 
position occupied by the reflected light could be ascer- 
tained by considering the direction of the incident light. 
Fact here disagrees with theory. The evidence at 
present obtainable therefore points to the conclusion 
that a bright lightning flash may often take the form of a 
long sinuous ribbon, whose sectional thickness is very 
different in two directions normal to each other. Some 
of the appearances noticed also indicate that the greater 
thickness throughout all the parts of a given flash lies in 
one and the same direction, and the variations in its 
apparent direction are merely an effect of perspective. 
This structure must be carefully distinguished from 
another, in which several distinct flashes follow precisely 
similar paths side by side. 








MESSRS. JOHN SPENCER AND SONS’ NEW 
STEEL WORKS AT NEWBURN. 

On Saturday, the 15th inst., Messrs. John Spencer and Sons, 
the well known férm of steel makers of Newburn, near New- 
castle-on-Tyne, called together a number of leading engineers 
and others in the North of England to witness the starting 
or a new plant for the manufacture of steel plates, bars &c. 
Among the visitors were the chairman—Mr. W. H. Tindall— 
and several members of Lloyd’s Committee, as well as their 
chief surveyor, Mr. Martell. Messrs. John Spencer and Sons 
are a very old-established firm on Tyneside, their business 
having been conducted successively by three or four genera- 
tions. Thirty or forty years ago they were known principally 
as makers of pig iron, springs for rolling stock, and files. 
More recently they added a department for making steel 
castings, and in this speciality they are now one of the lead- 
ing producers in the country, and their reputation is second 
to none. Some three years ago they determined still further 
to extend their works, and with this object in view they 
constituted themselves into a limited company, with a 
capital adequate for making the requisite extensions on the 
most complete and efficient scale necessitated by the recent 
extraordinary progress in the manufacture of steel. They 
secured a magnificent site adjacent to their then existing 
works, and lying between the North-Eastern Railway—New- 
castle and Carlisle section—and the river Tyne. It was soon 
discovered, however, by boring, that a stratum of coal had 
been worked out beneath the site, a circumstance which 
might have endangered the stability of their foundations. It 
became necessary therefore to take another site, a little further 
to the west, and to buy not only the surface but all interests 
in the minerals below. When a portion of the roofing had 
been erected, it unfortunately gave way and fell. This acci- 
dent, although the loss occcasioned thereby did not fall on 
Messrs. Spencer, delayed their operations considerably, and 
in combination with the other retarding causes, prevented 
the starting of the new works until much more time had 
elapsed than was originally contemplated. 

The new site comprises over forty-six acres of level land, of 
which four acres are now covered by suitable, roofing. The 
framework is entirely iron, and the covering slating. Along 
the northern boundary run the railway sidings, where enter 


‘crosses it in the middle, and lies north and south. 





the supplies of raw material, such as pig iron, ore, coal, sand, 
scrap iron, &c. The gas producers are ranged in a row near 
these sidings in a line running east and west, and at such a 
level that the coal intended for them can be supplied with 
minimum labour, and the ashes removed with similar 
economy. The producers are of the Wilson type, but with 
certain modifications which Messrs. Spencer have themselves 
devised. At the west end of the row is a water gas plant on 
the system recommended by Mr. Samson Fox. This plant 
is not yet in operation. Its chief utility is expected to be in 
increasing the calorific power of the producer gas, and it will 
be used mainly in quickly heating up the furnaces after they 
have become cooled down by drawing a charge or otherwise. 
To the southward of the line of producers, and parallel there- 
with, is the range of melting furnaces. There are five of these, 
each capable of melting 30 tons at a time, or say 300 tons per 
week. They are acid lined, well encased by cast iron plates, 
and strengthened by tie-rods uniting the upper ends of the 
buckstaves. The latter are each composed of a pair of 
double-head rails with cast iron distance pieces. Between 
each tie-rod nut and the buckstave is a volute spring, to afford 
elasticity. The furnaces are so built upon iron plates that 
they can expand and contract without affecting the stability 
of the regenerators below. The iron floor between the fur- 
naces and the producers and above the valve pit is unusually 
spacious. 

To the southward of the range of furnaces, two only of which 
are as yet in operation, is the casting pit. Over this run the 
ladle bogies, each of which is capable of taking an entire 
30-ton charge. They are moved kwards or forwards as 
required by a wire rope, operated by a steam winch. The 
minimum weight of ingot as yet adopted is four tons, and 
the maximum six tons. Parallel with the casting pit, and a 
short distance to the southward thereof, is a line of railway, 
on which runs a powerful self-moving jib crane, by Cowans, 
Sheldon, and Co., of Carlisle. The function of this is to strip 
off the ingot moulds, ~ up the ingots, carry them forward, 
and deposit them in the soaking pits. Of these there are at 
present a series of eight at work. The covers are at the floor 
level, and the ingots stand vertically in the pits. Under- 
ground flues bring producer gas and air, which, when ignited, 
keep the soaking pits and their contents at a suitable 
temperature. A little to the south is another line of railway, 
and on it another self-moving steam crane similar to that 
just described. This, when required, uncovers a pit, takes 
out the ingot, and deposits it in the tipping cradle at the east 
end of the live roller frame forming part of the cogging mill. 
This latter is still further to the south, and lies in an east 
and west direction, while the centre line of the cogging mill 
The 
cogging mill and the engines attached thereto are the work 
of the Bowling Iron Company to a specification furnished by 
Messrs. Spencer. The rolls have 30in. centres, and have one 
groove for cogging and two for edging. The main housings 
are steel castings. The pinions and their housings are also 
of steel, while the boxes and spindles are mainly of cast iron. 
The screws and live rollers are worked by auxiliary engines. 
The top poll is hydraulically balanced, and the tipping cradle 
is operated by a hydraulic cylinder. The tilting gear is of 
the type known as Finlayson’s, and is operated by three 
hydraulic cylinders. All the requisite movements are made 
by a series of levers on a pulpit platform overlooking the live 
roller frame, and worked by two boys. This platform is con- 
nected by an overhead gangway with the starting platform 
of the main engines of the cogging mill, so that the engine- 
man can work with and control the boys if necessary. 


To the west of the delivery roller frame of the cogging mill, 
and in continuation thereof, is the bloom shears, designed and 
made by Messrs. Joshua Buckton and Co.,of Leeds. This is an 
exceedingly powerful tool, capable of cutting hot a section 
something like 30in. by 10in. Besides the main engines 
attached to it, which comprise a pair of cylinders 18in. dia- 
meter and double-spur gearing, there are two pairs of auxiliary 
engines for operating the roller frames respectively fore and 
aft of the shears. There is also a hydraulic cylinder for 
balancing the swing table, which in this machine is placed on 
the entering side, also a hydraulic presser for holding the 
piece on the delivery side whilst it is being cut, also a 
hydraulic stop and measuring apparatus. All of these move- 
ments are made by a boy on an elevated platform immediately 
above the delivery frame. The blooms when cut, together 
with the crop ends, are shot into an iron bogie on a narrow 
gauge railway crossing at the end of the delivery frame. 
When full this bogie is drawn away by a small locomotive— 
made by Messrs. John Fowler and Co., of Leeds—and taken to 
the bloom heating furnaces. 

The engines which drive the cogging mill were designed 
and manufactured by the Bowling Iron Company to a 
specification furnished by Messrs. Spencer. The cylinders 
appear to be about 42in. diameter, and the gearing in the 
proportion of three to one. The pinion and spur wheel rim 
are cast steel, with helical teeth. The valves are of the 
piston type, and the reversing gear consists of the ordinary 
link motion, and is reversed by a steam cylinder.’ All 
movements are operated from a covered pulpit platform 
between and above the cylinders and connected by a gangway 
with a similar platform near the cogging mill, as previously 
described. The steam pressure is 1001b. per square inch, 
and is supplied from a battery of Lancashire firing boilers 
situated not far away. The engines themselves are not 
housed in. The exhaust arrangement seems somewhat 
peculiar. Instead of taking four exhaust pipes from the four 
ends of the slide chests right up through the roof, which 
would give a perfectly free exhaust, the pipes are led 
downwards and united together by certain awkward bends, 
and then again upward in one pipe to a receiver which is 
presumably intended for a feed-heater, though not yet in 
operation. If this appliance is necessary, there seems no 
reason why the connections with it should be so indirect 
and circuitous as they are, interfering with a free exhaust 
and forming pockets for the accumulation of water. 
Objection may, perhaps, also be taken to a system of oiling 
from the pulpit platform. A reservoir there supplies oil 
through a system of wrought iron pipes to all the principal 
bearings, the idea being to keep these pipes full of oil, and 
regulate the outflow by a tap at each orifice. In all 
probability these would soon become more or less stopped ur, 
and thesupply untrustworthy. This arrangement was not in 
use on Saturday week. 

The roller frames in connection with the cogging mill and 
hot slab shears are so placed that the tops of the rollers are 
about 18in. above the floor level. This has been done at 
Consett, Jarrow, and othe: heavy cogging mills. In other 
works, notably Eston and the North-Eastern Steel Works, 
the rollers are but slightly above the floor. There are 
advantages and disadvantages in either case. 

To the west of the cogging mill are two re-heating furnaces 
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for slabs. These are heated by gas. In front of them ona 
line of rails is a large self-moving steam crane with an 
arrangement for charging and drawing the slabs from the fur- 
naces, by Messrs. Booth Bros., of Leeds. The heated slabs are 
placed on a bogie which runs down an inclined plane, ending 
with the live roller frame belonging to the plate mills. The 
bloom is shot on to the live rollers, which immediately carry 
it forward to the mill. 

There are two plate mills worked alternately by the same 
pair of engines, one being east and the other west thereof. They 
are both in the same centre line which runs east and west. The 
mill to the east has 40in. rolls by 11ft. Gin. long, and consists of 
one stand of rollsand one of pinions. The rolls are provided 
witha fixed live roller frame at the frontand anotherat the back, 
both being worked by an auxiliary pair of engines. This mill 
is intended for very large plates, which, from the difficulty of 
moving them quickly about, and from the circumstance that 
such ype are usually intended for furnace work, are seldom 
passed through finishing rolls. Consequently, these are not 
provided in very heavy plate mills. The mill on the west 
side of the engines has 30in. rolls by about 8ft. in length. It 
consists of a stand of steel helical pinions, another contain- 
ing the roughing rolls, and another the finishing rolls. The 
roughing rolls are provided with steam screwing gear, and 
the top roll is hydraulically balanced. Before and behind the 
rolls are live roller frames on side-moving bogies, so arranged 
that by means of a long square shaft the rollers can be kept 
operative, whether the roller frames are attendant upon the 
roughing or = the finishing rolls. Both mills, and the 
auxiliary work connected therewith, have been made by 
Messrs. Miller and Co., of Coatbridge. The engines are pre- 
cisely similar to those already described as driving the cogging 
mill, and are also by the Bowling Iron Company. At the 
eastern end of the works there are now in course of erection 
two bar mills, capable of dealing with sections of moderate 
size, and also a mill for making rivet steel. These are driven 
by an engine made by Messrs. Galloway and Sons, of Man- 
chester, and the blooms or billets will be heated in a furnace 
made on Messrs. Siemens Brothers’ new type. The hydraulic 
pumping engine and accumulator have been made by Messrs. 
Miller and Co., of Coatbridge. 

There is a magnificent floor upon which the finished plates 
will be laid, examined, marked, and sheared. The floor- 
plates, consisting as they do mainly of pieces 3ft. square by 
8in. thick, must themselves have cost a little fortune. The 
plate shears have been supplied by Messrs. R. Harvey and 
Co., of Glasgow. They are provided with a pair of cylinders 
each 18in. diameter, the crank shaft being doubly geared on to 
the cam shaft. Reversing gear is attached and the shearing 
slide is hydraulically balanced. There is no fly-wheel, and 
therefore this machine could be stopped and re-started in the 
middle of acut. The blades are about 10ft. long, the gap 
30in., and the distance between the frames about 8ft. Besides 
the machinery already described, there is a complete electric 
light installation, roll-turning and smiths’ shop, and a test- 
ing house fitted up with the most modern appliances. 

On the river side a wharf is being poms so that water 
carriage can be made fully available. It is expected that the 

roduce of the new works will average 1500 tons of steel 
ingots and 1300 or 1400 tons of finished steel per week. 

After inspection of the new works, the visitors were 
hospitably entertained at luncheon by the —— in a 
large wooden building ordinarily used as a warehouse and 
depository of samples. The chair was occupied by the 
chairman of the company, Mr. E. Leadbitter. Several 
toasts were duly honoured, including ‘‘ Lloyd’s Committee,” 
ea by the chairman, and responded to by Mr. W. H. 

indall ; ‘‘ John Spencer and Sons,” proposed by Mr. Martell, 
responded to by Mr. J. W. Spencer ; ‘‘ Lloyd’s Surveyors,” by 
Mr. W. Boyd, responded to by Messrs. Mills, Milton, and 
Schaeffer ; ‘‘Trade and Commerce,” by Mr. Samson Fox, 
responded to by Mr. W. H. Stephenson; “ Engineers and 
Shipbuilders,’ proposed by the chair, responded to by Mr. 
Jeremiah Head. 








TENDERS. 


HORNSEY LOCAL BOARD. 
THE following is a list of tenders for the construction of a brick 
ulvert, side entrances, &c., at rear of Norman House, Hornsey :— 
£ad 





Adams, Thomas, Kingsland 14 9 2 
Dunmore, T. G., Crouch End .. 864 10 0 
Cooke and Co., B., Battersea 850 0 0 


Willmott and Sons, Finsbury Park (accepted) 760 0 0 








AMERICAN BoILERS.—Some boilers recently made in Pittsburg, 
10ft. diameter and 30ft. long, with 234 flues, 4in. diameter 20ft. 
long, are said to be the largest yet made in the States. 


CLayBuRY AsYLUM.—Some of our readers have no doubt looked 
with interest on the remarkable advertisement which appeared in 
our issue for July 31st, page xxi. It would perhaps surprise the 
ordinary civilian if he were informed of the enormous sizes of 
some of our asylums and hospitals. It might readily be thought 
that the illustration on page xxi. shows boilers in connection with 
some large industrial establishment, whereas they are for the 
Claybury Lunatic Asylum, in the county of Middlesex. The asylum 
is pleasantly situated on a slight eminence near Woodford on the 
skirts of Epping Forest, and commands extensive views over the 
low-lying Essex country. The building was commenced in 1889, 
as the fourth Middlesex png | Asylum, under the auspices of the 
Lunacy Commissioners for the County of Middlesex, but the 
foundations were scarcely completed before the work was trans- 
ferred to the newly-constituted London County Council. The 
architect for the asylum is Mr. George T. Hine, of Nottingham 
and London. It is divided into separate blocks on the pavilion 
system, for acute cases, epileptic, chronic cases, &c., and is 
designed to accommodate 2000 patients—800 malesand 1200 females. 
The heating, ventilating, hot water supply, &c., is being carried 
out by Messrs. Kirting Bros., Queen-street, London, E.C. The 
heating surface, which consists entirely of Kirtings’ radiators 
and gilled pipes, is equal to over 40,000 square feet of din. plain 
pipe. The main distributing pipes are carried along the corridors 
in the basement, and range from 8in. to din, in size. There is 
nearly a mile of main pipi d about twelve miles of piping 
for the branch connectlondilil The heating surface is placed in 
special heating chambers ac from the basement corridors, 
Fresh air is drawn from outside through these and carried by air 
shafts to the various rooms, From these the air is drawn by air 
shafts to the ventilating cowls in the roofs, the draught being 
assisted by batteries of radiators placed under the cowls. The 
boilers, as will be seen, are seven in number, with space for three 
more ; they are on the patent ‘‘ Galloway” system, 28ft. long by 
7ft. diameter, provided by Galloways, Manchester, and are suitable 
for 801b. pressure, each capable of evaporating 60001b. of water 
per hour. The steam is required in connection with the heating, 


ventilating, washing, drying, baths, cooking, and hot water supply, 
and when the boilers are completed will be equal to 3000 indicated 
horse-power 


AN AMERICAN ARMOUR PLATE 





AFTER TEST. 





BETHLEHEM STEEL PLATES. 


WE give herewith some figures from the Iron Age, show- 
ing the result of a proof of the all-steel armour of whic the 
manufacture has been established at Bethlehem urder the 
direction of Mr. W. H. Jaques, ordnance engineer, better | 
known in Europe as Lieutenant Jaques of the Ordnarce Com- | 
mission. The trial took place at Annapolis last January. 
The plate tested was 6ft. by 4ft.6in. by 11}in. It was secured 
to the 36in. oak backing used in the competitive trials of the | 
previous September, which was repaired. This backing 
consists of 36in. of oak, to which the plate was held by four 
bolts ; there were no side plates to support the plate at the 
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FIC.1. FRONTOFPLATE AFTER 3®° ROUND. 


edges. Owing to the requirement that the gun should not be 
subjected to a greater pressure than fifteen tons per square 
inch, the test was made less severe than had been intended. 
The gun employed was the same 6in. breech-loading, Mark IIT, 
of 33 calibres length, employed in the competition. The 
projectiles were all Holtzer 6in. steel shell, with ogival heads 
of 2 calibres radius, weight 1001b. The striking velocities 
were for the first round, 2032ft., and for the second and third 
2065ft., implying striking energies of 2863 and 2958 respec- 
tively for the first and the two last rounds. The calculated | 
perforations are—for the first round, 12-9in. of wrought iron, | 
or 10°3in. steel, and for the last two, 13:lin. of iron, or 10°d5in. 
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BACK OFPLATE AT END OF TRIAL. 


of steel. The plate being one of small area, the shock per | 
ton of plate was for each of the last two rounds nearly 320 | 
foot tons. The condition of the plate after the three rounds 
is shown in Figs. 1, 2, 3, 4, and 5, and the drawing made 
from the photograph shows the general appearance and 
character of the plate. None of the steel is said to have 
become detached, except one small piece of fringe. 

So far as can be yt he from the above, the Bethlehem 
Company may be congratulated on the result of the trial. 
The test is not nearly so severe as to perforation as either of 
the competitive trials that naturally arise in the mind to 
form standards for comparison, namely, those carried on at 
Annapolis and Ochta in the latter end of last year. At 
Annapolis the calculated perforation with the 6in. Holtzer 
shot was 13°20in. of iron, or 10°5Gin. of steel, the plate being 
10‘5in. thick—that is to say, the plate was slightly over | 
matched. At Ochta the last three rounds each had a caleu- | 








lated perforation of 12°50in. of iron or 10:00in. of steel. | 





| foot-tons. 


Thus, the plate being 10in. thick, was exactly matched: The 
Bethlehem plate, then, which was attacked by a shot with a 
perforation of 13-lin. of iron,or 10-5in. of steel, and which 
was 11-5in. thick, was by no means matched as to perforation. 
On the other hand, the shattering effect or shock per ton was 
for the Annapolis competition 344 foot-tons for each round, 
for Ochta 229-2 foot-tons, and for the Bethlehem plate 519-5 
At the latter, however, three rounds only were 
fired against five in the others, and the Annapolis trial 
with its 8in. projectile cannot be compared. It is difficu 

to judge by comparison under such circumstances. It 
appears to us as if the Bethlehem steel is good but soft. It 
is particularly to be noticed that the cracks do not run 
through to the back of the plate. We are reminded of the 
same feature in Vickers’ plate at Ochta. It is with the 
softer steel, no doubt, that this is more likely to be found 
than with the harder. We are especially anxious to see some 
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definite report with authentic figures of the all-steel armour 
with a face of the extraordinary hardness said to have been 
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| attained in America in conjunction with a tough body, but 
| this in no way connects itself with the above trial, which, so 
far as we can see, ought to be very satisfactory to Bethlehem. 








THE BRITISH ASSOCIATION. 


Section A.—MATHEMATICAL AND PHYSICAL SCIENCE. 


THE President, Dr. Oliver Lodge, F.R.S., “4 > by alluding to 
the Faraday centenary, the decease of Wilhelm Weber, one of the 





| originators of that absolute system of measurement which had done 


much for the unification of physical science, the discovery in America 
ofa “eo system of stars, revolving round each other with grotesque 
haste and with a proximity to each such as to render their ordi- 
nary optical separation quite impossible, and the practical dis- 
covery of a physical method for colour photography. By practical 
he did not mean commercial, nor did he know that the discovery 
would ever become applicable to the ordinary business of the 
photographer. Whether it did or not, it was a sound achievement 
by a physical means of a result which this chemical means hitherto 
had failed to produce. The first suggestion of the method was 


| made by Lord Rayleigh, who said that if by normal reflection 


waves of light were converted into stationary waves they could 
shake out silver in strata half a wave length apart, and that such 
strata would give selective reflection and show iridescence. He 
gladly seized the opportunity to call attention to the fact that the 
further progress of physical sci was b ing increasingly 
difficult. The quantitative portion of the work should be 
undertaken in a permanent and publicly supported physical 
laboratory on a large scale. It would relieve the private 
worker of much of what he could undertake only with great 
difficulty, sacrifice, and expense. Long-continued cc tive 
observations did not require leaders of science, but could be done 
equally well by a professional observer or computator. The ohm 
had been determined with 4-figure, perhaps 5-figure, accuracy, but 
at the cost of severe labour to eminent men. The question of the 
fifth or sixth decimal was a work to be undertaken by the rank and 
file as workers in a national laboratory. Paris had one in the 








Conservatoire des Arts et Métiers, and had in consequence been 
able to impose the metric system on the civilised world. Other 
examples were the new Electric Standardising Laboratory of 
Board of Trade and the Meteorologiea 
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Observatory at Kew. The work and appliances of mechanical 
engineers eclipsed those of the physical in point of y. 


force’ There is here something not provided for in the ortho- 
dox of physics; modern physics is not complete, and a line 





Yet discoveries lie along the path of extreme accuracy. The 
aberration of light would not have been discovered had not 
Bradley been able to measure to less than one part in 10,000; and 
what a brilliant and momentous discovery it was. With 
work being done at headquarters the army of outside physicists 
would cease from peddling with taking transits or altitudes, and 
would be free to discover comets, invent the spectroscope, watch 
solar phenomena, chemically analyse the stars, devise celestial 
rs and elaborate still more celestial theories. The 
National boratory would be also the natnral custodian 
of our standards, in a state fit for use and for comparison 
with copies sent to be certified. Else perhaps some day our 
stan ohm may be buried in a brick wall at Westminster, 
and no one living may be able to recall precisely where it is. There 
are many experiments which cannot possibly be conducted by an 
individual, because forty or fifty years is not long eno for them. 
Secular experiments on the p' ies of materials—the elasticity 
of metals, for instance; the effect of time on molecular arrange- 
ment; the influence of long exposure to light or to heat, or to 
mechanical vibration, or to other physical agents. Does the 
permeability of soft iron decay with age, by reason of the gradual 
cessation of its ampérian currents! Do cool themselves when 
preserved ! Do thermo-electric properties alter with time ? Which- 
ever of these researches requires to be entered on, a national 
laboratory, with permanent traditions and a continuous life, is 
undoubtedly the only appropriate place. He now took the 
risk of introducing a rather ill-favoured and disreputable- 
looking stranger in the assured conviction that he is not all 
scamp, and that his present condition is as much due to our long- 
continued neglect as to any inherent incapacity for improvement 
in the subject. What he had to say must reet on his own responsi- 
bility. He was willing to incur such amount of opprobrium as 
naturally attaches to those who enter on a region where the fires 
of controversy are not extinct. It would bea great pity if a too 
absorbed attention to what has already been acquired, and to the 
fringe of territory lying immediately adjacent thereto, were to end 
in our losing the power of raising our eyes and _ receiving evidence 
of a totally fresh kind. The ordinary processes of observation and 
experiment are establishing the existence of such a region ; that in 
fact they have already established the truth of some phenomena not 
at present contemplated by science, and to which the orthodox man 
shuts hisears. For instance, there is the question whether it has or 
has not been established by direct experiment that a method of com- 
munication exists between mind and mind irrespective of the 
ordinary ch ls of i and the known organs of sense, 
and, if so, what is the process. It can hardly be through some 
unknown sense organ, but it may be by some direct physical 
influence on the ether, or it may be in some still more subtle 
manner. For brevity it may be styled ‘‘ thought-transference,” 
though the name may turn out to be an unsuitable one after 
further investigation. Further investigation is just what is wanted. 
No one can expect others to accept bis word for an entirely new 
fact, except as establishing a primé facie case for investigation. 
Whether it be a truth or a fiction, there is not one of the 
i scientific societies who would receive a paper on 
the subject. There are individual scientific men who have 
a these matters for themselves; there are others who 
are willing to receive evidence, who hold their minds open and 
their judgment in suspense, but these are only individuals. The 
great majority feel active hostility to these researches and a 
determined opposition to the reception or discussion of evidence. 
A few tricks at a public performance, or the artifices of some 
impostor, and oa decline to consider the matter further. But 
the question was the attitude to be adopted by scientific bodies in 
their corporate capacity. 








In the early days of the Copernican 
theory Galileo for some years refrained from teaching it, because 
he consiljered that he had better get more fully settled in his 
University chair before evoking the storm of controversy which 
the abandonment of the Ptolemaic system would arouse. The 
same thing in very minor degree is going on to-day. Men 
hesitate to avow interest in new investigations—not credence, 
but interest— until they have settled down more securely and 
made a name for themselves in other lines. The field is the 
borderland of physics and psychology, the connection between life 
and energy, or the connection between mind and matter. It is an 
intermediate region, bounded on the north by psychology, on the 
south by physics, on the east by physiology, and on the west by 
pathology and medicine. An occasional psychologist has groped 
down into it and becomea metaphysician. An occasional physicist 
has wandered up into it and lost his base, to the horror of his 
quondam brethren. Biologists mostly look at it askance, or deny 
its existence. A few medical practitioners, after long maintenance 
of a similar attitude, have begun to annex a portion of its western 
frontier. The whole region seems to be inhabited mainly by 
Savages, many of them, so faras we can judge from a distance, 
given to superstition. ‘‘Why not leave it to the 
metaphysicians?” It has been left to them long enough. 
They have explored it with insufficient equipment. e 
physical knowledge of the t philosophers has been neces- 
sarily scanty. They pee ray have guessed far more than they 
saw. The scientific method is different ; it creeps slowly from the 
base of physical knowledge. A vulnerable spot seems to be the 
connection between life and energy. The conservation of energy 
has been so long established as to have become a commonplace. 
The relation of life to energy is not understood. Life is not energy, 
and the death of an animal affects the amount of energy no whit ; 
yet a live animal exerts control over energy which a dead one can- 
not. Life is a guiding or directing principle, disturbing to the 
fon world, but not yet given a place in the scheme of physics. 
e transfer of energy is accounted for by the performance of work ; 
tke guidance of energy needs no work, but demands force only. 
What is force, and how can living beings exert it in the way they 
do! as automata, worked by preceding conditions—that is, by the 
past—say the materialists. Are we so sure that they are not 
worked by the future too? In other words, that the totalit 
of things by which everyone must admit that actions are guided, 
includes the future as well as the , and that to attempt to 
deduce tho-e ations from the past will only prove impossible. In 
some way matter can be moved, guided, disturbed by the agency 
of living beings ; in some way there is a control, a directing-agency 
active, and eveuts are caused at its choice and will, that would not 
otherwise happen. A luminous and helpful idea is that time is but 
a relative mode of regaruing things; we progress through pheno- 
mena at a certain defivite pace, and this subjective advance we 
interpret in an objective manver, as if events necessarily happened 
in this order and at this prese rate. But that may be only one 
mode of regarding them. ‘Ibe events may be in some sense exis- 
tent always, both past and future, and it may be we who are 
arriving at them, not they which are happening. The analogy of a 
traveller in a railway train is useful. If he could never leave the 
train nor alter its pace he would probably consider the landscapes as 
necessarily successive, and be unable to conceive their co-existence. 
The analogy of a solid cut into sections is closer. We recognise 
the universe in sections, and each section we call the present. It 
is like the string of slices cut by a microtome: it is our way of 
studying the whole. But we may err in supposing that the body 
only exists in the slices which pass before our microscope in regular 
order and succession. We perceive therefore a possible fourth- 
dimensional aspect about time, the inexorableness of whose flow 
may be a natural part of our present limitations. And if once we 
xrasp the idea that past and future may be actually existing, we 
can recognise that they may have a controlling influence on all 
present action, and the two together may constitute ‘‘ the higher 
plane,” or the totality of things, after which, as it seems to 
me, we are impelled to seek, in connection with the directing 
of force or determinism, and the action of living beings 
consciously directed to a definite and preconceived enh. 
By what means is force exerted, and what, definitely, is 





of possible advance lies in this direction. Given that force can be 
exerted by an act of will, dc we understand the mechanism by 
which this is done? And if there is a fin in our knowledge 
between the conscious idea of a motion and the liberation of mus- 
cular energy needed to accomplish it, how do we know that a body 
may not be moved without ordinary material contact by an act of 
will? We require more knowledge before we can deny the possi- 
bility. If the conservation of energy were upset by the process, 
we should have grounds for denying it ; but nothing that we know 
is upset by the discovery of a novel medium of communica- 
tion, perhaps some more immediate action through the ether. 
It is no use theorising; it is unwise to decline to examine 
henomena because we feel too sure of their impossibility. 
We ought to know the universe very thoroughly and 


completely before we take up that attitude. Again, it is 
familiar that a thought may be excited in the brain of another 
person, transferred thither from our brain, by pulling a suitable 


trigger ; by liberating energy in the form of sound, for instance, 
or by the mechanical act of writing, or in other ways. A pre- 
code called language, and a material medium of com- 
munication, are the recognised methods. May there not also be 
an immaterial—perhaps an ethereal—medium of communication ! 
Is it possible that an idea can be transferred from one person to 
another by a process such as we bave not yet grown accustomed 
to, and know practically nothing about! In this case, I 
have evidence. I assert that I have seen it done, and am 
perfectly convinced of the fact. Many others are satisfied 
of the truth of it too, Why must we speak of it with bated 
breath, as of a thing of which we are ashamed? What right 
have we to be ashamed of a truth? And, after all, when 
we have grown accustomed to it, it will not seem altogether 
strange. It is, perhaps, a natural consequence of the com- 
munity of life or family relationship running through all 
living beings. The transmission of life may be likened in some 
ways to the transmission of magnetism, and all magnets are 
sympathetically connected, so that if suitably suspended a vibra- 
tion from ore disturbs others even though they be distant ninety-two 
million miles. It is sometimes objected that, granting thought 
transference or telepathy to be a fact, it belongs more especially 
to the lower forms of life, and that as the cerebral hemispheres 
develope we become independent of it ; that what we notice is the 
relic of a decaying faculty, not the germ of a new and fruitful 
sense; and that progress is not to be made by studying or 
attending to it. It may be that it is an immature mode of com- 
munication, adapted to lower stages of consciousness than 
ours, but how much can we not learn by studying immature 
¢ As well might the objection be u against a study 
of embryology. It may, on the other hand, be an indication 
of a higher mode of communication, which shall survive our 
temporary connection with ordinary matter. I have spoken of 
the apparently direct action of mind on mind, and of a 
possible action of mind on matter. But the whole region is 
unexplored territory, and it is conceivable that matter may react 
on mind in a way we can at present only dimly imagine. In fact, 
the barrier between the two may gradually melt away, as so many 
other barriers have done, and we may end in a wider — of 
the unity of nature, such as philosophers have already dreamt of. 
I care not what the end may be. do care that the inquiry shall 
be conducted by us, and that we shall be free from the diagmes of 
jogging along accustomed roads, leaving to outsiders the work, the 
ridicule, and the gratification of unfolding a new region to unwillin 
eyes. It may be held that such investigations are not physical me 
do not cengern us. We cannot tell without trying. In that I trust 
my instinct. I believe there is something in this region which does 
concern us as physicists, It may concern other sciences too. It 
must, one would suppose, some day concern biology; but with 
that I have nothing todo. Biologists have their region, we have 
ours, and there is no need for us to hang back from an investiga- 
tion because they do. Our own science, of physics or natural 
philosophy in its widest sense, is the king of the sciences, and it is 
for us to lead, not to follew. And I say, have faith in the intelli- 
gibility of the universe. Intelligibility has been the great creed in 
thestrength of which all intellectual advance has been attempted and 
all scientific p' made. At first things always look mysterious. 
Acomet, lightning, the aurora, the rainbow—all strange, anomalous, 
mysterious apparitions; but scrutinised in the dry light of science, 
the relations! _— other better-known things becomes apparent. 
They cease to be anomalous, and, though a certain mystery neces- 
sarily remains, it is no more a property uliar to them ; it is 
shared by the commonest objects of daily life. The operations of 
a chemist, again, if conducted in a haphazard manner, would be an 
indescribable medley of effervescences, precipitations, changes in 
colour and i2 substance; but, guided by a thread of theory running 
through them, the processes fall into a series; they all become 
fairly intelligible, and any explosion or catastrophe that may 
occur is capable of explanation too. Now I say that the doc- 
trine of ultimate intelligibility should be pressed into other 
departments also. At present we hang back from whole 
regions. of inquiry, and say they are not for us. A few 
we are beginning to grapple with. The nature of disease is 
yielding to scrutiny with fruitful result; the mental aberrations 
and abnormalities of hypnotism, duplex personality, and allied 
phenomena are now at last being taken under the wing of science 
after long ridicule and contempt. The phenomenon of crime, the 
scientific g and justification of altruism and other matters 
relating to life and conduct are beginning, or perhaps are barely 
yet beginning, to show a vulnerable front over which the forces of 
science may pour. Facts so strange that they have often been 
called miraculous are now no longer regarded as entirely incredible. 
All occurrences seem reasonable when contemplated from the right 
point of view, and some are believed in which in their essence are 
still quite marvellous. Apply warmth for a given period to a 
sparrow’s egg, and what result could be more incredible or magical 
if now discovered for the first time? The possibilities of the 
universe are as infinite as is its physical extent. Why should we 
grope with our eyes always downward, and deny the possibility of 
everything out of our accustomed beat! If there is a puzzle about 
free-will, let it be attacked ; puzzles mean a state of half-knowledge; 
by the time we can grasp something more approximating to the 
totality of things the paradoxity of paradoxes drops away and 
becomes unrecognisable. I seem to myself to catch glimpses of clues 
to many of these old questions, and I urge that we should trust 
consciousness, which has led us thus far; should shrink from no 
problem when the time seems ripe for an attack upon it, and 
should not hesitate to press investigation, and ascertain the Jaws of 
even the most recondite problems of lifeand mind. What we know 
is as nothing to that which remains to be known. This is some- 
times said as a truism; sometimes it is half doubted. To 
me it seems the most literal truth, and that if we narrow our 
view to already half-conquered territory only we shall be 
false to the men who won our freedom, and treasonable to the 
highest claims of science. I must now return to the work of this 
section. But I bold that occasionally a wide outlook is wholesome, 
and that without such occasional survey the rigid attention to 
detail and minute scrutiny of every little fact, which are so 
entirely admirable and are so rightly here fostered, are apt to 
become unhealthily dull and monotonous. Our life work is con- 
cerned with the rigid framework of facts, the skeleton or outline 
map of the universe ; and, though it is well for us occasionally to 
remember that the texture, and colour, and beauty which we 
habitually ignore are not therefore in the slightest degree non- 
existent, yet it is safest speedily to return to our base, and con- 
tinue the siow and laborious march with which we are familiar and 
which experience has justified. It is because | imagine that such 
systematic advance is now beginning to be possible in a fresh and 
unexpected direction that I have attempted to direct your atten- 
tion to a subject which, if my a are correct, may 
turn out to be one of special and peculiar interest to humanity. 








Professor Carey Foster, in proposing a vote of thanks to the 
President, thought thesuggestion for a national physical observatory 
was of national importance, and must before long receive great and 
careful attention. 


Section B,—CHEMICAL SCIENCE, 


The President—Professor Roberts-Austen, C.B., F.R.8.—chose 
for his address a metallurgical subject in view of the fact that the 
Association meets this year in the great industrial centre of South 
Wales. Metallurgy, he said, is an art for which in this country we 
have traditional love ; nevertheless, the modes of teaching it, and 
intl its on sci , are out imperfectly understood and appre- 
ciated. The lines,— 
“To know 


Rather consists in opening out a way, 

Whence the imprisoned splendour may escape, 
Than in effecting entry for a light 

Supposed to be without,” 


were written by Browning after studying the works of the chemist 
Paracelsus, and to the question, Who did most in gaining the 
industrial treasure and in revealing the light of chemical know- 
ledge? the answer is certainly—the metallurgists, whose labours 
in this respect differ materially from others which have ministered 
to the welfare of mankind. ‘This is mainly because the history of 
metallurgy in these islands shows that practical men, the ‘‘ dowry 
men or benefactors” of Bacon’s New Atlantis, seem for centuries 
to have sat in joint committee with the investigators of pure 
science, and to have ‘‘ carried us nearer the essence of truth” by 
bringing theoretical speculations into close connection with hard 
industrial facts. The main theme of the address was therefore the 
relation between theory and practice in metallurgy, with special 
reference to the indebtedness of the practical man to the scientitic 
investigator. The subject would be divided under the following 
heads:—(1) Certain tacts connected with ‘‘ oxidation” and 
‘*reduction,” upon which depend operations of special import- 
ance to the metallurgist; (2) the influence in metallurgical prac- 
tice of reactions which are either limited or reversible; (3) 
the means by which progress in the metallurgical art may 
be effected, and the special need for studying the molecular 
constitution of metals and alloys. Referring to the first section, 
Professor Austen mentioned that the present year is a memorable 
one for chemists, being the centenary of the birth of Faraday and 
the bi-centenary of the death of Robert Boyle. The latter recog- 
nised the preponderating influence of metallurgy in the early 
history of science. Strange as it may seem, theoretical chemistry 
was more directly advanced by observations made in connection 
with methods of purifying the precious metals, and by the recog- 
nition of the quantitative signiticance of the results, than by the 
acquisition of facts incidentally gathered in the search for a 
transmuting agent. The belief that chemistry ‘“‘grew out of 
alchemy” nevertheless prevails, and has even found expression in 
this section of the British Association. As a fact, however, the 
great metallurgists treated the search for a transmuting agent 
with contempt, and taught the necessity of poe By ne for its 
own sake. He quoted Beringuccio, 1540, and ther, 1675, 
in support of this view that the science of chemistry owes its rise 
to the study of truly useful metallurgical processes and not tu 
alchemy. By imagining Robert Boyle to return to the scene of his 
labours, Professor Austen was enabled to sketch briefly the history 
of the two centuries which have ew gr since Boyle’s work ceased. 
Boyle would see the way in which his own experiments in the 
seventeenth century had led to the explanation of oxidation in the 
eighteenth, and that the knowledge had been mainly based on the 
information afforded by the very ancient process of the cupellation 
of lead, and he would tind that chemistry was now regarded from 
the point of view of the mechanics of the atoms. After dealing 
with the action of carbon, both as a reducing agent and as a car- 
buriser, in which connection the recent work of Osmond on the 
mutual action between carbon, in the diamond form, and iron was 
dealt with, Professor Austen passed to the remarkable work of 
Ladwig Mond on the action of carbonic oxide on nickel and 
on iron. Berthelot’s work in the same direction was de- 
scribed at some length, with a view to show that our know- 
ledge of the mechanism of reduction and carburisation, which 
are of vast importance in the metallurgy of iron and steel, 
has received remarkable development during the last two years. 
As to the modern aspects of metallurgical practice, the whole 
range of the metallurgist’s field of study was changing. It is no 
longer possible for him to devise a series of operations on the evi- 
dence afforded by a set of equations which indicate the completion 
of an operation; he has to consider the complicated problems 
which have been introduced into chemistry from the sciences of 
physics and mechanics. He has, in fact, no longer to deal merely 
with atoms and molecules, but with the influence of mass. Th. 
time has come when the principles of dynamic chemistry must be 
applied to the study of metallurgical problems if they are to be 
correctly understood, and it is, moreover, ry tor ber 
the part played by the surface separating the different aggregates 
in contact with one an-ther. Numerous examples were given to 
show the extreme importance in metallurgical practice of re- 
actions, which are either “reversible” or ‘‘limited,” and 
it was shown that metallurgical chemistry is in fact a 
special branch of chemical science which does not come 
within the ordinary sphere of the academic teaching of 
chemistry. It is often urged that metallurgical practice depends 
upon the application of chemical principles which are well taught 
in every large centre of instruction in this country, but a long 
series of chemical reactions exist which are of vital importance to 
the metallurgist, though they are not set forth in any British 
manual of chemistry, nor are dealt with in courses of purely 
chemical lectures. As examiner in metallurgy for the Science and 
Art Department, Professor Austen found that purely analytical 
and laboratory methods are often given in the belief that they are 
applicable to processes conducted on a large scale and et 
temperatures. It was held that technical instruction should be 
kept apart from scientific education, which consists in preparing 
the student to apply the results of past experience in dealing 
with entirely new sets of conditions, but it can be showr 
that there is a whole side of metallurgical teaching whicl 

is truly educational, and leads students to acquire th 

habit of scientific thought as surely as the investigation > 

any other branch of knowledge. The illustrations in proof of thi 

were borrowed from the smelting of copper and the extraction ci 
silver from copper ores in the great district of Swansea. The 
President pointed out that it is a grave mistake to suppose that in 
industry, any more than in art, national advance takes place 
always under the guidance of a master of some new gift 
of invention. The way for any great technical advance is prepared 
by the patient acquisition of facts by investigators of pure science, 
A genius whose practical order of mind enables him to make some 
great invention suddenly arises, apparently by chance, but his 
coming will, in most cases, be found to have ‘‘ followed hard upon” 
the discovery by some scientific worker of an important fact, or 
even the accurate determination of a set of physical constants. 
Attention was then directed to the enormous advance which has 
been made in recent years in the adaptation of metals for 
use, more particularly in the case of steel, which was, how- 
ever, only taken as being typical, as the interest in this 
branch of metallurgy generally appears for the moment to 
be centred in the question whether metals can, like many 
metalloids, pass under the application of heat or mechanical 
stress from a normal state to an allotropic one, or whether metals 
may even exist in numerous isomeric states. The evidence in favour 
of such views, supported by the work of Le Chatelier, of Osmond, 
and of the President himself, was dealt with at some length, and 
it was pointed out that the consequences of allotropic changes 
which result in alteration of structure are very great. The case of 
the tin regimental buttons which fell into a shapeless pd when 
exposed to the rigorous winter at St. Petersburg is well known. 
The recent remarkable discovery by Hopkinson of the changes in 
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density of nickel steel—containing 22 per cent. of nickel— 
ich oe roduced by cooling to —30 deg. aff th 


carefully purifying and ening Oe current of carbonic oxide, 
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his variety of steel, after being frozen, is readily 
magnetisable, although it was not so before; its destiny, more- 
over, is permanently reduced by no less than 2 per cent. by the 
exposure to cold; and it is startling to contemplate the effect 
which would be produced by a visit to the Arctic regions of a 
ship of war built in a temperate climate of ordinary steel and 
clad with some 3000 tons of such nickel-steel armour ; the shearing 
which would result from the expansion of the armour by exposure 
to cold would destroy the ship. sg yleageerer compound armour- 
plates have been made faced with r cent. nickel-steel, but it 
remains to be seen whether a similar though lessened effect would 
be produced on the steel containing 5 to 7 per cent. of nickel, 
specially studied by J. Riley, the use of which is warmly advo- 
cated for defensive purposes, After referring to the measurement 
of very high temperatures, the molecular grouping of metals, and 
the mechanical testing of the strength of materials, Professor 
Austen said that he might have dwelt at length on all these 
matters without doing half the service to metallurgy that he 
hoped to render by earnestly pleading for the more extended 
teaching of the subject throughout the country, and for 
better laboratories arranged on the model of engineering 
laboratories, in which the teaching is conducted with the 
aid of complete, though small, ‘‘ plant.” The Science and Art 
Department has done great and lasting service by directing that 
pace | shall be taught practically, but much remains to be 
done. ith regard to laboratories in works, which are too often 
mere sheds, placed, say, behind the boiler house, when, he asked, 
could we hope to rival the German chemical firm which had 
recently spent £19,000 upon its laboratories? There is hardly any 
branch of inorganic chemistery which the metallugist can afford to 
neglect, while many branches both of physics and mechanics 
are of utmost importance to him, The address concluded with 
a reference to the work of Faraday, Graham, Playfair, 
Abel, Lowthian Bell, and notably Percy, who bad advanced 
the metallurgical practice of this country and had been 
former presidents of the chemical section. In view of 
the fact that modern metallurgical works may be carried on 
with an army of many thousand workmen, Professor Austen said a 
few words on the relations between capital and labour, and con- 
cluded as follows:—Those of us who realise that ‘‘the higher 
mysteries of being, if penetrable at all by human intellect, require 
other weapons than those of calculation and experiment,” will be 
fully sensible of our individual responsibility, seeing that the study 
of the relations between capital and labour involve the considera- 
tion of the complex problems of existerce. We shall feel with 
Andrew Lang that ‘‘ where, as matter of science, we know nothing, 
we can only utter the message of our temperament.” My own 
leads me to hope that the patriotism of the workmen will prevent 
them from driving our national industries from these shores, and I 
would ask those to whom the direction of the metallurgical works 
of this country is entrusted, to remember that we have to deal both 
with metals and with men, and have reason to be grateful to all 
who extend the boundaries, not only of our knowledge, but also of 
our sympathy. 

Sir Frederick Abel proposed a vote of thanks to the President, 
which Dr. Gladstone seconded, and the motion was carried 
unanimously. 

The report of the committee—consisting of Professor Roberts- 
Austen, Sir Frederick Abel, Professors Langley and Tilden, and 
Messrs. E. xiley, J. Spiller, G. J. Shelves, and T. Turner 
(secretary)—on the establishment of an international standard of 
analysis for iron and steel was considered. Last year it was ho 
that the final report would be presented at this meeting, but that 
hope has not been realised, and the completion of the work has 
been deferred. The fifth standard has not been prepared, owing 
to the difficulty experienced in obtaining so large a quantity of 
mild steel of perfectly uniform composition. Professor Langley 
stated that it was impossible to make crucible steel sufficiently low 
in carbon in the plumbago crucibles of the United States. The 
matter was under consideration, end it was hoped the standard 
would be completed shortly. 

The interim report of the committee, consisting of Professors 
Thorpe, Russell, Stroud, and Hummel—secretary—Dr. Perkin, 
and Captain Abney, on the action of light upon dyed colours, was 
then taken into consideration. The primary object of this com- 
mittee is to determine accurately the relative fastness to light of 
all the various colours at present employed by the dyer of textile 
fabrics. The work will necessarily proceed very slowly, and will 
extend over some years. During the past year the work of purify- 
ing and dyeing with red colouring matters has been begun, and is 
now in progress, 


ords 
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ON NICKEL CARBON OXIDE AND ITS APPLICA- 
TION IN ARTS AND MANUFACTURES.} 
By Lupwic Moyp, F.R.S. 

THE existence of a volatile compound of nickel and carbonic 
oxide was first discovered in my London laboratory in October, 
1889, in the course of an investigation on which I was engaged with 
my assistants, Dr. Carl Langer and Dr. Friedrich Quincke, into the 
remarkable property of metallic nickel to induce, at the compara- 
tively low temperature of 350deg. C., the plete dissociation of car- 
bonic oxide into carbon and carbonic acid, which, according to Victor 
Meyer and Carl Langer, by the application of heat alone remains 
incomplete at a temperature of 1690 deg. C. A very small quantity 
ot nickel can effect the dissociation of a large quantity of carbonic 
oxide, and becomes converted into a very voluminous black mass 
containing varying quantities of carbon up to 85 per cent. This 
mass takes fire on exposure to air, so that we had to cool it under 
exclusion of air for the purpose of analysis, which was done in a 
slow current of carbonic oxide gas. This gas was subsequently led 
into a Bunsen burner, so as to keep it out of the atmosphere of the 
room. In this way we observed that when the cooling had pro- 
ceeded to a certain ——— 150 deg. C—the Bunsen flame 
became luminous and remained so, and even became intenser, 
down to ordinary atmospheric temperature. When the gas before 
entering the burner was heated in a glass tube, a metallic mirror 
was obtained, while the luminosity of the flame disappeared. We 
were at first inclined to refer this phenomenon to the presence in 
the nickel of an unknown element, perhaps to Kriiss and Schmidt’s 
Gnomium, which at this time still haunted chemical literature. 
The metal of the mirror, however, gave all and every one of the 
reactions of nickel with remarkable brilliancy, and an approximate 
determination of the atomic weight came out so nearly to the very 
carefully-determined figure of Russel for nickel—58'58 as compared 
with 58:74—that there could be no doubt about its identity with 
our well-known old friend, whose character as a simple body, called 
in question by Kriiss and Schmidt, was thus rehabilitated. In 
repeating the experiment with carbonic oxide, quite free from 
hydrogen and moisture, and only contaminated with nitrogen, the 
same result was obtained. After removing the carbonic oxide by 
cuprous chloride, and heating the residual gas to 180 deg. in aniline 
vapour, at which temperature nickel, quite free from carbon, is sepa- 
rated, wefound the volume of gas toexpand considerably, and the gas 
to contain only nitrogen and carbonic oxide. It was thus evident 
that we had obtained a volatile compound of nickel and carbonic 
oxide, which, on heating, dissociated into its constituents. The 
increase of volume proved that one volume of gas yielded four 
volumes of carbonic oxide, and the determination of the amount of 
nickel deposited and the carbonic ovide formed led to a proportion 
of four equivalents of carbonic oxide to one of nickel, ‘lo further 
study the properties of this compound it was necessary to 
poommane larger quantities, which took us a long time to accomplish. 

y preparing the nickel in a very fine state of division, at the lowest 
possible temperature, by reducing the oxide, or, better still, the 
oxalate, in a current of hydrogen at about 400 deg. C., and by 
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e at last in forming the compound quite readily, and 
in obtaining a gas sufficiently rich that on passing it through a 
refrigerator, cooled by ice and salt, we condensed the compound 
to a liquid. This liquid is colourless, mobile, highly refracting, 

a characteristic odour, and is very volatile. It is soluble 
in a large number of organic liquids, such as alcohol, ether, chloro- 
form, benzole, petroleum, tar oils, &c. It boils at 43 deg. C. at 
751 mm, pressure without d position, and evaporates rapidly 
at ordinary temperature in a current of other gases. The specific 
gravity is 13185 at 17 deg. C.; at —25 deg. it solidifies, forming 
needle-shaped crystals; the pure vapour explodes when suddenly 
heated to above 60 deg., and even when the tube containing it is 
scratched roughly with a file. A mixture of the vapour with air 
explodes violently on the application of a flame. Both the liquid 
and the vapour are poisonous, the latter a) roximating carbonic 
oxide in this respect. According to an inve: gation kindly under- 
taken by Professor McKendrick, the liquid cissolved in chloroform 

roduced, when injected or sa dai in extremely small doses 
in rabbits, an extraordinary reduction of temperature, amounting 
in some cases to 12 deg. C. Careful determinations of the quantity 
of nickel contained in the liquid, made by introducing a weighed 
quantity into chlorine water and precipitation of the nickel from 
the resulting solution, led to figures agreeing very closely with the 
formula Ni (CO),, viz., 34°33 and 34-26 per cent. of nickel, the 
formula requiring 34°28, The vapour — determined by Victor 
Meyer’s method at 50 deg. was found equal to 6°01; the formula 
yi i. 4 requires 5°89, 
he d is ch 








i lly very inactive ; generally speaking, 
it only reacts with substances having a considerable affinity for 
nickel, such as the halogens, sulphur, oxygen, and oxidising 
substances, which combine with the nickel and liberate carbonic 
oxide. Chlorine and bromine when used in excess also enter into 
combination with the carbonic oxide. Sulphur in the dry state 
forms a sulphide of nickel corresponding to the formula Ni,S,, and 
dissolved in bi-sulphide of carbon it forms a sulphide containing 
more sulphur, but of varying positi Selenium acts similarly 
but very slowly. Tellurium shows hardly any action. Metals— 
even potassium—are not acted upon. Alkalies and acids—even 
strong bydrochloric acid—produce no change except they are 
oxidising agents, such as nitric acid and aqua regia. With metallic 
salts no reaction is obtained unless they have oxidising properties 
as Ngee which form a higher oxide of nickel,for they are 
capable of giving off sulphur, such as hypo-su)phites and bi- 
sulphites. We have tried in vain to substitute the carbonic oxide 
in this compound by other bi-valent groups, or to introduce the 
carbonic oxide by means of this compound into organic substances, 
Our experiments in this direction have covered a very wide range 
andhave included, amongst others, the following :—Hydroxylamine 
hydrochloride, phenylhydrazin hydrochloride hydroxylamine, 
dichloracetic acid, tetrabromphenolbromide, ethylinechloride 
and aceto-acetic-ether, but in no single instance have we succeeded 
in obtaining the desired result. 

On exposure to moist or dry air a flocculent substance, which 
varies in colour from a light green to a dark brown, is very slow] 
formed. This substance dissolves completely in dilute acids with 
evolution of carbonic acid ; numerous analyses have not led to a 
definite proportion between Ni and CO, in this compound. On 
heating it to dull red heat it turns black. Professor Berthelot, in 
a paper recently communicated to the French Academy of Sci x 





The highly interesting properties of nickel carbon oxide naturally 
led us to try whether we could not obtain similar compounds of 
other metals. It seemed a foregone conclusion that cobalt, in 
every ar ym so much like nickel, must give an analogous compound. 
It seemed probable that other metals of the eighth group, and thore 
standing near to nickel in other groups, would also combine with 
carbonic oxide. We tried a large number of elements, including 
osmium, palladium, ruthenium, rhodium, iridium, and manganese, 
by acting upon them in the finely divided state with carbonic oxide 
gae over a wide range of temperature, We tried it by double 

ecomposition with numerous compounds, including zine ethy) and 
mercury methyl ; but, with one sole and single exception, without 
success. This sole exception is iron. This metal, too, had for a 
long time given us negative results; but by preparing it at the 
lowest possible temperature by reduction of the oxalate in a current 
of hydrogen, and by acting upon this at about 80 deg. C. with a 
very slow current of very pure carbonic oxide, I succeeded at last, 
in conjunction with Dr. F. Quincke, in obtaining evidence that a 
volatile compound of this element with carbonic oxide exists. 
The gas obtained imparted a yellow tinge to a Bunsen flame, and 
yielded slight metallic mirrors composed of pure iron. The quan- 
tity of iron compound in the gas was, however, extremely small. 
By passing the gas through heavy tar oils, in which the compound is 
soluble, but from which it cannot be separated by fractiondation, as 
itd Pp on heating the solution into iron and carbonic oxide 
before it volatilises, and by determining the iron and carbonic oxide 
so obtained, we ascertained, as far as the very small quantities 
of the substance at our disposal would allow, that it contained 
iron and carbonic oxide in the proportion of 1 equivalent of iron to 
4126 of carbonic oxide, or very nearly | to 4. Since these results 
were communicated to the Chemical Society—18th June, 1891—I 
have continued the study of this body, in collaboration with Dr. 
Carl Langer, and we have arrived at obtaining it as an amber 
coloured liquid, which, on standing, deposits tabular crystals of a 
darker colour, and solidifies entirely below — 21 deg. C. to a mass 
of needle-shaped crystals. It boils at 102 deg. C., but leaves a 
small quantity of n-coloured oil behind. We have made 
several analyses and vapour density determinations, but are not 
yet certain whether we have a pure substance ia hand or a mixture 
of several iron carbonyls. We hope to be able very shortly to 
publish a full account of this interesting substance, which differs 
considerably in its chemical behaviour from nickel carbon oxide. 

The fact that under ordinary circumstances nickel alone is acted 
on when a mixture of this metal with any other metallic or mineral 
substances is treated by carbonic oxide gas, led me to institute 
experiments to ascertain whether it would not be possible by 
means of carbonic oxide to extract nickel direct from its ores, and 
such metallurgical products as nickel speiss and nickel matte. As 
the nickel is volatilised at the ordinary temperature in the form of 
a vapour disseminated through other gases from which it can be 
deposited without first condensing the nickel compound by simply 
heating these gases to the moderate temperature of 200 deg. C., 
as it is thus obtained in the form of bright coherent masses of 
great purity, as the carbonic oxide used is completely liberated 
and can be employed over and over again, and as smal] quantities 
of the poisonous nickel compound which may escape decompo- 
sition would thus never leave the closed apparatus in which the 
process would be carried out, it seemed probable that such a pro- 
cess might be capable of industrial —- and might prove 
more ical than the very complicated operations metallur- 
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assumes that this black colour is produced by the separation of 
carbon, and bases upon this an argument that the compound is of 
a complex composition, and that the nickel carbon oxide, on ex- 
posure to air, behaves like a real compound radical analogous to 
organo-metallic radicals. As, however, the black substance so 
obtained dissolves in dilute acids without leaving any residue, 
and as an exactly similar black substance is obtained by heating 
precipitated nickel carbonate, this argument does not seem 
to be conclusive, and I must regret that Professor Berthelot 
has not substantiated so important a conclusion by a complete 
analysis of the black substance. 

Professor Berthelot describes in the same paper a very beautiful 
blue compound obtained by treating nickel carbon oxide with 
nitric oxide. Unfortunately he does not publish an analysis of 
this beautiful substance either, so that until he has done so we are 
unable to judge of its bearing on the constitution of nickel 
carbon oxide. With a view to elucidate this constitution I have, 
in conjunction with Professor R. Nasini, of Rome, studied the 
physical properties of the liquid, more especially its refraction and 
dispersion. The details of this investigation have been com- 
municated to the Accademia dei Lincei at Rome, and have also 
been published in the Journal fiir Physikalische Chemie. 

We have determined the freezing point of a dilute solution in 
benzole containing 4°8991 per cent., and have found the coefficient 
of diminution ‘2776, corresponding to a molecular weight of 176 5; 
while nickel carbon oxide requires 170 6. The mean cubical co- 
efficient of expansion between 0 deg. and 36 deg. C. we found 
equal to 001853, which is one of the highest coefficients of ex- 
pansion yet found for any liquid, and is only slightly exceeded by 
ethylic ether, ethyl chloride, andsilicium tetrachloride. We have 
determined the refraction, and the dispersion of the lines a, 8, 
and y of hydrogen, and for the lines of lithium, sodium, and 
thallium at three different temperatures, and have found both to 
be very high. The dispersion is about the same as carbon 
disulphide. The refraction varies very much with the tempera- 
ture, the amount of variation being very nearly equal to that of 
carbon disulphide. The refraction for the D line at 10 deg. C. is 
1:45843, According to Gladstone’s formula this leads to the 
specific refraction of ‘3437, and the molecular refraction of 58°63. 
Under the supposition that the group CO had the same value in 
our compound which results from the sum of the atomic refraction 
of carbon and that of the divalent oxygen molecule in organic 
compounds, which is more probable, as the group CO shows very 
nearly the same molecular refraction in compounds of the most 
different constitution, such as oxalic acid, ketones, and carbonyldi- 
chloride, the atomic refraction of nickel would come out equal 
to 25°02. This figure is very much higher, nearly two and a-half 
times as high as it is in nickel salts, in which it has been found 
by Gladstone to be about 10; and about four times as high as the 
atomic refraction of metallic nickel as determined by Kundt and 
Dubois and Rubens, viz., about 6. 

This difference of the atomic refracticn of nickel in our compound 
and in its ordinary combinations is by far greater than that found 
in any other element. According to the generally accepted view, 
such differences are due to the element exercising a larger 
number of valencies, and are proportioned to the number of 
valencies thus exercised. Nickel is generally bivalent. Its very 
high atomic refraction in nickel carbon oxide would thus lead to 
the conclusion that in this compound the nickel exercises a 
considerably higher valency than two, and that it has probably 
reached its maximum of saturatiun foreseen by Mendeléeff, who 

laced this metal in the eighth group of his Periodic System, to 

equal to eight; so that the constitution of our compound 
would be a simple combination of one octovalent equivalent of 
nickel with four bivalent equivalents of carbonic oxide, or that of 
nickel tetra-carbonyl. All that we definitely know of the chemical 
properties of the compound is in accord with this view of its con- 
stitutior, 

A determination of the magnetic rotary power of the compound 
kindly made by Dr, W. H. Perkin has shown this to be quite as 
exceptional as its refraction, and, with the exception of phosphorus, 

reater than any substance he has yet examined. Professor 
Quincke, of Heidelberg, has had the kindness to investigate the 


magnetic properties of the liquid. He found the constant of 


diamagnetism at 16 deg. C, k = — 3°131 x 10 — 1° for magnetic 
fields of 6000 to 14,000 C.G.8, units. This is nearly the same as 
the constant for ethylic ether = - 3218 x 10—. The liquid 


is an rare eer bad conductor of electricity. Me to 40 volts 
no current was observed to pass, the electrodes of 1 square cm. 
area being 1 cm. apart. 





gists have now to resort to to produce tolerably pure nickel. 

Experiments carried out under my instructions by Dr. Langer 
with a great variety of nickel ores from all parts of the world, con- 
taining from 4 to 40 per cent. of nickel, as well as a number of 
samples of nickel speiss and nickel matte, have proved that as 
long as the nickel is combined with arsenic or sulphur the pro- 
cess is entirely successful on a laboratory scale. In the majority 
of cases | have been able to extract the nickel almost completely 
in three to four days. Such ores or matte or speiss have in 
the first instance to be calcined, so as to convert the nickel 
completely into oxide. The mass is then reduced in a 
current of hydrogenous gases, in practice water-gas, at a 
temperature of 450 deg. C. It is cooled down to ordinary tempera- 
ture and treated with carbonic oxide in a suitable apparatus. 
For this purpose any good apparatus for treating solids by gases, 
of which a great number are in common use, will answer. Metho- 
dical apparatus moving the reduced ore in opposite directions to 
the current of carbonic oxide, at the same time exposing fresh 
surfaces, facilitate the operation. After a certain time the action 
of the carbonic oxide upon the nickel becomes sluggish. The mass 
in then heated to about 350 deg. C. in a current of carbonic oxide, 
which regenerates the activity of the nickel. This may be done in 
the same apparatus, but it is preferable to use aseparate apparatus 
connected with the first, and from which it is returned to the first by 
mechanical means, so that each apparatus can be kept at the same 
temperature. The carbonic oxide gas can be employed dilute, as 
it is obtained from gas-producers; ‘but since it is continuously 
recovered, a purer gas a as can be cheaply prepared by passing 
carbonic acid through incandescent coke is more advantageous, as 
it extracts the nickel more quickly and requires smaller apparatus. 
The gas charged with the nickel compound leaving the apparatus 
is passed through tubes or chambers heated to about 200 deg. C., 
in which the nickel is deposited. The gas leaving these tubes is 
returned to the first apparatus, and cireulates continuously. 
From time to time the nickel is removed from the tubes in 
which it has been deposited. To facilitate this operation thin 
nickel sheets bent to fit the tubes are inserted, on which the 
nickel deposits, and which are easily taken out. The metal so 
obtained is almost chemically pure ; only very rarely in the case of 
certain ores it is slightly contaminated with iron. Its density is equal 
to that of ordinary sheet nickel. Its mechanical properties still await 
investigation. As the nickel is deposited in perfectly coherent 
films upon heated surfaces exposed to the gas containing the nickel 
carbon oxide, I have found it possible to produce direct from such 
gas articles of solid nickel or goods plated with nickel resembling 
in every way those obtained by galvanic depositicn of metals, and 
reproducirg with the same exactitude and fineness any design 
upon such articles. This result can also be obtained by immersing 
heated articles in a solution of nickel carbon oxide in such solvents 
as benzole, petroleum, tar oils, &c., or by applying such solution 
to the heated articles with a brush or otherwise. These processes 
open up a wide perspective of useful application, considering the 
many valuable —- of nickel, especially its power of resistiag 
atmospheric and other chemical influences. 








THE LARGEST PLANK IN THE WorLD.—The N.W. Lumberman 
gives an engraving from a photograph of a redwood plank that is 
16ft. 5in. wide, 12ft. Min. long, and 5in. thick, and is about 90 per 
cent, clear. It was taken from a tree 35ft. diameter and 300ft. 
high. According to its rings it was more than 1500 years old. 
The tree was cut 28ft. from the ground, and the plank was hewed 
out of the stump, representing a section taken from near the heart 
to the bark. After it was 5 etapa it was lowered by block and 
tackle, with a locomotive for power. In the way of labour its cost 
represents the time of two men for a month, simply to prepare it 
in the rough for shipment. To this the cost of transportation must 
be added, making a total of about 3000 dols. It was moved by 
water to San Francisco, After being on exhibition some time, a 
car was specially prepared to transport it to Chicago. This was 
done by cutting a slot in the centre of a flat car, in which stirrups 
were pendent. The plank was placed on edge in the slot, its lower 
edge being within about a foot of the ties. The plank was cut on 
the lands of the Elk River Mill and Lumber Company, in Humboldt 
County, Cal., is the property of J. L. Harpster, of Eureka, and 
B. F. Noyes, of San Francisco, and is on exhibition in Detroit, 
Mich., whence it may be sent to East Saginaw and elsewhere, to 
finally bring up in Chicago at the World’s Fair. The plank shows 
coarseness of growth, with richness of figure, and a finish such as 
the highest quality of material and the best efforts of Berry 
Brothers, the varnish manufacturers, of Detroit, can secure, 
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WARSHIPS 





DECK-PROTECTED CRUISER SURCOUF, 


THE FRENCH WARSHIPS AT PORTSMOUTH. 





Ty our last impression we gave illustrations of two of the five 
principal French warships at Portsmouth. We now illustrate 
the remaining three. ‘We have given particulars concerning 
the squadron on another page. For convenience of reference, 
however, we may say here that the Marengo, flagship, is built 
of wood. She has a displacement of 7900 tons, is 282ft. Gin. 
long, 57ft. beam, draws 28ft., is 3600 indicated-horse power, 
and has a speed of about 13-5 knots. 

The Requin, coast service barbette ship, has a displacement 
of 7200 tons. She is built of iron and steel, is 280ft. long, 
59ft. beam and draws 25ft., she is 6000 indicated-horse power 
and steams at 14 knots. 

The Surcouf is a deck-protected cruiser with a displacement 
of 1850 tons. She is 312ft. long, 30ft. 5in. beam, and draws 
14ft., she is 6000 indicated-horse power, and has a speed of 
19°5 knots. 








THE 8.8. GREAT BRITAIN. } 


Mr. ALEXANDER Kipp, of Lloyds’ Registry, in response to 
request for information as to the Great Britain, contributes the 
ae important communication :—The Great Britain, designed 
by Mr. Brunel, and built at Bristol by Mes srs. Paterson and Sons, 
was projected by the com- 
pany who successfully sailed 
the Great Western between 
Bristol and New York. Her 





AT PORTSMOUTH 





1850 TONS, 6000-I.H.P. 


and rivetting, &c. To Messrs. Penn and Son were intrusted the | meter; nfain topmast, 54ft., 2l4in. diameter; topzallant mast, 
care of her future machinery. They supplied her with geared | 32ft., 14fin. diameter ; royal mast, 22ft., 12hin. diameter ; mizz2n 


oscillating engines capable of being work 


up to 800-horse power, | mast, 79ft., 28in. diameter; topmast, 46ft., 16}in. diameter ; top- 


with six boilers and eighteen furnaces. These boilers were on the | gallant, 27ft., 11}in. diameter; royal, 17ft., Shin. diameter. Her 
tubular principle—each being lft. long, 9ft. broad, by 13ft. deep, | fore and main yards were each 105ft. long and 25in, diameter, her 


containing 280 brass tubes, and three furnaces—174 square feet of | 


heating surface per nominal horse-power. The cylinders were 
82hin. diameter, with a 6ft. stroke, geared with cog-wheels, the 


shaft—of wrought iron—was in four lengths, total length being 
105ft., and with the couplings weighed 24 tons. She had a two- 
bladed propeller fitted on to a syuare end of the shaft. 
auxiliary vessel, the arrang ts for di ting were as 
follows :—Built into the ship’s stern wasa large wrought iron frame 
30 tons weight, answering the double purpose of stern and rudder 
posts, as well asa guide for the screw frame. This same frame 
slides up and down the larger one in grooves, similar to a common 
window frame, in which hung the screw on its centre, so as to work 
freely. The last length of shaft was made to slide in and out of 
the stern about 2ft., and took four men, with the engineer, fifteen 
minutes to work it. Subsequently further alterations were made 
to the machinery, new boilers being provided, four instead of six, 
of the following dimensions :—Length, 15ft. 8in. ; breadth, 11ft.; and 
depth, 16ft., containing 320 iron tubes, and four furnaces to each 
boiler, being equal to 20 square feet of heating surface per nominal 
horse-power. Working pressure, 10 Ib. 
The ship was of the following dimensions:—Length between 
| posts, 322ft.; extreme length, 333ft.; beam, 5lft.; depth, 40ft.; 

















keel was laid down on the 
same site the latter was 
launched from, but not until 
near completion was it dis- 
covered that the gates of the 
floating dock into which she 
was launched were not of a 
sufficient width to admit of 
her egress. These, however, 
were enlarged, and she was 
eventually floated in 1845. 
Her rig at this time was that 
of a six-masted schooner, 
some of which masts were 
so constructed that they 
could be lowered flat on the 
deck in case of necessity. 
Her engines were of 1000- 
horse power, and she had 
a four bladed propeller 
and reputed speed of 12 
knots. Her first trip, under command of Lieutenant Hosking, 
R.N., was to London, where she was visited by her Majesty 
and the Royal Family, also by many of the aristocracy, 
men of science, &c. From thence she proceeded to Dublin 
and Liverpool, at which latter port she entered upon her 
future employment, her first and second voyages being to 
New York, which were creditably performed. At this time 
her rig was altered to five masts, and she again started for 
New York; but her commander, mistaking the coast lights, ran 
her aground in Dundrum Bay, Ireland. Various ineffectual efforts 
were made to get her off, but not until she had lain there nineteen 
months were these successful. She was then raised by powerful 
air-vessels, on which sbe was literally carried into deep water, and 
afterwards towed round to Liverpool by H.M. steamship Birken- 
head—afterwards lost off the Cape of Good Hope with about 700 
troops on board. She then lay in dock for nearly three years, 
being purchased by Messrs, Gibbs, Bright and Co., in 1851, who 
forthwith commenced the work of refitting, &c., and on being put 
into a graving dock, so strongly was she originally constructed, 
that little or no damage was perceptible in her frames, plating, 
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DECK PLAN AND SECTION OF THE SURCOUF 


| tonnage, 3733 tons; cargo space, 2000 tons; coal space, 1000 tons ; 
| accommodation for 600 passengers, water—fresh—in tanks, 200 tons ; 
| fitted with two condensers capable of distilling about 1500 gallons per 

day. Poop deck was 104ft. long, the hurricane deck being a continua- 
tion, extending to the forecastle, and detuning nigrtesintlipnatl y the 
| full length of the vessel. Under this were the officers’ rooms, fore- 
saloon, the surgery, mess-room, steward’s pantry, bar, bake-house, 
three galleys, carpenter’s and joiner’s workshops, and butcher's 


propeller making three revolutions to one of the engine. The | 
| 
} 
Being an | 


canvas area being a little under 15,000 square yards. From which 
it will be seen she was pretty heavily rigged, and it was in this rig 
that the writer recollects the vessel as she lay up in the Great 
Float, Birkenhead, many years after. After this alteration she 
again proceeded, August llth, to Melbourne and Sydney—calling 
at St. Vincent—where she arrived 25th October, returning from 
Melbourne December 24th, 1853, arriving at Liverpool on 14th 
February the following year, after touching at the Falkland 
Islands. 

Captain Gray now took command of her. This gentleman was 
subsequently lost overboard from her—in what manner was never 
clearly known—a number of years after, probably about 1872, 
whilst she was still in the Australian trade. In 1855 the English 
Government requiring tonnage at this time to convey troops to the 
various stations, from which drafts had been made to conduct the 
Crimean campaign, the Great Britain was chartered for transport 
service, and between March Ist, 1855, and January 7th, 1856, she 


| visited Marseilles, Gibraltar, Malta, Genoa, Smyrna, Constantinople, 
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| shop, cow house, and accommodation for 160 sheep and 40 pigs, | 


four, two of which were square-rigged. 

Her first voyage after refitting was to New York, leaving Liver- 
pool May Ist, 1852, and returning in June. 
| the Australian service, leaving Liverpool for Melbourne August 21st 
| —calling at St. Helena and Cape of Good Hope—which she 
| reached on November 12th, thence she proceeded to Sydney, and 

returned to Liverpool vid Melbourne, Tabie Bay, St. Helena, and 
Vigo, arriving in April, 1853. Her rig was now again altered to 
| three masts of larger dimensions :—Foremast, 99ft., 40in. diameter ; 
fore-topmast, 54ft., 224in. diameter; topgallant, 32ft., 14jin. 
‘ diameter ; royal, 22ft., 12in. diameter ; mainmast, 47ft., 30in. dia- 





and 100 dozen poultry. At this time her masts were reduced to | vessel, 


She then entered intc | 


| Kamieash, Balaclava, Spetzia, and 


Kertch, having, during the 


period, transported 44,000 men backwards and forwards. At the 


| conclusion of the Crimean war she again underwent some altera- 


tions to the poop deck and masts and spars, which occupied nine 
months, when she took up her former position in the Melbourne 
trade. On September 22nd, 
1857, she sailed from Liver- 
pool, calling at Cork, and 
there embarked the 17th 
Lancers, 8th Hussars, and a 
portion of the 56th Foot, 
when she proceeded to Bom- 
bay, arriving there on the 
17th December, returning to 
Liverpool vid Table Bay. 
Her owners now sent her 
once more to New York, for 
which port she left Liverpool 
28th July, 1858, arriving 
August llth, and returned 
to Liverpool September 7th. 
The writer thinks this was 
her last visit to the United 
States, she afterwards being 
constantly employed in the 
Australian trade, was a 
fayéurite passenger vessel, 
and made some very 
passages, the shortest being 
55 days out—Liverpool to 
Melbourne—and 59 days home. She was laid up for sume years 
in the Great Float, Birkenhead, where she was an object of 
curiosity, finally having her engines taken out, and being 
sheathed with wood, ,was converted into a sailing vessel. She 
made one successful voyage to San Francisco, and on her second 
voyage to that port, probably about ten or twelve years ago, she put 
into Stanley, Falkland Islands, damaged, where she was surveyed 
and condemned, afterwards being turned into a coal hulk. 

The following story may be related concerning the history of this 
On her first voyage to Melbourne, under the command of 
Captain Gray, her arrival in Hobson's Bay caused great excitement. 
Before the ship anchored a man fell overboard ; boats were sent 
in search, and these not returning to the ship, rockets were fired 
to recall them. Assoon as the anchor was down the Great Britain 
fired her two guns. These were replied to by the rest of the 
shipping in the bay. What with the rockets and the guns, an alarm 
of a Russian man-of-war having arrived for the purpose of destroy- 
ing the city spread through Melbourne, Soldiers and citizens 
turned out to meet the supposed enemy. Merchants packed up 
their chattels, and ‘‘ made tracks” for the bush, nor was order re- 
stored till the first boat from the steamer reached Sandridge Pier. 
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FRENCH WARSHIPS AT PORTSMOUTH 


(For description see page 168) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ENGINEERS IN THE NAVY. 

Sir,—With reference to the article in THE ENGINEER of July 10th 
last, hitherto unanswered because of the summer manceuvres, Xc., 
which have kept naval engineers occupied, the reasons are very 
definite and real why the scientific education at present given by 
the Admiralty to the naval engineers is necessary, and why the 
general run of the engineers of the mercantile marine would not be 
qualified for the Navy—though there certainly are some who are 
so qualified, but it is very doubtful if such would enter the service, 
the inducements not being sufficient. These reasons are—first, the 
naval service is a very large institution necessarily governed by an 
extensive system of laws and customs, in accordance with which 
the administration of every department, under conditions both of 
war service and peace, must conducted ; and it is absolutely 
necessary that the head of each department should be an officer of 
considerable rank, able to understand and appreciate these laws 
and customs, and to deal on terms of equality with other heads of 
departments, in order that the whole system may work satisfac- 
torily. A man placed in such a position, at the head of the engi- 
neer’s department, should be —_ educated, generally and profes- 
sionally. The latter includes his being a good practical engineer, 
which is a sine gud non, as otherwise he would be in the hands of 
his subordinates, which will never happen whilst the present system 
is carried out. 

I might point to the numberless instances in the Royal Navy 
where the readiness, skill, and foresight of the responsible engi- 
neer officers have enabled ships to be kept running, where, had 
they been in the nrercantile navy, the nearest port for repair would 
have been made. As you say, the engineers in the mercantile 
marine know all that need be known about the management of 
engines and boilers, but it must be remembered that engines and 
boilers form only a part of what a naval engineer has to m 
and keep in order in a battleship. The following will illustrate 
this, and is taken from a recognised list. The chief engineer is to 
have care and be responsible for the maintenance in a state of 
efficient working order, and as far as may be of readiness for 
immediate use of (a) the machinery and boilers of the ship and the 
boats ; () all auxiliary machinery for whatever purpose fitted ; (c) 
all pumps, with the pipes, cocks, and valves belonging to them ; (d) 
all distilling apparatus, including filter tanks ; (e) all gun mount- 
ings and torpedo carriages ; (/) propeller lifting apparatus ; (g) all 
steam and hydraulic pumping and other engines for working and 
loading the guns, for supplying ammunition. and for turning 
turrets, barbette platforms, &c. In addition the chief engineer 
has care of the gearing within the turrets and barbettes for 
starting and stopping the engines, the gearing for turning the 
turrets and platforms by hand, Xc.; (h) all ventilating engines 
and gear; (i) ca engines, shafting and spindle of capstan 
and windlass, and’steam steering engines and steering gear as far 
as the rudder, with spare gear for same; (j) hydraulic jacks, 
except those in gunner’s charge ; (¢) steam winches and gear for 
hoisting in torpedo and other boats; (/) all water-tight doors 
and sluice valves, including horizontal trap and flap doors, as well 
as vertical hinged doors; (m) steam fire engines and all pipes, 
cocks and valvesin connection with the fire main ; (x) instruments 
and gear for telegraphing signals in connection with the machinery ; 
(o) Whitehead torpedoes, submerged discharge tubes and gear for 
torpedoes ; (py) all air-compressing machinery, reservoirs, separa- 
tors, and charging columns; (g) electric light engines and 
dynamos ; (7) all flooding gear, including valves, cocks, pipes, and 
other fittings ; (s) all such other parts of the hull, double bottoms, 
and exposed iron surfaces as may be in his care, either wholly or 
jointly with other officers. 

This list includes many things which are not found in mercantile 
marine, and others which, if there, have a specialist to look after 
them; ¢.g., the electrician for the electrical gear, kc. Then, 
again, every battleship is practically a factory, in which all the 
machinery is kept in order for the period of a commission, say, 
three years away from England ; whereas the merchant ship runs 
her voyage and is overhauled and prepared at the company’s fac- 
tory on shore ready for the next voyage. 

Having said this much as to some of the reasons why we want 
better qualified men for the officers of the steam department in 
the Navy than for the mercantile marine in general, I should like 
to add that I am firmly persuaded that the capable men in the 
latter would decline to take service in the Navy with the present 
pay. Ihave shown it is necessary to have officers of considerable 
rank to manage properly the department in the Navy, as such a 
state of affairs that the captain would have no “officer” with a 
thorough knowledge of the ship to consult ought not to exist. 
This applies more forcibly in time of war, when the capacity and 
training of an officer would necessarily come more to the front 
than in time of peace. The mercantile engineer takes no war 
risk at his ordinary rates of pay. Again, to maintain his rank 
decently in the service so many expenses would have to be 
incurred that the mercantile marine engineer would, if he inquired 
into the circumstances, have nothing to do with the Navy unless 
the pay of the branch were raised to that commensurate with the 
duties, risks, and responsibilities he would have to undertake, and 
at least to be on equal terms with that of other officers of the 
same rank. 

The foregoing is a most moderate view of the question under 
discussion. Obviously, the record of several days’ experience in a 
battleship under conditions of war—which, after all, is the true 
comparative view of the position Royal Naval engineers have to 
take, as compared with mercantile engineers—is not so readily fur- 
nished as asked for, while a record alone of the duties, &c., under 
conditions of peace would be altogether inadequate to represent 
the full requirements that engineer officers in the Royal Navy 
would be called upon to fulfil in wartime. It should be borne in 
mind, however, that for the immediate readiness of the Navy for 
war purposes it would be a first necessity that the engineers should 
be already experienced and proved officers, and able in the floating 
machines of our fighting Navy to exercise to the full those qualities 
of training and skill that the Admiralty feel persuaded, by past 
experience, is the best thing for the country to cultivate in the 
budding engineer officers at an early period of their career in the 
service. ENGINEER R.N., 

Portsmouth, August 25th. 


THE ARTILLERY OF THE FUTURE. 


Sir,—In your article, ‘The Artillery of the Future,” in your 
issue of 20th August, you express the wish that I should supply 
you with an answer to the question why wire guns have not n 
turned out in greater humbers. 

I have already, in the book lately published, ‘‘The Artillery of 
the Future,” given the reply as regards this country, at pages 62 
and 63. The reasons which apply to manufacturers in this country 
apply, no doubt, to Krupp and others. Moreover, the very fact of 
the holding back of our Government has had the effect of retarding 
the adoption of the system in other countries. 

It is in Russia only that my system has had a fair trial, and this 
is due to the energy and perseverance of Admiral Kolokoltzoff, 
chief of the Aboukoff works. You express a wish for definite data, 
up to the present time, respecting the first wire gun made in 
Russia. The gun was a 6in. gun, breech-loading, with interrupted 
screw and De Bange obturators ; length over all, 17ft. 6d.; weight, 
534 tons ; and made at Aboukoff in 1888. 

After firing 1000 rounds, with charges of 3941b. and projectiles 
122 lb., the gun was taken to pieces and a new A tube taken, to 
which the same wire coil, jacket, breech apparatus, &., were 
applied. The gun was then fired 500 rounds, and, the authorities 
being perfectly satisfied, the firing was not carried further. The 





operation of taking to pieces and re-building the gun was very 
quickly and easily performed, and the cost was practically that of 
a new A tube only, about one-fourth part of the weight of the gun. 

Since then they have made eight more 6in. wire guns at Aboukoff, 
all of which have been perfectly successful, and thirty-two more 
have since been ordered by Government. The guns of larger calibre 
are also under consideration, and in a recent letter from Admiral 
Kalokoltzoff, he speaks very confidently of their adoption ere long. 
I may perhaps also mention that experience has already 
proved the great economy of cost of the wire system over the 
forged steel guns, and their much greater rapidity of con- 
struction. In your article you allude to a n of mine 
which failed in the Arsenal at Woolwich. It is quite true 
that an accident happened to the gun which temporarily 
disabled it, but the accident had nothing whatever to do with the 
wire system of construction, and although the gun could have been 
easily repaired as I suggested, this was refused and the gun was 
condemned and reported by the Secretary of State for War to have 
burst at the first round. The nature of this accident and its causes 
are fully described in my treatise on ‘‘ Internal Ballistics,” p. 179. 

Your article alludes to the relations between the ordnance 
authorities and myself, which you say ought not to be a matter of 
ignorance. All I can say on the subject is that for the last thirty 
years or more, as opportunity arose, | have tried to induce the 
authorities to give the wire system a fair trial. I have offered my 
assistance without seeking to make any conditions, but in vain. 
At one time my ideas were of so novel a character that they were 
not considered applicable to her Majesty’s service. At another 
time there was nothing novel in the very same proposals, From 
first to last I failed to interest them in my views as to the con- 
struction of guns. On one occasion only, when Mr, Childers 
was Secretary of State for War, was I asked to meet the 
Ordnance Committee and explain my system, The Ordnance 
Committee refused me a hearing. But all this is an old story ; 
let it sleep. At last wire guns are recognised even at Woolwich. 

ey are now making sixty of such guns. They are using my 
formula, they are adopting my principle of separating the longitu- 
dinal from the bursting strain ; they are, in fact, practically making 
use of the principles which I have been advocating for nearly 
thirty-five years, and which have been es both theoretically 
and practically to be correct. Yet in all this time 1 have been, as 
it were, ‘‘ tabooed” by the Ordnance Department. Why this has 
been, and why it continues, I cannot say. Possibly I have been too 
outspoken in criticising their doings, and in directing public 
attention to their failures and their system of administration. 
Certainly the fault is not mine. I have always been 
willing and anxious to place my services freely and without 
any eondiction at their disposal, but without any success. There 
has never been anything of a quarrel between me and the 
Ordnance Department so far asI am concerned. I have teen 
simply ignored, and now that they have in fact adopted my 
formula and principles, I am quite prepared to hear that the 
Woolwich wire guns are not mine but their own. 

~ One word in conclusion respecting my last publication. It sets 
forth views which have a vital importance. It gives the arguments 
in support of those views, andI demand, in the interests of the 
country, that these views be put to the test of experiment. I will 
furnish the Ordnance Department with the necessary drawings 
and instructions for the construction of a gun, free of all charge 
and conditions. 

The cost would be very small, as a 4in. gun would prove or dis- 
prove my contention just as well as one of larger calibre. Beyond 
this I cannot go. J, LONGRIDGE. 

Gréve d’Azette, August 25th, 





STRESSES IN FLY-WHEELS. 


Srr,—Mr. Halliday, like a good many theoretical men, is in need 
of a little practical education. The fact is, a number of wheels 
are made with split bosses for the purpuse of reducing the initial 
stress due to casting. This is for a practical and not theoretical 
object, as Mr. Halliday would have us believe. For his informa- 
tion I may say that the wheel gearing used in the cable-laying 
machinery on the s,s. Amber, of the Eastern Telegraph Company, 
is of steel, and has three splits in the boss, over which a wrought 
iron ring has been shrunk on each side to — any bursting 
action when the wheels were keyed on the shafts. These wheels 
were made by a well-known firm in the North of England, who 
have a large experience in this class of work. 

At the present time there are a number of people who think it 
is necessary to have what they call a theoretical education. Now 
theory is all very well in its place, but an ounce of common sense 
is worth a pound of theory. After I had served my time, I, as 
a good many more have oe went to London for experience, and 
during the evenings attended the lectures at a certain technical 
college, wishing thereby to extend my theoretical knowledge. One 
of the instructors was at that time wanting to design a small engine 
for a special purpose. During a discussion on the matter, I men- 
tioned to him that I had the designs and patterns of one which, 
with some slight modification, would probably suit him. These 
were handed to him for his use, and I did not hear anything about 
it till things were ready for the pattern-maker. Amongst the 
alterations that he thought advisable was one to shorten the 
cylinder without interfering with the stroke. Todo this he had 
lowered the inlets of the steam ports in the cylinder, thus doing 
away with the part of the cover that entered the bore, and allowing 
the piston to run up nearly to the top of the cylinder casting. The 
result was that the piston, on reaching the top and bottom of the 
stroke, allowed the piston rings to spring out into the ports, a state 
of affairs that bad never occurred to him. It is needless to say 
the cylinder reverted to its original form very shortly. A» a 
lecturer, with a text-book in one hand and the chalk in the other, 
performing mathematical gymnastics on the blackboard, he was 
all right, and could not do much harm ; but as a practical man he 
was a failure. 

Far be it from me to decry theoretical education, which is 
excellent when combined with practice ; but professors and others 
of that genus should remember that to one of them there are 
hundreds of hard-working practical men who are learning and 
gaining experience by practical work and cx -sense F ing, 
and require when any theory is advanced to see it backed up by or 
based on something feasible, not by a mountain of mathematical 
formule, which when applied to the solution of some problem the 
ann pees man has to deal with falls to the ground; or to make it 

old together has to have such a number of practical allowances 
made that it loses all resemblance to its former self, and the 
engineer has to rely on his practical experience, ingenuity, 
mechanical instinct, or whatever else you may call it ; denouncing 
at the same time the theoretical professor, who he finds in the 
majority of cases has evolved his theory for the practice of practical 
men, but gets hopelessly lost by trying to make perfectly 
theoretical conditions exist, sv that we find as a rule that the 
theoretical professor follows, and when he does attempt to lead he 
generally fails. Some time ago I think you asked in your valuable 
paper for proofs of the theoretical man ever having improved the 
steam engine, and I believe I am right in saying it has received no 
answer up tothe present. This of itself speaks volumes, as they 
have had a large field to work, p'enty of chances, and plenty of 
talk, but no results. 

New York, August 13th. 





PRACTICAL ENGINEER, 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN. 


Sir,—In connection with Mr. Newton’s letter in your last issue, 
complaining of ingratitude to him in reference to bis application 
now to participate in the small pension of 5s. per week from our 
fund for superannuating aged and necessitous members of this 
Association, I hope, Sir, that you will allow the same publicity to 
an important factor, in considering the matter, which he omitted 





in his letter ; and this is, that Mr. Newton is in the receipt of £176 
per annum, his retiring allowance for thirty-two years’ service at 
the Royal Mint. Therefore his case, from a foreman engineer's 
point of view, cannot be crushed in as one of necessitous circum- 
stances, The journal which he established would have impoverished 
our Society, too, if the members had allowed his plan of opera- 
tions to continue. It entailed upon us a cash loss of £321 up to 
1875. It was, after that time, carried on by him till 1884 as a 
commercial speculation. In 1871 a valuable gold watch and purse 
of sovereigns was presented to him by the Society for his valuable 
services as president; and again in August, 1580, a handsome 
timepiece and a purse of ninety sovereigns. His retirement 
followed in January, 1881. These facts, Sir, should receive con- 
sideration with Mr. Newton’s apt illustration of the darkest shades 
of our ingratitude to him. W. Situ, Secretary. 
London Association of Foremen Engineers and Draughtsmen, 
Cannon-street Hotel, E.C., August 25th. 





ELECTRICAL LAUNDRIES. 


Srr,—In your issue of the 14th inst., speaking of the use of elec- 
tric motors, you say that the latest use is announced from Paris, 
where the Compagnie d’Orleans has adapted electric power for the 
operation of linen washing machines, No doubt credit is given to 
the French in good faith by the writer of the article, but we beg 
to point out that this is no new adaptation to electric motors. 
More than two years ago we constructed laundry machinery to be 
driven by electric motors for the new mansion of Mr. Hamer Buss, 
M.P., erected at Berkeley, near Burton-on-Trent, and designed by 
Colonel Edis, F.R.S. The machinery not only included washing 
machinery, but hydro-extractor and finishing machinery, venti- 
lating fans, and, in fact, all the apparatus to which motion has to 
be given in an establishment for washing and getting-up household 
linen. The electric arrangements were designed and carried out 
by Mr. W. H. Massey, electrician to the Queen, and the whole 
instalment has proved very successful. 

MANLOVE, ALLIOTT, AND Co., LIMITED. 
Joun M. C. Paton, Director. 
Bloomsgrove Works, Nottingham, August 19th. 








APPARATUS FOR AUTOMATICALLY REGISTER. 
ING THE PROFILE OF RIVER BOTTOMS. 


At the international Congress of Interior Navigation, lately 
held at Frankfurt-on-Main, among other apparatus the following 
device was exhibited for registering automatically the depths of 
the River Elbe, 

This machine was first described in 1885 in the Central blatt dei 
Bauverwaltung. It is made up of a beam armed with the iron 
horns A B, terminating at A C in a curved part, which is intended 
to glide over the river bottom. The other end of the trailing 
beam is connected by a forked catch with a horizonial shaft 
turning in brasses mounted on the gunwales of a boat. This con- 
nection is so made that when the depth of water decreases the 
trailing arm is lifted at the lower end and the shaft O is turned 
to a corresponding degree, 















WHE WL a 
The Stecher River-Profile Register 


Upon this shaft O is a flexible sheet D E kept in a state of 
tension hy asecond drum E R provided with a tension spring. 
Upon this thin sheet or belt is mounted a carrier for a pencil I, 
which moves longitudinally over another drum uniformly revolved 
by clockwork and provided with a paper registering band arranged 
in the usual manner. A second fixed pencil, having its position 
determined at the commencement of each operation, traces upon 
the same sheet of paper a line corresponding to the water 
surface, so that the profile of depths is complete at one operation. 
Finally a third pencil, fitted with a spring handle, enables the 
observer to trace the kilometric and other data of distance traversed 
by the boat, 





i} / 
Diagram Showing Principle of Operation 


The theory of the apparatus is thus described in the Annales des 
Ponts et Chaussees, April, 1891, from which this description is 
taken :— 

The curved part A C of the loaded beam is the development of 
a circle of which O is the centre and OC the radius, Then C’ F 
= arc C’C, C’N = are C’C’ and C’C’ F—CC’ N =arce C” C; 
C’F — C’ N is the depth sought. This depth is equal to the 
arc described by the circumference of the shaft O when the beam 
passes from the + O C to the position O C C’, multiplied by 
the expression ot But the arcs described by the axle O are 
equal to the longitudinal displacement of the moving web, and 
this displacement is registered by the pencil on the paper. The 
result is a graphical register of the depths of a river, on a scale 
© D on the line followed by the trailing arm. 

, 

This apparatus is invented by Mr. Stecher, and is made by Mr. 
M. O. Zeuner, of Dresden, and without the boat it costs 171 dols. 
including 25 dols, for the right to use the ent. In ten days 
soundings were made over 297 miles of the Elbe. The most con- 
venient speed for the securing of the best results is 3°72 to 62 
miles per hour. The navigation engineer of the Elbe is well 
satisfied with the result of these soundings,—Kngineering News. 








THE LARTIGUE SINGLE Rat RaiLway.—It is reported, says the 
Engineering News, that a single railway on the Lartigue system is 
to be built from Feurs to Parricsieres, France, The line will be 
about 104 miles long. 

STaMPED STEEL BuckETs.—One of the later developments of 
stamping work is the production of stamped steel elevator buckets, 
manufactured by Mr. C. W. Burton, of Queen Victoria-street. 
These buckets are made of sheet steel, blocked from the plate in 
one piece. There are no rivets or overlapping edges. All the 
angles are rounded, and the inside tapers from the mouth. These 
buckets are as deep as rivetted buckets, and deeper, it is claimed, 
than any other seamless bucket in the market. Although stronger 
than rivetted buckets, they are much lighter. They are also 
galvanised, tinned, japeoned, &c., when so ordered, 
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RAILWAY MATTERS. 


TuE broad gauge will cease to exist in Great Britain in 
May, 1892. 


Tue total number of persons, including passengers, 
railway servants and other poeees, killed and injured from all 
causes over the whole of the Indian railway system, as compared 
with the average of the two previous years, decreased from 508 and 
938 to 454 and 775 in 1890, 


Tue Hudson River Tunnel Company is reported as 
having notified railway companies having terminals in New York 
that the first track of the tunnel will be completed within a few 
months, and the tunnel company is ready to negotiate with them 
for bringing trains to New York. Before this can be done, however, 
there is a large amount of work to be accomplished in providing 
proper approaches and connections, 


SroraGE battery cars will soon be seen again in the 
streets of New York. The recent decision of Judge Coxe has given, 
according to The American Manufacturer, the capitalists controlling 
the patents of Brush the assurance they raachecs and now they are 
proposing to put the cars in i tas that have been idle since 
January last. Washington, Indianapolis and New Orleans are 
about to establish new storage battery lines, 


Ir has been decided to relay the Bolan Railway as a 
temporary line, and work will be begun in September. The line 
will be maintained until the new railway on the Mashkaf route or 
the Zhob valley line is built. The Kbojak tunnel is now so far 
practically finished that it has been decided to take up the rails 
on the inclines over the Khwaja-Amran range. These, however, 
will be kept stored ready for use, so that in case of accidents they 
can be relaid in a few days, 


As arailway fuel, says the Deccan Times, Singareni 
coal is gaining much favour in the market. The Madras railway 
has tried Barakar, Japanese, and Singareni coal, and the acting 
Director-General of Railways says in his report that, on the whole- 
the Singareni coal burns most freely of the three, and makes by 
far the least smoke. This coal was delivered at the company’s 
dept at Raichur at Rs, 16 per ton, but is now delivered direct 
from the Singareni mines at Madras at Rs, 14-12-0, and at Baichur 
at Rs. 13-11-0 per ton respectively, The average rate of Indian 
coal supplied to this South Indian Railway is Rs, 16-10-0 per ton. 


A GENERAL classification of the accidents in the United 
States in June shows:— 
Col. Derail- Other 
lisions. ments. accid'ts, Total. Per cent. 


Defects of road., .. .. .. — 19 --  .. 
Defects of equipment 5 17 5 ZT . wb 
Negligence in operating .. 21 .. 12 2 «0 
Unforeseen obstructions ..— .. 20 1 <a 
Unexplained oo os oe we & oa 65 39 

Total ... - 0 109 8 167 100 


The unexplained derailments, it will be seen, do not decrease in 
number or proportion, 


A LocomorivE is to be built in Milwaukee with running 
gear constructed according to the Holman-Caldwell patent. This 
new running gear consists of a truck with ten wheels, three of 
which on each side rest upon the rails and are surmounted by two 
others, the tires of which have frictional contact with the tires of 
the wheels below. Then surmounting these two wheels is the 
driving wheel of the locomotive, the wheel arrangement on each 
side being that of a pyramid, with the driving wheel on top. As 
the lower sets of wheels are of much smaller diameter than the 
driving wheels which transmit motion to them, it is claimed that 
the ordinary speed of a locomotive can be doubled by the use of 
this gearing. here would seem to be no lack of money to waste in 
the United States. 


Tue length of railways opened in India for traffic 
during the year 1889-90 was 8694 miles, and the total length 
open at the end of ae ome was 16,095} miles. During the year 
1890-91 the length added was 874} miles, so that on March 31st, 
1891, the total length of open line after allowing for minor correc- 
tions of mileage, amounted to 16,996 miles. The chief sections 
opened were:—330} miles of the Bengal-Nagpur Railway, 1634 
miles of the South Indian Railway, 162 miles of the Delhi-Umballa- 
Kalka Railway. State lines worked by companies, 8077 miles; 
State lines worked by the State, 4680. miles; lines worked by 
guaranteed companies, 25884 miles; assisted companies, 381 miles; 
lines owned by native States and worked by companies, 5394 miles; 
lines owned by native States and worked by State railway agency, 
124 miles; lines owned and worked by native States, 547} miles; 
and foreign railways, 58} miles, 


From a Government resolution recently published in 
the Gazette of India, it appears that, as compared with the average 
of the two previous years, the number of accidents on the Indian 
railways during the twelve months ending 3lst December, 1890, 
shows an increase of 308, or 9°40 per cent., with an increase of 13°8 
miles, or 9°24 per cent., in the mean mileage worked. In all 455 
persons were killed and 775 injured. Only one passenger met his 
death from an accident to a train, rolling stock or permanent way, 
while 42 lost their lives from other causes, including their own want 
of caution or misconduct; 151 railway servants were killed, and 
the rest of the deaths were those of persons other than passengers 
or servants, there being 64 cases of suicide and 188 persons killed 
while trespassing. The ps sping of passengers killed from causes 
beyond their own control was one in nearly fourteen million of those 
carried, and of those injured one in four and three-quarter 
millions, The total of accidents of all classes for the = was 
3586, as against the two previous years’ average of 3278. The total 
record on all railways is a remarkably small one, when it is 
remembered that according to the recent official report, the number 
of passengers carried during the hg? was 113,828,810, and the 
train mileage worked was 52,307,764 miles. 


A STEELYARD compensator for automatically adjusting 
railway signal wires, has been patented by Messrs. McKenzie and 
Holland, of Worcester, and has now been in use for some months 
at Worcester railway station, giving complete satisfaction. The 
apparatus consists of a bell crank lever, mounted in a suitable cast 
iron frame, the signal wire being attached to the shortest and 
vertical part of the lever, while a sliding weight fitted with friction 
rollers bears upon the horizonal part of the lever. The weight is so 
constructed that when the signal isin its normal or danger position, 
part of it overhangs the centre of the bell crank lever ; sufficient 
weight is, however, left pressing upon the lever to keep the wire 
taut. When it becomes necessary to lower the signal to ‘all 
right,” the weight is pushed along the lever by means of the lever 
in the locking frame, and when the signal is at ‘‘all right” or at 
‘* danger,” the weight is free to counteract either expansion or con- 
traction of the signal wire. The chief advantages claimed for the 
apparatus are :—The signal arm is so controlled by the apparatus 
that it must indicate either “danger” or ‘‘all right.” It cannot 
show partly on and off. The apparatus will compensate the wire 
at any distance or temperature either when the signal is showing 
‘fall right” or ‘‘danger.” No back or tail weight is required to 
assist the signalman in pulling the signal off to “all right,” the 
distant signals being worked with the same ease as the home and 
starting signals. When working the distant signal all jerking and 
snatching is avoided, a steady pull being all that is necessary to 
put the signal to ‘all right ;” consequently there is little liability 
of the wire breaking ; should, however, the wire break the signal 
would instantly go to ‘‘danger.” The apparatus can be fixed 
either inside or outside the signalman’s cabin, The present adjust- 
ing gear can be dispensed with, : 





NOTES AND MEMORANDA. 


LIEGE, it is stated, consumes nearly 4,000,000 cartridges 
and 40 tons of powder a year in testing fire-arms, 


OnE of the large Chicago structures, known as the Fair 
building, is tohave a chimney 250ft. high. It will be made of steel 
gin. thick at the bottom, gradually thinning until at the top it is 
about ,f,in. in thickness, The Leither building, another now under 
constructicn in Chicago, will also have a steel chimney which will 
be — 200ft. high, and slightly over 10ft. in diameter on the 
outside, 


Ir has been found by experiment that as regards 
chemical composition the susceptibility of iron to become brittle by 
roeiees J and rusting is least in cast iron and silicon steel, and 

ighest in wrought iron, and, according to Bidecker, in high 
carbon steel. Combined carbon appears to increase the action 
and silicon to diminish it. The influence of manganese in either 
direction has not as yet been determined. 


Tuer works at Vallorbes are now producing, the Bulletin 
International says, one ton a day of chlorate of potash by the 
electrolytic process of Gall-de-Montlaur. The output is one kilo- 
gramme (2°2lb.) per horse-power every day of 24 hours. The 
process consists in electrolysing a solution of 25 per cent. of cbloride 
of | pene at the temperature of 45 deg. to 55deg.C. Chlorine 
and potassium are set free, which again react upon the chloride not 
decomposec, and transform it into chlorate of potash. When the 
electrolysis is complete, the chlorate is precipitated by successive 
crystallisations, 


THE development in the manufacturing trades of Berlin 
during the past ten years is shown by the increased use of steam- 

wer, as given in a report just issued in Berlin. At the end of 

879 there were in that city 1118 fixed boilers and 938 fixed steam 

engines, of 19,378-horse power; and ninety-three portable boilers, 
of which seventy-four were combined boilers and engines. givin 
etapa By At the close of 1890 there were in use 1627 tix 
boilers and 1363 fixed engines, having 45,821-horse power, and 285 
movable boilers of 2229-horse power, and of which 246 were 
combined with engines, 


ComparRInG the armament of the Victoria with that of 
the Victory, we find—taking the figures as given by Lord Arm- 
strong—that while the heaviest gun on board the Victory was a 
little over three tons, the heaviest on board the Victoria is, as our 
readers know, a little over 110 tons, The largest charge used on 
board the Victory was 10]b., the largest on board the Victoria 
close on 1000 lb., the heaviest shot used in the Victory was 
68 lb., in the Victoria it is 1800lb. The weight of metal 
discha from the broadside of the Victory was 1150lb., 
from that of the Victoria it is 4750 1lb., the former consuming 
but 355 lb. of powder, while the latter consumes 3120, 


A Luminous outburst in the sun was observed by M. 
Trouvelot at 10.16 a.m., Paris mean time, on June 17th ‘ast, and 
has now been fully described by him to the French A ie des 


MISCELLANEA. 


Tue City of Hamburg has just placed with Messrs. 
Shand, Mason, and Co,, an order for five steam fire engines, each 
having a capacity of 260 gallons of water per minute. 


WE understand that there is to be a competition trial 
by the U.S. Naval Bureau of Ordnance within the next sixty days of 
rapid-firing guns, including the Driggs-Schroeder, the Hotchkiss, 
and the Maxim semi-automatic guns. The prize is an order for 
fifty guns, which will go to the winner. 


THE French torpedo boat shelters and their allotment 
of boats as lately proposed is as follows :—Dunkirk, 8 ; Calais, 4 ; 
Boulogne, 4; Havre, 8; St. Malo, 8; Mouth of the Loire, 4; 
Mouth of the Gironde, 4; Cette, 4; Marseilles, 8; Nice and 
Villafranca, 8 ; Corsica, 8; Bona, 4; Tunis, 8; and Algiers, 8. 

WE are sorry to say that another steam pipe failure has 
occurred. Outside the Exmouth docks on Monday, two men were 
killed by the bursting of a steam pipe on board the steamship 
Beaver, Captain Carter. The chief and second engineers were 
injured. They were removed to the hospital, and have since died. 


THE main elevator in the Phelan building, San 
Francisco, has been reconstructed on their hydro-steam system, by 
Messrs. Cahill and Hall. The result is, according to our 
Californian mg ee ge Industry, startling to those accustomed to 
travelling on the old elevator. The cage, one of the heaviest in the 
city, is moved 75ft. in fifteen seconds, or at a rate of 300ft. per 
minute, 


THE proposed West Australian Exhibition has been 
abandoned for the present, as the promoters of the idea are not 
satisfied with the help offered by the Government. Sir John 
Forrest, after giving due consideration to the subject, promised a 
subsidy of £1500, but he would not bind the Government down to 
take over the building after the close of the Exhibition, and sv 
the project has been dropped 


Tue Liverpool sailmakers are angry because sewing 
machines are being used for sail making. The employers assert 
that, unless machines are employed in the plain sewing of sails, 
orders will be given to other seaports where sewing machine work 
obtains. Replying to the men’s objection, that i titched 
sails are not popular with shipowners, they say shipowners have no 

reference for hand stitched sails, In ore establishment eleven 

undred out of fourteen hundred hands have struck, and notices 
have been sent to the outports warning sailmakers of the conflict 
at Liverpool. 


ANOTHER forced draught breakdown has occurred in the 
Royal Navy on board the new cruiser Phcebe, in Plymouth Sound, 





on Monday, The trial was going on satisfactorily, the Phoebe 
attaining a maximum speed of nineteen knots, when a back draught 
caused by the tubes of the after boiler becoming leaky, sent a 


body of flame out of the furnaces into the stokehold, —s four 
men named Nunn, M’Alister, Kingwell and Gissing. They were 





Sciences. First, a luminous spot appeared on the disc of the sun 
near its western limb. It was of a golden yellow tinge, and 
shortly afterward a companion spot appeared a little above it. The 
spectroscope showed the first spot to consist of a central eruption, 
from which volcanic bombs were thrown to heightsabove the chromo- 
sphere, where they seemed to rest as dazzling balls, A few 
minutes later these were replaced by brilliant jets or filaments. 
On the next day, June 18th, at 9.30 a.m., the eruption was seen to 
be diminishing, and it finally ceased at 2.45 p.m. 


At a recent meeting of the Edinburgh Royal Society, 
the Prince of Monaco gave an account of the new yacht which he 
has bad fitted out for the study of the sea. He also described the 
investigations which he has conducted since 1886, first in the Bay 
of Gascony, and then around the Azores and off Newfoundland. 
The latter investigations extended over three years, and had as 
their object the investigation of the direction and speed of the 
surface currents in the North Atlantic. Special floats were thrown 
into the sea in three different places, and their progress was traced 
from place to place. As a preliminary trial 160 floats were thrown 
into the sea between the Azores and the Canary Islands. Some of 
these arrived at the Bermadas eighteen months later, In all 1700 
floats were despatched, and the result was that the great ocean 
currents of the North Atlantic were now fairly well known. The 
Prince’s new yacht is provided with an electric search light of 
10,000 candle power for illuminating the surface of the sea when 
investigations are being carried on at night. Soundings can be 
made to a depth of 8000 metres without much difficulty. 


On of the most interesting of the modern applications 

of electricity to the manufacture of chemicals is to be found in the 
Readman-Parker p , intended to cheapen the production of 
»bosphorus by dispensing altogether with the use of sulphuric acid 
or coommganints the phosphate of lime which forms the raw mate- 
rial of the phosphorus manufacturer. The process is carried out 
in the following way:—The raw materials, all intimately and care- 
fully mixed together, are introduced into an electric furnace and 
the current is then turned on. Shortly afterwards, indications of 
phosphorus make their appearance, The vapours and gases from 
the Nenees pass away to large copper condensers, and finally pass 
away into the air. As the phosphorus forms, it distils off from 
the mixture, and the residue forms a liquid slag at the bottom of 
the furnace. Fresh phosphorus-yielding material is then introduced 
at the top. In this way the operation is a continuous one, and 
may be continued for days without intermission. The charges for 
the furnace are made up with raw material, i.e., native phosphates 
without any previous chemical treatment, and the only manufac- 
tured material necessary— if such it may be called—is the carbon 
to effect the reduction of the ores. The crude phosphorus obtained 
in the condensers is tolerably pure, and is readily refined in the 
usual way. 





In an interesting article on the utilisation of waste 
products in relation to breweries, the Brewers’ Guardian calls 
attention to the utilisation of the carbonic acid gas produced in the 
fermentation of sugar. ‘‘Onan average, English beer may be 
considered to contain 5 per cent. of alcohol, and as, in the fermen- 
tation of sugar, the weight of carbonic acid produced is almost the 
same as that of alecohol—the exact proportions being 48-9 of car- 
bonic acid to 511 of aleohol—there must have been 500,000,000 Ib. 
of carbonic acid produced in our breweries. The specific gravity 
of carbonic acid is 0°1524, and therefore a simple calculation shows 
that the above weight is equal to 25,000,000,000 gallons—a volume 
it is almost impossible to realise ; such a volume would require a 
space one mile square and forty yards high to contain it. It is 
now proposed to utilise the greater portion of this vast quantity of 
carbonic acid, The process by which this is to be done has been 
tried for some little time past in St. James’s Gate—Guinness’s— 
Brewery, Dublin; and Sir Charles A, Cameron has reported very 
favourably on it. The following are the conclusions at which he 
arrives after a most careful examination of the process :—(1) An 
immense quantity of carbonic acid is produced in breweries, and is 
at present wasted ; (2) a large proportion of this gas could be 
condensed to liquid at a cost not exceeding $d. per pound, but 
probably less than fd. per ]b.; (3) the process of liquefying the gas 
is successfully carried on at Guinness’s Brewery, Dublin ; (4) the 
liquefied gas prepared at Guinness’s Brewery is perfectly free from 
any peculiarity of flavour or odour ; (5) the carbonic acid produced 
at soda-water works costs about 4d. per pound ; (6) it is safer and in 
every way more desirable to use in beverages carbonic acid derived 
from food substance, such as grain, than from mineral sources ; 
(7) the uses of liquid carbonic acid are numerous, important, and 
increasing,” 





Ided and burned about the arms and face, and ee 
received medical attention, the ship’s trial being at once suspended. 
The injuries are not considered very serious. 


THE memorandum of the trip of the whale-shaped 
steam barge Wetmore across the Atlantic has been received at the 
office of the American Steel Barge Company, West Superior: “In 
steaming 384 hours from Montreal to Liverpool used 266 tons of 
coal ; distance run, 3032 knots. Had head sea 100 hours ; beam 
sea, very high, 50 hours; aft, 50 hours; various the rest. Had 
very thick weather in channel. Carried 26 tons of coal on deck 
from Sydney to clear off banks; rough sea; lost no coal. Are 
having a large number of visitors at 1s. per head ; goes to orphan 
asylum here. All Liverpool merchants coming on board. Cargo 
turning out splendid.” 


THE contract for the 100 high power United States guns 
has been awarded tothe Bethlehem Iron Co., of Bethlehem, Pa. 
The amount of money represented in the contract is £716,000. 
According to the proposals of the company the guns are to be fur- 
nished as follows:—8in. type gun in 730 degns the other guns in 
such regular perivds that the twenty-fifth shall be delivered in 2433 
days after notification of the t of the type gun; 10in. type 
gun in 882 days, the others in regular periods, so that the fiftieth 
shall be ready in 3407 days after the acceptance of the type; the 
12in, type gun in 1095 days, the others in such regular periods 
that the twenty-fifth shall be completed in 3194 days. 


Str JoHn Burns and his co-directors of the Cunard 
Company have made a contract with the Fairfield Company for a 
steamer which it is hoped will win back to their line the blue’ 
ribbon of the Atlantic, so lately captured by the Majestic, of the 
White Star line. The new vessel will be 60ott. in length, so that 
she will be still longer than the White Star vessels. Her tonnage 
will be over 12,000 tons. The Cunard Company has gone with 
the times in adopting twin screws for propulsion. The speed of 
the new vessel is to be 22 knots, and 21 knots at sea, so that there 
is every prospect of the voyage being reduced to five and a-half 
days within a few years. The building of the vessel is to be pro- 
ceeded with at once. She is to have several preliminary runs 
before the Chicago Exhibition traffic begins. 





A MEETING of the General Purposes Committee of the 
Manchester City Council was held on Monday, for the purpose of 
considering the report of the Special Committee on the financial 
position of the Ship Canal. The Mayor—Mr. Alderman Mark— 
said the Committee had given very careful attention to the state- 
ment of accounts delivered, and they were of opinion that they 
were entirely satisfactory. The Bank of England had been 
instructed to issue a loan of a million and a-half, and they might 
congratulate themselves upon the success of the loan. ere was 
only one financial event in the year equal to it in success, and that 
was the Indian Government Loan. A resoluticn was unanimously 
agreed to, on the motion of the Mayor, adopting the report, and 
directing that the whole of the proceeds arising from the issue of 
£1,500,000, created under the resolution of the Council on the 30th 
of July last, as received by the Corporation, be transferred by way 
of loan, to the special account of the Ship Canal Company, under 
the Manchester Ship Canal Act of last session. 


Tue Elwood Tin-plate Company recently held a meet- 
ing in Akron, 0., U.S.A., at which it was decided that work on the 
erection of the new plant should begin immediately. The works 
will be located at Flwood, Ind., and when complete will give em- 
ployment to a force of 300 men. Another tin-plate plant is to be 
erected at Irondale, below Wellsville, where it is stated that work 
upon the necessary buildings has already been commenced. The 
main building will be 144ft. long, 60ft. wide, and 28ft. high. The 
mill will be fitted up with the latest machinery used in the manu- 
facture of tin plates, and will give employment to about seventy- 
five additional men. It is stated that the Lewis Steel Sheet and 
Tin-plate Company, of Joliet, Ill., has completed the structural 
work on its buildings, and will have them under cover in two or 
three weeks, The company expects to produce tin and terne 
plates by the end of October or November next. In the mean- 
time it is not easy to see where the skilled men are to be got. 
Mr. Niedringhaus, of St. Louis, who recently asked the Treasury 
Department for a ruling as to his right to import skilled labour 
for his tin-plate works, and was informed that he could not do 
so without violating the law, is reported as still insisting on his 
right to bring over men. He states that of the 600 men neces- 
sary to run his establishment only about 10 per cent. need be 
thoroughly skilled workmen. Meanwhile, the labour organisations 
declare their intention of moving on Mr. Niedringhaus at once in 
case he imports any workers, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 

*.* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

E. V. S.— There is no better engineering training to be had in a college 
than that which you will get at University College. 

J. W. (King’s Cross.)— We Jllustrated the Great Northern locomotive, No. 
776, in June, 1888. The engine is identical, or nearly so, with No. 98, 
referred to in your letter of the 24th. 

8. C. (St. Margaret’s.)—A4 horse-power is 33,000 foot-pounds per minute. 
Read the little treatise on the “ Steam Engine,” by Lardner, published 
in Weales’ Series by Crosbie Lockwood and Co. 

W. R. C. (Dundee.)—You wil! sind a description of the Barrus calori- 





meter in the “ Transactions” of the American Society of Mechanical 
Engineers, vol, vii., p. 178, and vol. viii., p. 285, 

H. H. (Longsight.)—The feathering paddle-wheel puts the Aoats into the 
water and takes them out nearly vertically. Your wheel could not be 
made to work because of the position of the entering floats. 

A. D. (Fenchurch-street.)—No particulars concerning the steam trials of 
the vessel you name have Leen published in THe ENGINEER, 07, 80 far as 
we know, in any other journal, There is no torpedo boat of the name 
in the British Navy. 

A. anp Co, (Northampton.)— Galvanised iron workshops are common. 
They have the defect of being very cold in winter and hot in summer. 


They can be greatly improved by lining them with wood, and taking care 
to provide ample means of ventilation in swamer, The beat method of 


construction consists in building up brick walls to a height of about 4ft., 
all round, and then setting the ironwork on the top of the wall Such 
structures answer best as erecting shops. They are not suitable for 
machine tools, 


FIRELESS LOCOMOTIVES. 
(To the Editor of The Engineer.) 

Str,—In reply to “ W. B. W.,” I beg to say that a description of the 
fireless locomotive, built by Messrs. Leon Francq, and Mesnard, appears 
in half vol. iv. of D, K. Clark's treatise on ‘‘ Steam and Steam Engines.” 
If ** W. B. W." does not possess and cannot borrow that work, I shall be 
pleased to let him have a look at my copy, if he will communicate with 
me, A. MILEs. 

Schoel of Science, Central Telegraph Office, 

London, E.C., August 20th. 
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OUR COAL RESOURCES, 


Mr. J. Forster Brown, M. Inst. C.E., and president 
of the mechanical section of the British Association, read 
a paper on ‘ Our Coal Resources,” before the economic 
section on Friday, the 21st inst. In more than one 
respect this paper is interesting and deserves attention. 
The problem of the duration of our coalfields has long 
perplexed the souls of geologists and economists alike ; 
and so much has been said and written concerning it that 
it seemed impossible that anything new remained to be 
said or written. Mr. Brown has, however, accomplished 
this feat, and his paper possesses the charm of novelty. 
He began as a matter of course with statistics, from which 
he draws the deduction that in about fifty years Great 
Britain will have so far used up her fuel stores that her 
manufactures will be crippled, and her prosperity will 
begin to disappear. This is a melancholy picture. That 
the prophecy will be fulfilled at the time stated is open to 
question. It is unnecessary to reproduce here old argu- 
ments for and against the proximate exhaustion of our coal- 
fields. Mr. Brown’s fears have been shared by many. That 
they will be universally accepted as well founded is at least 
doubtfal. For argument sake, however, we may grant 
that in half a century coal will have become so dear that 
we shall no longer be able to compete with nations better 
supplied with fuel. England will descend to the level of 
an agricultural country, and will no longer enjoy com- 
mercial pre-eminence. Mr. Brown is not content to pose 
as a prophet of evil, he has a remedy, and it is this 
remedy that imparts the element of novelty to his dis- 
course. It admits of being expressed in very few words. 


Let us during the next quarter of a century or so pay off 


the national debt and buy up all the railways in the 
country. This done, we may die with satisfaction, know- 
ing that we have not robbed our posterity, although we 
have rendered coal scarce. The country relieved of 
burthens under which it now groans will be able to pay 
a long price for coal and yet compete in the markets of 
the world. Nothing can be more simple, and Mr. Brown 
surrounded his central idea with much eloquent pleading 
in favour of the adoption of his views. 

It would seem that the novelty of his utterances took Mr. 
Brown’s hearers by surprise ; for at the outset, atall events, 
no one ventured to question the soundness of his views. 
Yet it is certain that from first to last his remedy is 
based on fallacy. It is thoroughly unsound. Mr. Brown 
has not realised what the national debt is, nor does he 
understand the economic relations which our railways 
bear to the people. If the whole of the national debt 
were due and payable to other nations, competitors of 
ours, the millions now levied by taxation and paid to the 
possessors of Consols might represent a burthen of which 
it would be very desirable to get rid; but Mr. Brown has 
forgotten that an enormous amount of the national debt 
is due to Englishmen, and paying these holders of Consols 
off at par, or any other honest rate, would not enrich the 
nation. It would simply represent the well-known opera- 
tion of taking money out of one pocket and putting it into 
another, and it is not easy to see how the change of 
investment would benefit posterity. Let us suppose, 
however, that the whole of the national debt, amounting 
to £689,000,000, was due to Europe and America. From 
one point of view Consols constitute an extremely bad 
investment, the return obtained for the capital being very 
low. Let it be granted that we devoted all our energies 
to paying off the debt, and that we succeeded in doing it 
inahurry. The effect would be that the nations receiv- 
ing all the money would at once find themselves in a 
better position than ever to compete with us. The result 
would be something like that which followed on the pay- 
ment of the French war indemnity to Germany. 
Again, we must pay off the debt either in gold or com- 
modities. But there is probably not gold enough in 
an available form in the world to discharge so gigan- 
tic an obligation, and the profit to be derived 
from the delivery of goods to be paid for in Consols 
would be less than the profits which might be earned in 
the ordinary way; nor is it clear that other nations would 
accept payment in kind. It will be seen, then, that it is 
doubtful that it would be good policy to pay off the 
national debt, even if it could be done. Mr. Brown, 
however, is not content with dealing with the national 
debt. He would see all the railway companies paid 
off. This means, in a word, the nationalisation of the 
railways. To this the objection may be urged that 
railway shares being very largely owned by the people 
of Great Britain, their purchase by the State would not 
represent any economic national gain whatever. The 
country would be neither richer nor poorer for the transac- 
tion. Whether it would or would not be a prudent opera- 
tion to levy taxes now in order to buy up all the railway 
shares held abroad is perhaps an open question, because 
the interest paid is much greater than that paid on 
Consols. But we venture to say that no Chancellor of 
the Exchequer would be rash enough to advocate such 
taxation. 

If we read a little between the lines of Mr. Brown’s 
address we begin to find what is not apparent on the 
surface of hisarguments. What Mr. Brown unconsciously 
advocates is a redistribution of capital. If there was no 
interest to be paid on the national debt, and no profits to 
be earned by railways, the working men of England 





would be better off. This is quite a legitimate contention 
from one point of view; but it is an excrescence in.the 
present case. That is to say, itis a matter which has 
only a remote connection with the exhaustion of our coal 
supply. It might be shown that a redistribution of 
wealth would prove beneficial to a section of the inhabi- 
tants of this country, but we take it that Mr. Brown 
intended his hearers to regard the issues with which he 
dealt on a far broader basis. His contention is that we 
must not impoverish our heirs, which means that we 
must leave Great Britain as rich as we got it. No redis- 
tribution of capital would achieve this object, and so far 
Mr. Brown breaks down. 

Again, let us suppose that the whole operation was 
economically right, and consider how it is to be carried 
out. Mr. Brown says:—‘ Assuming that the present 
value of railways, docks, canals, gas, and waterworks is 
£1,350,000,000 in round numbers, and on the assumption 
that the National Debt and public loans are paid off in 
fifty years from the present time, the entire freeing of 
the means of communication, &c., may probably be 
safely deferred to seventy-five years. Now, to purchase 
the reversion of £1,350,000,000 in seventy-five years 
with money at 8 per cent. would cost under five millions 
per annum, which would be the maximum cost, there- 
fore, to the nation under any circumstances to secure the 
reversion of all these properties, and free the means of 
communication and gas and water.” This would 
certainly be a most economical transaction. Mr. 
Brown’s words imply that for the total sum of 5 x 75 
= £375,000,000, expended in seventy-five years, property 
to the value of £1,350,000,000 could be acquired. We 
are not ashamed to confess that we totally fail to under- 
stand what Mr. Brown means. How is the five millions 
to be invested as a sinking fund? On this point, and 
indeed on all details, Mr. Brown is silent. 

Mr. Brown, and not a few of our daily contemporaries, 
seem to have missed the essence of the problem. The 
freeing of the railways and the reduction of taxation 
would be powerless to avert the evil day. ‘The manufac- 
turing supremacy of this country depends on _ other 
things than money. When the coal is exhausted it will 
be no longer possible to make iron, for example, no 
matter how wealthy the country may be. If everyone 
who is now in the receipt of an income would save a 
portion of that income, for the benefit of his posterity, 
the only attainable end would be secured. Mr. Brown's 
proposition, divested of extraneous matter, simply means 
the establishment of what we may term a national thrift 
tax. The sum levied is to amount to, say, £5,000,000 
per annum, which is to be invested in the pur- 
chase of railways and waterways, and in paying off 
the national debt. The scheme need not be ham- 
pered by considerations with regard to our coal- 
fields. That national thrift is a very good thing we 
should be the last to deny. But the exhaustion of our 
coalfields will of course take place whether the national 
debt is paid off or not; and no financial scheme will avert 
it. Posterity would certainly ask itself if Great Britain 
was worth living in when trade and manufactures had 
departed, and the railways which Mr. Brown would 
convey as a free gift to our children’s children would 
prove a comparatively worthless possession, while the 
circumstance that there was no national debt would for 
obvious reasons confer small satisfaction. 

We have found it impossible to do more than glance at 
the more prominent features of the paper, which, indeed, 
bristles with contentious matter. Unfortunately neither 
papers nor discussions can avert the ultimate termina- 
tion of our coal supplies. The suggestion that the best 
method of delaying the advent of the evil day lies in . 
using coal with economy is obvious. It does not however, 
seem to have occurred to anyone that the devising of 
methods of using coal economically is the surest method of 
promoting its consumption. One illustration is all that we 
can spare space for—it isas good asa dozen. If the triple 
expansion engine had not reduced the consumption of 
coal per horse-power per hour from 6 lb. to less than 2 Ib. 
we should not now have a dozen steamers crossing the 
Atlantic and burning each about 300 tons of coal per day. 


THE FRENCH FLEET. 


AFTER an interval of twenty-six years, the visit of 
another French fleet to our shores affords us the oppor- 
tunity of drawing a useful comparison between the rates 
of progress which have been made in the improvement of 
our own Navy during that period and in that of our 
friendly neighbour. Without desiring for a moment to 
depreciate the efforts which have been made by France in 
the development of naval architecture, and never losing 
sight of the important fact that we are indebted to that 
country for our earliest and best designs in battleships, it 
is impossible to avoid the conviction that the march of 
progress has been immeasurably in favour of our own side. 
The fleets which assembled at Spithead in 1865 were the 
finest that the nations of the world cculd at that time 
produce; but although in point of numbers the British 
fleet was rather superior to that of France, the com- 
ponent elements of the French line embraced certain 
vessels which had thicker armour and more modern guns 
than could be found in the Navy of Great Britain. 

In the two squadrons that were last week reviewed 
by her Majesty the Queen in the waters of the Solent 
we find that the tables are turned. It is true that 
the fleet under the command of Admiral Gervais 
does not consist entirely of picked vessels, selected to 
represent the very latest ideas which have emanated 
from the naval architects of France. Had that been the 
case, our neighbours would have probably waited until 
they could produce before us the Dupuy de Léme, with 
its complete panoply of 4in. steel, capable of breaking 
upon its surface the much-dreaded ‘ high-explosive ” 
shell, but not calculated to arrest the penetration of 
ordinary projectiles. Nevertheless, the French fleet at 
Spithead 1s a fair illustration of the naval force which its 
country can produce at this identical moment, and 
nothing further can be said as to our own ships in these 
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waters. Hence there is no injustice in comparing, 
sertatim, the various features of the typical vessels in 
them, which we now propose to do. 

Dismissing the Marengo, and the older ships of the 
British line, as not required for the elucidation of 
the points before us, we take the Marceau, illus- 
trated in our last impression, as typical of the exist- 
ing class of French battleships, she having only been 
completed last year, though launched in 1884. She has 
a displacement of 10,581 tons, with 7000 indicated horse- 
power, giving a sea speed of 14 knots. A complete belt 
of armour, about 7ft. wide and 18in. to 16in. thick, 
extends at the water-line from stem to stern. The heavy 
armament is disposed in four armoured barbettes, sur- 
mounted with steel domes 2in. thick, the barbettes 
resting upon armoured ammunition “trunks.” There is | 
also a protective steel deck 3in. thick. The armament | 
consists of four 34cm. 52-ton breech-loading guns, and | 
seventeen 14 cm. guns in the auxiliary battery, this latter | 
position being, however, entirely unprotected; also a | 
proportion of quick-firing and machine guns. The | 
Marceau has a high freeboard, and in this respect is a) 
distinct improvement upon the Admiral class. So far up | 
as the armour shelf she is built of iron; from thence | 
upwards of steel, to secure lightness. Let us now turn to | 
a consideration of the British battleship Nile, lying nearly | 
opposite to the Marceau. Here we find a tonnage of | 
11,940, with indicated horse-power of 12,000, giving an | 
easy sea speed of 15 knots, or even more. But how | 
vastly different also are the protective elements of our | 
own ship. In the Nile we have an invulnerable citadel | 
230ft. long and 16ft. 6in. high, composed of compound 
armour 20in. and 18in. thick, whilst the auxiliary battery 
above is entirely hedged around with 4in. and 5in. armour 
plates and movable shields, the 4°7in. quick-firers being | 
contained within this protected position, and the heavy | 
67-ton 13}in. guns within turrets having 18in. plates and 
about 5ft. of backing. In point of fact, whilst it would 
be next to impossible to hull the British ironclad in an 
place of importance, the Marceau could be riddled 
through and through at any spot above the armour belt 
and outside the barbette. 

Let us pass on to the Requin and Furieux, the latter of 
which is classed as a coastguard ironclad in the French 
Navy List. The Requin is an extremely powerful battle- | 
ship, having, with her sister vessels, the heaviest weapons 
in the navies of France, her armament consisting of two 
16-6in. 75-ton guns and a proportion of smaller guns. 
She has also a complete belt of armour 19}in. thick, and 
is heavily armoured over the barbettes. But she has the 
same terrible defects as the Admirals—entire exposure of 
the heavy guns and low freeboard, whilst the vessels 
of this class have proved most unseaworthy, even 
in the placid waters of the Mediterranean. The 
Furieux, illustrated in our last impression, has a 
curious projecting bow, which 1s stiffened by a con- 
siderable widening of the armour belt in wake of it on 
both sides. But her speed is low, only about 13} knots 
under forced draught, so that she would be severely 
handicapped in ramming if pitted against the Howe or 
Camperdown with their 16 knots speed under forced 
draught. All things considered, neither of these two 
ships compares favourably with our Admirals, either in 
speed or seaworthiness, two most important factors. 

The Surcouf is a fast cruiser, and her great length 
should insure great speed, even in a heavy sea. She has 
a displacement of 1850 tons, with 6000 indicated horse- 
power, and speed, under forced draught, of 193 knots. It 
is said that she has behaved excellently well at sea, 
which is more than can be advanced for the Barham in 
our own Navy, a vessel corresponding to her in tonnage 
and steam-power. Perhaps the extra length which she 
possesses—about 30ft.—and the 4}ft. less beam conduce 
to improved behaviour at sea. The armament of the 
Surcouf is, however, very inferior to that of our Barham 
and Bellona, no heavy quick firers having been introduced 
into it. In this respect the ships of France generally 
are in the background. The Surcouf is only partially 
protected by a steel deck, liin. thick, this being a fatal 
error in her construction. The only recent fast cruiser 
of large size which England had on view at Spithead was 
the Pallas. As, however, this vessel has a displacement 
of 2575 tons, with indicated horse-power 7500 horses, 
she is rather too big a child to put in the same class with 
the Surcouf. Their speed is practically identical; but 
the coal endurance of the Pallas is 4800 knots, against 
only 2400 in the French boat. 

The Lance is one of eight torpedo gunboats, which are 
rather out of date as regards speed, their 18 knots per 
hour being insufficient to overhaul any of the latest classes 
of torpedo boat. The tonnage is only 320, with steam- 
power of 1800 horses; these figures of course being low 
when compared with the 735 tons and 4500-horse power 
of our Speedwell and Gossamer, with which a speed of 
21 knots has been obtained. The two French torpedo 
boats do not present features of any particular interest, 
as they are smaller and slower than the recent patterns 
introduced into our own service. 

The arrival of the French squadron &t Spithead created 
an excitement in the garrison and neighbourhood of Ports- 
mouth only rivalled by that which obtained on the advent 
of the German Emperor in August, 1889. Although a 
strong south-westerly gale was blowing, hundreds of yachts 
and small steamers gathered in groups under the shelter of 
St. Helen's Point, and so soon as the long line of great 
grey monsters was seen looming in the distance beyond 
the Nab, first the gigantic fighting tops and masts, and 
then the towering hulls of the Frenchmen becoming 
visible, a rush took place from the island shelter, and 
very shortly the whole anchorage at Spithead was 
covered with a cloud of small vessels, which escorted the 
French ships as they slowly steamed between the 
Horse Sound and No Man’s Forts, and up past the British 
line of battleships to their anchorage at Osborne. Directly 
the forts were reached, the Marengo, which led the 
columns, fired a salute of twenty-one guns; and, after an 








interval, a second salute of fifteen guns, these salutes being 


severally replied to from the saluting battery at Ports- 
mouth and the flagship in harbour. The great line of 
British battleships was absolutely silent, and their only 
sign of life was when the Marengo came abreast of the 
Nile. Then in an instant the rigging of both the fleets 
was manned. Bunt the thundering of the vast line of 
ships which formed so striking a portion of the pageant 
in 1889 was absent on Wednesday. It was reserved for 
the afternoon’s programme, when her Majesty went 
round the combined fleets. 

The appearance of the French squadron was a great 
contrast to that of our own line. The Marengo, leading, 
laoked clumsy and short, but has excellent accommoda- 
tion on board, which is a valuable feature in a flagship. 
The Requin followed with her two monster 75-tonners 
perched high in the air, giving an erroneous impression 
of high freeboard, and the great beehive shields over their 
breeches enhancing their dimensions. Four immense 
smoke-stacks crowned her deck. ‘Then came the Marceau, 
looking—like the Requin—very high out of the water, 
with a considerable mass of superstructure and boats 
further accentuating the apparent height. The Furieux 
presented the oddest appearance, having a huge project- 
ing ram with all the bows above cut away and sloping 
backwards to two great conspicuous guns, and one stumpy 
little fighting mast. Having practically no freeboard, she 
must be a terrible vessel in a head sea. The Surcouf and 
Lance were in another column withthetwogunboats. The 
cruiser had a striking appearance, her great length and 
small beam calling attention to her at once. In common 
with all the other French ships, she shaped both at bow 
and stern outwards towards the water line to a most 
singular extent. This feature, and the lofty appearance 
of all except the Furieux, and the exaggerated fighting 
tops, were the most prominent characteristics of the 
foreign vessels when compared with our own. The 
entire fleet was painted a sort of dirty French grey, 
which looked very sombre when compared with the 
smart colouring of the British line. Upon several of 
their vessels the same cumbered appearance of the decks 
was to be seen that was so observable in the German 
squadron. In some cases the ventilating shafts were as 
conspicuous as the smokestacks. The Nile class and our 
Admirals are singularly free from this important defect. 

The handling of the squadron was excellent, and it 
was apparent that Admiral Gervais could not be otherwise 
than a most accomplished seaman. After their long 
voyage his vessels were as trim as though fresh from the 
harbour of Cherbourg. 


THE LIGHTING POWER AND PRICE OF GAS. 

One of the reasons given by the directors of the South 
Metropolitan Gas Company for the approaching advance 
of threepence per thousand feet in the price of their gas 
is, that owing to some change in the official mode of 
testing, an addition of something like one candle has to 
be made to the illuminating power of the gas beyond 
what was necessary with the measuring instruments that 
were in use when a lighting power of sixteen candles was 
first prescribed. According to this statement, gas in 
London is one candle better than it was some years ago, 
and yet the companies get no credit for it, as the photo- 
meter shows no increase in the lighting power, the im- 
provement being masked by “alterations gradually 
adopted in the apparatus and methods of testing.” For 
any such alterations, if really occurring, we presume the 
Gas Referees appointed by the Board of Trade, and acting 
under the statute, must be held responsible. But the 
question arises whether the allegation is well-founded. 
Certainly the Gas Referees would never knowingly play 
such a trick on the Gas Companies. The truth may be 
that there is a considerable uncertainty about the lighting 
power of gas. The standard is open to doubt, and is very 
generally discredited. It has been distinctly stated that 
the sperm candles with which the gas flame is compared 
are rather less luminous now than formerly, and thereby 
exalt the apparent lighting power of the illuminant. Of 
course, the Gas Companies are not likely to admit this, 
any more than the Gas Referees would be likely to 
acknowledge that they have introduced changes which 
made seventeen-candle gas look like gas of sixteen candles. 
But there is yet another element of disturbance. The 
chairman of the South Metropolitan Company complains 
that the London County Council appoint young and inex- 
perienced men as gas testers, who learn to become 
efficient at the company’s expense. It is said that at 
one of the stations the company had found it impossible 
to get the gas reported as of sixteen-candle power, 
although they had actually raised the quality to a point 
as high as eighteen candles, and had incurred an extra 
cost of twopence per thousand feet. Into this part cf 
the question it is difficult to enter, except so far as to 
suggest that all gas examiners may not err in the same 
direction, and where one gives too little another may give 
too much. But while observers may err, the instrument 
ought to be perfect. The Board of Trade have quite 
lately conceived the idea that photometers used in con- 
nection with the sale of gas come under the Weights and 
Measures Acts of 1878 and 1889. These photometers, it 
is considered, are ‘‘ measuring instruments used in trade,” 
and as such ought to be duly verified and stamped. The 
department does not feel quite sure of its power in this 
particular, but has sent out a memorandum calling atten- 
tion to the subject. 

The form of the photometer is undoubtedly a matter of 
some moment, but a more serious question is that which 
relates to the actual standard of light. If we havea vary- 
ing standard, it is of little value to have a certified photo- 
meter. A pair of scales may be admirably constructed, 
but if the weights are wrong the result will still be 
unsatisfactory. The photometer represents the pair of 
scales, and the sperm candles represent the weights. The 
question of the sperm candle has been gone into over and 
over again during the last ten years, and it seems as if the 
Board of Trade would never let the candle go. Fortwo years 

ast the County Council have been hammering at the Board 
in order to obtain the substitution of a more satisfactory 





standard, with the result, at last, that the Board have 
undertaken to appoint a committee to consider what the 
standard of light should be, at the same time asking if 
the Council would be prepared to bear the expense of 
such a committee. The Souneil do not see that they 
ought to bear the cost, and are not quite sure that they 
could legally do so, Their resolution is to introduce a 
Bill of their own in the next session of Parliament, for 
substituting a more exact standard of light in place of 
that prescribed by the principal Gas Companies’ Acts, 
At present we are very doubtful whether any good will 
come of the effort. It isa matter which the Government 
ought to take up, especially as it is so thoroughly well 
prepared to hand. In 1881 a photometric committee, 
appointed by the Board of Trade, reported adversely to 
the existing standard, and suggested one which was trust- 
worthy. Subsequent investigations and experiments have 
confirmed the conclusions thus early arrived at, and it 
seems out of all reason that a universally discredited 
standard should continue to be legalised and enforced. 
The question is not a small one. It is calculated that the 
cost of adding one candle to the lighting power of the 
London gas is equal to three half-pence per 1000ft., or 
£165,000 per annum for the entire Metropolis. A mere 
half-candle more or less thus means a good deal, and 
it is a deficiency of half a candle which exposes the 
London Gas Companies to penalty. Half the coming rise 
in South Metropolitan gas is attributed to the advance of 
a candle in the measurement. The other half is due to 
dear coal and the higher rate of wages. The Gas Light 
and Coke Company refers to the coal question by saying, 
that cannel has reached such a price as to render it 
almost unavailable for manufacturing purposes, and 
the directors have adopted the use of oil in their retorts 
for the purpose of enriching the gas. 

The sliding scale, wherever it exists, as it does in 
London, renders it necessary in the interests of con- 
sumers that the gas companies should be fairly dealt with. 
These are hard times for the companies. In making up 
the dividend for the last half-year the Gas Light and 
Coke Company drew upon its reserve fund to the 
extent of £160,000, and the South Metropolitan Com- 

y for a like purpose withdrew nearly £60,000. In the 
fast two years the South Metropolitan Company has 
taken more than a quarter of a million from its reserves, 
and while the effect has been to maintain the dividends, 
or nearly so, the consumer has been benefited by a reduc- 
tion pro rata in the price of gas. The reserve funds 
used in this way have an equalising effect both in regard 
to price and dividend. But we see gas after all getting 
dearer, though it may be hoped that the strain on 
the companies is about to abate. Concerning the gas 
itself, it is much to be wished that something may soon 
be done to end the uncertainty as to the degree of light- 
ing power. There ought to be no doubt whether or not 
the companies are complying with the law, and the con- 
sumer should be duly guaranteed that he has for his 
money, not merely so much gas, but a proper amount of 
light. 

. e+ : 
THE VYRNWY TUNNEL UNDER THE MERSEY, 

WE have several times referred to the difficulties that have 
arisen in consequence of a decision of the Board of Trade 
compelling the Corporation of Liverpool to construct the 
Vyrnwy Aquduct at a depth of not less than 17ft. below 
Ordnance Datum to the upper side of any protecting material. 
This condition made it virtually impossible to lay the 
aqueduct tubes from the surface, and rendered tunnelling 
imperative. Mr. Deacon has thus been forced into difficulties 
of a very serious nature which would not have arisen if the 
original plans had been allowed to be carried out in this as in 
other respects. The whole of this great work, with the excep- 
tion of the Mersey crossing, has been eompleted with great 
success. Borings having been made at the Mersey, the rock 
on the Lancashire side was found to be not less than 135ft. 
from the surface, and it was expected that sound rock would 
be much deeper. The head of pressure at this point being 
derived from the Norton tower, exceeds 315ft. above the 
surface, so that there would not improbably be a head of 
480ft. or 500ft. upon any pipes laid through a tunnel in the 
sandstone. For this reason, and we believe also on account 
of the great depth of the necessary shafts through water- 
bearing strata, it was determined to drive a tunnel through 
the boulder clay formation overlying the rock, which though 
not watertight was much less pervious than the more super- 
ficial deposits. The contract was let to Messrs. Monk and 
Newell, who completed the Cheshire shaft, about 57ft. of 
tunnel from the Cheshire end, and nearly finished the Lanca- 
shire shaft, besides providing the cast iron linings for the 
whole length of tunnel and shafts. At this stage they declined 
to proceed with the work under their original contract, and 
as terms could not be arranged, the whole question was 
referred to Sir John Coode as arbitrator with Mr. Meadows 
White, Q.C., as legal assessor. The contractors claimed 
£28,474 5s. for their work, while the Corporation had a 
counter claim of £13,036 for delay in completion, and as 
damages for non-completion of the contract. The award of 
the arbitrator has been published, and requires the payment 
of £14,423 10s. by the Corporation to the contractors. In the 
meantime the work has been re-let to Messrs. John Cochrane 
and Sons, of Westminster, who, we trust, will meet with 
better fortune. Of the 800ft. to be tunnelled, a distance of 
more than 150ft. has been driven, but at a higher level than 
under the original contract. ‘lhe present tunnel is in entirely 
pervious strata, and, being merely the original contract with 
an alteration of position desired by the contractors, and per- 
mitted by the Corporation, the permanent works remain of 
the same character as originally intended. In our issue of 
June 5th, 1891, we described the successful laying of the 
ag, gg steel pipes in the bed of the river Mersey, designed 
by Mr. Deacon to supply sufficient water to remove the 
recent deficiency consequent upon the non-completion of the 
permanent works. In this manner three and a-half to four 
million gallons a day is being added, and the constant 
system of supply is thereby maintained. 


THE CARRIAGE OF TIMBER BY NARROW GAUGE RAILWAYS. 


THERE has of late been a recrudescence of what we may 
almost term the mania for railways of exceedingly narrow 
gauge, and many of these have been constructed in localities 
for the useful development of the productions of which they 
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have been eventually found to be unsuitable. Now, all other 
conditions being equal, the mere fact of a gauge being a foot 
or two narrower makes but a trifling difference in the 
first cost of a railway when little or nothing has to be 
paid for land. On many such lines constructed in our 
Colonies it has been demonstrated over and over again that 
£1000 per mile only can be saved by such a reduction in the 
width Seemann the rails. In the earlier days of railway con- 
struction within our Colonies timber was everywhere so 
abundant that the question of its carriage by railway was 
scarcely, if ever, taken into account. Year by year, however, 
has seen the exhaustion of the forests adjacent to the sea- 
board near to the chief ports of our Colonies, and supplies of 
timber have had in many instances known to us to be 
obtained from Europe, while the Colonial railways absolutely 
passed through entirely untouched forests yielding far 
superior woods. This has been due entirely to the narrow 
gauge of the rails altogether prohibiting the conveyance of 
timber of any length or size. In connection with very 
narrow gauge lines, the facility their narrowness affords for 
the adoption of sharp curves has been largely availed of, 
and it has been found impossible, we are told, to convey 
around such curves timbers of considerable length, the 
weight of which has to be distributed over perhaps 
three or four trucks. As the consequence, a very con- 
siderable source of income is denied to the railway, and a 
great amount of inconvenience and expense is entailed on 
the population of the countries concerned. Of course we 
admit that such railways are not without their uses within 
certain corresponding limits as to weight of traffic and speed 
desired; but that this: particular disability we are now dis- 
cussing is one that is severely felt, is just now evidenced to 
us by the remarks passed in a discussion of the gauge to be 
adopted for a proposed colonial railway to run through some 
two hundred miles of forest country. At either terminus of 
this line the people are starving for timber, for which the 
connecting railway proposed would afiord full relief were it 
built of a gauge competent to carry it. It is argued as cer- 
tain that, if from a motive of present economy, a very light 
narrow gauge railway be built, but a very few years must 
show the inadequacy of it for the development of the valu- 
able forests through which the line is intended to pass. We 
should be glad to hear from correspondents who could give 
us the results of their experience with the carriage of heavy 
timber on a comparatively narrow gauge. The record of 
such information might establish data which would be 
exceedingly valuable. We would ask if cases could be cited 
in which it has been found to be practicable to convey timber 
of large scantling, and in lengths from 20ft. upwards, on a 
gauge of 3ft. and round curves as low as three chains radius ? 
An answer to this question might solve many present doubts 
and help to stay further disputings. 


COAL RAISED FROM DEEP MINES. 


THE question of the depth at which coal may be worked is 
of increasing importance to the country, and it has received 
a practical answer in one of the recent reports of the inspec- 
tors of mines. The report of Mr. Robson, the inspector for 
the important South Wales district, contains a table showing 
the output of coal from different depths in that district in 
the past year. No fewer than 163 mines in that great aistrict 
produce coal from a depth of not less than 100ft. out of a 
total of 357 mines in the district. But though this was much 
more than a third of the total number of mines, yet the 
output was only about an eighth of the total yield of the 
district. It is not until we come to a depth exceeding 600ft. 
that we arrive at the mines of large output in South Wales. 
Fifteen mines above that depth and less than 700ft. each 
yield on the average 110,000 tons each; then of a still greater 
class, five mines of between 1100ft. and 1200ft. in depth, yield 
each over 200,000 tons. Twelve each of 100ft. deeper class 
yield 214,000 tons each, and four of the deepest mines are 
amongst the most productive. These mines vary from 
between 1600ft. and 1700ft. to between 2100ft. and 2200ft. 
each, and the four are grouped together in the return, the 
total output being 1,274,581 tons, or an average of over 
318,000 tons each. This report of the inspector is one that 
is most valuable, and whilst it is so given that the output of 
an individual colliery cannot be learned by the reader, 
it yet enables an idea to be formed of the depths 
at which coal is being wrought in the great district 
to which it refers. Roughly speaking, it would appear 
that less than one-half of the coal that is raised in South 
Wales is from a depth of over 1000ft.; whilst about a twelfth- 
part of the total is raised from a depth of over 1500ft. It is 
quite evident, then, that there is now a very deep working of 
coal—deep to what used to be the case—in South Wales. 
But there is still nearly a third of the total output raised 
from mines with a depth of 500ft. or less; and the mines 
between that and 1000ft. are about as productive, so that the 
yield is from mines of very varying depth. It would be well 
if we could have similar tables in future years from the other 
coal-producing districts of the United Kingdom, for valuable 
data might be drawn from a comparison. It would be unwise 
to draw deductions from the isolated facts as to one district; 
but if we had the returns for the whole of the country, con- 
clusions might be more safely drawn as to the relative safety 
of mines worked at different depths. This is a subject that 
has been discussed at different times, and the extent of the 
yield at varying depths would certainly be one of the factors 
that need to be taken into account before any trustworthy 
conclusion can be come to on that most important matter. 


THE PANAMA CANAL, 


THE failure of the Panama Canal is not likely to sink into 
oblivion so long as the shareholders are unable to get back 
some of the fifty-six millions sterling which they seem to 
have irretrievably lost in this disastrous undertaking. For 
some time past they have been buoyed up by hopes and 
promises that upon the face of them seemed to be too 
specious to be realised. The liquidator of the company made 
inquiries into the possibility of completing the canal; he sent 
out to Panama M. Bonaparte Wyse, whose report fell flat upon 
an expectant but then incredulous public, and it is ominous 
that since that time absolutely nothing has officially been 
done. It is true that M. Monchicourt received an offer from 
a private capitalist to form a new campany for carrying out 
the concern, but the scheme fell to the ground when the great 
financial crisis took place a few months ago, and no attempt 
has since that time been made to revive it. What is now to 
be done? The question is being repeatedly asked of the 
Senate and the Chamber, the members of which are inun- 
dated every day with appeals from despairing shareholders. 
If it is found impossible to complete the canal, at all events 
let the matter be wound up without further delay. The 
resources of the liquidator are not illimitable. It was 





estimated some time ago that the winding up of the concern 
would allow of a distribution among the shareholders of from 
four to four and a-half millions sterling. This estimate must 
by now be considerably reduced, and if any further delay 
takes place it is evident that there will be absolutely nothing 
to divide. In order to bring the question to an issue, the 
shareholders have formed themselves into associations; but 
they can do nothing but hammer away in desperation at the 
powers that be. These powers seem utterly incapable of 
taking any action whatever, In the meantime there are not 
wanting schemes for completing the work so unfortunately 
begun by M. De Lesseps. In the Exposition de Travail, 
now being held in the Palais de 1|’Industrie, there is the 
model of the plan of M. Amédée Sébillot for constructing a 
ship railway, which has before been referred to in THE 
ENGINEER. It is proposed to construct this railway in three 
years, at a cost of ten millions sterling. But it is the money 
that blocks the way; there is now no capital available for 
such an undertaking, and each day sees the chances of the 
successful carrying out of the scheme grow less, for no one 
would pretend that the Panama Canal, in competition with 
the Nicaragua waterway, would recoup the shareholders for 
the vast sums of money that have been recklessly thrown 
away upon costly works. 

THE PUBLIC WORKS DEPARTMENT OF INDIA AND HIGH AND 

LOW STATIONS. 


One of the many grievances of which engineers employed 
by the Government of India and in other tropical colonies 
complain is the want of system which condemns some of 
them to pass the whole term of their service at stations of 
low altitude, while others, more fortunate, reside almost 
entirely in the health-giving climate of the hill country. 
There is scarcely a district in India, or any one of our tropi- 
cal colonies, that does not afford a sufficient variety of climate 
that, if availed of, would go far towards maintaining the health 
of the staff of engineers employed. But to illustrate how 
little this a? vantage is used, we may quote the instance of one 
engineer wk» for nearly twenty years was confined to service 
in the hottest and most unhealthy districts, although, almost 
within a day’s journey by rail, there were those of his brother 
officers who for a corresponding period of service had been 
located at hill stations placed at from 2000ft. to T000ft. above 
the sea. The cost of moving his family for repeated changes 
to the more favoured localities was so great that what he 
received as pay was worth scarcely‘more than half that drawn 
by his more favoured brethren of the service. Surely it could 
not be difficult to fix such a rotation of service as might 
remedy this disability, which, to all acquainted with the 
circumstances of life in the tropics, is most serious. In 
the case of the military such a rotation is always carried 
out, and in that of revenue and judicial officials the right to 
such changes of stations is acknowledged and acted upon. 
But as regards engineers there exists no system whatever; 
and as these are much more exposed to insanitary influ- 
ences than any other branch of Government service, we 
think a great injustice is done to them. 


THE FRANKFORT ELECTRICAL EXHIBITION, 


THE most noteworthy feature of the Frankfort Exhibition 
is no doubt the transmission of electricity from the Lauffen 
Falls, a distance of over 100 miles. At noon on the 25th 
inst., the electric lamps in the Exhibition were lighted for 
the first time by this current. On the 24th inst., the various 
authorities of Wurtemberg, Baden, Hesse, and Prussia, 
through whose territory the cable passes, formally took over 
the undertaking, and subsequently made it over to the 
General Electricity Company of Berlin and to the Oerlikon 
Machine Works of Switzerland, the constructors of the plant 
and electrical appliances. At eight o’clock in the evening 
the electrical current was transmitted from Lauffen along the 
cable, and it was found that the precautionary measures 
adopted along the cable line to insure the safe transmission 
of the electric current were perfect. The representatives of 
the Wurtemberg authorities had assembled at Lauffen itself, 
the generating centre, while the representatives of the Baden 
and Hesse authorities, together with Herr von Miller, repre- 
senting the Exhibition, Herr Ebert, representing the Imperial 
Postal Department, Herr Strecker, the head engineer of the 
Telegraph Department, Herr von Dobrowolski, representing 
the Electricity Company, and Professor Weber, of the Testing 
Committee, met at Eberbach, on the confines of Baden and 
Hesse, where they made some experiments. In due time we 
shall learn what the efficiency is. It was, of course, known 
that a sufficient current could be transmitted over a much 
greater distance; but it remains to be seen whether the 
operation can be made in any way a commercial success. It 
is all a question of cable and the price paid for the turbine 
installation. For exhibition purposes, however, the trans- 
mission of power over a distance of 108 miles is, of course, 
very telling. The potential at Lauffen is 25,000 volts. 








ABSTRACTS OF CONSULAR AND DIPLOMATI 
REPORTS. 


Belgium: Trade and port of Ghent in 1889.—The United 
States Consul at Ghent reports :—Shipping entering Ghent 
increased by 31,285 tons, or 8°6 per cent., over 1888. British 
shipping amounted to 276,760 tons, or 70:05 per cent. of the 
whole. The principal industry is cotton spinning, followed 
by flax and tow spinning, jute spinning, weaving. The 
manufacture of steam engines and machines, comprising 
boilers, engines, locomotives, and machines used in the 
spinning and weaving mills, was dull during the first nine 
months of 1889, but improved later. A creditable display of 
these manufactures at the late Paris Exhibition drew atten- 
tion to this industry, with the result that the manufacturers 
of locomotives here had orders enough to keep them busy, 
but the high price of materials has prevented much profit. 
The language of the business community is French, and all 
circulars should be in that language to be effective. An 
excellent plan for the extension of trade here is to have a 
reliable agent familiar with French stationed in a central 
place, this agent to appoint local agents in the different 
towns. Ghent, though an inland city, is made a seaport by 
the canal to Terneuzen, 184 miles long, 183ft. wide at the 
surface of the water, and deep enough to permit the passage 
at all times of vessels not exceeding 17}ft. draught. The 
entrance is through a series of marine locks admitting 
vessels up to 295ft. long and 38ft. wide. It is probable that 
there will soon be increased facilities for navigating this canal. 
The Chamber of Commerce of this city demands, among other 
things, ‘“‘ construction at Terneuzen of a new marine lock in 
accordance with the constantly increasing tonnage of vessels; 





abolition of Custom formalities at Selzaete on the frontier ; 
reduction or abolition of fire and light dues; increase in 
power of lights along the canal.’”’ The port accommodates 
vessels not over 2500 tons burthen. There are all facilities 
for the entry and discharge of vessels; the docks are large 
enough to allow free movements of the ships, and the quays 
are well supplied with appliances for handling cargoes, which 
can be discharged either into railway trucks on the quay or 
into warehouses. There is a timber dock, and two dry docks 
being constructed, one 426ft. Gin. long by 48ft. 8in. wide; the 
other 229ft. 6in. by 36ft. lin., both of which are to be com- 
pleted this year. The dock dues are reasonable, and this port 
is the only rival to Antwerp in Belgium. Since 1880 tonnage 
entering Ghent has increased by 226,709 tons, or 134 percent., 
and the average size of the vessels from 259 to 452 tons. 
This report, No. 117, pp. 329-39, contains information of 
value to cotton, flax, jute, tow spinners, and weavers. 
Belgium: Coal industry of Liege.—The year 1889 was a 
most prosperous one for the coal mining industry of Belgium. 
The improvement began in 1887, was steadily continued, and 


\the coal industry, unafiected by extraneous influences, re- 


entered upon a period of calm prosperity, wherein prices were 
regulated by the natural proportions of supply and demand, 
without either preponderating unduly over the other. This 
state of equilibrium was well maintained during nearly 
the whole of 1889, and under the influence of an increasing 
demand prices of coal went up at a moderately increasing 
rate, when, almost without warning, during the last months 
of the year, the market became suddenly animated, and 
prices increased in a rémarkable manner. Since then the 
demand has remained firm, and 1890 has been a prosperous 
one for the Belgian coal-mining industry. The gross output 
of coal mines in the province of Liege during 1889 amounted 
to 4,955,620 tons, an increase of 158,452 tons, or 3°3 per cent. 
over that of 1888, but this increase was much under those of 
the two previous years. According to quality, the output 
compared with that of 1888 was— 





| 1888. 1889. Increase. 
Ss Tons. Tons. 
Bituminous coal.. ..| . 2,290,854 2,339,673 48,819 tons, or 2°] p.c. 
Semi-bituminous . 4 1,966,205 2,056,210 90,005 tons, or 4°6 p.c. 
Non-bituminous. . 559,737 


540,109 19,628 tons, or 3°6 p.c. 





The total value of the coal extracted amounted to £1,947,964, 








an increase of £282,270, or 17 per cent. over 1888. The 
average price per ton at the pit’s mouth was for— 

1888. 1889. 
s. & s. d. 
Bituminous coal 7 oO 8 2} 
Semi-bituminous ee a ee 7 Sth 
Non-bituminous i valence) ae) me a 7 OF 
Average .. 6 11} 7 10.2, 


The average price per'ton given above is not the actual average 
selling price, as itincludes the coal consumed in the mines, 
which is often of inferior quality. The cost of transport by 
rail to Belgian ports is: Liege to Antwerp—Bassins—3s. 8,%,d. 
per ton, Liege to Selzaete 4s. 44d. perton. In calculating the 
export price at the above ports a slight addition must be 
made for loading, unloading, and shipment. The total work- 
ing expenses of the coal mines in the Liege district amounted 
to £1,658,706, of which £1,034,566, or 62°35 per cent., was for 
wages, which increased by £104,824, or 11-25 per cent., over 
the previous year. The average cost price per ton was 6s. 84d., 
of which 4s. 2,1,d., or 62°35 per cent., was for extraction. The 
number of workpeople employed was 26,009, of which 20,236 
were underground. The output per head amounted to 191 
tons, as against 198°6 tons, a decrease principally due to a 
falling off of activity in the hewers, who only produced 245 
tons each, 10 tons less than in 1888. This result might have 
been foreseen, and putting aside the slight influence caused 
by the employment of a proportionately larger number of 
workmen on extra work, as it was the outcome of strikes at 
the close of the year, the epidemic of influenza in December, 
and of the well-established fact that the higher the workman’s 
wages are the less he works. This reduction of the work- 
man’s activity decreased his proportionate annual earnings, 
which in 1889 averaged £39 15s. 2d., or £1 16s. 10d.—4-85 per 
cent. over 1888, whereas had he turned out the same quantity 
of work his average earnings for the year would have been 
at least £40 11s. 2d. The total net profits of the coal mines 
in the Liege district, after deducting all extra expenses, 
amounted to £289,258 10s., an excess or £133,758, or 88°55 per 
cent., over the previous year. There were not any cases of 
spontaneous combustion, attributable to the non-bituminous 
nature of the coal, the small quantities stacked, and the 
stacking being done in the open air. The state of the coke 
manufacturing industry was that the number of ovens work- 
ing, which had increased by 51, or3°6 per cent., over 1887, rose 
to 1583, a farther increase of 107, or 6°75 per cent., but the 
extra ovens did not begin working until the second half of the 
year. The consumption of coal was 837,795 tons. the pro- 
duction of coke 599,439 tons, an increase of 28,086 tons, or 
5 per cent. over 1888, the average value per ton 6s. 6}d., the 
number of workmen employed 677. 

Germany : Cultivation of sugar beets.—The United States 
Consul General at Berlin in a report on the trade and indus- 
tries of Germany includes a copy of the instructions on the 
cultivation of beets for the Hadmersleben Sugar factory as 
throwing light on the systematic methods employed in 
Germany for the purpose of increasing the percentage of 
sugar in beets.—U.S. Consular Reports, No. 119, pages, 653-4. 

Germany: Industries of Upper Alsace.—The United States 
consul at Kehl reports:—The general condition of the 
foundry industry, which improved in 1889, became worse in 
1890, without any possibility of saying when the falling off 
would end. The high freight charges on raw material had a 
depressing effect on the foundries. The position of the work- 
men has improved since the strike. They now work eleven 
hours only, and earn 3s. 63d. a day. The twenty-four 
foundries of Upper Alsace produced in 1888 wares, tubes, and 
other castings to the amount of 124,718 tons, from 
134,537 tons of scrap iron. The production increased over 
1887 by 5359 tons, or 4:5 per cent. During the year there 
were also made from 310,000 tons of unwrought and other 
iron, 251,247 tons of welded iron, parts of machinery, &c., 
wrought iron, &c., 15,279 tons, or 6°5 per cent. more than in 
the previous year, while the value fell from £9 to £8 9s. O}d. 
per ton. The trade in machinery has been satisfactory. 
Prices advanced over those of 1889, and the workshops were 
provided with work, but the sales were light. Complaints 
were made against the unfavourable protective duty, the 
import duty on the raw material and half manufactured 
articles costing more than the whole machine when finished, 
On this account many orders are given to English firms, 








coreerercer 


———— 


176 


THE ENGINEER. 





Ava. 28, 1891. 
























° 
SECOND 


| 
boieR STOKE) BOMER 


how] 

















THE TWIN-SCREW STEAMER TYNWALD. 


THE Isle of Man Steampacket Company has recently added 
a fast and handsome steamer to its already excellent fleet 
of vessels running between Liverpool and the Isle of Man, 
and between Glasgow and that island. This vessel, the 
Tynwald, underwent her official trials in the Firth of Clyde 
on Wednesday, the 24th June, having on board a strong 
representation of the directors of the company ; the officials 
of the Fairfield Company who built and engined her; 
surveyors to Lloyd’s Register, with which society she is 
classed ; a number of shipowners and many representatives 
of the Liverpool and Glasgovy Press. 

The Tynwald is a twin-screw steel shelter-deck steamer, 
265ft. long, 344ft. broad and 144 and 22ft. deep to the main 
and shelter decks respectively, her gross measurement being 
about 1000 tons. As our illustration shows, she is a vessel of 


handsome form, and is built upon very fine lines for the | 
| revolutions were set for an 18 knot speed, and, to the 


development of high speed with a minimum of resistance. 
Her scantlings and structural arrangements are in accord- 
ance with the requirements of Lioyd’s A1 class—for Irish 
Channel service, and, as is usual with the productions of the 
Fairfield Company, she shows the highest finish throughout. 

The Tynwald is the third vessel of the same name which 
the Isle of Man Steam Packet Company has owned. The 
first Tynwald was built by Mr. Robert Napier, at Govan, in 


1846, and was a most popular and successful vessel. The | 


second Tynwald was built by Caird and Co., at Greenock, in 
1866, and she too was a great success. The third Tynwald, 


by her performance on the official trial trips, seems likely | 
to maintain well the prestige attached to her name, and even | 
to add to the reputation already earned by a fleet which | 


includes such vessels as the Queen Victoria, Prince of Wales, 
Mona’s Queen, and King Orry. 

The speed guaranteed by the Fairfield Company was 
18 knots per hour, but the mean of runs made upon the 
Skelmorlie measured mile at the recent trials showed a speed 
of 19°38 knots, and upon one of the runs against a strong 
head wind the mile was made at the rate of 193 knots. Such 
a result shows that the Fairfield Company had provided a 
very full margin of power beyond the contract requirements, 
more especially as the fuel used was common Scotch coal. 
After the engines have been working a few months there can 
be little doubt that 19 knots will be easily attained without 
undue driving, 
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The Tynwald has two sets of inverted triple-expansion 
engines, with cylinders 22in., 36in. and 57in. in diameter, 
and a 36in. stroke. Steam is supplied at 160]b. pressure 
from two double-ended boilers, arranged tandem in the 
vessel, thus giving three stokeholds. The boilers are 16ft. | 
3in. in diameter, 18ft. long, and each has eight furnaces— | 
four at either end. In addition to the natural supply of air 
to the furnaces by means of numerous ventilating cowls, 
there is a fan engine fitted in each stokehole, the air from 
which is’ delivered at about the level of the furnace doors. 
The power indicated by the engines when running at the 
highest speed was 5200 indicated horses, the number of 
revolutions being 156 per minute. The trials were made 
at the full working displacement of the vessel, the mean 
draught of water being 103ft. After running the mile 
twice each way, the head of the Tynwald was shaped for sea, 
with a view to overtaking the s.s. Fenella, belonging to the 
same company, which had an hour’s start of her. The | 


apparent chagrin of the Fenella’s captain, that vessel was 
overtaken at about Pladda Island. No more eloquent | 
demonstration of the new steamer’s capabilities could be 
afforded to the Isle of Man passengers in the Fenella than 
this little performance. } 

A noticeable feature in this vessel’s engine-room is the 
wrought iron steam-pipe which takes the place of the usual | 
copper pipe. This is the second vessel in which the Fairfield | 
Company has used these iron pipes; the St. Tudno, paddle- | 
steamer running between Liverpool and Llandudno, being | 
the other. The pipes are lap-welded, about 1lin. in diameter, | 
and are supplied by Messrs. A. and J. Stewart, of Coatbridge, 
nearGlasgow. Thecentrifugal circulating pumpsare by Messrs. 
W. A. Allen and Co., but the air and feed pumps are worked 
off the main engines. The starting gear is by Messrs. Brown 
Brothers, of Edinburgh, being worked either by hydraulic or 
steam power. 

The accommodation and fittings of the Tynwald are of a 
very superior character. In order to suit her for the run from 
the Clyde to Douglas the saloons are provided with sleeping 
berths, or, in other words, the ordinary sofa seats are made 
so that they may readily be converted into sleeping berths. 
Separate apartments on each deck are provided for ladies. 
In all, there is sleeping accommodation for 180 first-class 
passengers under the shelter and main decks, in addition to 
the lower class accommodation at the other end of the vessel. 
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LOWER DECK 


The main saloon ison the main deck, and is a very handsome 
apartment. Its side panels, between the lights, are of satin- 
wood, decorated with hand-painted studies of fruit and foliage. 
The ceiling is white and gold, all fittings are of dark stained 
polished mahogany, and the cushions, sofas, &c., are of crimson 
Utrecht velvet. The dining saloon is beneath the main saloon, 
from which it receives light by a well, in addition to the 
lighting from the side ports. In the ladies’ cabins there are 
sleeping berths for fifty-four passengers. These apartments 
are most richly and artistically decorated and furnished. 
The side panellings are of figured satinwood and white 
Lincrusta Walton, picked out in gold. The cushions, &c., 
are of amber-coloured Utrecht velvet, and the hangings and 
curtains are of the same colour. The lavatories, both to the 
ladies’ and general apartments, are large and well fitted, and 
the general arrangements throughout the vessel for the con- 
venience and comfort of passengers are all that could be 
desired. In such a vessel as the Tynwald one could be 
content to remain longer than the brief time in which she 
will make her passages to and from the Isle of Man. 


MINING MACHINERY.! 


By Mr. T. Foster Brown, M. Inst. C.E. 


GREAT progress has been made in mechanical science since the 
British Association met in the Principality of Wales eleven years 
ago, and some of the results of that progress are exemplified in our 
locomotives, marine engineering, ped in such works as the Severn 
Tunnel, the Forth and Tay Bridges, and the Manchester Ship 


| Canal, which is now in progress of construction. In mining the 


progress has been slow, and it is a remarkable fact that, with the 
exception of pumping, the machinery in use in connection with 
mining operations in Great Britain has not, in regard to economy, 
advanced so rapidly as has been the case in our manufactures and 
marine. This is probably due, in metalliferous mining, to the uncer- 
tain nature of the mineral deposits not affording any adequate secu- 
rity to adventurers that the increased cost of adopting improved 
appliances will be reimbursed ; whilst in coal mining, the cheap- 
ness of fuel, the large proportion which manual labour bears to 
the total cost of producing coal, and the ity for producing 
large outputs with the simplest’ appliances, explain, in some mea- 
sure, the reluctance with which high-pressure steam compound 
engines, and other modes embracing the most modern and approved 
types of economising power, have been adopted. Metallifercus 
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mining, with the exception of the working of iron ore, is not 
in a prosperous condition owing to causes to which it is unnecessary 
to refer ; but in special localities, where the deposits of minerals 
are rich and profitable, progress has been made within a recent 
period by the adoption of more economical and efficient machinery. 
In the raising of coal from our mines and placing it on board ship 
in our docks there is a vast amount of machinery employed, much 
of which is now of an obsolete type. Where, however, new 
winnings have been made, or where in old mines it has been found 
necessary to replace the old machinery by new, the question of 
efficiency and, at the same time, economy in machinery, has of late 
years received serious attention. The consideration of the question 
of economy in the employment of steam in coal-mining operations 
has resulted in boilers of the most modern construction being 
erected, working to pressures varying from 80]b. to 150]b. per 
square inch, as compared with pressures varying from 40 1b. to 50]b. 
per square inch in the old boilers, whilst the various engines are 
now being constructed on the most modern and improved principle. 
Compressed air has for many years been used pm mi oa in our 
coal mines as a motive power. Electricity also has made rapid 
strides in the same direction; and I have no doubt that, in con- 
junction with a better type of machinery for the compression 
and use of air, will eventually become the principal agent 
in underground mechanical operations. Many large electrical 
installations have already been in use for a considerable 
riod. Notably amongst the number I may mention that at 
Messrs, Locke and Co.’s St. John’s Colliery, Normanton, where 
both hauling on the endless rope system and pumping are very 
largely adopted, and it has been —_ that a useful effect equal to 
65 per cent. can be obtained. This high rate of efficiency is un- 
doubtedly very satisfactory. 1am, however, of opinion that there 
is still great room for improvement in electrical plant before it will 
adopted in preference to other machinery now in general use, 
especially in gaseous mines, and these improvements must embrace 
a certain means of rendering sparking absolutely harmless under 
all conditions, for it involves not only the question of the increased 
efficiency of one class of machinery over another, but also the pro- 
tection of human life. There must also be devised a ready 
means of reversing the power, so that the system of haulage known 
as the main and tail-rope system can be applied with equal 
safety and reudiness in any part, as compared with absolute 
safety in the use of compressed air, An electrical hauling plant to 
be worked on this system—which I am sure will be watched with 
big great interest—is now erected at one of the Plymouth collieries 
in thi 
demonstration of what can be done in this direction. This will 
comprise, when fully complete, a generating plant at the top of the 
pit, and two electrically-driven hauling engines underground, con- 
nected by a suitable cable carried down the shaft, and along the 
roadway for some 1200 yards. The generating plant and one 
hauling engine are now erected, and the other heuti 


argely used in coal mining, it being not only absolutely safe in | 
g tmospheres, but tending to reduce any danger which | 
might exist from sudden outbursts of gas by assisting the ventila- 
tion. This may be considered as rather an expensive means of assist- 
ing ventilation ; but it is very seldom that the air is used direct from | 
the mains for this purpose, It is very doubtful, however, if in any 





| conveyed long distances underground in gaseous mines. 


is district, by an eminent firm of electricians, as a trial and | 


ng engine will | 
shortly be ready. Compressed air is another motive power very | 


compressed-air installation used in coal mining there is more than 
30 per cent. of useful effect obtained ; in many instances it is much 


less, as it is impossible in almost every case to heat the air after | 


it has passed into the mine ; and another source of loss is due to 
leakage, caused in a great measure by the occasional upheaval of 
the ground disturbing the pipes. It is thus obvious that com- 
pressed air is more costly than electricity ; but up to the present 


coal is brought to the bottom of the shaft, and thence up the 
shaft by means of the winding engine. This class of engine has of 
late years been very materially improved. Mechanical ventilation, 


| by exhausting the air, has almost entirely superseded the furnace 


time it is the only absolutely safe power which is capable of being | 


A very | 


large compressing plant has quite recently been erected in this | 


district, and another will very shortly be installed. In some of our 


coal fields very hard seams or veins of coal are met with, and | 


various kinds of machinery have been devised to assist the coal 
hewer in severing the coal from the solid strata, and electrical 
appliances have in this class of machinery been more or less success- 
ful. It appears to me, however, that there is a want of sim- 
plicity about the majority of the machines which have come 
under my notice, which will operate against their general adop- 
tion. In the conveyance of coal underground, from the face of 
the workings where it is loaded into the trams by the workmen, to 
the bottom of the shaft, several systems of haulage are adopted, 
either worked direct by steam power, compressed air, or electrical 
motors, the principal of which are known as the endless rope, main- 
and-tail rope, and main rope systems. The two former systems 


are used where the ground is either level or undulating, and where | 


power has to be applied to haul the trams or tubs in both direc- | 


tions, and the latter system is generally used where there is a 
gradient in one direction, sufficient to allow the trams or tubs to 
run by gravitation and haul the rope after them. The cost of the 
conveyance of coal underground is a very considerable item in 


annum, and consequently has caused great attention to be given to 
the subject. It has been found that the endless rope system, 
where it can be conveniently applied, is the cheapest. This 
system, however, necessitates the laying and maintaining of either 
a double line of rails, or frequent passing points or loops, and as 
the nature of the strata does not always admit of the roads being 
made and maintained wide enough for this to be done, the main- 
and-tail system, which requires a single line of rails only, has in 
that event to be adopted. The distance to which some of these 
haulage systems extend is very great—in some cases exceeding 
three miles; and, having regard to the large quantities which 
have to be conveyed by mechanical haulage in single collieries, in 
many instances 1000 to 1500 tons of coal in ten hours, very good 
and powerful machinery is required, and it is not unusual to have 
engines of 600 indicated horse-power placed underground for this 
purpose. In other cases where the coal is brought from several 
districts to the bottom of the shafts, smaller engines are used. For 


ventilation in general use many years ago, and which created 
a current by heat. There are many types of fans. The 
best known are the Schiele, Guibal, and Waddell. Some 
very large fans are now in use, and at the present time 
the large quantity of 500,000 cubic feet of air per minute 
is capable of being passed through one of the mines in this 
district by a Schiele fan, with a water-gauge of din. A 
very exhaustive series of trials is being made by a committee 
appointed by the North of England Institute of Engineers, Some 
of our coal mines are very heavily watered, and this involves 
large and costly pumping machinery, which takes various forms, 
the most generally used of which is, perhaps, the old-fashioned 
but economical Cornish vertical condensing steam engine, which, 
with its heavy rods and pumps, occupies a considerable portion 
of the room in the shaft. In recent years, however, there has 
been a tendency to apply the direct-acting forcing engine, fixed 
at the bottom of the shaft, of which there are various forms; and 
still more recently, pumps, worked by electrical power, are being 
brought into use, and in underground workings far away from the 
shafts this power seems eminently suitable, as the work in pump- 
ing required can be so regulated as to be constant, thereby 
reducing the risk of danger from sparking. Many excellent forms 
of direct-acting pumping engines have been designed, the most 
economical being the compound condensing direct-acting ram 
pump, which takes up little space. Perhaps the worst feature in 


| adopting direct-acting pumps is the fact that steam must be con- 
South Wales, probably amounting to £600,000 or £700,000 per | 


endless rope haulage the speed at which the trams or tubs travel is | 


from two to six miles per hour, as against from ten to twenty miles 
per hour by the main-and-tail system ; thus there is much greater 
wear and tear in the latter than in the former. The type of 
engine usually adopted for this work varies considerably according 
to circumstances and the ideas of the engineer by whom the work 
is planned. What is required is an absolutely safe and simple 


| means of light haulage, made as portable as possible, so that it can 


be readily moved from one position to another, as circumstances 
may require, and arranged so as to replace the horses, Thus the 





veyed down the shaft, which means a certain loss by condensation ; 
a loss which can, however, be very materially reduced by having 
the steam pipes properly protected from exposure by suitable 
coverings. The steam and water pipes for this type of pump take 
up much less pit room than those of the Cornish pump, and this is 
of very great moment where the area of the shafts is limited. At 
the docks, also, the machinery for placing the coal on board ship 
has been greatly improved, so as to prevent breakage, one of the 
most recent improvements being the movable tip, which can be 
adjusted to suit the varying sizes of ships. Summarising the posi- 
tion of mechanical science, as applied to our coal-mining industry in 
this country, it may be observed that there is a general awakening 
to the necessity of adopting, in the newer and deeper mines, more 
economical appliances. It is true that it would be imprac- 
ticable, and probably unwise, to alter much of the existing 
machinery, but, by the adoption of the best-known types of elec- 
trical plant and air compression in our new and deep mines, the 
consumption of coal per horse-power would be reduced, and the 
extra expense, due to natural causes, of producing minerals from 
greater depths would be substantially lessened. The consumption 
of coal at the collieries in Great Britain alone probably exceeds 
10,000,000 tons per annum, and the consumption per horse-power 
is probably not less than 6 |b. of coal, and it is not unreasonable to 
assume that, by the adoption of more efficient machinery than is 
at present in general use, at least one-half of the coal consumed 
could be saved. There is, therefore, in the mines of Great 
Britain alone a wide and lucrative field for the inventive ingenuity 
of mechanical engineers in economising fuel, and especially in the 
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successful application of new methods for dealing with underground 
haulage in the inner workings of our collieries, more especially in 
South Wales, where the number of horses still employed is very 
large. Leaving the subject of mining, I may observe that con- 
siderable progress has within recent years been made in the 
hanical appli intended to replace horses on our public 
tram lines. The steam engine now in use in some of our towns has 
its drawbacks as well as its good qualities, as also has the endless- 
rope haulage, and in the case of the latter system anxiety must be 
felt when the ropes show signs of wear. e electrically driven 
trams appear to work well. 1 have not, however, seen any 
published data bearing on the relative cost per mile of these 
several systems, and this information, when obtained, will be 
of interest. At the present time, I understand, exhaustive 
trials are beiog made with an ammonia gas engine, which, 
it is anticipated, will prove both more economical and efficient 
than horses for tram roads. Much attention in modern times has 
been given to the relative values of the numerous new explosives 
which have been introduced for blasting in mines and for other 
purposes, Sir Frederick Abel is the greatest authority upon this 
subject. As applied to mining, various experiments have from 
time to time been made for the purpose of testing how far it would 
be safe to employ these explosives in the atmosphere of a coal 
mine without the risk of causing an explosion of fire-damp. A 
number of these are mainly composed of compounds of nitro- 
glycerine with aluminous earth. But, whilst the experiments have 
indicated that, with rare exceptions, they are practically flameless, 
it is undoubted that one which would be absolutely so, and which 
could be used with safety in fiery mines, has yet to be produced. 
The adoption in our gaseous mines of a flameless explosive, a self- 
contained electric lamp of moderate weight which will burn with- 
out attention for twelve hours, and the general application of 
water to moisten the dust, are all more or less questions in which 
the mechanical engineer is interested, and, when adopted, will 
probably have the effect of putting an end to the disastrous explo- 
sions accompanied by loss of life which occur at intervals in our 
fiery collieries, and [ trust that the deliberations of this section 
may result in the practical adoption of steps to secure this desirable 
objcct. 
A vete of thanks, on the motion of Mr. James Abernethy, 
F.R.S., seconded by Sir Benjamin Baker, was passed to the 
president. 














THE JUNIOR ENGINEERING SOCIETY. 


EXCURSION TO THE NORTH-EAST OF ENGLAND. 

A VERY pleasant and instructive visit was paid on Thursday, the 
20th inst., to Sunderland, where the great work carried on by the 
River Wear Commissioners to improve the facilities of the port was 
inspected by the members of the Society, who had been conveyed 
thither from Middlesbrough by the North-Eastern Railway Com- 

ny’s steamer Cleveland, the fastest boat connected with the 

ees. The members on their voyage had an opportunity of seeing 
Seaham Harbour, a port constructed in a rather unlikely spot, 
chiefly at the expense of the Marquis of Londonderry, for the 
shipment of bis coal. The party, on landing at Sunderland, were 
received by Mr. Henry H. Wake, the chief engineer to the River 
Wear Commissioners, and his assistant, Mr. T. Foster. The Wear 
Commissioners have, we learn, already spent over £2,000,000 in 
improving the port, and Mr. Wake informs us that they are about 
to expend another half-million, largely in the construction of piers 
for protecting the mouth of the river, and, in fact, making it 
virtually a harbour of refuge, and this will probably render 
unnecessary the formation of a national harbour for refuge 
purposes, such as has long been spoken of for that coast. The 
dock accommodation is very extensive, and what is the more 
remarkable is, that the decks have all been constructed on land 
which has been reclaimed from the sea, and the appliances for 
loading and discharging vessels are of the most modern and 
efficient description. One feature is the way in which hydraulic 
power is utilised. 

The members first inspected the dock gates at the sea lock, south 
outlet, which lock is 480ft. long, 90ft. wide, and has 65ft. gate- 
ways. Mr. Wake demonstrated the principle of the strut gates, 
which are used to support the ordinary gates whenever there is a 
heavy sea running. e explained that as a rule vessels went to 
sea through this lock—they entered the dock system light through 
the north entrance in the river, and, after being loaded, went to 
the south outlet, where there was deep water and better accommo- 
dation for laden vessels. This arrangement facilitates business 
greatly, and in busy times this is a consideration. At 
present the trade at the docks is very busy, because 
coals chiefly are shipped thereat, and just now the coal trade, 
especially on export account, is in a very flourishing condition in 
the North. The hydraulic engine house was inspected, and after- 
wards the hydraulic swing bridge over the lock; this bridge is 
turned on a water centre, and a number of the members went 
underneath to see how the arrangement worked. At No. 3 gate- 
way hydraulic machinery and pumps driven by gas engines were 
shown, and in the dock offices was a large model of the coast from 
below Hendon in the south to beyond Roker in the north, showing 
the dock system, the Roker Pier now in progress, the proposed 
South Pier, &c., inavery graphic manner. There were also models 
of the dredgers employed by the Commissioners, some of which are 
designed not for bringing up mud, soil, &c., but also the rock 
itself, the lips of the dredger buckets being fitted with sharp steel 
teeth. Some few years ago it was necessary to move the light- 
house on the present north pier bodily toa new site, and a model of 
the arrangements adopted to carry out this work was examined with 
much interest by the members. A model of the gooseneck coal drop 
in general use atthe port wasshown. The members then proceeded 
to the River Wear Commissioners’ chain, cable, and anchor testing 
works, which they carry on under license from the Board of Trade, 
there being only about half a-dozen such works in the country. 
Here Mr. Hartness, the manager, explained the work, and an 
anchor of 34 cwt. was then tested, which successfully stood a 
strain of 31} tons. In the chain department a specimen of chain 
1}%in. thick was tested ; it withstood the statutory breaking strain 
of 94} tons, and was broken at a strain of 120 tons. The floor of 
the chain-testing department is of cement, but so excellent 
is it that 20,000 tons of chain are passed over it annually 
without damaging it in the least, and it now has the appearance 
of an iron floor; indeed, several of the visitors mistook it for a 
metal floor. A very ingenious application of the electric light was 
here shown. A staff of workmen are employed in examining the 
chains link by link for flaws, and for this a very good light is 
naturally needed. Formerly circles of gas jets were placed above 
each man, but these did not always supply all the light required, 
and often in dull weather the men had to cease work altogether ; 
in fact, in winter time they seldom were able to work more than 
four to five hours per day, and the work of testing was much 
delayed. When the electric light became applicable to factories 
2000-candle power lights were tried, but even these did not remove 
the difficulty of inadequate lights. There was plenty of light, but 
it was not suitably placed. Mr. Hartness therefore designed a 
method of having an electric lightattached to the front of each man’s 
cap, and he found that 100-candle light in that position solved the 
whole problem. With this aid the examination of the links can 
go on night and day and double the amount of work is got through. 
The hydraulic machinery at these testing works is all constructed 
by Messrs. John Abbot and Co., Park Works, Gateshead. The 
members were shown the work which has already been done in 
connection with the new South Pier, 2870ft. long, to be constructed 
by the Commissioners. It starts from the shore near Robson’s Pier, 


which was commenced in 1767, and abandoned in 1780, when it was 
quickly demolished. The first foundation bag of concrete of 116 
tons at this new South Pier was laid so recently as July 3rd last, 





and a large staff of men is employed in the construction of the 
concrete mixing plant, cement stores, engine house, &c. 

In the afternoon the members were conducted over the Roker 
Pier works, which is to be 2760ft. long, of which ever 2226ft. bave 
now been constructed, the estimated cost of the whole pier being 
£168,000. The pier is constructed with granite-faced blocks down 
to low-water mark, and beyond that with concrete-faced blocks. 
The method of constructing the concrete blocks on shore was 
shown, and the setting at the end of the pier of a block 
of 45 tons weight by the 60-ton ‘hydraulic crane, specially 
designed by Mr. Wake, was seen. It had been intended 


chairman, presiding, and he was supported, among others, by Sir 
Raylton Dixon (Middlesbrough), Me. William Whitwell (South 
Stockton), Mr. Thomas Mudd, and Mr, Matthew Gray (of W. 
Gray and Co., West Hartlepool). After the usual loyal toasts 
had been honoured, the President proposed ‘“‘The Cleveland 
District Industries,” and in doing so remarked upon the courtesy 
of those engaged in those industries with whom they had 
come in contact, and had been allowed free access to a consider- 
able number of the works. They had seen much to impress 
them with a sense of the importance of the district as a great 

cial centre, and he felt convinced that the inspection of 





also that the lowering and depositing of a 116-ton bag 
of concrete for foundation work should be carried out, but circum- 
stances did not permit of it, though the method of filling these 116 
ton bags on steam barges designed for the purpose was exhibited. 
A model of the pier from the foundation to the top with a model 
of the 60-ton hydraulic crane employed were shown in the pier 
works offices. Mr. Wake was here thanked for the opportunity 
he had given the members of seeing the extensive works carried 
out by the Commissioners, and he consented at the unanimous 
request of the members present to become an honorary member of 
the Junior Engineering Society. A trip up the river on the Com- 
missioners’ steamer Sea Horse was then undertaken. The old 
Sunderland Bridge and the new raiiway bridge, which are side by 
side, were particularly observed, the one being a specimen 
of the earliest iron bridge building, and the latter one of 
the most modern, being constructed by Messrs. Hopkins, Gilkes, 
and Company, at Middlesbrough, only a few years ago. The old 
bridge was built last century, and was strengthened by Mr. Robert 
Stephenson some thirty years agu. The numerous shipyards on the 
banks of the river appeared to be well employed, and there were 
no fewer than three launches on the day the Junior Engineers 
visited the port. One thing attracted considerable attention, and 
that was the comparatively large number of big sailing vessels 
that were being built or fitted out at Sunderland. There seems to 
be a movement in favour of employing sailing vessels for some 
trades instead of so many steamers, and a ese | many more have 
been ordered of late than for a long time past. Sunderland 
appears to vie with the Clyde in securing orders for these, and 
both these rivers are far ahead of any other districts in this line of 
business. A visit was paid by the members to the shipbuilding 
and engineering establishment of Messrs. William Doxford and 
Sons, at Pallion, where a large four-masted sailing vessel—the 
Republic—had just been launched. In the marine-engineering 
works they were shown a machine, invented by Mr. Doxford, for 
planing the screws of steamers. 

On Friday morning the members visited the North-Eastern Rail- 
way Company’s North-road locomotive shops, at Darlington. On 
their arrival at Bank Top station they were met by Mr. Wilson 
Worsdell — North-Eastern locomotive superintendent —and Mr. 
George Graham—manager of the North-road locomotive works— 
and Mr. Younghusband. The first object of interest was 
the historical No. 1 Stockton and Darlington Railway 
engine ‘‘ Locomotion,” which was the first passenger loco- 
motive in the world and drew the train at the opening of the 
Stockton and Darlington Railway in 1825, continuing at 
work on that line till 1858, since which time it has been at 
various exhibitions in England, France, and America, as a 
specimen of the original locomotive. The Engineers made a trip 
of afew hundred yards on this celebrated locomotive, which was 
drawn by an ordinary engine. The North-road Werks were 
opened in 1863, and cover fully seventeen acres, besides which 
there is ground behind, containing standage for spare engines 
and tenders, approach lines, and plant shops, amounting to 
eighteen acres. Two running sheds have each pits for 
twenty - four locomotives with tenders, and 1400 hands are 
employed in thé offices and works, but with those connected 
with the railway outside the works there is a total number of 
3847, whose weekly pay bill amounts to nearly £5000. The North- 
Eastern Railway possesses 1700 locomotives, 20 steam vessels, and 
100 stationary and pumping engines, &c. Of these 1820 engines 
nearly one-half are maintained and repaired at these works. 
About 36 locomotives a year are built there, those at present 
under construction being compound goods engines. Special atten- 
tion was directed to a large condensing engine, 65-horse power, 
which was built in 1825, and was for some years used asa wind- 
ing engine at Etherley incline, on the Stockton and Darlington 
Railway. It was removed to these works in 1863, since which 
time, with a few unimportant repairs, and replacing the main 
shaft with a stronger one, it has been continually at work. A 
number of model engines, prepared for the Darlington Industrial 
Show last week were inspected. 

The works of the Darlington Forge Company were next visited, 
the party being conducted by Messrs. W. Putnam, jun., and Mr. 
Shildon. The works, which cover twenty-three acres of land, 
were started in 1853. They have now eighteen steam hammers 
capable of making forgings from 1 ewt. to 50 tons weight. In the 
machine shops were shown lathes capable of turning crank shafts 
of the heaviest description ; the heaviest lathe weighs 160 tons, 
and can turn a shaft 95ft. long. The steel foundry is capable of 
producing steel castings 50 tons weight. When in full operation 
the works employ 1000 men, and they have turned out the largest 
stern and rudder frames for ocean-going steamers. 

The Thornaby Ironworks of Messrs. William Whitwell and Co., 
South Stockton, were next visited, where they were received by 
Mr. William Whitwell and the engineer, Mr. Frank Jones. These 
works cover an area of 67 acres, and were started in 1859. In full 
operation they employ 750 hands, and they turn out Cleveland and 
hematite pig iron—100,000 tons per annum—tee, angle, channel, 
hoop, round, square, bevel, and flat bar iron, rails, fencing and 
sash iron, tube and nail strip sections—30,000 tons per annum. 
The three blast furnaces have their blast heated “ fourteen 
Whitwell stoves, the invention of the late Mr. Thomas Whitwell, 
of these works. Up to date over 6,000,000 tons of pig iron have 
been smelted in blast furnaces furnished with the Whitwell stove. 
The boilers are all fired by the waste gases from the blast furnaces. 
Two 100-ton testing machines were inspected, one by Mr. Danie! 
Adamson and the other by Messrs. Joshua Buckton and Co., of 
Leeds ; these are used for testing the iron manufactured by the firm. 
They produce what is known as the ‘‘ Whitwell special Admiralty 
cable iron,” and the fact that it is made from Cleveland iron indi- 
cates how great steps have been effected in improving the quality of 
Cleveland iron. The three contracting firmsto the English Admiralty 
for their cable iron are Ear] Granville’s, Earl Dudley’s, and Messrs. 
Whitwell. Not so long ago Cleveland iron was considered unfitted 
for producing high-class finished iron. In the forge are thirty-two 
—s furnaces, and in the mills twelve sets of rolls. These, 

owever, were stopped at the time of the visit, the works being 
laid off all last week on account of Stockton races, which Mr. 
Whitwell said reduced the output 2 per cent. every year, while 


‘the men lost a week’s wages. 


The members next proceeded to Stockton, where they embarked 
on the William Fallows, which had been placed at their disposal, 
by the Tees Conservancy Commissioneas, for the purpose of inspect- 
ing the improvements carried out in the river by the Commissioners. 

here, in 1863, there was a depth of only 34ft. at low water spring 
tides at the mouth, vessels of 4000 or 5000 tons, and drawing 24ft. 
of water, can be sent tosea loaded. Formerly, if in the Cleveland 
district a large order for rails bad to be executed for India, 
Australia, &c., the rails had to be sent in small vessels to London, 
or by rail to Liverpool, but now they are sent direct. They have 
constructed training walls costing £200,000, a breakwater at the 
mouth, some two and a-half miles long, costing £308,000, 
and now they are constructing a second breakwater on the 
north side of the river, 1300 yards long. They have reclaimed 
thousands of acres from the bed of the river, which are now utilised 
as sites for works. A large map of the Tees was presented to the 
Society by the Tees Conservancy Engineer—Mr. J. Clarke. 

In the evening the Society held its summer dinner at the Grand 
Hotel, Middlesbrough, Mr. Sidney H. Wells, Wh.Sc., past 





the different works would not be lost upon the members. They 
could not but admire the thorough manner in which things were 
done. They were witnesses of the sharp practice—not in over- 
reaching their customers—and energy of the North-country 
engineers. The way in which the waste products were utilised, 
especially at the blast furnaces, was a feature which had attracted 
the attention of the members very much. He might mention that 
during the week the Society had been at Middlesbrough some of 
the members had been vainly endeavouring to ascertain what was 
the real colour of the sky there. 

Sir Raylton Dixon, in replying, said that if there was anything 
in which the district prided itself it was its youth, energy, and 
vigour. This district was comparatively young, but the pig iron 
trade had been developed until it was the largest of any district in 
the world. They hoped, however, to be able to introduce other 
industries than that of iron and steel. The salt trade was pro- 

ressing rapidly, and only a few days ago coal had been found on 

eesside. It was true that the seam was only a thin one, and at a 
depth of 1956ft., but the explorers would not stup at that, but 
would continue the boring until they ascertained whether other 
and more valuable seams lay beneath. He hoped for the pros- 
perity of the district that a good seam of coal would be found, not 
only at the place indicated, but elsewhere in the neighbourhood. 

Mr. F, J. Waldram proposed, ‘‘ The North-East Coast Engineer- 
ing Works,” and in doing so said the members had gained a con- 
siderable amount of knowledge in branches of trade with which 
they had not previously had much opportunity of being familiar. 

Mr. Thomas Mudd, M. Inst. C.E., in responding said that as 
engineers they should be proud of their profession, It seemed 
to him that whilst the individual engineer could do very little 
himself, the engineers as a body bad done much for the commercial 
progress of the world during the last fifty years, Great improvements 
had been made in the district during the last twenty years, during 
which compound engines had been generally adopted, and triple- 
expansion engines were now becoming common. Twenty years ago 
they were using 2]b. to 2}1b. of coal per horse-power per hour, but 
the compound engine had reduced that to 1‘7lb, In the old single 
engine 41b. per horse-power per hour was generally consamed ; 
now 1°4]b. only is consumed in the best practice, and he thought 
that in the future only 1lb. would be ample. It had not been 
accomplished yet in every-day practice, and higher pressures 
would have to be reached before it was, He might say of the 
district, that they endeavoured to get through their work 
as quickly as possible. The specialty on the North-East Coast 
among Giohulars was the construction of the cargo steamer; 
they did not gu in for passenger steamers, leaving that more for 
the Clyde, and he considered that the shipbuilders of the North- 
East Cuast were not to be beaten in the line of business they had 
taken up. They had a different problem to solve from that which 
the Clyde builders had before them. The Clyde builders endea- 
voured to get the greatest possible power out of a given size and 
weight of machinery, and the highest speed with their vessels; 
whereas the problem of the Nerih-East Coast builders with cargo 
vessels was to drive the largest «argo at a moderate speed on the 
least possible coal consumption. In that respect the shipbuilders 
of that district claimed to be far ahead of any other in the kingdom. 

Mr. William Whitwell pro “The Junior Engineering 
Society,” and said he did not doubt that the Society was destined 
to become one of the leading associations in the country. He took 
occasion to say that Mr. S. H. Wells, the chairman that evening 
and practically the founder of the Society, had just been appointed 
one of the professors at the Yorkshire College of ‘Science at Leeds. 

The Chairman responded. 

On Saturday the members proceeded to Durham, where they visited 
the Grange Ironworks, two miles from the city. They are carried 
on by the Grange Iron Company, and are employed principally 
in manufacturing all classes of colliery plant, also cold air refrige- 
rating machinery, and at the time of the visit were engaged on 
a duplex refrigerator to produce 180,000 cubic feet of cold air per 
hour for a steamer building on the Lyne, to be used for conveying 
1300 tons of frozen sheep from New Zealand to this country. Tbe 
company also were engaged in manufacturing winding and hauling 
engines for collieries, as well as screens and travelling belts, A 
visit to Durham Cathedral and the Castle brought the week’s 
excursion to a close, 








SoutH Kensincton MusruM.—Visitors during the week ending 
22nd August, 1891:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 11,405; mercantile marine, 
Indian section, and other collections, 7983. On Wednesday, Thurs- 
day, and Friday, admission 6d., feom 10 a.m. to6p.m.: Museum, 
17213 mercantile marine, Indian section, and other collections, free, 
5877. Total, 26,980. Average of corresponding week in former 
years, 20,465. Total from the opening of the Museum, 29,359,581. 
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TorrepO Boat ror AUsTRALIA,—On Tuesday the official trial 
took place of a first-class torpedo boat for the Victorian Govern- 
ment, built by Messrs. Yarrow and Co. The dimensions of the 
vessel are as follows:—Length 130ft., beam 13ft. 9in., with 
a displacement on trial of about 82 tons. She is fitted with 
triple-expansion engines of about 1100-horse power, and, in 
fact, is almost exactly identical with the last six first-class 
boats constructed for the British Admiralty. The speed obtained 
during a three hours’ run was 224 knots in very boisterous 
weather, with a load on board representing the whole armament 
and equipment required for service in actual war. General Stewart 
was present on behalf of the Victorian Government, and Messrs. 
Pledge and Ellis represented the English Admiralty. The sea- 
worthiness and steering capabilites proved very satisfactory, and 
the speed, in spite of the adverse weather, was half a knot beyond 
that contracted for. 


Jet Proputsion.—At the Providence, R.I., meeting of the 
American Society of Mechanical Engineers, Professor J. Burkitt 
Webb, of Stevens Institute, presented a communication from Mr. 
Charles J. Everett, jun., giving an account of some experiments 
made by him with water jets, to disprove the statement that a 
stream of water issuing from a nozzle under water reacts upon the 
surrounding water, and tends to drive the nozzle in a direction 
opposite to that of the jet, in the same way that a solid rod, 
issuing from the same nozzle, would react upon a stone wall. The 
tests were made ina large tank, and the water was supplied by a 
steam pump at a constant pressure of 100 lb. per square inch. ‘I'he 
pump had a steam cylinder of din. and a water cylinder of 2;',in. 
diameter, and a stroke of 24in. The nozzle was fastened to the 
foot of a pendulum 4ft. long, and connected to the pump by a 
flexible 4in. rubber hose. The hose was hung by strings so that 
the stiffness was inappreciable. The pendulum at the nozzle was 
connected toa spring balance by a cord abont 4ft. long. When 
the jet was flowing, the pendulum was brought to the vertical 
by moving the balance, and in this way every force due to the 
deflection of the pendulum was eliminated. ‘The pendulum was 
first hung so that the nozzle was a little above the water, and the 
reaction found to be 41b. The pendulum was then lowered, so 
that the nozzle was about 4in. below the surface of the water, all 
other conditions being the same, and the reaction was found tu be 
the same—4]b. The only difference was that when the nozzle was 
under water the balance hand vibrated a little more, 
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JOEL'S SLOW-SPEED ENGINE DYNAMO. 





WE illustrate above a new type of slow-speed dynamo, 
which has been recently brought out by Messrs. H. F. Joel 
and Co., of Wilson-street, E.C. The makers have given 
it the title of ‘engine dynamo,” because they consider that the 
work put into the machine is as perfect as that in the best 
engine work. Every part of the dynamo can be easily re- 
moved; and, in case of a breakdown, the purchaser can repair 
it without returning the entire machine to the makers. Dupli- 
cate parts can also besupplied. The armature coils and separate 
sections and field magnets are all made to steel templates and 
gauges, and are interchangeable; the poles are of cast iron, 
shaped to obtain good magnetic efficiency, and are rounded. 
The detail represents the armature with one of the segments re- 
moved ; it will be seen that there are in this case six separate seg- 
ments, each of which is fastened to the driving frame, which 
is fixed to the armature shaft. Each segment is composed of 
separate pieces of sheet iron in the form of an arc of a 
circle; the separate pieces are so put together as to break 
joint, so that each segment is firmly attached to its neigh- 
bour by means of the fixing bolts. There is thus a small open 
space between each pairofsegments. The othercuts represent a 
single segment removed from the armature, and also a single 
coil such as forms part of the segment. The insulated wire 
coils are separately wound, and are then threaded upon the 
core segments. The ends of the coils are connected to the 
commutator bars in such a way that they can be easily dis- 
connected. The brushes are fitted upon an adjustable frame, 
which can be fixed in position by the large milled screw 
shown, and the brushes can be held off the commutator by 
locking pins. 
cleaning and adjustment. The brushes are fitted with 
pointers to show their position, and with adjustable spiral 
springs for contact pressure. In the elevation it will be seen 
that the bearing outside the commutator is carried by a heavy 
bracket solidly bolted to the field magnet cores. The bearing 
arms carrying the spindle are horn-shaped and hollow. They 
are thus specially strong, and act as waste oil receivers, a tap 
being furnished to draw it off. The bearings are long, and 
provided with oil channels at each end. Adjusting screws are 
provided upon the bed plate, to allow of tightening the belt 
while the machine is running. The machine is constructed 
to act either as a dynamo or motor; and as we previously 
remarked, special care has been taken to produce a machine 
which can be taken to pieces and repaired by ordinary fitters 
or on board ship. One of these machines recently supplied 
to Messrs. Crossley supplies forty 16-candle power lamps, and 
is driven by a 3-horse power gas engine. The efficiency of 
the dynamo is, we are informed 90 per cent. 








THE ELECTRIC SUPPLY CORPORATION. 





DvunrinG the last fortnight various statements, more or less 
devoid of foundation, concerning the Electric Supply Cor- 
poration have appeared in the pages of journals devoted to 
the consideration of matters electrical. The facts adinit of 
being very briefly stated, and it is worth while to state them. 
Mr. Ferranti has not left England as reported; he has far 
too many engagements in this country, and we are happy to 
think that his talents and genius are still available at home. 
He remains the contractor for the work of the Electric 
Supply Corporation, although his connection with the firm 
as engineer-in-chief has ceased, the gentleman who has 
hitherto filled the post of manager at Deptford becoming 
engineer-in-chief. Mr. Ferranti’s services are, however, still 
available as ever by the corporation. Dr. Fleming is now 
consulting engineer to the firm. The work of the corpora- 
tion advances rapidly, the number of lights supplied now | 
being about 33,000, or rather in excess of that existing at the 
time of the fire at the Grosvenor Gallery. The demand for | 
more lights is very large; several thousand have been | 
ordered, and are being supplied as fast as possible. Four | 
powerful engines and dynamos are now in perfect running order | 
at Deptford, and current at a potential of 10,000 volts has | 
been regularly supplied since the 15th of February, although 
certain of our contemporaries who ought to know better have 
thrown doubt on the fact. It was impossible but that 
trouble and difficulty must have attended the progress of so 
gigantic an experiment. Mr. Ferranti and the corporation 
are alike to be congratulated on the fact that these difficulties 
have now been surmounted, and that experience has been 


The brush holder can be easily removed for | 


| or the other. 
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acquired which promises to give exemption from others in | 


future. 








TURBINE GOVERNOR. 





THE accompanying illustration shows a turbine governor, 
designed and made by Mr. C. L. Hett, of Brigg. The action 
of the governor is very simple. Assume that the governor 
balls are in mid position, then the crossed belt will be in the 
centre of the cones, and the upper will be driven at the same 
speed as the lower one, but in the opposite direction. The 
upper cone drives a bevel wheel loose on the vertical governor 
spindle, and connected by a sleeve with the upper pinion of 
a jack-in-the-box. The lower pinion of this jack-in-the-box 
is fast on this governor spindle. As both pairs of wheels are 
of the same pattern, it follows that with the governor slide 
at mid position, the upper wheel of the jack-in-the-box will 
revolve at the same speed but in the opposite direction to the 
governor spindle and lower wheel. Therefore the jack-in-the- 

























box will be stationary. Should the speed vary, and the balls 
rise and fall, the belt will be moved from the centre of the 
pulleys, and the jack-in-the-box will revolve in one direction 
The speed at which it moves will increase the 
further the belt travels from its central position. The spur 
pinion on the jack motion gears with a loose wheel on the 
spindle of the hand regulating wheel, and communicates its 
motion thereto by a spring clutch. The governor can be 
disconnected from the regulator by giving the disc above the 
wheel half a turn. This can be easily done with the governor 
in motion. The turbine can then be stopped or started by 
hand. The governor carries a graduated index to show the 
opening of the turbine gates. The bracket carrying the hand 
wheel and regulating spindle is made to swivel, and is found 
a great convenience where the governor is fixed in a cramped 
position. 


“ENGINE DYNAMO.” 





LAUNCHES AND TRIAL TRIPS. 


On Tuesday week the steam trawler Briton, which has just been 
completed by Messrs. Sir Raylton Dixon and Co. at their No. 2 
| dockyard, Middlesbrough, took her trial trip from the Tees. This 
| vessel, which has been built for Messrs. the Great Grimsby Albion 
| Steam Fishing Company, of Grimsby, is of the following dimen- 
| sions:—Length between perpendiculars, 96ft.; breadth, 20ft. 5in.; 
| depth, moulded, 11ft. 8in. Her engines, which have been built by 
| Messrs. Westgarth, English, and Co., Middlesbrough, having 
cylinders llin., 17in., and 28in., by 2lin. stroke, gave every satis- 


| faction on trial. 


The steel screw steamer Helene, which bas been built for Capt. 
| Saliaris, of Chios, Greece, by Messrs. Sir Raylton Dixon and Co., 
| Middlesbrough, was taken out for ber trial run on Wednesday after- 
| noon. This vessel is built with raised quarter-deck, having a bridge 

extending to the foremast and topgallant forecastle, and is of the 
| following dimensions:—Length over all, 249ft. 9in.; breadth, 
| 34ft. 6in.; depth, moulded, 18ft. lin., with a deadweight carrying 
| capacity of about 2000 tons at 17ft. 3in. draught. Her engines, 
| which have been fitted by Mr. John Dickinson, of Sunderland, with 
cylinders 184in., 30in., and 49in., by 33in. stroke, proved perfectly 
satisfactory, giving a speed of over eleven knots. 

On Thursday week the new steam trawler Fitzroy, which has just 
been completed by Messrs. Sir Raylton DixonandCo., Middlesbrough, 
for Messrs. Ellis and Johnson, Grimsby, was taken out from the 
Tees for her trial trip. This vessel is of the following dimensions : 
—Length between perpendiculars, 96ft.; breadth, 20ft. 5in.; depth, 
moulded, 11ft. 8in. She is built with raised quarter-deck and fore- 
castle, double strakes of shell plating, and is also double rivetted. 
She is fitted with all the latest deck arrangements for trawling 
purposes, &c., also steel mizenmast. Her engines have been fitted 
by the North-Eastern Marine Engineering Company, Sunderland, 
having cylinders llin., 17in., 28in., by 2lin. stroke, and worked 
with great success. After the trial the vessel proceeded round to 
Grimsby. 

There was launched on Monday complete from the shipbuilding 
yard of Messrs. Wm. Simons and Co. Renfrew, a steam hopper 
barge built to the order of Mr. Walter Peace, of London, agent for 
the Natal Harbour Board. The dimensions are 136ft. long, by 
24ft. broad, by 10ft. deep, showing a carrying capacity of 350 tons. 
It is fitted with a set of triple-expansion engines of 500 indicated 
horse-power, and the boiler is of steel, with a working pressure of 
1501b. per square inch. The hopper door arrangements are on 
| the automatic principle. The vessel is built of steel, under Lloyd’s 
supervision, and Mr. D. Macalister, C.E., of Greenock, superintended 
its construction. As it left the ways it was christened the John 
Milne by Miss Maggie J. Brown, of Castlebill, Renfrew. It is the 
fifth dredging vessel constructed by this firm for the Natal Harbour 
Board. 





On the 19th inst., the s.s, Inchbarra proceeded on her trial trip 
in Hartlepool Bay. This vessel is one of the largest ever built in 
the Hartlepocols, being 376ft. 6in. long, 47ft. in breadth, and 29ft. 
4in. in depth. She is a sister ship to the s.s, Rangatira and s.s. 
Tekoa, and built by the same builders—Messrs. Wm. Gray and Co. 
She is owned by Messrs. Hamilton, Fraser, and Co., of Liverpool. 
The vessel carries 6250 tons deadweight, and is provided with 
| Central Marine Engine Works’ engines, 27in., 43in., and 72in., 
diameter, with a piston stroke of 45in. The boilers are double 
ended, made of steel, and carry a working pressure of 1601b. per 
square inch. The vessel attained a speed of 125 knots per hor. 
| The engines performed in a perfectly satisfactory manner, there 
being no hitch of any kind whatever, and no heating in any of the 
working parts, although the trial was run entirely without the 
application of water to any bearings. The trial was 
witnessed by a considerable number of visitors, including Mr. 
M’Donald, of Glasgow, and a contingent of a party ef the Junior 
Engineering Society, who were visiting the Hartlepouls on that 
day. 

On Monday afternoon last, before a numerous company, the 
Blyth Shipbuilding Company, of Blyth, launched a very 
handsomely - modelled spar deck steel passenger steamer, built 
for foreign account through Mr. John White, of Great St. Helen’s, 
London. The vessel is 275ft. long by 39ft. broad and 22}ft. deep, 
and is built ‘entirely of steel, to Lloyd’s highest class, with teak 
decks right fore and aft, and a very large teak deck-house 
aft, which will be fitted up for first-class passengers. There 
are also suitable teak chart and wheel houses. The whole 
of the ‘tween decks are suitably arranged for carrying emi- 
grants. The deck machinery and fittings are of the most 
modern description, and include four steam winches by Messrs. J 
Smith and Sons, of Newcastle, patent steam windlass and capstan 
by Messrs. Emerson Walker, and Messrs. Donkin and Nichols’ 
steam steering gear amidships, with screw gear aft. The engines 
for the vessel are being specially constructed by Messrs. Black, 
Hawthorn, and Co., of Gateshead-on-Tyne, and are of the triple- 
expansion type, and expected to develope a high rate of speed. 
The vessel and her engines have been superintended throughout by 
Mr. J. G. Walton, of London. As the vessel left the ways she was 
named the Mandarin by Miss Winter, daughter of Alderman 
J. M. Winter, of Tynemouth, 
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TORSION IN CARRIAGES. 
By J. C. Kine, 

A PROFESSOR of science and applied mechanics was watching a 
Buckinghamshire wagon maker at work, and ventured to ask him 
about the ¢orsion of the wagon body over rough roads. The answer 
was, ‘1 knew a lot of bad language when I was young, but 1 do 
not recollect using such a word as that.” The professor, smiling at 
the droll reply, explained that the word meant twisting, cross- 
cornered straining, warping, and the resulting counterstrain, and 
that the one word expressed the action and condition recurrently 
of the wagon body when strained on uneven roads. The wagon 
builder then said: ‘‘ We arrange for body twist by not bolting the 
near hind corner of the wagon tight down to the cross bed, only 
long-pinning it with the bolts, with room for two inches play up 
and down of the body from the bed when twisted.” He knew the 
correct principle without knowing the scientific term for the twist- 
ing strain and its counteraction. The inquirer soon after put the 
same question to a fashionable coachmaker, and the answer was, 
‘* We build our carriages so perfectly that body torsion is impos- 
sible.” The professor lifted up one corner of a landau on elliptic 
springs by the hind body loop, and convinced the coachmaker that 
a strongly-plated body has torsion under cross-cornered strain, and 
also convinced himself that although the coachmaker knew what 
“torsion ” meant, he understood less the laws of applied mechanics 
~—_ his humble, intuition-taught fellow craftsmen, the wagon 
maker, 

Wagon builders and implement makers are often called upon 
to do work entirely new to them in form or in action of parts, and 
to estimate results which would puzzle a carriage maker, whose 
work—if really done in bis shop at ali—is often a tame reiteration 
of patterns and methods with conventional insipidity and inaccu- 
racy. It is torsion which makes a carriage of the same weight with 
the wheels close together, when used over uneven roads, lighter 
than a carriage with wheels far apart. Centralised weight may be 
assumed to be marked zero, Now, the supporting contact on the 
ground by wheels immediately under the body weight would make 
it freest from torsion on uneven ground; decentralise that weight 
by extending it many feet apart at four wheel bearing points— 
these to bear on a road of uneven surface, and torsion is created in 
the body and carriage, however rigid they may be made. Springs 
relieve the action on the body—some forms of springs more than 
others— but the torsion is still manifest. Its action is to press 
recurrently on one wheel then the other ip undulating action, as 
most roads are hollows and hillocks in miniature. Should the 
undulating action and reaction occur in this form, Fig. 1, ABC, 
the wheel in a hollow of the road at B, if the weight undulation 
from cne wheel to the other happened to undulate forcibly down- 
ward as at B, the draught to surmount the hillock at C is increased 
by the torsion causing greater wheel pressure on the ground, and 
the further the wheel from the centre of the load the greater the 
leverage thrown on the far-away wheel. 

Here it may be remarked that it is not the mere act of body 
twisting which augments the draught, for if it twisted as easily as 
a sheet of paper the draught would be correspondingly lighter for 
such an easy twisting, whereas, if as rigid as to be almost torsion- 
less, the pressure of the wheels on the hillocks of the road is 
augmented by the rigidity of the body, and causes greater draught ; 
the more flexible the spring above each wheel, the less torsional 
strain to the body, and the lighter the pressure of the wheels in 
surmounting obstacles on a road surface. This is why between two 
vehicles on four wheels, both scaling the same weight, the one a 
wagon, and the other a brougham, the wagon would have tbe least 
draught, because of its body twisting and adapting itself to the 
irregularities of the road. It is this augmented wheel pressure 
that causes draught to be light or heavy—these very terms in 
common use imply it is the pressure on the road that influences 
draught. 


Fig! 





The law of torsion in vehicle bodies is always determined by the 
number of points of contact under two conditions: the ground 
bearing and the body bearing on the intercepting carriage, and its 
axle or axles. This fact will be clear if we survey the points of 
contact on the ground, be it level as a die, or as rugged as a “‘ parish 
job” roadway after a little wear. A vehicle on one wheel would 
have no body torsion due to the road, as it would have but one 
point of contact, nor would it on two, or even three wheels, but on 
four wheels a rugged or uneven surface at once causes both carriage 
and body torsion, the one acting on the other. The necessity of 
springs between body and axle is here apparent; the cee-spring 
relieving the body of torsion considerably, though the under- 
carriage may be strained excessively with a four-wheeled vehicle. 
Here the particular form of spring attachment may be explained, 
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showing which preserves the bodies of two-wheelers from torsion 
due to the road. The “Stanhope” and “grasshopper” plans of 
suspension quite preclude torsion of body, because bodies so hung 
are fixed at two points only, in the middle—back and front—as 
the diagram, Fig. 2, plan view, shows. A B are the points of con- 





Fig 3 








nection where the springs are bolted to the span irons, or irons that 
span the body at bottom; the body of a Stanhope has no other 
fixing to hold it to the carriage. Grasshopper hanging is so seldom 
adopted—although so excellent—that one writer on coachmaking 
blunders in saying and illustrating it as long springs fixed on the 
‘*dennet” plan to the shafts by scroll irons, whereas it is the 





spring and axle fixed to the body with long sprawling scroll irons, 
like grasshoppers’ legs. This is shown by Fig. 3, at C and D, scroll 
iron fixing the springs to the axle—hence the name grasshopper— 
witaout any contact of the scroll irons with the shafts. The springs 
are bolted direct on the axles, as with the Stanhope. The shafts 
might be taken away, yet the body springs and axle would be held 
together. A dennet-hung gig or cart—for it is the spring-fixing 
that discriminates dennets from Stanhopes, and not the shape of 
the body—has mostly four points of attachment, as at Fig. 4, plan 
view, C, D, E, F. ’ 
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Torsion of body is at once established and becomes the /éte noir 
to the unscientific coachmaker who builds dog carts, and attempts 
to put sliding irons between the body and the shafts for altering 
the balance to suit from one to four riders. The torsion of 
dennet hanging by fixing the springs to the shafts causes 
trouble at starting, either preventing the body sliding freely on 
the iron, or by rattling, and, after a time, wearing recesses in the 
irons and causing still more rattle, or increased clogging of the 
slides. No agricultural implement maker would make his 
implement with four points of ground contact when he 
could avoid spoiling its action by torsion by using only three. 
This is demonstrated by the dennets, which have three spring 
fixings, two in front and one only behind, as at C D B in 
Fig. 5, plan view. This modification of hanging with free shaft 
ends emanated from a small coachmaker’s, where implements were 
made some thirty-five years ago, but it is not well grafted into the 
high-class shops, where torsion is a matter that their piece men 
blunder over when a dog cart is to be made to slide on its shaft 
bearings. 

It was in an implement works that, ten years ago, the plan of 
resting the body on small wheels or rollers made to run on the 
inside of the scroll iron “ flaps” was first adopted, leaving the body 
with its rollers free from any ‘torsional action of the springs or 
shafts, so that the body rolled easily and never rattled on its bear- 
ings. The ‘‘Tandem Club,” and dog cart users generally, who 
know what it is they want, for a sure adjustment of body balance 
for riders of one to four and for the hills, have more chance of 
getting satisfaction from small country shops than in large town 
works, where torsion is not understood as it ought to be. 
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Rapid transit projects for New York.—The Rapid Transit Com- 
mission has prepared two sets of plans for the proj under- 
ground railway under Broadway. One of these plans is for a 
double-deck or two-storey tunnel under each side of the street, with 
a subway between for the accommodation of water and gas mains, 
electric wires, &c., the subway being under the conduits of the 
cable railway which occupies the middle of the street surface. The 
other plan makes no provision for pipe lines, &c., but provides for 
a four-track line on the same level, with retaining walls under the 
curb line, and an arched wall under the middle of the street, 
separating the express and local tracks, and supporting the iron 
roof. In both cases the construction is to be of iron and masonry ; 
the side walls being of masonry, the roof of iron or steel, and the 
foundations of concrete. In the former plan the only access to the 
subway is from the railway tunnel, thus avoiding the present 
frequent disturbance of the streets. In both plans electricity is 
intended to be used as the motive power, and the tunnels are to be 
lighted by electricity. Neither plan contemplates a tunnel at a 
great depth below the surface, such as has been recommended by 
the advocates of the Greathead system, but it is considered that 
there will be no danger to foundations of buildings, in view of the 
frequent excavations successfully made alongside these buildings for 
the foundations of new structures without causing any damage. In 
regard to the construction, it is stated that only a narrow strip at 
one side of the street would be excavated at a time, but consider- 
ing the length of time for construction, and the great inconvenience 
caused by a similar excavation for the construction of the electric 
subways, this is likely to give very much cause for complaint. 

Switch and signal arrangements.—The interlocking switch and 
signal plant at the new terminal station of the Pennsylvania 
Railroad at Jersey City, N.J., is both complicated and complete. 
The train shed bas twelve tracks, connecting with five yard tracks, 
which again connect with the four tracks of main line. The five 
yard tracks are exclusive of engine and other side-tracks. By 
means of an X crossing, with movable point, frogs, and slip 
switches, any station track can be connected with any main track, 
so that any station track can be used for incoming or outgoing 
trains. There are three towers and nine signal bridges, and the 
distance of 1°3 miles between Newark-avenue—about 1500ft. from 
the train shed—and Shanley’s-cut is divided into six automatic 
block sections. The signals are of the ordinary semaphore type, 
with high posts for full-speed service and dwarf signals for 
switching, &c. The signals are placed to the right of the direction 
of movement, or directly over the track upon a signal bridge. A 
train on a track in the train shed automatically sets the signals of 
that track at the caution position, thus warning engine-drivers 
when a second train is to be run in on the same track, The dwarf 
signals have rubber arms, and are placed between the tracks. The 
interlocking plant comprises the following :—55 switches, 1 single 
slip switch, 9 double slip switches, 10 movable frogs, 84 signals, 
103 working levers, and 26 spare levers. The main tower will have 
three train directors, three levermen, and three operators; the 
others will have two levermen and two operators each. The 
machines are of the pneumatic type, with electric fittings and 
switch valves, 

Street cleaning in New York,—The Street Cleaning Commissioner 
has prepared bis estimate for 1892, which amounts to 2,653,233 dols. 
This is a greater amount than has ever been asked for before, and 
more than a million dollars in excess of the appropriation for 1891, 
which was 1,584,250dols. The final disposition of the material is 
estimated to cost 275,000 dols., if done directly by the department 
as at present, but the commissioner recommends that this work be 
done by contract, and requests that he be authorised to advertise 
for proposals. For salaries of the commissioner and his office 
force the amount asked is 38,400 dols.; for those of the super- 
intendents, foremen, &c., 162,600 dols.; and for the working force, 
1,494,888 dols. This estimate of the working force provides for 
1700 patrolmen, 600 cart drivers and 88 ostlers, and is figured on 
a uniform basis of 2dols. per day. Other items are as follows :— 
Shoeing and feeding 650 horses at 182°50 dols. each, 118,625 dols. ; 
temporary employment of extra labour and carts, enrages | 
removal of snow and ice, 100,000 dols.; rent of one main office an 
eleven stables, 60,000 dols. ; contingencies, 20,000 dols. ; plant, carts, 





vans, hoisting apparatus, horses, harness, &c., 309,120 dols.; repairs 
and renewals of plant, 40,000 dols.; police, 73,000 dols. The great 
increase in this estimate is due to the proposed increases in almost 
every class of expenses, notably the pay-roll, in regard to which 
latter it may be mentioned that next year will be election year, 
when aldermen will be glad to be able to distribute positions in the 
street cleaning force. The commissioner states in his report that 
the recommendations made by the Advisory Committee for secur- 
ing permanent positions to the employés and taking the depart- 
ment out of “ politics,” are not practicable. If the amount asked 
for is appropriated, there will be rejoicing among the “‘ politicians” 
and their constituents, but it is doubtful if there will be much 
improvement over the present condition of the streets in regard to 
cleanliness, 

Steel rails wn foundations.—The construction of buildings of 
enormous size in the city of Chicago, Ill., has led to the close 
investigation of the best and most economical means of providing 
foundations for structures of such weight upon the clay formation 
which underlies the business portion of the city. This clay is in 
many places soft and wet, sometimes mixed with quicksand, and is 
40ft. to 80ft. deep to limestone bed rock. It has been found that 
the less the foundations penetrate into this material the more 
uniform will be the settlement of the building; and with the 
ordinary form of concrete and masonry foundation this resulted in 
filling up what would otherwise have been basement space. This 
led to the designing of thin foundations, and very satisfactory 
results have been obtained from the use of layers of steel flange 
rails and I-beams bedded in concrete. With the same width of 
base and thickness of underlying concrete the height from that 
concrete to the base of the pe on is 7ft. with masonry and 20in. 
with the rails, saving the basement space, while the weights are 
103,000 lb. and 261,0001b. respectively; so that some of the new 
large buildings with this form of foundation do not load the clay as 
much as the older and smaller buildings. The rails are of flange 
section, weighing 75lb. per yard, in Portland cement concrete. 
The rails are laid in courses, at right angles to one another, the 
courses narrowing towards the top of the pile, and in some cases 
10in, to 20in. I-beams are used for the top course, and where long 
spans are required, As the iron or steel is complete] bedded 
in concrete, it is not liable to deterioration. 

A new mineral is said to have been discovered in Texas and care- 
ful investigations and tests are being made. It is a substance 
resembling asphalt, and is said to be unaffected by water, heat, 
acids, or alkalies, and is also claimed to make the most perfect 
insulating material yet discovered. 

Ordnance.—The War Department has awarded to the Bethlehem 
Iron Company a contract for 100 high-power guns at an aggregate 
cost of 3,580,375 dols. This is when on the ideas that the Govern- 
ment gun foundries already have a large amount of work on hand, 
and that it is advisable to secure the establishment of a private 
gun plant. The guns will all be breech-loading, single-charge 
built-up forged steel rifled guns as follows :—Twenty-five 8in. gun 
at 17,246°55 dols. each, fifty 10in. guns at 35,747°58 dols. each, and 
twenty-five 12in. guns at 54,473°22 duls. each, the prices including 
ten rounds of ammunition. The first gun of each set will be the 
type gun, and will be subjected to tests by the Boards of Ordnance 
and Fortifications. The ammunition for these tests, over and above 
the ten rounds included in the contract price, will be furnished by 
the company at 71°09 dols. per round for the 8in., 131-06 dols, for 
the 10in., and 207-06dols. per round for the 12in. guns. The 
detail drawings, the physical qualities of the metal, the tests of the 
metal, and all details of assembling the parts, and all points 
relating to the construction of the guns, are to be approved by the 
Chief of Ordnance before being submitted to the Board. An 
agreement will be made with the company toadmit of such changes 
being made from time to time as may be necessary to keep abreast 
of any improvements hereafter attained in gun construction. 


Railway Statistics of the United States for 1890 :— 
Total length of track, Dec, 31st, 1890 166,817°41 miles. 





Increase over 1889 .. ve 5,498°38 ,, 
Mileage of passenger trains 297,244,707 ,, 
Mileage, freight trains.. .. 482,900,422 ,, 
Mileage, mixed trains .. 13,780,016 ,, 
Mileage, total revenue train 798,925,145 ,, 
Passengers carried ia) ae 520,439,082 


Passengers, mileage 12,521,565,649 
701,344,437 tons. 

79,192,985,125 ,, 
278,664,439 dols, 


Freight hauled ae ko 
Freight hauled one mile 
Earnings, senger 








PEEL SEEN oc ce 06 09 06 se 00 740,374,844 ,, 
Earnings, other eo os 6s “se ec 72,000,924 ,, 
a a eras | a 
Operating expenses oes 6s 744,378,838 ,, 
OS "eee ee ee ee ee 341,666,309 ,, 
Other receipts .. .. .. 113,731,846 ,, 
Total available revenue.. 455,398,215 ,, 
Payments .. — ee op Se Se est us 403,407,555 ,, 
a 51,990,660 ,, 
Capital stock per mile... .. .. .. «s os 28,333 ,, 
Bonded debt per mile .. .. .. .. «2 « $1,244 ,, 
Cost of road and equipment, per mile .. .. 53,783 ,, 
Earnings per mile, oo al ja fateh Pee 1,782 5° 
Earnings per mile, freight .. > 4,686 ,, 
Earnings per mile, gross .. .. 6,875 ,, 
Earnings per mile, net traffic .. we 2,162 ,, 
Percentage, expenses toearnings .. .. .. 68°54 p. cent 
Passenger earnings per passenger train mile.. 0°920 dols. 
« Freight “6 » freight - se 1°538 ,, 
Gross a » revenue ” ee 1368 ,, 
Gross expenses per revenue * ae 0934 ,, 
Net earnings per revenue ” 0434 ,, 
Passenger earnings, percentage of gross. . 25°19 p. cent. 
Freight 99 * 2 es 68°17 ” 
Other i eo a 6°64 


Earnings per passenger per mile 2°185 cents 
ton 0 


” ” "935, 
Average distance per passenger... 24°06 miles 


Average haul perton .. .. oe «e+ oe 112 91 ” 
Number of locomotives.. .. .. .. «+ 82,241 

‘eo of passenger cars .. .. .. .. « 22,958 

ae of gage, mail, and express cars .. 7,253 

ae J | =e Raa 1,061,970 
Percentage of mileage of track with steel rails 80°4 p. cent. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE somewhat firmer tone in the Cleveland iron trade caused by 
the threatened stoppage of the works being averted by the with- 
drawal of the men’s notice, has dispelled the apprehension which 
was beginning to be entertained in the Midlands with regard to the 
probable immediate future. Under these circumstances the policy 
of restriction of buying which was indulged pending develop- 
ment has given place to a more favourable condition of things ; the 
greater steadiness which a week ago was observable by reason of 
the prospects of the settlement, being this week still further 
emphasised. 

In the plain sheet trade much satisfaction is expressed 
throughout the district at the termination of the strike of under- 
hands at the three sheet ironworks of Messrs. John Lysaght, 
Limited, Wolverhampton—the Swan Garden, Osier Bed, and 
Beaver establishments—to which passing reference was made in 
this report last week. It will be remembered that a dispute arose 
between the underhands and the rollers, furnacemen, and shearers, 
as to what reduction they should submit to, the occasion being a 
levelling-down of wages for the uniform working of the new wages 
scale in the sheet mills, Various meetings have been held, with the 


result that the strikers returned to work on Tuesday morning at 
the reduced rate. The terms of the settlement are that arbi- 
trators shall be “ae to judge as to the rights of the men, 

their decision being in favour of the under 


and in the event o' 
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hands, these workers will be paid such sums as shall be awarded 
dating from the restart. 

Sheets are now quoted £6 15s. to £6 17s. 6d., and £7 for singles ; 
£7 2s. 6d. to £7 5s, for doubles ; and £7 17s, 6d. to £8 for lattens. 
he current demand, generally speaking, continues rather quiet. 

With regard to the galvanised iron trade, the invention recently 
noticed in these columns for the automatic manufacture of 
galvanised sheets by the employment of a series of water rolls, 
live rollers, and other machine plant, continues to attract a good 
deal of attention at the hands of the galvanising firms. It is stated 
that under the new process double the amount of work can be got 
out of a plant as now carried on under the hand manufacturing 
method, and in some sizes of sheets an additional profit of £1 per 
ton can be made. Messrs. Thomas Bridges and Sons, engineers 
and ironfounders, Wolverhampton, have just been ee by 
the patentees—Messrs, Davies Brothers and Co., Wolverhampton 
—sole makers of the new machinery, and it seems likely that, on 
account of the great eccnomies involved, the leading firms in the 
trade will adopt the method, though its high initial cost and royalty 
attached will probably be a bar to its employment by firms of 
smaller means, 

Galvanised sheets range from £12 to £12 5s. per ton for 24 gauge, 
in bundles, delivered Liverpool, and the small demand from over- 
sea markets is the subject of considerable comment, though there 
are some firms who, by reason of particular processes and other 
special circumstances, are able to keep satisfactorily engaged. 

In the bar trade marked sorts are in tolerably good request on 
Australian, continental, and South African account, and the basis 
price of £8 is maintained by the list houses, a few of whom also 
make a still better quality at £8 12s, 6d. Second-class sorts range 
from £6 10s. to £7, with general common bars at £6, and bundle 
qualities £5 15s, 

No change can be reported in the quiet condition of the hoop 
and strip trade, at £6 10s, for the former and £6 5s, for the latter. 

A large trade continues to be done by certain of the steel works 
in engineering sections of steel, such as bridge plates, channels, 
angles, tees, &c., and in large steel bars for shafting and other 
engineering purposes. ‘The Staffordshire Steel and Ingot Iron 
Company is very busy at the present time in this class of work. 
In fact, it was never busier, and the current make of 700 
or 800 tons of ingots per week is all going into prompt consump- 
tion. Prospects for the rest of the year are also regarded as satis- 
factory. 

Prices of basic Bessemer steel are quoted at date: Girder plates, 
£7 ; boiler-plates, £7 10s.; angles, £6 5s,; tees, £6 15s.; channels, 
£6 15s. to £7 ; and large shafting bars up to 5in., £7. 

A well-known firm of steelmakers has received an order from 
the Indian Government for a heavy weight of plates required in 
connection with the building of locomotive engines. 

West Cumberland Bessemer blooms, billets, and tin bars, 

delivered into this district, are quoted £5, and Siemens qualities 
£5 2s, 6d.; but Welsh steel billets, which were lately oling for 
£5, are now to be had here at £4 15s., or rather less. 
Pig iron is changing hands in lots, mostly for early consump- 
tion, Buyers do not care to operate far forward, nor indeed do 
sellers care to enter into forward contracts. The furnaces are 
tolerably well provided with orders for the present, and with this 
state of things producers are content for the present. Stafford- 
shire pigs are quoted 36s. 6d. to 37s. 6d. for cinder sorts, 44s. to 
47s, 6d. for part-mines, and 50s, to 55s. for Derbyshires, with 47s, 
to 47s. 6d. for Lincolns. 

Several valuable contracts have just been placed in this district 
by the agents of the Indian Government. Principal among these 
is one for 500 tons of tubular telegraph posts, which will give 
employment to a large number of hands for the next six months. 
It is gratifying to note that the Indian Government have once more 
recognised the superior quality of the articles supplied from South 
Staffordshire, the last contract having been executed in India, and 
probably failed to come up to the standard of the materials manu- 
factured in this locality, whence telegraph poles for India had 
hitherto been dispatched. 

The Birmingham and Midland Tramway Company is propesing 
to introduce compressed air as a motor, in place of steam, onits tram 
lines from Birmingham to Dudley. The invention is that of Messrs. 
Hughes and Lancaster, of Chester, and at present the only two 
places where the system is in operation in England are at Chester 
and Birkenhead. The cars at Chester climb a gradient of one in 
eighteen with the greatest possible ease. There are no hills on the 
Birmingham and Midland route to equal this. At Birmingham and 
at the depét at Spon Lane it is proposed to erect plant for the 
purpose of compressing the air. This will be carried by a 4in. 
pipe along the footpath, and about every 500 yards there will be a 
smaller pipe about 2in. in diameter to collect the air and fill the 
reservoir provided on the car under the seats. The action by 
which the cars are supplied is very simple. The car will stop 
for about two seconds, when a plate will be raised automatically 
and lowered to the other side, and when it is perpendicular the 
air will rush into the car, and the plate will then be ready for the 
next car coming in the opposite direction. The weight of one of 
the present engines is about thirteen tons, besides the carriage. 
The new car will weigh six tons, but will not hold so many 
passengers as those at present in use. It is proposed to travel at 
the rate of nine miles an hour, which can, it is stated, be done 
without the slightest danger, the tithe being saved in the number 
of stoppages, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Mancheste’.—Business continues to move on with little or no 
animation in the demand, and the tendency of prices in a down- 
ward direction, as far at least as most descriptions of new material 
are concerned, The unseasonable weather and prospects of a bad 
harvest naturally tend to intensify the prevailing want of confi- 
dence in the future, and the discouraging outlook for the ensuing 
winter, checks operations of any great weight being entered into. 
In pig iron, buying for the most part is still restricted to hand-to- 
mouth requirements, and where larger inquiries come upon 
the market they only lead to actual business at excessively low 
prices, which makers donot care to entertain, but which speculators 
in some instances are prepared to quote to secure business, 
Finished iron remains the strongest section of the market, and 
although the business coming forward is not generally of any 
magnitude, manufacturers are mostly so well off for orders for the 
present that they are in a position to hold firmly to the full rates 
they have been quoting recently. 

There was again only a moderate attendance on the Manchester 
Iron Exchange on Tuesday, with but a slow business doing gene- 
rally. For pig iron there were one or two fairly-large inquiries 
upon the market; but merchants and dealers in many cases are 
quoting such extremely low figures to secure business, that this 
tends to give a very unsettled tone to the market, and buyers in 
many cases are indifferent about placing orders of any weight. 
For local and district brands makers’ quotations remain practically 
unchanged from those given last week. Lancashire pig iron 
makers still quote on the basis of 45s, for forge to 46s. for foundry, 
less 24, delivered equal to Manchester; but these prices are still 
altogether nominal, so far as this market is concerned, and any 
business which local makers are doing is confined to districts where 
they have exceptionally low rates of carriage. For Lincolnshire 
iron quotations remain steady at about 43s, for forge to 45s. for 
foundry, and Derbyshire my bs from 43s, and 43s, 6d. for forge to 
47s, and 47s, 6d. for foundry, less 2, delivered equal to Manchester. 
At these figures only small orders are being put through, but makers 
generally have contracts in hand sufficient to keep them fully 
going for the present. In outside brands, prices, if anything, are 
rather easier as compared with last week, and there are some very 
low quotations on the part of ‘“‘bear” operators, For good-named 





foundry brands of Middlesbrotgh, makers, however, are not 
quoting under 48s, 4d, to 48s, 10d., net cash, delivered equal to 

anchester, In Scotch iron quotations for delivery at the home 
ports average about 50s, 6d. for Eglinton to 52s, 6d. for Glen- 
garnock, net cash, with, however, under these figures being taken. 

Finished iron makers report a moderate business coming forward, 
and as they are gers | well supplied with orders for the present, 
they are firm in holding to late rates. Lancashire bars are not 
quoted under £5 17s, 6d., and North Staffordshire qualities are 
firm at £6 per ton; sheets are quoted at £7 5s. to £7 7s. 6d. for 
singles, with 10s. extra for doubles, and hoops at £6 5s, to 
£6 7s. 6d., delivered in the Manchester district, with special cut 
lengths firm at £6 10s. per ton, delivered ex steamer Liverpool. 

The business doing in the steel trade continues only of very 
limited character, so far as raw material is concerned, but in 
plates there has perhaps been rather more doing. Hematites con- 
tinue weak, with a downward tendency, and small engineers’ 
parcels of foundry qualities are obtainable at 57s., less 24, delivered 
in the Manchester district, with sellers open to take 3d. to 6d. 
per ton under this figure for anything like quantities. Moderate 
orders for steel boiler plates have been given out, and upon the 
best qualities makers have been getting about £7 7s. 6d. per ton, 
delivered to consumers in the neighbourhood of Manchester, 
although £7 5s. would no doubt still be accepted in some instances; 
but prices are showing rather a hardening tendency. 

In the metal market a fair business continues to be done, with 
prices firm at full rates, 

Although generally slackening activity continues to be reported 
throughout nearly all branches of the engineering trades of this 
district, a noticeable feature is that boilermakers generally are 
exceptionally busy, and report a considerable weight of new work 
still coming forward. This to some extent is no doubt due to the 
fact that for a considerable time past there has been little or no 
enlargement of the means of production in this particular branch 
of industry, whilst the requirements have gone on increasing, the 
development of electric lighting having in itself given a decided 
stimulus to the demand for boilers, and a further expansion of 
requirements has resulted from the rapidly increasing pressures 
for which steam boiler makers have had to provide. With regard 
to nearly all other engineering branches, the reports, however, are 
to the effect that the contracts which have hitherto kept most of 
the establishments fully engaged are running out more rapidly 
than they are being replaced, and, as I have pointed out in pre- 
vious reports, there is a steadily increasing keenness in competi- 
tion, which is compelling lower prices to be quoted to secure the 
new work now coming forward. 

The Mitchell Emery Wheel Co., of Manchester, has introduced 
several improvements in emery wheels, in which an important 
departure has recently been taken in adapting them for tool 
grinding, and, in fact, for superseding the old grindstones for all 
purposes, The firm has just brought out two improved pat- 
terns of emery tool grinders, one of which has been specially 
designed to meet the requirements of large works for grinding 
heavy tools, and the second a smaller design for light work. ‘The firm 
has improved these grindstones in the direction of making them 
to cut freer than the ordinary grindstones, and the special advan- 
tage is that with the emery grindstones the tools can be ground 
much more accurately, and the grinder very rarely gets out of 
truth, which is one of the principal defects of the ordinary grind- 
stone. In the larger design, rests are fixed so that tools can be 
ground at either the back or the front of the machine. The shaft 
is of steel 3in. diameter, and has fast and loose driving pulleys 9in. 
by 44in. The smaller grinder is fitted with a 2in. steel shaft and fast 
and loose driving pulleys 7in, by 3}in. Anotherimproved machine 
brought out by the firm is one for polishing the irregular surfaces 
of metals by means of endless belts covered with emery, designed 
specially to meet the requirements of brassfinishers, cycle manu- 
facturers, &c. This machine consists of a planed bed with fast 
headstock at one end, with strap pulley l4in. by 3hin., and fast 
and loose driving pulleys 5in. by 3}in. The headstock at the other 
end of the bed is movable and has a strap pulley l4in. by 3hin., 
and by means of a handle and screw the strap can always be 
regulated to the right tension. 

An improvement in wood-working machinery has recently been 
brought out by the Planing and Saw Company, of Manchester, in 
the shape of a planing saw which consists of an ordinary circular 
saw plate in which the teeth are specially alternated with planing 
knives. Various patterns of this saw are manufactured to meet 
every requirement of the wood-working trade, and in one 
specially adapted for the use of cabinet makers, picture frame 
makers, &c., the ordinary saw teeth are sharpened in a 
manner similar to those of a common cross-cut saw, the entering 
teeth ripping open a pasage in the wood operated upon and the 
set on the planing knives being just sufficient to cover the set 
of the cutting teeth. The action of the planing knives is by the 
rotary movement of the saw analogous to that of a workman using 
a blocking plane or paring chisel, and the necessity of a planing 
machine is altogether dispensed with, The planing saw has simply 
to be put on the spindle of an ordinary bench, the only essential 
being that it runs true and is free from ‘‘ shake,” and the operator 
may feed any kind of timber almost as fast as in ordinary sawing, 
and cut this up into sizes, the wood leaving the saw finished and 
ready for polishing after being sand papered. It is claimed by the 
inventor, Mr. J. Elton Bott, that the patent circular planing saw 
will cut and plane all kinds of wood by the same action as a circular 
saw, producing a finished smooth surface equal to hand planing 
with little additional power and no more labour than is required 
for ordinary sawing. 

In the coal trade the better qualities suitable for house fire con- 
sumption continue in active demand for the time of the year, with 
prices firm at fully late rates, and only small quantities going down 
into stock. Common round coals, however, are only in moderate 
demand for iron-making, steam, and general manufacturing pur- 
poses, with supplies plentiful and prices wanting in firmness, 
although there is no actually quotable reduction on list rates, 
Engine classes of fuel continue very difficult to dispose of, and, 
with tie exception of the best sorts, are a general drug upon the 
market, with excessively low prices being accepted to effect clear- 
ance sales of surplus supplies, At the pit mouth best house fire 
coals are still quoted at 12s, to 12s, 6d.; second qualities range 
from 10s. to 11s.; and common house fire coals, 9s. to 9s. 6d. per 
ton. Steam and forge coals could, however, be bought at about 
7s. 6d. to 8s.; burgy does not. average more than 6s. 6d. to 7s.; 
best slack, 5s, 6d. to 6s.; with common sorts offering freely at from 
3s. 6d. to 4s. per ton at the pit mouth, 

The shipping trade remains quiet, with good ordinary descrip- 
tions of steam coal obtainable at about 9s, to 9s. 6d., and the better 
qualities at 10s, per ton, delivered at the ports on the Mersey. 

Barrow.—There is still a very slow and a very quiet business in 
hematite qualities of pig iron, and makers are doing next to no 
trade either for prompt or forward deliveries. The requirements 
of consumers seem to be very few both as regards the home 
and foreign trade. There is no speculation in the market or in 
future, except on the part of holders of hematite warrants, 
who are quoting 48s. net cash, ard makers are asking 49s, 
for Bessemer iron net f.o.b. Sales are reported at a slightly lower 
figure. A further increase is reported in stocks this week to the 
extent of 2485 tons, and the aggregate of stocks now stands at 
147,734 tons, being a decrease since the beginning of the year of 
61,651 tons. The make has been reduced by the blowing out of one 
furnace, and now forty-two are in blast, compared with forty-six in 
the corresponding week of last year. It is probable that in a few 
days other furnaces will be blown out, as the serious effect on the 
future of the trade by the constant increase of stocks week by 
week is beginning to be seen and appreciated, and the importance 
of putting a check on the present tendency fully realised. The 
consumption of Bessemer pig iron is comparatively small as well 
on local as on general account. 

Three of the steel works in the district are still out of operation, 
and only two are working, those of Cammell’s, at Workington, and 


= 
those of the Barrow Steel Company ; but there is an evident scarcity 
of orders all round. Rails are quiet, and the business doing in 
Siemens-Martin steel of all classes is slow. Plates and angles for 
shipbuilding purposes are in small request, and boiler plates are 
in slow inquiry. Blooms, slabs, billets, tin-plate bars, and hoops 
are in limited inquiry, and these departments of the steel trade are 
very indifferently supplied with orders. 

he following are the quotations this week:—Rails, heavy, 
£4 5s.; light, £5 15s.; colliery rails, £6; ship plates, £6; angles, 
£5 15s.; steel boiler plates, £6 15s.; tin-plate bars, £4 7s. 6d.; 
hoops, £6 10s. to £8; slabs and billets, £4 7s. 6d.; blooms, £4 5s. ; 
wire rods, £8 2s. 6d. to £8 5s. 

Spiegeleisen is in quiet demand at 95s. net, f.o.b., for 20 per cent. 
qualities. Iron ore is easier in tone at 9s. 3d. to 9s. 6d. net at 
mines for ordinary qualities. 

Coal and coke quiet. Coke from East Coast furnaces is quoted at 
17s. 6d. to 18s. 6d. per ton. 

The shipping trade is indifferently employed. The exports of 
pig iron and steel during the past week represented 20,670 tons, 
compared with 22,271 tons in the corresponding week of last year 
—a decrease of 1601 tons. The aggregate of exports during the 
current year up to date represents 630,648 tons, compared with 
702,558 tons in the corresponding period of last year—a decrease 
of 71,910 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A DULL autumn is now inevitable, not only in Sheffield, but over 
the country. Business cannot be set down as any worse this week, 
and hope is expressed that bottom may at last have been reached. 
Travellers find their occupation anything but congenial. There are 
houses, of course, which are less subject than others to the fiuctua- 
tions of trade ; but in the general run of all our products the demand 
has been diminished toa minimum. Old orders are running out 
without any new ones of sufficient magnitude coming in to take their 
place. The iron market is stationary—neither better nor worse. 
Consumers will not buy beyond immediate needs, and decline, 
except in rare instances, to commit themselves for the future. 
Ire ters ti to make bitter complaint of being handi- 
capped by the high price of fuel, but the invariable reply of the 
coalowner is that he can get his price, and he does not see why he 
should take less. Autumn will soon be upon us, and the winter 
advances are found to be made in house sorts, which will 
certainly not be favourable for lower rates in manufacturing 
fuel. ‘The demand for London for house coal is fully up 
to the average, and other districts maintaining their coal, 
there is no prospect whatever of easier terms this side of 
1892, Barnsley advices give pit prices as follows :—Silkstones, 
10s. 6d. to lls. 6d. per ton; Barnsley bed, 9s. 9d. upwards; 
Flocklin, 9s. 9d.; thin seam coals, about &s, 9d. Steam coal for 
railway companies and export is as brisk as ever. Barnsley steam 
coal is usually contracted for at 10s. a-ton; in the open market 3d. 
and 6d. a-ton more is obtained. Gas coal makes from &s. to 9s. 
a-ton. The perceptible easing off in engine fuel and lower classes 
generally is continued, prices ruling from 5s. to 6s. a-ton, and even 
as low as 3s. Coke can now be had in any quantity at from 7s. to 
9s. per ton. This is a very great drop on the value of a year and 
a-half ago. 

Makers of railway material are fully employed, in spite of the 
trouble in two great markets—the Argentine Republic and Chili. 
Sheffield depends largely on these two countries for orders for 
railway, engineering, and other material. At this moment, large 
quantities of work are in hand for Chili, and much of it is ready 
tor delivery, but it remains at the works, owing to the uncertainty 
which prevails as to the civil war. The fighting forthree days was, 
it was hoped, the decisive defeat of Balmaceda, which is wished for 
here in the interests of business. A considerable value in engine 
work is waiting for delivery at Iquique, where it would be used in 
the nitrate fields, but of course it is impossible in the present dis- 
turbed state of that region to ship goods there. 

The makers of crucible steel, tiles, and saws are feeling the loss 
of the Argentine market acutely. Some of the South American 
houses report that they have not received a single order from the 
Argentine Republic during the past half-year. The loss is not 
compensated for by demand in other directions, although some 
firms in the crucible steel trade have recently received some very 
good orders for their highest class brands from the United States 
and Germany. Generally, the state of the file and saw trade is 
exceedingly unsatisfactory, and not a few hands are out of employ- 
ment, 

In the engineering establishments there is considerable activity 
in specialities for collieries, such as small engines and gear; while 
makers of wire ropes and colliery stores generally report a brisk 
trade. This is certain to continue while the coal trade is so good, 
for Sheffield is the centre of an ever-widening and ever-deepening 
coalfield. 

Swedish makers of wire rod press Sheffield producers with 
increasing severity. Two or three years ago the manufacturers in 
Sweden were content to supply Sheffield with the raw materlal, 
leaving the rolling alone. They have wakened up to the possibility 
of making a profit out of rolling,jand have succeeded in securing a 
large portion of the trade. The local rolling mills cannot compete 
in price with the Swedish-rolled rods, and their only hope is in 
getting the consumers to see that the quality of Sheffield rolling is 
infinitely superior to that done in Sweden, and therefore well worth 
the extra money asked for it. They have not quite succeeded in 
that as yet, for a large business is done in Swedish-rolled rods. The 
Sheffield mills at present are mainly engaged on rolled Bessemer 
rounds and squares, and for spring steel. 

Some heavy orders for razors have come to hand from India. The 
cutlery trade generally is quiet, many hands being out of work. 
Manufacturers are asking for 5 per cent. reduction in wages, but 
the cutlers decline to make any concession. There is more doing 
in the silver and electro-plated industries, which will soon be 
increased by the Christmas and New Year specialities. The aboli- 
tion of the silver duty has led to an increased sale of sterling silver 
goods, which are now being called for by the middle and trading 
classes more freely than formerly, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SOMEWHAT more cheerful report can be given of the state of 
trade in this district this week, for the intelligence is not all bad, 
though it might be more important, and the improvement would be 
more likely to be lasting if it were noticeable in the finished iron 
and steel departments, instead of the pig iron branch only. 
There is no sign of any change for the better in the trade of 
consumers of pig iron at home, and none appears likely this 
year, for the unsatisfactory state of financial matters keeps 
back all enterprise, and induces people to wait in the expectation 
of being able to buy at cheaper rates, That more is being 
done in pig iron, however, is not to be doubted, and the cause 
of this is mainly the rise in freights, this being due to the 
deficient harvests that are expected not only in this country, but 
also in other partsof Europe. There will thusbe afforded much fuller 
employment for our shipping than had been looked for, and already 
large numbers of steamers have been chartered, Thus there is less 
keen competition for freights, and the rates are accordingly going up 
with some rapidity. The effect of this upon the pig iron trade is 
this, that consumers abroad, who have been holding back in the 
hope of seeing pig iron prices more in their favour, think it may 
not be altogether wise to delay purchasing on this account, for it 
is rather problematical whether there will be a further reduc- 
tion, and the longer they refrain from shipping the more 
they will have to pay in freights; so that what they may gain 





in the way of securing cheaper iron here they may lose 
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in getting the iron conveyed to them. Those merchants who 
have sold c.i.f. are very urgent about getting iron, and inquiries 
have b rather for No. 3 g.m.b., because there is 
still a large quantity of that quality to be bought for autumn 
delivery, and if freights continue to advance no time will be lost 
in securing it. The shipments for August during the first 
fortnight were only moderate, but when the freights began 
prominently to advance, a rush commenced to get off iron, 
especially to Stettin, Newfairwater, Cronstidt, and other 
Baltic ports, and on this account the exports of pig iron 
have so improved from the Tees during the last few days 
that they up to Wednesday night reached 65,944 tons, as com- 
pared with 49,956 tons in July to 26th, and 66,465 tons in June to 
26th. Notwithstanding this and the fact that the statistics with 
respect to Connal’s stores are favourable, much more so than they 
were last month, it is calculated that the pig iron stocks in the 
district will show some increase, though how much it is not easy to 
estimate on account of the interruption to local consumption 
caused by the stoppages of the finished ironworks and foundries 
during Stockton race week, which races most manufacturers would 
gladly see abolished, for they reduce the output of the Middles- 
brough and Stockton works by at least 2 per cent. per annum. 
Not long ago an effort was being made to bring about the esta- 
blishment of another week’s racing at Stockton in the spring, but 
the ironmasters strongly protested, and a second meeting has not 
been established. 

Connal’s stock on Wednesday evening amounted to 152,653 tons 
—2027 tons decrease on the week, and 1352 tons since the com- 
mencement of the month. When it is borne in mind that 
their stock increased. nearly 15,000 tons last month, the August 
return is certainly satisfactory, and it is not surprising that 
the price of Middlesbrough warrants is improving a little, especially 
when Scotch and hematite warrants have ceased to fall. Middles. 
brough warrants have this month been as low as 38s. 6d. cash, but 
last week 39s. 3}d. cash would be paid, and 39s. 4}d. cash was 
asked. Each day this week has shown some improvement, and on 
Wednesday they could not be had under 39s. 9d., which is not 
dear, considering that 48s. cash bas te be paid for hematite 
warrants and 47s. for Scotch. 

Most of the makers of Cleveland pig iron quote 40s. per ton for 
prompt f.o.b. deliveries of No. 3 G.M.B., and merchants whe were 
selling at 39s. 6d. early in the week, have raised their rate to 
39s, 6d.; and neither makers nor merchants can supply large 
quantities at any price. For delivery over the rest of the year 
38s. 3d. was taken last week ; but 39s. 3d. has been paid this week, 
and even 39s. 6d., and some producers are not now disposed to 
accept less for forward than for promptdelivery. For grey forge the 
demand is not satisfactory, considering that all the manufactories 
that werestopped last week for Stockton races have got to work again. 
Scarcely 36s. per ‘ton will be paid, a price low enough to attract 
Scotch customers more largely, seeing that they cannot get any 
Scotch iron so cheaply, even when 5s. per ton is added on the cost 
of delivery. Mixed numbers of local hematite are quoted 48s. per 
ton, a price which can leave very little, if any, profit with ore at 
13s. per ton and coke at 13s, These are the prices delivered on 
Tees-side, but good coke can be obtained at 12s. 9d. Still, coke 
keeps its price very fairly, because the supply has declined at the 
same rate as the demand, the coalowners being indifferent about 
making coke in many cases, because the coal trade is so prosperous 
that they could sell the coal itself to better advantage than if they 
converted it into coke. The coal trade has seldom been in such a 
brisk condition as it is at present, and as it promises to keep active, 
ironmasters cannot expect much further relief in the cost of fuel. 

The members of the Enginemen, Cranemen, Boilerminders, and 
Firemen’s Association, who threatened to cause the stoppage of 
four of the leading pig iron making establishments in the North 
of England, have apparently been thoroughly beaten, as at three 
of the works they agreed to continue work on the masters’ terms 
unconditionally, and at the other works—Messrs. Bolckow, 
Vaughan, and Co.—they withdrew their demand for a month, but 
are now to be put on the same footing as the men at all the 
works. At the Acklam Works, which have been idle all this year, 
but which will be re-opened when the repairs and alterations 
now in progress are completed, the engi have been re- 
engaged on the understanding that their wages are to be regu- 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has continued very quiet. There 
is practically no speculative business in warrants, Only a very 
few transactions have taken place in Scotch iron, and these have 
been all for cash, no forw business being done. The inquiry 
for hematite iron is extremely poor. There is rather more business 
in Cleveland warrants, the prices of which have this week aig f 
improved. Scotch warrants have been done at 47s, 2d. to 47s, 4d. 
cash, Cleveland 39s. 4d. to 39s, 7d., and hematite at 48s. 

The prices of makers’ iron are nearly all lower this week, the 
decline varying from 6d, to 1s. r ton. G.M.B., f.o.b. at 
Glasgow, No, 1, is quoted at 47s. Ba. per ton; No, 3, 47s. 3d.; 
Govan and Monkland, ditto ditto; Carnbroe, No. 1, 49s.; No. 3, 
48s.; Clyde, No. 1, 56s.; No. 3, 52s.; Gartsherrie and Summerlee, 
No. 1, 57s. 6d.; No. 3, 53s, 6d.; Langloan, No. 1, 59s.; No. 3, 55s.; 
Coltness, No. 1, 58s. 6d.; No. 3, 55s.; Calder, No. 1, 57s. 6d.; No. 3, 
54s. 6d.; Glengarnock, at Ardrossan, No. 1, 58s. 6d.; No. 3, 50s.; 
Dalmellington, No. 1, 50s. 6d.; No. 3, ‘49s. 6d.; eT No. 1, 
49s, 6d.; No. 3, 48s. 6d.; Shotts, at Leith, No. 1, 59s. 6d.; No. 3, 
55s. 6d.; Carron, at Grangemouth, No. 1, 62s.; No. 3, 55s, 

The shipments of pig iron from Scotch —_ in the past week 
amounted to 8313 tons, compared with 11,687 in the corresponding 
week of last year. Italy took 1407 tons ; Canada, 975 ; Germany, 
415; United States, 450; Australia, 370; India, 200 ; China and 
Japan, 255; Holland, 200; other countries, 810. The coastwise 
shipments were 3226 tons, against 4826 in the same week of 1890. 
The total shipments, coastwise and foreign, for the year are 178,564 
tons, compared with 309,047 last year. 

Since last week one hematite furnace has been put out, and there 
are now sixteen furnaces making this iron, compared with twenty- 
six at this date last year. Basic iron is being made by four 
furnaces, compared with eight twelve months ago. The output of 
ordinary iron and special brands is considerably larger than last 
year, there being now fifty-five furnaces making these qualities, 
compared with forty-four a year azo, the increase in the output 
being at the rate of about 2500 tons per week. 

During the past week there was shipped from Glasgow Iccomo- 
tives worth £5347, sewing machines £1611, other machinery £48+2, 
steel goods £5016, and general iron manufactures £35,816. 

Business continues fairly active in the malleable iron trade. 
Makers report that orders come to hand freely, and that they 
have no difficulty in obtaining the circular prices. The lowest 
grade of common bars is quoted £5 15s.; second grade, £6; highest 
grade, £6 2s. 6d., best bars being 10s. per ton higher ; sheets, 
£7 10s., all less 5 per cent. discount. There has again been rather 
more inquiry for unbranded iron for the Indian market, and orders 
for this description of iron have been placed within the last few 
days at the rate formerly current—viz., £5 5s. per ton net. 
| There is little improvement in the steel trade. The main 
change for the better in connection with it arises from the fact that 
as the strike of ironworkers on the Clyde is now over, the 
delivery of steel under old contracts will be immediately resumed. 
But the outlook for the future is not at all promising. The prices 
of steel are irregular. 

The coal trade continues active, particularly in the shipping 
department, and prices have been firmer. Splint coal is quoted, 
f.o.b. at Glasgow, 8s. 9d. to 9s.; main; 7s. 10d. to 8s.; ell, 8s. 9d. 
to 9s, 3d.; steam, 10s. to 10s. 9d. Dross is still plentiful, but as 
the district trade holidays are now over, the consumption of it will 
be larger and more regular, and it is believed that its price has 
about touched the bottom. 

After a strike extending over several weeks, the ironworkers in 
the Clyde shipyards have gone back to work at a reduction of 
5 per cent, in their wages. The strike was undertaken in opposi- 
tion to the executive of the union, and the action of the men has 
been condemned on all hands. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE inquest at the deep sinking of Llanbradach Colliery 





lated by the sliding scale like those of the blast-fur 

The finished iron and steel trades continue in a very unsatis- 
factory condition, and there does not appear to be much pro- 
spect of manufacturers being able to keep their mills in regular 
employment during the autumn and winter. This week they are 
more fully occupied on Teesside than usual, but it is because of 
the specifications which accumulated owing to last week’s holidays. 
The plate and angle makers are the most regularly employed, and 
if freights continue to improve orders for new vessels may be 
received more freely. Iron ship-plates are £5 8s. 9d.; steel ship- 
plates, £5 17s. 6d.; iron ship angles, £5 5s.; steel ship angles, 
£5 12s. 6d.; common bars, £5 10s.; all less 24 per cent. discount 
for cash on 10th of month following delivery and f.o.t., but it is not 
difficult to obtain concessions from these rates. Heavy steel rails 
have been reduced to £4 2s. 6d. net, but even less than this would 
be taken. Messrs. Bolckow, Vaughan, and Co. will not pay an 
interim dividend this year. The directors, in view of the present 
unsatisfactory condition of the iron and steel trades, have decided 
to carry forward the balance of profit for the half-year to the end 
of the financial year, 

The engineering industries are still well employed, but fresh 
orders come in very slowly. At the Firth-street works of Messrs. 
Robert Stephenson and Co., Newcastle-on-Tyne, a labour difficulty 
has arisen, the men having handed in their notices to leave, if one 
of the managers against whom they have a grievance does not 
resign. The dispute is thus a very similar one to that which 
occurred in the summer of 1886 at Sir William Armstrong 
and Co.’s Elswick Works, where the men protested against 
certain regulations instituted by Messrs. MacDonell and Brown, 
and demanded that their resignations be given. A strike of 
all the men occurred in this case and lasted some time. A few 
inquiries are reported for railway chairs and materials for light 
railways, but they do not result in any work of moment being 
secured. Mr. A. B. Gowan, assistant-manager at Sir W. G. Arm- 
strong, Mitchell, and Co.’s Walker Shipyard, has accepted an 
appointment with the Naval Construction and Armaments Company, 
Barrow-in-Furness, and on leaving was the recipient of testimonials 
from the officials, foremen, and ambulance corps. He is succeeded 
at Walker by Mr. William Craig, from Messrs, Lobnitz and Co., 
at Renfrew. 

The death is recorded of Mr. Andrew Watson, head engineer at 
the Marquis of Londonderry’s New Seaham Collieries, aged 44 years. 
He was a son of the late Mr. Robert Watson, engineer to the 
Marquis of Londonderry, at the Dock Works, Seaham Harbour, 
and was formerly asea-going engineer. The death took place a 
few days ago at the age of 91, of Mr. George Bartram, the father 
of Mr. R. A. Bartram, of Bartram, Haswell, and Co., iron and steel 
shipbuilders, South Dock, Sunderland. Mr. Bartram, senior, him- 
self was a shipbuilder, ing busi in 1836 and continuing 
until about 1870, when wooden shipbuilding died out. 

The Tees Hetton Coal Company has sold its Tees Hetton and 
Evenwood Collieries to the North Bitchburn Coal Company, and 
has appointed Mr. Frank Brown, of Stocktén, to wind up the 
affairs of the company. 

The proposal to construct a ship canal from the Tyne to the 
Solway Firth has so far advanced that a London engineer has 
arrived in the district in order to make the necessary survey. It 
is suggested that the canal should be 200ft. wide and 30ft deep, 
locks being dispensed with. Such a scheme of sending the com- 
merce of the East Coast through to the West has long been 
thought of. The present proposal would be also of national im- 
portance, as it would allow of the rapid concentration of the navy 
to be made on either the East or West Coasts, and it is hoped 
that on such a ground the Board of Trade would sanction a grant 
of money. 





ts toa censure on the management. In the neighbourhood 
another colliery explosion took place this week, when two men were 
killed and many had narrow escapes. This is one of the collieries 
where the use of the naked light is continued. 

After a long immunity from disaster, accidents seem to have set 
in, and the mining world will do well to be careful. The excep- 
tional stormy period we are having in the colliery districts indicates 
great barometrical disturbance, and it is to be hoped this will be 
noted locally. On Sunday two men were killed by an explosion at 
one of the Plymouth Company’s collieries. It was fortunate that it 
occurred when it did. Had it been ona busy day of the week, the 
loss of life must have been great. In addition to these colliery 
accidents, several distressing events have taken place at Cyfarthfa, 
one man being literally roasted in molten steel, and another hurled 
to the ground and killed, while loading the furnace. 

There is a little brighter appearance at the steel-wcrks. 
Cyfarthfa is very busy with steel bar, and has large orders 
booked. Dowlais, too, is beginning to increase its make of tin 
bar. The chief complaint at the works is, not the slackness of 
inquiry, or even the dearth of orders, but the low prices which 
must be pted to do busi 

On ’Change at Swansea this week the following quotations pre- 
vailed, and it was stated that they were obtained without difficulty. 
Pig iron, Glasgow, 47s. 14d.; Middlesbrough, 39s. 6d., for No. 3. 
Hematite, 48s.; Welsh bars from £5 7s, 6d., sheet iron from £7, 
and steel from £5; Bessemer tin-plate bars, £4 15s,; Siemens 
from £5. 

A few rails for Colonial requirements, and for home, have been 
turned out, and a moderate make of colliery rails. During the 
week Ireland has been a contributory of several cargoes of old rails 
to Wales, One satisfactory feature in the steel trade is the im- 
provement in consignments of iron ore. Most of the leading works 
are increasing stock, 

This week some of the members of the British Association visited 
the hematite quarries of Pentyrch, formerly worked by the Melin- 
griffith Iron and Tin-plate Company. As it isa “leaner” ore than 
that of Bilbao, it has ceased to be worked for some time, though, 
upon emergencies, it might reasonably come again into use. 

The tin-plate trade has not recovered altogether. There is a 
degree of weakness about it which is disheartening, though ‘‘ good 
tien and true” are unchanged in their opinion that a revival is 
only a question of time. Some of the works remain idle ; Spitty 
and Old Lodge in consequence of disputes, and the Duffryn, 
Hendy, and Penclawdd. 

Quotations, mid-week, were : Cokes, 12s, 9d. to 13s.; Bessemer, 
13s. to 13s. 3d.; Siemens, 13s. 3d. to 13s. 6d.; ternes, 25s. 6d. to 
28s. 6d.; best charcoal, according to brand, 15s. to 19s, . 

The steam coal trade maintains a fairly buoyant tone, the only 
drawback is a slackness in arrival of tonnage, and it was currently 
reported in Cardiff this week that coalowners, in order to keep 
their wagons going, were accepting a little under existing quota- 
tions. 

The decline in price seems, on the whole, to have been arrested, 
and it means, with regard to best steam, not more than ls. per 
ton. Quotations this week at Cardiff were as follows :—Best steam, 
from 14s, 3d., and in some exceptional cases touching 14s, 9d. 
Seconds were to be had from 12s. 6d., and small is now fetching 
from 6s. 6d. to 6s. 9d. This movement in smalls is a singular one. 
At one time it was easy to buy at 5s, 3d. 

House coal is very dull. We must’ wait a month to see the 





volume of house trade increase. Prices are immovable. 

Patent fuel, which generally runs in harmony with small coal, is 
very steady. Nearly a thousand tons were despatched from Swansea 
last week. Prices range from 12s. 6d. Pitwood continues 
Coke is as dull as ever, 





vigorous, and at Cardiff fetches 15s, 6d. 





although prices are fixed low enough; good furnace coke is 
selling at 18s, per ton, and foundry from 19s. 6d, 

Swansea exceeded the average in coal shipments last week. 
San Francisco is buying largely of best anthracite. 

Newport coal trade continues fairly good. At a late visit 
to the port I was impressed with the activity every where observable. 
In building Newport is stretching out on each side; lines of rail 
wiad in every direction, and the length of laden coal trucks is 
immense, 

A good steady tin-plate and rail export, principally home, con- 
tinues to-be made by Burton and Sons, 

The Newport Steam Tug, Towing, and Trawling Company is 
announced, Capital £15,000, in £10 shares, 

Tin-plates exported from Swansea last week amounted to a trifle 
over 15,000 boxes, while make was increased by 33,000. 

The meeting of the British Association has been a brilliant review 
of scientific progress, but the weather has been execrable. Still, 
results, if embodied in a cheap pamphlet, will be of more permanent 
value than if simply heard in a lecture-room, 

Sir William Lewis returns next week from a lengthy voyage on 
one of the Orient steamers, 

Lord Tredegar has accepted the position of president of the 
Ch of C 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


RATHER more animation has, during this week, been observed on 
the general iron market over bere. If this is to be looked upon as 
only a passing movement, or if it is the beginning of a general turn 
for the better, no one can say at present. At any rate, the iron 
business all round shows a rising tendency, and though selling and 
buying transactions continue to be of the limited kind which has 
been usual of_late, the general tone is a healthy one. 

There is no important change to report with regard to the con- 
dition of the Silesian iron business. A brisk activity is kept up at 
the steel works and rolling mills, but in spite of this, stocks of pig 
iron have accumulated to such an extent that some owners will soon 
be obliged to blow out their furnaces, in order to avoid over-stock- 
ing. Yet, even if this measure be taken, there is said to be little 
probability of the iron market improving before the end of the year. 
As regards prices, they are, without exception, on a very low level. 

In Austria-Hungary the situation of the iron industry continues 
to be a good one. The pig iron market has remained unchanged 
from what was reported last week. Steel works, as well as plate 
and wire mills, report themselves in improved activity, orders in 
hand securing a full employment far into autumn. Numerous 
inquiries are also coming in for bars and hoops. The sheet trade 
appears to be slightly improving, but still not sufficiently to allow 
of an advance in prices. The business done in castings is far less 
satisfactory. In the French iron trade there is practically no 
change to note, either in tone or price. Weakness prevails in all 
branches, and as yet no prospects of improvement are perceptible. 

Belgian iron industry is a little less depressed, though by no 
means in a very hopeful condition, Orders are coming in sufti- 
ciently fast, but makers are rather disinclined to book orders 
for long delivery at the present low quotations, Prices are:—For 
good hen quality, 60f.; Luxemburg do., 49f.; Luxemburg 
foundry, 56f. Bars, No, 1, free station, 130f. ; free Antwerp, 
127°50f.; angles, free station, 137°50f. Plates, No. 2, for inland 
and abroad, 175f.; No. 4, for inland and abroad, 240f. Sheets, 
185f.; steel plates, 185f. Steel rails, free Antwerp, 120f, p.t. 
These quotations will show that, with the exception of forge pig, 
which rose from 59f. to 60f. p.t., prices have remained unaltered 
since the beginning of last month, According to official quotations 
the Belgian coal mines produced, during the first two quarters of 
the present year, 9,094,389 t.; being 988,526 t. less than in the 
previous year. The iron works produced 236,049 t.; 16,657 t. less 
than the year before; and the steel works produced 93,203 t.; 
being 18,833 t. less than in 1890. The make of pig iron was 
206,525 t.; 64,199 t. less than in the previous year, Thus, a 
decrease in production is to be noticed in all branches. 

If there is any change to note in the Rhenish- Westphalian iron 
business, it is a slightly improving demand in the pig iron branch. 
Iron ores still remain rather neglected, in the Siegerland as well as 
in Nassau. For Spanish ores, however, a lively demand has been 
coming forward upon the week. With regard to the different 
sorts of pig iron, inland d 1 for spi isen has been pretty 
lively, while that from abroad has remained quiet, Some very 
ak orders in basic have also been booked, and the general 
demand for forge pig appears to have slightly improved, only the 
prices offered for that sort are in many cases too low to appear 
acceptable, in consideration of the stil] prevailing high quotations 
for coke and coal. In the finished iron department nothing has 
changed since last letter. Bars continue in fair request, the 
orders booked securing employment for several weeks to 
come. Girders and hoops remain unaltered in price as well 
as in demand. There is a most active request coming forward 
for plates, especially for the heavier sorts, and the sheet 
trade can boast of very good employment, at least in the 
Rhenish-Westphalian district; in the Siegerland prices are more 
or less depressed. Foundrieg and machine factories have of late 
been in less Incrative occupation, At first, the going down of this 
branch of industry had been looked upon as being only temporary, 
but the unfavourable condition now appears likely to continue, and 
a bad winter’s business is even looked forward to, At a recent 
tendering at Cologne for 12,200 tons steel rails, and 17,000 tons 
sleepers, the lowest offers for rails were, from German works: 
Aachener Hiittenactienverein at M. 115°50; Gebriider Stumm in 
Neunkirchen and the Burbacher Hiitte, both at M. 116 p.t. at 
works, English works asked M. 12] p.t. free Ruhrort. For sleepers 
the lowest bidders were, Niither in Mannheim, ‘‘ Phinix ” Rubrort, 
Aachener Hiittenverein and the ‘‘Gutehoffungshiitte” at 
M. 115 p.t. at works. An English works offered for sleepers at 
M. 114 p.t., free Herbesthal. The quantity of the yearly pro- 
duction of the German mines is increasing considerably, but the 
value of the output is even more increasing, as will be seen from 
the following figures:—In 1886: 52,482,799 t. coal were produced, 
in 1890 64,373,816 t. Value in 1886, M. 257,755,620; in 1890, 
M. 479,523,844. In brown coal no change in price has taken place 
that would be worth noting, but in asphaltum production went down 
from 15,829 t. to 14,533 t., while the value rose from M, 82,586 to 
M. 200°315. With regard to the output in ores, iron ores are 
chiefly to be taken into consideration. In 1886, 3,555,493 t. wera 
gained, in 1890, 4,243,399 t. Value was in 1886, M. 18,723,390; 
in 1890, M. 31,599,880. Increase in price has been strongest in 
zine ores, the production of which rose in that period—from 1886 
to 1890—from 707,216 t. to 757,862 t., the value increasing from 
M. 7,704,260 to M. 23,375,415. : 

The thirty-second gencral meeting of German engineers has 
during this week been held at Dusseldorf, and besides the usual 
interesting discourses, visits to the various industrial establishments 
of that busy district, and finally, pleasure trips to favourite spots 
on the Rhine are described as having been highly satisfactory. 

Numerous accidents have again occurred in various parts of the 
Continent in consequence of storms, heavy rainfalls, and railway 
collisions, The passenger traffic at this time of the year is some- 
ting marvellous, and yet constantly on the increase. Switzerland 
will find it more and more difficult to offer modern facilities com- 
bined with perfect security to the many thousands who hurry to 
her mountains, At all events, there is no want of energy in pro- 
posing and also in ——s out new lines in every possible direction 
and of every conceivable system. 
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Tur Bath and West and Southern Counties Agricul- 
tural Society will hold its annual show at Swansea in 1892, The 
show will open on Wednesday, June Ist, and close on Monday 
June 6th, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, August 19th, 1891. 
THE business outlook throughout the United 
States is a trifle better than for some time past 
at this writing. Financial conditions are not yet 
settled satisfactorily, but there is an improving 
tendency apparent in all directions of trade to be 
noted. This improvement consists in a slightly 
better demand for iron of all kinds, we may say, 
an increasing demand for lumber, although by no 
means a heavy ene, due in part to the activity 
springing up in building circles, and a general 
activity which is now noticeable in all lines of 
business. Prices are fairly firm, and likey to 
remain so, The restriction of the output of coal 
is having a good effect, and it is thought the out- 
ut for August will be kept in the 3,000,000 ton 
imit fixed by the agents some days ago, which was 
confirmed by the presidents of the coal companies. 
At Philadelphia a are looking anxiously for 
the placing of the orders for the Reading terminal 
work which we hear are to be given out soon. 
The steel rail mills are still very dull, prices being 
held at 30 dols. at mill for small lots, with only 
very few orders being placed at this time. At 
Sparrows Point, near Baltimore, Md., there has 
been erected furnaces for the production of 
Bessemer steel. This has been building for four 
years, and is one of the largest in the world, It 
will turn out steel rails 180ft. long. The first 
blast occurred on August 2nd, and was very 
successful. The largest hammer in the world has 
been completed at Bethlehem, Penna., within the 
past month, 








NEW COMPANIES. 


THE following companies have just been regis- 
tered i— 


Feeder Road Saw Mills and Timber Company, 


Limited. 


This company was registered with a capital of 
£12,000 in £10 shares, to acquire the under- 
taking of a timber merchant and saw mill pro- 
prietor now carried on at Feeder-road, Bristol, 
under the style of the Feeder-road Saw Mills and 
Timber Company, in accordance with an agree- 
ment expressed to be made between Jno. Thos. 
lles of the one part and the company of the other 
part, and to carry on business as timber merchants 
in all its branches, 

The number of directors is not to be Jess than 
two nor more than five, the first being Jno. 
Thos, Iles, 8, Clarence-road, Bristol; W. H. 
Butler, Summer-hbill, St. George; and T. Butler, 
Elmgrove- , Cotham, Bristol. Qualification 
25 shares. Remuneration to be fixed by the 
shareholders in general meeting. Registered by 
Waterlow and Sons, London Wall, E.C, 





Glykoline Lubricant Company, Limited, 

This ig age! was registered with a capital 
of £10,000 in £5 shares, to carry into effect an 
agreement expressed to be made between Alex. 
Banks of the first part, A. Ness of the second 
part, C. H. Ridsdale of the third part, A. Jones 
of the fourth part, and this company of the fifth 
part, and to carry on in all its branches the busi- 
ness of oil and grease merchants and lubricant 
manufacturers, at Boundary-road, Middlesbrough. 

With slight modifications the regulations of 
table A apply. ~~ hee by Jordan and Sons, 
120, Chancery-lane, W.C. 





Automatic Smoke Prevention Syndicate, Limited. 


This company was registered with a capital of 
£25,000 in £10 shares, to carry into effect an 
agreement made 7th August between W. 
McGriffin Greaves, of the one part, and C. H. 
Chadwick, on behalf of the company, of the 
other part, for the acquisition of the business of a 
furnace engineer, now carried on by W. McG. 
Greaves, at 6a, Fountain-street, Manchester, and 
of certain patent rights relating to an improved 
smoke-consuming apparatus, and to carry on the 
business of engineers in all its branches, The 


first subscribers are :— 
Shares. 
Kingsfield, Sale. 


8. J. Tennant, ee ee 
R. C. Irwin, The Limes, Cheetham-hill, Man- 
eee ee ee 
W. J. Southwell, Waverley-road, Stockport... 
J. Roberts, Clifton House, Heaton Moor 
Bennett Nash, the Hamlet, Lymm.. .. 
R. Harkin, Southleigh, Heaton Mersey  .. .. 
E. Makin, jun., 40, New Brown-street, Man- 
ae a en Ce ee ee 
Registered without special articles by Jordan 
and Sons, 120, Chancery-lane, W.C, 
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Aqueous Works and Diamond Rock Boring Com- 
pany, Limited, 

This company was registered with a capital of 
£10,000 in tt pe Ben to carry into effect an agree- 
ment expressed to be made between J. D. A. 
Norris of the one part, and this company of the 
other part, and to carry on business as artesian 
well borers, dredgers, &c. 

The number of directors is not to be less than 
three, nor more than seven, the first shall be 
appointed by the signatories to the memorandum 
of association; qualification, 100 shares; remu- 
neration, chairman £4 4s., ordinary directors 
£3 3s. for each board attendance, Registered by 
Milward and Co., 188, Fleet-street, E.C. 





Martiny, Limited, 

This company was registered with a capital of 
£200,000 in £4 shares, to uire, in accordance 
with an agreement made July 2nd between the 
New Asbestos Company, Limited, of the one 
vart, and J. Simpson, as trustee for Martiny, 

imited, of the other part, the undertaking of 
the New Asbestos Company, Limited; and 
further, to carry into effect an agreement made 
June 19th between Messrs. Martiny and Uo,, of 
the one part, and J. Simpson, on behalf of the 
company, of the other part, for the acquisition of 
the undertaking of an india-rubber and gutta- 





percha and cable manafacturers and merchants 
carried on by Messrs, Martiny and Co., at Paris, 
and elsewhere in France ; to carry on in England, 
France, Italy, and elsewhere, the business carried 
on by the New Asbestos Company, Limited, 
and Messrs, Martiny and Co., or either of them, 
and to work any of the properties acquired by 
the company in France, Italy, or elsewhere; to 
carry on the business of mining for asbestos, and 
turning to account the same; ‘and as manufac- 
turers, producers, importers, and dealers in 
india-rubber, tta-percha, and other similar 
substances, and as manufacturers of all kinds of 
vulcanised and elastic goods, &c. The first sub- 
scribers are :— 


Share 
W. C. H: Lupton, 60, Hargwyne-street. Clapham 
T. R. Watts, 86, Ridge-road, Hornsey, N. .. 
F. A. Koszelski, 14, Pelham-road, Wimbledo: 
T. Lattimer, 119, Drummond-road, 8.E.. .. 
W. McDonell, 40, Lacon-road, E Dulwich .. 
C. Lloyd, 60, Gresham street, E.C .. .. .. .. 
A. Smith, Whitton, near Hounslow aa aa 1 


The number of directors is not to be less than 
three, nor more than seven, the first to be 
appointed by the signatories to the memorandum 
of association ; qualification, £1000; remunera- 
tion, £900, with an additional £100 for the chair- 
man, and a further sum equal to one-tenth of the 
profits made by the company during the year, 
after —— of 6 per cent, dividend—the same 
to be divisible. Registered by M. Abrahams, 
Sons, and Co., 8, Old Jewry, E.C. 


8. 
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Petroleum Oil Trust, Limited. 


This company was registered with a capital of 
£330,000 in £1 shares to undertake and carry on, 
in the Dominion of Canada or elsewhere, the 
businesses of searching for, refining, and dealing 
in rock oil, coal oil, and hydrocarbons, and all or 
any of the products thereof ; also as miners, salt 
producers, builders, railway contractors, timber 
merchants, farmers, shipowners, &c. The first 


subscribers are :— 

Shares. 
P. A. Hutchinson, 18, Farvart-road, alham 
Green 


G. J. B. Buckley, 3 and 4, Great  Winchester- 
ee ee 


L. Green, 18, Ross-road, Wallington, Surre 


street, E.C. Ch he: 6a; fee 
T. H. Wakefield, 88, London-wall, E.C... .. .. 
W. H. Asblin, 4, Marquis-road, Bowes Park.. .. 
J. C. Hulbert, Havering House, Stanstead, Esse 
F. C. Lelliott, 10, Jeffreys-road, Clapham 


The number of directors is not to be less than 
two, nor more than seven; the first being the 
first signatories to the memorandum of associa- 
tion; qualification, £500; remuneration to be 
determined by the company in general meeting. 
Registered by Radcliffe, Cator, and Hood, 20, 
Craven-street, Charing-cross, 
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THE GATESHEAD ACCIDENT.—The inquest on 
the bodies of the seven workmen who were killed by 
the fall of the four hydrochloric condensers on 
Sunday, July 26th, at Friars Goose Chemical 
Works, Gat d, was r d on Wednesday. 
There were six condensers, each 90ft. high, filled 
with coke, The coke in the centre condenser 
fired, and a man named Heslop went to the to) 
and turned the water on. The condenser sud- 
denly collapsed, and Heslop falling with it, six 
men rushed to his aid. Three other condensers 
collapsed, and the seven men were buried in the 
ruins. Evidence was given that there was a crack 
in the decomposing furnace, and the experts 
agreed that heated air must have travelled to the 
centre condenser, in which the coke became 
ignited. The stone slabs of which the condenser 
was built split under the action of the heat, and 
the condenser collapsed, striking the other three, 
and causing them to fall. The jury adopted the 
view of the experts, and found that the occurrence 
was accidental, 





Fvet Gas.—Numerous experiments have been 
made of late with a view to the production of gas 
for fuelin manufacturing — Several attempts 
have been made in New England in this line, and 
some of them have proved away | successful and 
may be developed satisfactorily, but their efforts 
have not been confined to New England, where 
the high cost of coal as fuel makes it especiall 
important that a substitute shall be found, if 
possible. A company in Illinois has been experi- 
menting withameans of improving the manu- 
facture of fuel gas, and the result, as reported by 
the Jron Age, is very satisfactory. It says :— 
‘‘These experiments have been under the direction 
of Dr. Alphonse Hennin, who has devoted a 
great deal of his time and study to this branch 
of industrial chemistry, The result of these 
experiments has been the invention by Dr. 
Hennin of a process for making a fuel con- 
taining as high as 60 per cent. of combustible 
matter, and at the same time obtaining larger 
quen‘ities of ammonia and tar per ton of coal 
used than have ever before been secured by any 
process. The processhas been covered by letters 

atent, both in this country and in Europe. 
he Springfield Iron Company has now in opera- 
tion at its works two large producers 10ft. in 
diameter and 15ft. high, making gas by this 
process, and is building three more of the same 
size, These, when completed, will consume 
forty to fifty thousand pounds of coal per day, 
and make 5,000,000 to 6,000,000 cubic feet of 
gas per twenty-four hours, The apparatus con- 
sists of cylindrical producers, 10ft. in diameter 
and 15ft. high, made of wrought iron and lined 
with fire brick. The fuel is fed into a sree at 
the top of the producer, and the bed of fire is 
supported on a grate near the bottom. The 
combustion which generates the heat for distilla- 
tion is maintained by blasts of steam and air 
which are introduced radially through tuyeres 
just above the grate. The novelty of the inven- 
tion consists in so regulating the relative propor- 
tion of steam and air as to maintain in this lower 
rtion of the producer an incandescent zone or 
Bed of fuel at a sufficient temperature to de- 
compose practically all of the steam admitted, 
and at the same time so regulating the supply of 
fresh fuel that the upper portion of the producer 
is kept at a temperature sufficiently low to allow 
the formation of ammonia and prevent its decom- 
position,” 





THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


17th August, 1891. 


13,818. Macic Meta Po.isnino Powper, J. Miller, 
Vine-street, near Openshaw. 

13,819. OnpDiINaRy, &c., SHoxs for Horses, W. Whatling, 
Birkenhead. 

13,820. ‘‘WaLk Daruina,” B. Barnett, Edinburgh. 

13,821. Facititatina InstRucTION in VIOLIN PLAYING, 
E. A. Duck, Bristol. 

13,822, Paint Burner, J. Hughes, Manchester. 

13 823. Beproom ToiLer Sexvice, A. F. Morrison, 
Manchester. 

13,824. Mope of Fasreninc Siipinc Doors, H. Champ- 
ness, Bishops Stortford. 

13,5825. Mera. Screws, T. E. Bickle, Plymouth. 

13,826. Injectors, C. 8. Madan, Salford. 

13,827. InstrumENT for Erasine INK Marks, H G, G 
Wilkins, Ealing. 

13,828. Bittrarp TaBies, H H. Cribb and H. J. Hooke, 


** 
7 


Leeds. 

13,829. Brake for Bicycies, &., W. H. R. Wade, 
Dublin. 

13,830. MouLpine Gox¥ Ba ts, J. M. Ross, Glasgow. 

13,831. Osraininc New Basic Compounps, J. Daws n 
and Co., Limited, and J. H. Litkehermille, 
Huddersfield. 

13,832. Gas Ovens and Rancoes, T. Fletcher and A. 
Clare, Manchester. 

13,833. ProreLtinc Move Boats, &c., A. G. Speight, 
London, 

13,834. Wuests of Roap Venicies, H. Moore, London. 

13,835. Miners’ Picks, &., W. Gilpin, sen., and Co., 
and T. H. Thacker, London. 

13,836. Grinpinc Mitt, W. H. Munns.—(H. A. Duc, 
Jun., United States.) 

13,837. PLotrer for SuRvey1NnG Purposgs, V. H. Smith, 
London. 

13,8’8. MouTruriece for Winp INstRUMENTS, G. W. 
Conover, London. 

13,839. Harness Tua, D. F, Grout, London. 

13,840. Ferp Tabie for Roxtiwe Mitts, J. Morgan, 
London. 

13,841. MemoranpuM Books, C. C. Rueger, London. 

13,842, Casks and Barrexs, T. G. Stevens and J. 
Baker, Swanscombe. 

13,843, Caampacne Sypuon, A. Boxall, London. 

13,844. Loose Reep Looms, W. Birtwistle, London. 

13,845. Fasrenines of Scarr 8xipes, &c., R. Bateman, 
Birmingham. 

13,846. Printing Watt Papers, &c., W. J. Slous, 


London. 

13,847. Sarety Money Boxes, T. M. Houghton, 
London. 
13,848. 
13,849. 
13,850. 
13,851. 
18,852. 
13,853. 
13,854 
13,855. 
13 856. 
13,857. 


Fountain,Pens, J. B. Richardson, Liverpool. 

Taps or Cocks, I. Pickering, Liverpool. 
Banvos, E. A. Calvert, London. 

Cover for Disnes, F. G. Lynde, London. 

Winpow Sasues, W. C. Brett, London. 

Tue SkercHer's Alp, G. G. Beazley, London. 

Scw Driat Compass, E. Francois, London. 

CuHILpREN’s Carriaces, E. Schreijer, London. 

Cups and Saucers, W. B. Moore, London. 
Woop-workinc Macuines, H. M. Albee, 


on. 

13,858. ReEapinc and Mowine Macaings, C. T. Burgess, 
London. 

13,859. TooL-cRiInDING Macutnes, C. Wing and H. C. 
Ayrer, London. 

13,860. Type-weiTinc Macuines, H. H. Lake.—(Boston 
Type-writer Company, United States.) 

13,861. EXPLOSIVE rxturE Pump, J. H. Shaw, 
London. 

13,862. Tracinc Apparatus, A. Wyns, London. 

13,863. Skip for VeHicves, J. Robertson and A. Ballach, 


mdon. 
13,864. Woop-workinG Macuines, H. M. Albee, 


mdon. 

13,865. Givinc Notice of the Heatine of Bearines, E. 
Edwards.—(A. Backhaus, Germany.) 

13,866. PLactnc Heavy WeicHTs upon WEIGHBRIDGES, 
E. Edwards.—(W. A. Vieweg, Germany.) 

13,867. GromerricaL Puzzie, E. Edwards. — (A. 
Kottaun, Germany.) 

13,868. SprnpLes of Spinninc Macarines, M. Kuchen- 
becker, London. 

13,869. Makino Giass, W. Walker, London. 

13,870. Feepine Spoons for Inrants, G. H. Needham, 


ndon. 

13,871. Macuine for Assistinc Bootmakers, D. W. 
Fessey, London. 

13,872. ApverRTisinG, A. H. Gibbon, London. 

13,873. PREPARATION of Foop for Inrants, W. R. Dodd, 
London. 

13,874. AIR-CONTROLLING APPARATUS for PNEUMATIC 
Levers, V. Willis, London. 

13,875. Dryinc Moutps, E. Casper and W. Sowerby, 


mndon. 
13,876. CanpDLE Movutpinc Macuine, A. A. Royan, 


on, 
13,877. Castors, J. Freyberg, London. 
13,878. ScraPer for Boots and Sxogs, F. A. Cahn, 


London. 
13,879. WHEELS with Pyeumatic Tires, K. Lehmann, 
ndon. 
13,880. Aero Dynamic MoTIvE-POWER APPARATUS, J. 
Desmaroux, London. 


18th August, 1891. 


13,881. Nostnc Motion for Se.r-actinc Mutss, J. A. 
Holt, Southport. 

13,882. Raisyyc, &c., Winpows, R. and R. Hyde, 
Sheffield. 

13,883. Macutnery for Prore.iine Sues, T. Williams, 
Bristol. 

13,884. Lockina Cycies, A. W. Bennett and E. L. 
Bellhouse, Manchester. 

13,885. ENGrne [ypicators, G. J. F. and R. Black, Bir- 
mingham, 

13,886. Lamps, R. Hamilton, Glasgow. 

13,887. Vianettinc Frame, A. K. Penn and W. W. 
Beasley, Handsworth. 

13,888. CarBonisinG FLUID Iron, J. E. Stead, Middles- 
brough-on-Tees. 

13,889. CycLe and TricycLe Brakes, H. E. Hodgson, 
Halifax. 

13,890. STRENGTHENING CorsETs, A. L. Procter, Man- 


c r. 

13,891. SNAKE Banps for Tent Poss, J. J. Holtzapffel, 

London. 

13,892. Hose Courtine, A. Gray, London. 

13,893. MAKING Fireproor Sarrs, G. O. Talbot, Bir- 
mingham. 

13,894. Makina Lace, W. Fletcher and T. Fletcher, 
Nottingham. 

13,895. CLosetT Fiusainc Apparatus, J. Breeden, 

ndon. 

13.896. Srup, D. Forrest, London. 

13,897. Trusses, J. A. Marvin, London. 

13,898. Togcaps for Boors and SxHoxs, Xc., F. T. Bull, 


mdon. 

13,899. Brick Mou.tpina Macuivery, 8. Eddington, 
London. 

13,900. Cams for Printinc Macuines, &c., J. Wood, 


ndon. 
13,901. Serine Fasteners for Guioves, J. Wood, 


ndon, 

13,902. UnLoapine Suips, Trucks, &c., A. J. Boult.— 
(11. Prasser, Germany.) 

13,903. MECHANICAL MuSICAL INSTRUMENTS, F. Pretsch- 
mann, Liverpool. 

13,904. Macuinss for Borin, &c., T. Haggart, Liver- 


pool. 
13,905. Boxes for SsHartinc, E. and H. Sawyer, 
London. 





a 2 Basic Lixep Furnaces, J. H. Darby, Liver- 


pool. 
ee. Treatment of Sreet or Iron Bars, J. Darby, 
ndon. 

13,908. Cincutar Knitrina Macuines, C. J. Miles and 
W. Spiers, London. 

13,909. Metaturc Buttons, G. C. Dymond.—(J. Mathi- 
son, United States.) 

13,910. Type-weitine Macaines, G. C. Dymond.— 
(L. J. Odell, United States.) 

13,911. Matcu-soxes, J. 8. Foley, London. 

13,912. Propettinc Cars, G. C. Dymond.—(W. E£. 
Prall, United States ) 

13,9138. Sewinc Macuiyes, G. C. Dymond.—(S. Laskey, 
United States ) 

13,914 FLoorinc or Roapways of Brinces, &c, T. 
Whitaker, Manchester. 

13,915. Lire-savinc Rarr for Vessers, E. Bond, 
London. 

13,916 Sream Evoines, 8S. H. James, London. 

13,917. TeLecraPuine, D. H. Smith, Glasgow. 

13,918. Wicket Keepinc and Battine GLoves, W. M. 
Robertson, London. 

13,919. Hee. Burnisainc Macaines, A. B. Fowler, 
Leicester. 

13,920. Tents, 8. M. Johnson, London. 

13,921. Breap, C. Reul, London. 

13,922. MarKINnG Tacs, F, Kohnle, London. 

13,923. EXHIBITING ADVERTISEMENTS, F. L. Campi, 
London. 

13,924 Reaminc and Tarpinc Macutnes, W. Porteous, 
London. 

13,925. “‘ Froris,” W. H. Rosenberg, London 

13,926. Execrric Locomotives, L. B. and C. W. 
Atkinson, and F. Hurd, London. 

—, Printinc TeLtecraPHs, H. V. Hoevenbergh, 

mdon. 

13,928. Rotary Piovuca, 0. Marth, London. 

13,929. Vatve Mecuanism for Hypravtic Lirts, E. 
Boenivg, London. 

13,930 MiLiinc and SHapinc Macaine, T. VU. Bates, 
Sheffield. 

13,931. Steam Borvers, J. E. Bott, London. 

13,932. Lap Macaines, A. F. Shepardson, London. 

13,933. Gieaine or Nappinc Macuatyes, L. Clarenbach, 
London. 

13,934. Sarery Vatves, J. A. and J. Hopkinson, 
London. 

13,9:5. Swacinc the Exps of Meta Tuses, J. P. 
Kennedy, London. 

13,936. Evectric Motors, C. J. Kintner, London. 

13,937. Cans, G. B. Hopper, London. 

13,938. CenTeRING Bars and Rops for Turnine, W. 
Webster, London. 

13,939. OpTruRaTOR for SHot Hoes in IRonciaps, J. E. 
Gowen, London. 

13,940. RecisteRInG Locks, J. N. Maskelyne, London. 

13,941. Dispensine Liquips, W. M. Fowler, London. 

13,942. Exvecrric Circuits, T. Parker, J. H. Wood- 
ward, and E. 8S. G. Rees, London. 

13,943. Cuarns and Puteys, J. Y. Johnson.—(A. de 
Bovet, France.) 

13,944. Brake, P. Benns, London. 

13,945. Tires, A. J. Postams and J. Rees, Londcn. 

13,946. Feep CoTrer, A. Wilson, London. 

13,947. Speep Grass Breve iers, G. E. Winkelmann, 
London. 

. Steam Enoines, H. H. Lake.—(Z. S. Smith, 
United States. 

13,949. -CorrEE MakING APPARATUS, 
Ilfracombe. a 

13,950. Paorocraruic Baos, J. Sedgwick, London. 

13,951. Tunwettinc Apparatus, T. B. Harbottle, 


London. 
13,952. Conveyors for Sanp, &c., G. F. W. Hope, 


J. T. Hart, 


mdon. 

13 953. Distitiinc Wine, A. J. Boult.—(H. Lissagaray, 
France.) 

13,954. Musica, InstrRuMENTs, G. Wright and C. 
Warren, London. 

13,955. Dyemnc TextiLe Fasrics, W. J. 8. Grawitz, 
London. 

13,956. PLates, DisHes, and the like, G. J. Glover, 
London. 

13,957. Hixogs, J. D. Davis, London. 

13,958. Boor Lasts, L. Sacks and H. Richmond, 


mdon. 
13,959. BorrLinc CARBONATED Fiuips, H. Robertson, 
London. 
13,960. Stzam Borters, W. B. Fowler, London. 
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18 961. ELecrricat Parcet Excuanag, A. L. Bennett, 
London. 

13,962. PADDLE-WHEELS, J. H. Biles, Southampton. 

13,963. Torcn for LicuTinc Lamps, W. Wheatley, 


ndon. 
13,964. Opaque NEGATIVE PHOTO-PRINTER, H. Foster, 
ork. 
13,965. AppLyinG BRAKE Power to Looms, R. Wilby, 
M 


arsh. 

13,966. MusicaL BaTrLepore, &c., G. E. Stead, Man- 
chester. 

13,937. Testinc the SrrenocTH of Cotton, E. Appen- 
zeller and E. Filleul, Manchester. 

13,968. Sanrrary Fiusuinc, R. C. Fletcher, Man- 
chester. 7 

13,969. THERMO-TRANSMITIER, &c., D. Nichols, Man- 
chester. 

13,970. CLoc Irons, J. Singleton and R., Singleton, 
Sheffield. 

13,971. AupIBLE SicNaLiinc on Raitways, T. R. 
Shelley, R. H. Fitzsimons, and A. E. Shelley, 


Tipton. 
13,972. RELEASING a FaLLen Horse, F. Shepherd, 
London. 
13,973. Fastentne for WEARING APPAREL, J. E. Brown, 
mdon. 
13,974. CoNVERTIBLE CARRIAGE for Go-carts, 8. Hern, 


ndon. 
13,975. Puartina Straw, Grass, &c., A. Barrett, 
mdon. 
13,976. Lamps, 8. Forbes, London. 
13,977. Steam Generators, T. J. Sullivan, Wallsend- 
on-Tyne. 
18,978. Butron Hoox and SHoe Lirt, H. C. Harrison, 
Birmingham. 
13,979. ManuractureE of Ink Pots, &c., F. R. Baker, 
Birmingham. 
13,980. Recerracies for Hotpine Coat, F. R. Baker, 
Birmingham. 
13,981. Surrortinc Cy.inpers, 8. O. Lees and G. V. 
Challender, Manchester. ‘ 
= SIGNALLING on Trarns, A. Shiels and W. Elliot, 


we 

18,983. Securinc Mou tps, W. P. Winter, Portsmouth. 

13,984. Forminc Rai Cuarrs, C. A. Embleton, Mid- 
dlesbrough-on-Tees. 

13,985. AXLE-Boxes for Raitway Carriaces, R. Hyde, 
Sheffield. 

13,986. PeRaMBuLaToRS, J. L. Garsed, Halifax. 

18,987. Compounp Encines, C. 8. Madan, Salford. 

18,988. ENLARGEMENT or DiminvuTion of the DIAMETER 
of WHEEi8, &c., F. 8. Willoughby, Manchester. 

13,989. Ts and Suogs, J. and F. Hawthorn, Man- 
chester. 

13,990. Steam Traps, A. L. Sellier, Glasgow. 

18,991. Bicyciss, &c., J. T. Ford, Portsmouth. 

13,992. Syoz Brusues, R. W. Hunt, Scarborough. 

13,993. Drais Pipes or Gutrers, I. Barradale, 


London. 

13,994. Suppryine Disinrectants, H. B. Thornton, 
Liverpool. 

— Fastener for Boot Laces, &c., F. J. Snell, 


ndon. 
13,996. APPARATUS for ADVERTISING, G. Dear, Liver- 


OL, 
13/097. Hopper of Turnip Cutters, E. Samuelson, 
Banbury. 
18,998. SELF-sPRING CouPLiNG for RarLway CARRIAGES, 
T. Orrell, Elton. 
13,999. Supptyine Disinrecrant Liquips to Wa" ER- 
cLosets, &c., F. F, Halliday, Cheshire. 








184 


THE ENGINEER 





Ave. 28, 1891. 











14,000 Cneckinc Suutties in Looms for Weavine, 
J. D. Garside, Huddersfield. 

14,001. Securmyc Carp CLorHinc to Fiats of CaRDING 
— E. Jones and J. W. Fawcett, Hudders- 
field. 

14,002. Gas Motors, J. T. King.—(/J. S. Connelly, 
Onited States ) 

14,003. SigNauinc Apparatus, W. Pitt, Birmingham. 

14,004. UrL and Spirit Lamps, J. Hinks, London. 

14,005. Puririers for Mippiines, J. Smith and J. 
Course, London. 

14,006. Davrrs, M. Law, London, 

14,007. Tune Currer, G. Burton, Forest Gate. 

14,008. Harr Pins, R. R. Hunt, London. 

14,009. Steeve Links or Soxrrarres, R. R. Hunt, 
London. 

14,010. Umprevias, R. R. Hunt, London. 

14011. Apvertisine, T. B. Browne, London. 

14,012. Hotper for Newspapers, J. E. Baron von 
Sundahl, London. 

14,013. Caristmas Carbs, E. Schmidt and C. Heymann, 
London. 

14,014. Necktigs, &c., W. B. Fotheringham, London. 

14,015. Toots for CLreanine Suvks, & , T. MacLean, 
London. 

14,016. Comprnation Garments, R. M. Shelley, 


London. 

14,017. BepctotHes and Basy Hoiper, C. Kanzler, 
London. 

14,018. Paper-mMakinG Macutxes, H. Biermans, 
London. 

14,019. Furnaces, J. N. Morath and F. 8. von Straz- 
nicki, London. 

14,020. Batt Beartne for Centrirucat or RoTaky 
Macuives, G . Emett, London. 

14021. Revotuste Grates, P. L. Crowe, United 
States. 

14022. Human and other Cioruine, &c., 8. Dixon, 
London. 

14,023. ELecTromerters, C. Raab, London. 

14,024. Sprrtoons, A. Pusel and T. Senestrey, London. 

14 025. Bicycle Hanpies, H W. Ravenshaw, London. 

14,026 Typrs-warter, J. Paterson, London. 

14,027. Feepinc Borries, H. H. Lake.—(@. R. Schim- 
mel, United States ) 

14,028. Ececrrotyre Piates, E. Messemer, London. 

14,029. Marktnc or Scortnc Bruuiakps, C. H. Churms 
and L. J. Poole, London. 

14.030. Measurntnc Deprus, B. and R. Redwood and 
H. Barringer, London. 

14,031. Harpentnc Tunes, ©. Imray.—({F. C. Glaser, 
Germany. 

14.032. Treatinc VecEtaBe Fisre, J. D. Tompkins, 
London. 

ee for Tramway Cars, J."L. Johnston, 

ndon. 

14,0384. Reriector, A. J. Loftus, London. 

14 035. Drawine Corks without a Corkscrew, A. 
Martin, London. 

14 036. Corp for Susrenpinc Bopiss, H. B. Beeny, 
London. 

14.037. Srrincep Instruments, E. Edwards.—(A. 
Stelzner, Germany 

14,038. Treatinc Noxiovs Vapours, J. Makinsun, 
London. 

14,039. Takinc Fares in Conveyances, R. H. Marshall, 
London. 

14,040. — Licatine, H. H. Lake.—(A. Orling, 
Sweden. 

14,041. Arracument for Camp Carrs, F. H. Wood, 
London. 

14,042. Etectric Lamp Hoxpers, 0. T. Cooper, London. 

14,043. Screw Daiver, W. W. Horn.—(W. A. Church, 
B. F. Watson, and E. A. Eggert, United States.) 

14,044. Arrixise PosTaGe Stamps, &c., W. Carrick, 
Glasgow. 

14,045. Coat Screens, J. Dunn, Glasgow. 

14,046. Devices for Facititatine Waritinc, H. Gum- 
mer, London. 

14,047. Sick-room CaBinet, K. E. Ponsford, London. 

14,048. Sroprer for Botries, W. Murray and R. 
Harrison, London. 

14,049. Harr Curiers, G. R. McDonald, London. 
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14,050. Bott. A. L. Parker, W. H. Brenton, and L. 
Johnston, Birmingham. 

14,051. Generatinc Fiurmp Pressure, W. and T. 
Hawkins, and H. and W. H. Fuller, London. 

14,052 ReversipLe Sweepinc Hanp Brusues, J. Skeet, 
Ipswich. 

14,053. Brewers’ Reraicerators, &c, H. Wilson, 
Bristol. 

14,054. Wueets for Crcres, &c., D. A. Martin, Bir- 
mingham. 

14,055. Prorecror for Foresicat of Riries, J. H. 
Steward, London. 

14,056. Wisp GuaRD Matcu Box, O. H. Wagner, 
Sleaford. 

14,057. Escravixc Mosic, C. A. Ker, London. 

14,058. AnT1-Panic Bott, A Heighton, Kendal. 

14,059. Construction of Sroves, J. Barry and P. P. 
Rice, Northampton. 

14,060. Srpnon Cisterss, &c., H. Bartlett, Birming- 


ham. 
14,061. Piston Vatves, W. M. Smith, Newcastle-on- 


Tyne. 
14,062. Cosine or Oreninc Switcues, J. Dobson, 
Penistone. 
14,063. TeLepHonic Transmitter, A. Marr, Man- 
chester. 
14,064. BLock and Tizes for Pavinc, L. Wilson, Man- 
chester. 
14,065. Fryers for Twisttinc Frames, A. Combe, 
ax. 
14,066. Movutps for Grass Bearinos, D. Rylands and 
B Stoner, Barnsley. 
14,067. Moups for Gass Stags, D. Rylands and B. 
Stoner, Barnsley. 
14,068. Inrants’ Feepinc Botries, W. Bird, Man- 
chester. 
14,069. Fornaces, J. J. Nutt and M. L. Mulholland, 
Stockton-on-Tees. 
.~ PERFORATED FERRULE or Hoor, J. Lavers, Low 
oor. 
14,071. Stoot, P. Pogson, Halifax. 
14,072. Picture Naiis, Screws, &c., 8. Reeves, Bir- 
mingham. 
14,073. ApverTisinc Apparatus for Lamps, R. F. 
Flynn, London. 
14,074. VeLoctrepe Horses, W. Garvey, Manchester. 
14,075. Scrarisc Steam Borer Toses, E. H. Jeeves, 
London. 
14,076. Decoratinc Pracques, &c., J. Sherwin, Man- 
chester. 
14,077. Castors, W. J. Harper and E. V. Shaw, Man- 
chester. ° 
14,078. Wavy Tones for the Hair, F. Jouard, 
London. 
14,079. CenrriFuGAL Macuines, G. Hudson, Liverpool. 
14,080. Barret for Mititary Riries, H. C. Bull, 
London. 
14,081. Propucinc Motive-power in CoIN-OPERATED 
Macuixes, F. Windham, London. 
14,082. Repucinc Friction in Exoines, W. and T. 
Slater, London. 
14,083. Ark VaLves, R. G. Barlow, London. 
14,084. Toe-cHEeckinc Apparatus, J. Appleton and 
W. T. Burley, London. 
14,085. Automatic and other Vatves, J. P. A. Larson, 
mdon. 
+ Sappves or Seats of Bicycxes, &., E. Lycett, 
mdon. 
14,087. DeLtvertnc Prepaip ArTicLes, W. Nunn, 


14 088. Construction of Papiocks, F. W. Pinson, 
London. 

14,089. ELecrrica, Measurine Apparatus, A. Recken- 
zaun, London. 

14,090. Stampinc or Empossinc Leatuer, 8S. Chamiber- 
lain, Leeds. 

14 weg Arr Eycixgs and Motors, M. Honigmann 

ondon. 


14,092. Foop Warmers, G. Cox, London. 

14,093. Merers, H. H. Twigg, London. 

14,094. Prorectinc InrLaTeD Rosser Tires, F. Carr, 
London. 

14,095. Boxes, W. L. Morton, London. 

14,096. CompinaTion Evectric Lock, J. G. Thompson, 


mdon. 

14,097. TeLEPHONE TRANSMITTER, H L. and J. Todd, 
London. 

14,098. Srop Vatves, J. A. and J, Hopkinson, London. 

14,099. Corkinc Bortries, &c., J. H. Brinjes, P. T. 
Goodwin, F. B. Bell, and J. Barbour, London. 

14,100. Tea Kerries, R. K. Day, London. 

14,101. Fenpers, J. Everard, London. 

14,102. Lapres’ GauntLets, C Weber, London. 

14,103. Lames, T. Barlow, London. 

14,104. Paper Knire, A. de Svertchkoff, London. 

14,105. Dare Time Printinc Stamps, W. Brown, 
London. 

14,106. Forcine Liquips, O. P. Warner, Warrington. 

14,107. Fiexiste Sears, F. 8. Willoughby and T. 
Taylor, Manchester. 

14,108. Waeers for Venicies, &c., D. Sykes, Halifax. 

14,109. Deracuine, &., ADHEsIVe Stamps, H. A. A. 
Dombrain and J. 8. Critchley, Leeds. 

14,110. Exaaust Steam Conpensers, J. Hall, Man- 
chester. 

14,111. Rupper Tires for Cycies, H. Beech, Man- 
chester. 

14,112. Betis for Cottars, A. 8. Cartwright, Bir- 


ming , 

14,113. Sream Borers, D. H. MacBrayne, Glasgow. 

14,114. Corr Hovper, A. G. Groves, Bristol. 

~—. Knire CLeantne Macaines, J. Puddephatt, 

ndon. 

14,116. Wrxpow Fastexine, W. E. Copping, Anerley. 

14,117. Restorinc Fermentep Liquors, F. A. J. 
Fitzgerald and G. Prescott, Dublin. 

14,118. WasHinc AppLiances, A. Duke, Dublin 

14,119. Meraviic Tap HoLe Barre. Buss, R. Holden, 
Stalybridge. 

14,120. Toy Buckets, T. A. Lissiman and T. E. 
Street, Birmingham. 

14,121. Wire Stranps and Rorsgs, C. J. Banks, New 
castle-on-Tyne. : 

14,122. O1. Lamp Burners, A. H. Griffiths and Evered 
and Co., Ld., Birmingham. 

14,123. Sirpine Trivets, J. E. Hayward, Birmingham. 

14,124. Tre Curr, G. Oberneck and H. Lehmann, Glas- 


gow. 

14,125. Waeer Tires, W. Jones, Glasgow. 

14,126. Bicyctt Cuaty Protector, D. Fruman, Bir- 
ming " 

14,127. New Apparatus for ILtusions, C. Morritt, 


ndaon. 

14,128. Devices for Lypicatinc Vatves, G. C. Dymond. 
—(A. Guasco and A. Chusin, France.) 

14,129. Raitway Carriaces, W. Jones, London. 

14,130. PLrayinc Games, E. B. Walker, Liverpool. 

a Carrets to Steps, R. E. Hargreaves, 

ndon. 

14,132. OrstmENt, T. Walters, London. 

14,133. Governinc Supp.y of Orn, J. E. Weyman and 

| J. A. Drake, Sheffield. 

| 14,184. TaeRMo-pyNamic Macuryes, W. H. Watkinson, 
Sheffield. 

14,135. Fastentnc for Axte-Box Lips, T. Foster, 
London. 

14,136. Non-pEAD CenTRE Pepa, H. Heinze, London. 

14,187. Propuction of Bive U.rramarine, R. W. E. 
Maclvor, London. 

14,138. MetaLiic Bepsteaps, E. J. Smith, London. 

14,139. WaTerR-cLosets, T. D. Benson and A. Benson, 
London. 

14,140. Lerrer Fives, B. Lawrence, London. 

14,141. PortaBLe Dritumnc Posts, A. E. Markwick, 
London. 

14,142. Fire for Newspapers, N. Constantine and C. 
Connor, London. 

14,143. ConverTIBLE Carriace, E. Lotinga, London. 

14,144. Pipe Jornts, J. E. Fitt, London. 

14,145. Money Boxes, E. Worthington, Manchester. 

14,146. O11 Stoves, G. J. Hutchings, London. 

14,147. Propu.sion of Suips or Vessets, H C. L. Gigot, 
London. 

14,148. Rurrep Feit Harts, A. and G. Carruthers and 

. Elton, London. 
14,149. Scatz, H. J. Dowsing and F. Redman, 


mdon. 

14,150. Evecrric Fire-acarms, H. Morgan.—(C. Dion, 
France 

14,151. Comprsation Nicut Latcues, J. Pickering, 


14,152. Cases for Jewevtery, W. Heatley, London. 

14,153. Ticker Apvertisinc, R. W. Witham, London. 

14,154. Lamps for Ve.tocirepes, &c., H. Lucas, Bir- 
mingham. 

14,155. Frakinc Metat, J. B. Freeman and J. B. 
Freeman's Patent Innocuous White Lead Company, 
London. 

14,156. Securtnc Pyeumatic Trres to WHEELS, W. R. 
Foster, London. 

14,157. Apparatus for Ciosinc Doors, C. Scriven, 
London. 

14,158. Preventine Strain on Caarnsa, T. Archer, jun., 
London. 

14,159. TrReEaTMENT of Nicket and Iroy, T. Parker 
and A. E. Robinson, London. 

14,160. ANTI-FouLING Composition, A. McCowatt, 
London. 

14,161. DeTacuaB_e Buttons, &c., J. H. Sohnholtz, 

mdon. 

14 162. Appinc and Counrinec Apparatus, O. R., J. 
Wohlang, London. 

14,163. Music Sranps, J. Hird, London. 

14,164. Sorry EARTHENWARE ARTICLES, J. P. Guy, 
London. 

14,165. Lirrmsc Iron and Street Sueets, A. J. Ash, 

ndon. 

14,166. Optica IystRUMENTs, I. Bach, London. 

14,167. New Lawns or Partour Gam#, H. Burden, 


London. 
14,168. UmBrevias, WaLkinc-sticks, &c., H.C.Gregory, 


mdon. 
14,169. Proputsion of Steamsuips, &c., H. Gamble, 
London. 
14,170. Steet Knos3s and Hannes, J. H. B. Manly, 
London. 
14,171. OvernEaD Conpuctors for Etectric Cars, G. 
8. Grimston, London. 
14,172. Corn Oreratinc Macuines, C. F. A. Roéell, 
London. 
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14,173. Preumatic Tires, T. Dunn, London. 

14,174. Leatner, T. Dunn, London. 

14,175. Mixtne Liquips, J. J. Adler, London. 

14,176. Arr Tire for Cycues, F. Jones, Coventry. 

14,177. Hair Bortomep Steves, J. Pring, Widnes. 

14,178. Faciitatinc Turninc by Macuinery, W. 
Hornsby and C. Roe, Grantham. 

14,179. Pump Heaps, J. G. Ellen, Stockton-on-Tees. 

14,180. Pweumatic Tires for Cycies, A. T. Andrews, 
Birmingham. 

14,18L. TREATMENT of Sewace, W. D. Scott-Moncrieff, 
London. 

14,182. AvromaTic Tank Water CLoset, A. M. Fowler, 
Manchester. 

14,183. West's Bevet Tips, J. L. West, Dorking. 

14,184. Domestic Fire-piaces, J. Shaw, London. 

14,185. Pneumatic Tires for Bicycies, J. Roberts, 


s. 

_—— Brakes for Tramcars, &c., E. W. Hunt, Man- 
chester. 

14,187. Stoppinc and Srartine Veunicres, 8. A. de 
Normanville, Liverpool. 

14,188. Woop-cuTtine Macutngs, J. Hall, Nottingham, 

14,189. GREASE Proor Paper, C., F., A., and F. Billing, 


Birmingham. 
14,190. Winpow Sasu Fasteners, D. Knowles, Willen- 





14,191. SHoz Horn, K. M. Tata, Manchester. 





14,192. Prevextinc Stations from MasTURBATING, 
1. W. Benedict and J. B. McDowell, London. 

14,198. Srockinas, R. M. Appleton, London. 

14,194. Pen-Hotper, C. A. Gaiser and L. C. Irvine, 


London. 
14,195. Orurrment, L. Miles, London, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


451,987. Farcrionat Gearine, F. H. Underwood, 
Tolland, Conn.—Filed, January, 20th, 1891. 

Claim.—Vhe combination, in frictional gearing, with 

a relatively large driving wheel having a groove of a 

certain angle, of a relatively smaller driven wheel, 


451,987] 








having a groove of a lesser angle, and a dri ving-ring 
substantially as described, freely encircling the smaller 
wheel and engaging the groove-faces of both wheels, 
substantially as described. 


452,551. Sream Encive, P. W. Willans, London, 
Bagland.—Filed May 29th, 1890. 

Claim.—(1) The combination, with the cylinder of 
an upright steam engine which is provided with ja 
groove or channel arranged to receive water deposited 
in the cylinder, of devices arrang d wholly within 
said groove or channel, so as to be immersed in the 
condensed water to vaporise it, substantially as de- 
scribed. (2) The combination of the cylinder of a 
steam engine which is provided with a narrow ve 
or channel and a heated body laid parallel with said 
groove or channel and within it, so as to be immersed 





"a 




















in the water of condensation collected in the channel 
(3) The combination, substantially as hereinbefore set 
orth, of the upright cylinder, the bottom of which is 
inclined towards its edge, a recess at the edge of the 
inclined bottom, and a heater arranged in said recess 
to vaporise any water accumulating therein. (4) The 
combination, substantially as hereinbefore set forth, 
of the upright cylinder, the piston therein, the top of 
which is inclined towards its edge, a recess in the 
cylinder, and a heater in said recess to vaporise any 
water accumulating therein. 


452,717. Evecraic Motor orn Generator, A. L. Riker, 
New York.—Filed February 18th, 1891. 

Claim:—{1) In a dynamo or motor, a continuous 
magnetic frame for the field-magnet, built up of inter- 
locking sections connected at their ends by a single 
bolt, each section composed of a series of blanks all of 
tfie same pattern, and each blank comprising an in- 
wardly-projecting core with an ialeond coil space on 
each side thereof and a polar extension on one side, 
substantially as described. (2) In adynamo or motor, 
a continuous magnetic frame having a series of alter- 
nating salient and consequent poles, said frame being 





composed of interlocking sections built up of flat 
stamped out blanks all of the same pattern, each 
section comprising an inwardly-projecting core whose 
end constitutes a salient pole and on each side thereof 
a portion of the adjacent consequent poles, so that 
each section is separable from the contiguous sections 
at the consequent poles, substantially as described. 
(3) A sheet metal blank for building upaframe for an 
iron-clad field-magnet, said blank having an inter- 

diate inwardly-projecting core, a coil-space on each 
side thereof, yoke portions on opposite sides of said 
coil space pod ¢ inclosing the same, and a polar exten- 
sion from one of said yoke portions, said extension 
being centrally perforated, vunstans lly as described. 


452,808. Recenerative Gas Lamp, F. Siemens, 
Dresden, Germany.—Filed October 11th, 1888, 

Claim.—(1) In a regenerative gas lamp, the combina- 
tion of a chimney, a mouth in one side of the base 
thereof, and an inclosed horizontal flame jet under the 
base of the chimney and opposite the said mouth, as 
and for the pur; sd bed. (2) Ina regenerative gas 
lamp, the combination of a chimney having a mouth 














in one side of the base thereof, a reverted air passage 
in the said chimney connected with the said mouth 
and passing above the base of the chimney, and an in- 
closed horizontal flame jet opposite the said mouth, as 
and for the purposes described. (8) In a regenerative 
gas lamp, the combination, with a chimne; a 
mouth in one side of its bottom, of an inclosed hori- 
zontal flat flame jet beneath the said chimney and 
diametrically opposite the said mouth, and a‘perforated 





screen between the bottom of the chimney and flame. 
jet through which heated air is supplied to the flame, 
as and for the purposes described. (4) In a regenerative 
gas-lamp, the combination, with a chimney having an 
are-sha’ mouth on one side of the base thereof, of 
an inclosed horizontal flame jet beneath the said 
chimney and diametrically opposite the said mouth, a 
perforated screen between the bottom of the chimney 
and the flame jet through which heated air is supplied 
to the flame, and an wep sf kindling burner the 
flame of which ascends the chimney, as and for the 
purposes described. 

452,852. Vacuum Pump, F. G. A. Schulze - Berye, 

Brooklyn, N.Y.—Filed November \7th, VW 88. 

Claim —(1) In .an air pump, a tubular vessel 
journalled in suitable bearings in which itis rotatable, 
said vessel containing a liquid piston and having its 
ends connected together, substantially as described, to 
permit the passage of the liquid piston therethrough 
continuously in one direction, whereby the pump is 
adapted to exhaust without reversal, substantially as 
and for the purposes described, (2) In a vacuum. 
pump wherein a vacuum is produced by movement 
of a vessel containing a liquid mass which serves as a 

yiston therefor, a tubular vessel containing such 
fiquid mass and provided with suitable stop-cocks and 
valves, said tubular vessel being rotary on a horizontal 
axis and having its ends connected together, as de- 
scribed, so as to permit the ge of the liquid 
piston through the vessel and through the stop-cocks 
or valves continuously in one direction, and mechanism 
substantially as described, 7 which the valves are 
moved automatically during the rotation of the vessel, 
substantially as and for the purposes described. (3) 
In a vacuum pump wherein a vacuum is produced by 
movement of a veasel containing a liquid mass which 
serves as a piston therefor, the combination with a 





hollow rotary shaft forming an air passage and adapted 
to be connected with the receiver to be exhausted, 
a tubular vessel having its ends connected together, 
substantially as described, so as to permit the ge 
of the liquid piston through the vessel and through 
the stop-cocks or valves continuously in one direction, 
said tubular vessel encircling said shaft and cennected 
therewith by hollow connection, and valves dividing 
the vessel into segments and controlling the com- 
munication between the segments and the shaft and 
between the segments and the atmosphere, and 
mechanism, substantially as described, for operating 
said valves, substantially as and for the ——— de- 
cribed. (4) In a vacuum pump, the combination, 
with the tubular vessel 11, of the shaft 5, hollow arms 
connecting the vessel with the shaft, and valves, such 
as valves 19, 20, and 21, controlling the connection be- 
tween the segments of the vessel and the shaft and 
between the segments of the vessel and the atmosphere 
substantially as and for the purposes described. 


452,882. Gas Rereatine Gun, P. Gifard, Paris.— 
Filed August 6th, 1890. 

Brief.—A removable cylindrical reservoir is filled 
with liquefied carbonic acid gas, and has at one end « 
valve opening inward, this reservoir being attached to 
the receiver immediately under the barrel. A blow of 
the hammer allows a regulated amount of the gas to 
escape through a channel passing into the breech of 
the barrel to the rear of the projectile, and expels the 
same. Claim.—(l) A gun composed of a receiver, a 
barrel attached to the receiver and open at its rear end 
to the receiver, the receiver constructed with a passage 
forming substantially a continuation of the barrel, 

bined with a i dapted to contain liquefied 
gas and constructed to be removably but rigidly 
attached to the receiver, the rear end of the magazine 
opening into the receiver, the receiver constructed 
with a passage leading from said opening in the maga- 
zine to the barrel, a valve at the rear end of the maga- 
zine opening inward against the pressure from within 
the magazine and adapted to normally hold the passage 
from the magazine to the receiver closed, with a 
hammer and mechanism between said hammer and 
said valve, substantially as described, and whereby 








= 






under the blow of the hammer the said valve is open 
for the escape of a portion of the gas from the maga- 
zine. (2) A magazine for a gun substantially such as 
described, the said magazine constructed to be re- 
movably but rigidly attached to the gun and con- 
structed at its rear end with a valve chamber, a valve 
in said chamber arranged to open inward against pres- 
sure from within the ae and a spring in said 
chamber adapted to yieldingly hold the valve in its 
closed position, the said gazi ing adapted to 
contain liquefied for repeated charges for the gun, 
substantially as described. (3) The combination, in a 
gun, of a receiver having a 1 attached at its 
forward end opening into a passage in the receiver 
corresponding with the bore of the barrel, the said 
passage in the receiver opening at the rear of the 
receiver, a breech pin screwed into and so as to close 
the rear end of said passage, but projecting therefrom, 
a hammer hung in the receiver and moving in the 
plane of said breech pin, the said breech serving 
as an adjustment for the blow of the hammer, a 
detachabl gazi dapted to contain liquefied gas 
and also =, for rigid attachment to the receiver, 
a valve in the rear end of said magazine opening 
inward against the pressure in the magazine, and a 
passage leading from said valve and communicating 
with the said passage from the receiver leading to the 
barrel, with mechanism between the said hammer and 
valve, substantially as described, whereby the force of 
said hammer produces an open movement of the 
said valve and the reaction upon the rear of the valve 
closes said valve, 
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WORKS ACCOUNTS. 
STORES MANAGEMENT. 


In manufacturing engineering practical and systematic 
stores management is one of the essentials to the profit- 
able conduct of a business, and the more the subject is 
gone into the greater appears the necessity for so doing. 
A true comprehension of the important part the stores 
should take in successful manufacturing, can only be 
gained by a study of the subject—with the aid of prac- 
tical knowledge and experience; and it would be found in 
many cases that profits might be substituted for losses, 
by reforms in stores management alone. 

Many works’ proprietors have had rude awakenings 
upon the discovery that the supposed value of their 
material in stock has had to be suddenly depreciated by 
such an amount as shall have made serious differences 
to the profits they may have imagined they had been 
making. In badly-managed stores the opportunities for 
foremen and workmen putting into store ‘‘ wasters,” or 
articles spoiled in fitting or turning, are very conducive to 
accumulations of such material and it nearly invariably 
happens that at stocktakings, much material which should 
be entered and charged as scrap gets booked as finished 
and good, and the stock total inflated accordingly. 

The accumulation and periodical breaking up of obso- 
lete work is another serious leak for a firm’s profits, the 
responsibility for which often rests with the storekeeper, 
or the bad system under which he is working. Then the 
expensive delays to men and plant, through the running 
short of stores material, is another leak for profits, the 
importance of which is at times most serious; and on 
the other hand, the overstocking of material, and its con- 
sequent strain upon the financial resources of many 
businesses working with a narrow cash margin, affect 
profits for the worse from that direction. These and 
many other like considerations render the question of 
stores management of pressing importance, and it is 
well known that increasing profits have very often been 
traced to improvements in the system of keeping and 
distributing the stores of manufacturing establishments. 

It will be readily understood from the fact that hardly 
two firms in the trade agree exactly in the details of 
their works management, that it would be impossible to 
lay down a set of rules in detail which should meet the 
requirements of any and every engineering or manufac- 
turing establishment, and the intention in this article is 
not the absolute advocacy of any fixed system of 
stores accounts, but rather the bringing forward of 
the subject in the hope that it may direct attention 
to the matter, in quarters where the suggestions and 
experiences contained in this article may be wanted, 
and of service. Those who may need, and are desirous 
of reorganising their stores management, may find the 
article of some use to them in the strengthening of 
opinions, or suggestions of remedies for existing evils. 

Thorough and systematic stores management is no 
secret, and it is within the reach of anyone really desiring 
it, and willing to devote some little time and attention to 
the forming and le of practical rules best suited 
to the requirements of their particular businesses. Outside 
the mere system of rules it might be advisable to adopt, 
there are other matters which should perhaps receive first 
attention, matters such as the position of the stores in 
works, with a view to handiness in both receiving and 
distributing material; the arrangement of fittings, 
shelves, bins, &c.; and in the selection or instruction of 
the storekeeper and his assistants. In the first instance, 
it is undoubtedly the correct thing to have the general 
stores placed as central as possible, in order that they 
may be within easy reach of foremen and workmen, but 
suitable provision must also be made for the taking in of 
raw, and delivering of finished material; these latter 
points being of considerable import when the works 
are of considerable size, and the quantity of material to 
be handled in accordance. Being, however, a question 
of convenience, owners of works—bearing in mind these 
considerations—should place their stores in the best pos- 
sible positions under existing or anticipated circumstances. 

In the arrangement of fittings, shelves, and bins, 
many points must be looked to. It should be always 
arranged that classes of material most frequently 
required by workmen be placed as near the workmen’s 
entrance or counter as possible, much saving in time 
being effected by such an arrangement, and the material 
furthest removed from the entrance should be the 
material least frequently required. It is surprising how 
nicely stores can be arranged on this basis after a little 
attention and experience, and what pecuniary saving 
effected and inconvenience avoided by its adoption. 
Take as instances such materials as rivets, bolts, nuts, oil, 
and other sundry articles in constant requirement; they 
should be placed close at hand, and within as short a 
distance of the entrance as possible. When it is con- 
venient—in the cases of large stores—it would be found 
advisable to divide the material into sections, each 
section having its own entrance or counter, articles in 
most frequent request being arranged as before observed. 

A remark is here not out of place in reference to the 
question as to whether it is preferable to serve workmen 
over a counter—except in special instances—or allow 
them to help themselves. Both plans are adopted, and 
both have their advocates; but it certainly would seem 
desirable to as much as possible keep workmen ontside 
the stores, and serve over a counter or through a door. 
The clean and orderly condition of the stores can in this 
latter case be better maintained, there will be no oppor- 
tunities for the idling of workmen, and less chance of the 
sudden running short of different material, so often the 
case when workmen are allowed to help themselves. 

Where height and area will allow, and the stores are of 
any considerable extent, the adoption of galleries will be 
found very advantageous, and preferable to floors. In 
the case of a store with galleries more space will be 
required, it is true, than with floors; but a good galleried 
store needs only to be seen for its advantages in the 
matters of light, supervision, and general convenience 


_| and appearance, to be made apparent, in comparison with 


a building upon the floor principle. Outside the question 
of area, the stores with | sea ose every point as com- 
pared with the galleried buildings. 

To the design of bins, shelves, and standards it will be 
found worth while to give some attention; the con- 
venience of these being of such importance in cases 
where periodical stocktakings are frequent. What can 
be more impractical than the generally adopted bin 
with fixed front, for storage of such materials as rivets, 
nails, nuts, bolts, &c.? Atstocktakings these require to be 
removed and weighed, and as it is nearly impossible to 
shovel or scoop them out, they must be handled rivet by 
rivet or bolt by bolt, as the case may be, at great unnece- 
sary expenditure of time. Whereas had the bin fronts 
been arranged for quick removal, or to swing on hinges, a 
shovel could have been used with effect and correspond- 
ing saving. The storing or hanging of goods reachable 
only by ladders is not to be recommended; such methods 
being conducive to danger, inconvenience, and waste of 
time. The storekeeper naturally takes the principal part 
in stores management, and his selection should be only 
after due consideration as to his capabilities for system, 
cleanliness, and thoroughness. He should if possible 
possess technical knowledge, be a fair scholar, and 
capable of individual action; a firm disciplinarian, and 
even-tempered. Another five shillings a-week should 
never be made the means of developing a dissatisfied 
storekeeper who has proved himself competent and 
trustworthy—always, of course, providing that his expec- 
tations are reasonable. His position is such that he can 
either effect important savings or, by indifference and 
ignorance, allow serious losses to take place. 

In a well-organised store there will be much writing 
and entering into books for the storekeeper, and, as the 
accuracy of this work is all-important, proper provisions 
should be made in respect to assistants. It would be 
imprudent to give the keeper of a large store too much 
detail work, which would materially hinder his 
general and constant supervision. It is in the continual 
supervision of the incomings and outgoings, and condition 
of stocks, that a storekeeper is able properly to fulfil his 
functions, and sufficient clerical or other assistance 
should never be withheld when there is a chance of laxity 
taking place through too much detail work having to be 
got through. 

An important consideration in storekeeping is that of 
the extent to which the stores shall be employed, in 
respect of both raw and manufactured material. In the 
case of the former it will certainly be generally 
admitted that every possible ounce of raw material should 
be under the charge of the storekeeper. In certain cases 
it is found inconvenient to store everything, principally 
as regards heavy material, such as boiler plates, heavy 
bars, castings, timber, &c., and in such cases branch 
stores are advisable, or the appointing of some workman 
in each department responsible for the correct charging 
of material leaving the stocks under his charge. 

As regards manufactured stocks. There is no doubt 
about the stores being the only proper place for manu- 
factured articles; and the keeping of finished material 
anywhere and everywhere about a works cannot be too 
strongly condemned. In establishments where the stores 
are not properly made use of, very much “ leakage” 
would be found to result from laxity in this respect, more 
especially as regards the accumulation of unknown quan- 
tities of obsolete work and the opportunities for wasters 
being made and smothered. Scrap heaps may be very 
sensibly diminished by correct store practice, it being 
recognised that the fewer the opportunities for the hiding 
of bad or obsolete work the less likely are they to become 
general. Few works but contain nooks and corners 
ready for the storing away of this and that “of no use 
now, but may come in some day,” and it is astonishing 
how many hundreds of times employers or managers are 
capable of passing a familiar heap of wasters without 
a thought of inquiring the reason for their long sojourn in 
the spots to which they have been consigned. 

Shops are not the right places for finished articles, nor 
for other raw material than that required for current use; 
and how much more convenient is a works unencumbered 
with its own products, to say nothing of its appearance. 
On the other hand, there is, of course, the opportunity 
for a similar state of things to exist in the stores, as 
regards the overstocking of work. This can only be 
avoided by the adoption of a good system of a manager’s 
ordering, and by the periodical overhauling of stocks by 
employers, managers, and foremen. The stores would 
in this respect have many advantages over the works, in 
that articles would be stored in their different known 
places, and by all articles of the same class being toge- 
ther, a glance would show their condition and quantity. 
The keeping clean and bright of finished work is much 
more likely to be carried out in the stores than in the 
shops. In fact, when work lies about the shops it is 
rarely given the least attention, and generally gets into a 
rusty and dirty condition if sufficient time be allowed. 
The cleaning and re-polishing process is a serious thing 
in many establishments where lax practices in these 
respects are permitted, and is another of the many 
“leaks” for profit. It would be found of much conve- 


nience to have small labels bearing the date and order |. 


number, attached wherever possible, to manufactured 
articles received into stores from works, and which are 
likely to remain in stock anytime. This practice is often 
of much assistance in cases where it may be required to 
know how long the article has been in stock, who worked 
on it, or its cost. 

In some establishments storekeeping is carried to a 
point approaching a science, attempts being made—and at 
times successful—to have in the stores books records 
as regards dates of reception and discharge, costs, Kc., of 
every possible article. Government stores in particular 
are given this way, and considering that profit and loss 
accounts are not asked for in connection with Govern- 


question as to whether too much “red tape” does not exist, 
and the results after all may be quite inadequate to the 
labour an] money expended on them. Railways and 
other pane companies are credited frequently with 
over theory in storekeeping, and perhaps justly, but 
when—as in the cases of many large public concerns 
—elaborate systems are the practic, it may often be 
found that there is a necessity for extremes in that 
direction. 

The ordinary manufacturer or engineer may, however, 
be advisedly warned against allowing an inch of red 
tape more than is absolutely necessary. His stores 
system should be based upon practical lines, involving 
nothing more than a fair and reasonale expenditure in con- 
nection with it, and it will in all cases he found advisable 
to employ not one more book or process than is quite neces- 
sary; particular care being taken to keep the books as few 
in number as possible, and to cut out in the first instance 
any process or account which may ultimately be likely to 
get neglected or dropped, nothing tending more to laxity 
on the part of the storekeeper than the knowledge that 
this or that book or account is ‘‘ not particular.” Then 
as regards a system of practical stores accounts, this is 
a wide subject, and it would not beadvisable in the space at 
our disposal, to attempt the description in detail of a system 
of accounts which might be of all-round suitability. In 
fact, such a system it would be impossible to invent, 
conditions of management varying so very much through 
the engineering and manufacturing trades. It is possible, 
however, to treat the matter in a manner which shall be 
instructive generally, the details, of necessity, being left 
to be worked out so that they shall accommodate them- 
selves to the practices observed in the different classes of 
business. It will be assumed, then, that it has been 
decided to use the stores to their full extent, both as 
regards raw and finished material, and the following is 
the general outline of sections of accounts of proved 
suitability to a general engineering, boilermaking, and 
founding establishment. 

Raw material inwards.—The storekeeper should be 
held responsible for the checking of weights and 
quantities of all purchased material, and be provided 
with an “Inwards Material ’’ book, in which would be 
entered details in a form agreeing with the headings in 
the following :— 


Date.'|Marks. Whofrom No. Description. Weight. |o,4,, Remarks. 














- — | No. —— 


AB | 
Jan.1 Bolton 10 3’sq.B Bars 45; 0 0 | 3165 


The “marks” would often be of use in comparing 
inwards material book with invoices, difficulties fre- 
quently being experienced in the agreeing of these two 
accounts. There should be no difficulty as regards 
sender’s name, description, and weights, but accuracy 
must be insisted on, as in cases of short weight the store- 
keeper must be firm in his entries to enable the defi- 
ciencies to be taken up with either senders or carriers. 
In some cases it is customary for the invoices to be 
passed on to the storekeeper for checking, or for them to 
be copied into his book for his signature, and in other 
cases it is the custom to carry out the rule given above. 
The latter is decidedly to be preferred, bond-fide entries 
being imperative; and then there is more probability 
of deficiencies or non-deliveries being discovered, than 
when the storekeeper has before ‘him a record of the 
material he is supposed to account for. 

There is no question about it being the duty of the 
storekeeper to requisition for all raw material, but 
opinions vary as to the advisability of putting un- 
limited ordering powers into his hands, it being con- 
tended that no one under the general manager should 
have the right of definitely passing out orders. In very 
many cases experience has proved the latter course to be 
right, checks being put on an inclination to overstock, or 
to orders being given for goods which may, from reasons 
unknown to the storekeeper, never be required, as in cases 
of alterations in designs, and decisions to cease manu- 
facture of certain articles or machinery. 

Overstocking is as ‘great an evil as understocking— 
especially in these days of perpetual improvement. The 
system of providing the storekeeper with a requisition 
book has been found to work well; orders being copied 
from it after the manager—or whoever has the duty—has 
examined, corrected where necessary, and sanctioned. 
Requisition book entries should be numbered, and these 
numbers copied on outwards orders, with a printed 
request for their appearance on invoice of goods. This 
will enable the storekeeper to check off his requisition 
book with the “ Inwards Material” book. Similar rules 
should apply in respect of heavy and other materials not 
kept in general stores, it being advisable for the whole of 
the requisitions to appear in one book. The requisition 
book might be on the following lines :— 


eat» , am 
Ordered a | a 
from be eh. 
order. | receipt 


| | 
Date. —_ Description. Quantity. Remarks. 











| | | 
| | } 

In the ordering and stccking of material there are 
many instances in which technical knowledge is of great 
advantage to a storekeeper, and whereby he can be the 
means of pecuniary saving being effected. For example, 
in the matter of varnishes, white lead, and other material 
of a like nature, which, up to a certain point, are improved 
by being stored some time before use; of the qualities of 
oils and other lubricants, in which line so many imposi- 
tions abound; of the qualities of irons, brass, and other 
metals; and in many other instances in connection with 
purchased material. By the exercise of due judgment in 
such matters as these, a storekeeper can effect economies, 
and as well assist the works’ people in obtaining the best 
possible manufacturing results. 








ment establishments, perhaps the heavy expenditure on 








storekeeping may not be inadvisable. But it is still a 





As regards manufactured material taken into stores 
from the works:—In the early portion of this article sug: 
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gestions have been made in reference to the system of | 


labelling articles. This could not be carried out in all 


cases, especially where large quantities of fittings, and | c ; 
| the citadel being gradually extended into two redoubts, 
| and space being left between the redoubts for an auxilliary 
ments elaborate accounts are kept on the debit and credit | 
principle, the stores being debited with workmen’s time | 
on the different work passed into stores, proportion of | 


the sundry small parts used in general engineering, are 
manufactured and put into stock. In some establish- 


establishment charges, &c. This might be very well in 
cases where red tape is recognised, and the expense 
of storekeeping is of “no account;” but for the general 
trade, excesses in this direction are to be avoided, and 
one of the foremost desires should be to undertake nothing 
more than is absolutely necessary, and has a likelihood 
of being thoroughly carried out. 


Carelessness and lack | 


ships of France. But, whilst in our country these two 
two ideas follow one another in the natural sequence of 
development, from the Inflexible to the Royal Sovereign, 


battery—this latter being, however, singularly placed 
above the armoured belt and not within its shelter—in 
France, on the other hand, we find the second idea to be 


|a new departure altogether in armoured protection, or 


of interest are often brought about in officials, through | 


efiorts to do too much, falling off and slovenliness 
ensuing. : 

The question of properly storing finished material 
clashes, to a considerable extent, with the prime cost, 
and managers ordering departments, and unless care 
displayed, much inconvenience can be occasioned these 
two branches of the works management. 


(To be continued.) 








ARMOUR-PLATING ON BATTLESHIPS: FRANCE 
AND GREAT BRITAIN. 


Tue visit of the French squadron under Admiral 
Gervais has revived in many a nautical mind the recol- 
lection of that oft-repeated controversy as to the relative 
advantages of armoured belts and citadels. Now that a 
typical French battleship of the belted class has been 
brought so prominently to our notice, it may not be con- 
sidered an inappropriate season to dwell shortly upon the 
various idiosyneracies of thought which have produced, 
in our two nations, types of war vessels ditiering so 
materially from each other as to their protective features. 


rather to be a return to the original thought which pro- 
duced the Gloire and vessels of her class. In point of 
fact, whilst we have always clung to the armoured 
citadel, France has discarded the belt altogether, and 
gone in for speed and light armour, as well as for a much 
lighter class of armament. Time alone, and the circum- 
stances of actual warfare, can prove which nation has 
adopted the wisest alternative. 

A glance at the engraving will show the striking con- 
trast between the existing service types as to armoured 
surface. The Marceau appears absolutely naked by the 
side of the solidly armed citadel of the Nile. The con- 
trast between the future types will be, of course, still 
more striking, for the reasons given in the last paragraph. 
But whilst remarking upon the paucity of heavy plating 
as exhibited in the service French battleships, we would 
say one word for the angle at which it is placed. The 
receding sides of the great vessels of France give two 
very important attributes in their favour. In the first 
place, a much broader platform at the water line is 
afforded to secure steadiness of the ship, and stable 
equilibrium, and the angle at which the armour rests is 
so great as to present a very oblique surface to the im- 
pact of projectiles. The trajectory of modern rifled guns 
is so exceedingly flat, that the angle of descent of the 
shot or shell is practically nil. Were the sides of the 
Royal Sovereign to fall back like that of the Marceau or 
Magenta we seriously doubt whether any projectile, 
however pointed, would effect penetration at all. We 
conclude, then, that a comparison of the ,Marceau with 
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In order to facilitate a study of these features, the accom- 
panying sketch has been prepared, which shows at a 
glance the relative quantities of armoured surface that 
afford protection to the Nile, the Camperdown, the 
Marceau, the Royal Sovereign, and the Dupuy-de-Léme ; 
the first three of these vessels having been actually pre- 
sent at the review on the 21st of August, and the two 
others having been selected as the latest efforts of ship- 
building skill in France and Great Britain. Nothing but 
the armoured surface in each several class is shown, the 
same scale having been adhered to in all casss. 

Two impressions cannot fail to be made upon our 
minds, both as to French and British armour-plate dis- 
position. These two impressions, as regards Great 
Britain, point to the Royal Sovereign as embodying the 
idea of two protected stations with a narrow and partial 
connecting belt; and to the Nile as embodying the idea 
of a vast and absolutely protected raft. For France, we 
have the Marceau as representing the wholly belted type 
with four disconnected but protected stations; and the 
Dupuy-de-Léme, in which the armour-plating is thinned 
out to a substance of only 4in., so as entirely to cover 
the sides of the vessel down to 5ft. below the water line ; 
this thickness of plating being regarded as sufficient to 


18 Inches thick 


the Nile as regards protective features is so incontestably 
in favour of the latter that they cannot be classed 
together for a moment. In speed, moreover, though 
this is not a point under consideration, the Nile 
has the advantage. It is impossible, however, to 
avoid the conviction that the Dupuy -de-Léme 
would be a most powerful and disagreeable enemy 
for either of the eight great ironclads of Great Britain 
now building to encounter on service. The Hood 
and Royal Sovereign have many vulnerable points. At 
any position outside of the dark and light - coloured 
portions of armour-plate indicated in our drawing they 
could be hulled with impunity with the lightest weapons. 
It is true that gun detachments and ammunition will be 
secure within the internal “ crinolines,’’ but how about 
the other men and matériel between decks? Now, the 
Dupuy-de-Léme may b2 riddled through and through by 
a 13}in. shell if a Royal Sovereign ever succeeds in 
catching her, but from lighter weapons her between 
decks is almost secure. We cannot help feeling a 
sneaking admiration for the great French cruising 
battleship, with her 6300 tons and 14,000-horse power, 
giving an easy speed of 20 knots in almost any 
weather, and protected by a complete 4in. steel 


break up upon its surface the dreaded mélinite, or gun-| panoply, which will explode the shells of most of 


cotton shell, but permitting the passage of armour- | 
piercing projectiles right through from side to side; pro- 
vision being made to prevent damage from these latter | 
to engines and vitals by means of double-armoured | 
decks below, with a belt of cellulose between them. | 
Thus, as we have explained, two prominent ideas are | 
present in the disposition of armour upon the battle- | 
ships of Great Britain, as well as in that of the battle- | 


| penetration. 


our secondary batteries on impact, or prevent their 
In fact, there is a little doubt that 
the interior of the Trafalgar, whether as regards the 
secondary batteries or the unarmoured ends, would be 
probably found to be a safer and pleasanter situation, in 
the event of action with a Dupuy-de-Léme, than either 
of the naked batteries or the upper works of the Royal 
Sovereign. This is what Sir E. Pp Reed was so anxious 


to point out at the meeting of Naval Architects in 1889, 
when he described the modern British battleship as a 
“spoiled Trafalgar.” There was perhaps some reason in 
what he said. 








THE BRITISH ASSOCIATION, 

THE meeting of the British Association stands adjourned 
until Wednesday, August 3rd, 1892, at Edinburgh, when 
the president will be Sir Archibald Geikie. In 18938 the 
British Association will meet in Nottingham. The 
popular lecture to the general public at the late meeting 
at Cardiff, was by Professor Sylvanus Thompson on 
“ Electricity in Mining,” richly illustrated by experi- 
ments, and warmly received. Dr. William Huggins pre- 
sided, and pointed out how all physical power is derived 
by us from the sun; he felt obliged to remind them of 
the source of the power, he “ being a representative in 
some humble way of the celestial bodies.” As usual 
some of the excursions did not come off from insufficiency 
of applications to go with them, to the chagrin of those 
persons in adjacent towns who had made preparations to 
receive guests or visitors. The British Association has 
nothing to do with local preparations, and at present 
the local workers have no means of benefitting by 
the experience of their predecessers, so the old mis 
takes—and exceedingly annoying ones to those who 
suffer—are made year after year. Probably it 
successive local committees were to be put fully in 
official communication with each other, nobody would 
be found to make himself a sacrifice on the altar of human 
progress, that is to say, to become a local secretary ; 
perhaps there is no record that a man who has occupied 
the position once, has ever volunteered or been pressed 
into the post again. If local secretaries go to that 
bourne whence no traveller returns, such is not the case 
with the assistant general secretary, for the popular Mr. 
George Griffith is back in that position once more. The 
British Association has always been fortunate in its 
acting secretaries. 

The following are the money grants made by the 
British Association to its committees which are engaged 
in experimental and other research into subjects about 
which the scientific world is in want of information :— 


Mathematics and Physics. 





£ sad 
Foster, Prof. Carey, — Electrical Standards (partly 
onc toe ean es, aes, kone aael wae” ean neat SO. 
McLaren, Lord—Meteorological Observations on Ben 
ee ere ee eer ee a oe 
Symons, Mr. G,. J.—Photographs of Meteorological 
ee ea eee ere ee oe me 
Cayley, Prof.—Pellian Equation Tables (partly renewed) 15 0 0 
Rayleigh, Lord—Tables of Mathematical Functions 1 0 0 
FitzGerald, Prof. G. F.—Electrolysis ... ...... 5 0 0 
Lodge, Prof.—Discharge of Electricity from Points . 5000 0 
Thompson, Sir W.—Seismological Ph of Japan 10 0 0 
Chemistry and Mineralogy. 
Roberts-Austen, Prof. — Analysis of Iron and Steel 
I os ote ee aa eee ey ace eae 
Armstrong, Prof. H. E.—Formation of Haloids from 
Pure Materials (partly renewed) .. ... ... ... ... 25 5 0 
Tilden, Prof. W. A.—Properties of Solutions... ... ... 10 0 0 
Thorpe, Prof.—Action of Light upon Dyed Colours 
(partly renewed) Ec a pi gem, 
Geology. 
Prestwich, Prof.—Erratic Blocks (partly renewed) ... 15 0 0 
Wiltshire, Rev. T.— Fossil Phyllopoda (renewed)... ... 10 0 0 
Geikie, Prof. J.—Photographs of Geological Interest ... 20 0 0 
Woodward, Dr. H.—Reyistration of Type Specimens of 
British Fossils (renewed)... ...-... ... ... .«. .. 5 0 0 
Hull, Prof. E.—Underground Waters .. ... ... ... 10 0 0 
Davis, Mr. J. W.—Investigation of Elbolton Cave... ... 25 0 0 
Jones, Prof. R.—Faunal contents of Sowerby: Zone ... 10 0 0 
Evans, Dr, J.—Excavations at Oldbury Hill ... ... ... 25 0 0 
Woodward, Dr. H....Cretaceous Polyzoa... ... ... ... 10 0 0 
Biology. 
Sclater, Dr. P. L.—Table at the Naples Zoological 
eae ee er a eee, ee 
hLankester, Mr. E. R.—Table at Plymouth Biological 
Laboratory (renewed) are ae OE 
Haddon, Prof. A. C.—Improving a Deep sea Tow Net 
OO eee rer ara ese Se 
Newton, Prof.—Fauna of Sandwich Islands (renewed)... 100 0 0 
Sclater, Dr. P. L.—Zoology and Botany of the West 
India Islands (renewed) ... .. ... «2 «. « « 100 0 0 


Geography. 
Ravenstein, Mr. E. G.—Climatology and Hydrography 
ERIN? hese de Wadd ee acs, ase sek” 0s 


a 
° 
o 


Anthropology. 

Flower, Prof.—Anthropometric Laboratory .. ... ... 5 
Garson, Dr. J. G.—Prehistoric Remains in Mashonaland 50 
Tylor, Dr. E. B.~-North-Western Tribes of Canada _ ... 100 
Turner, Sir W.—Habits, Customs, &c., of Natives of 
MEN IID o 55 rachrose lear Mees aber are “tax, 406 
Flower, Prof.—New Edition of Anthropological Notes 
I aig. iat chow Faget woe, Lead) nee poe Sa 
Symons, Mr. G. J.—Corresponding Societies’ Committee 25 











A GREaT international agricultural congress will be 
held at the Hague from the 6th till the 15th of next month. 


ELECTRICAL ExHIbBITION.—The Crystal Palace Electrical Exhibi- 
tion, to be opened on the Ist January next, has now received the 
sanction of the Board of Trade, and is duly certified as an Inter- 
national Exhibition, under the provisions of the Patents, Designs, 
and Trade Marks Act, 1883. This Act provides for the publication 
of any description of the invention during the period of the ex- 
hibition, or the use of the invention for the purposes of the ex- 
hibition, or its use by any person elsewhere without the privity or 
consent of the inventor, without prejudicing the right of the 
inventor to apply for and obtain provisional protection, and a 
patent within six months of the opening of the exhibition. The 
right of application for registration of designs is also protected by 
this Act for a period of six months from the opening of the ex- 
hibition. The exhibits of her Majesty’s Government will include 
historical telegraphic and electrical apparatus, instruments, anc! 
appliances, as well as the modern apparatus and instruments now 





in use in the Postal Telegraph i This exhibit will be 
arranged under the direction of Mr. W. H. Preece, F.R.S, 
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CLYDE SHIPBUILDING FIRMS. 
No. IIL 
MESSRS. RUSSELL AND CO. 


our attention of a different 
kind to those pertaining to 
the subjects of our previous 
articles. Messrs. Denny, of 
Dumbarton, and the Fair. 
field Company, of Govan, 
had been contributing to the 
mercantile marine and to the 
Royal Navy for very many 
years before the subject of 
the present paper had come 
into existence, and yet it has 
happened that the compar- 
atively young firm of Russell 
and Co. turned out last year 
the greatest tonnage of all 
the shipbuilding yards in 
the United Kingdom. It is 
the characteristic of rapid 
growth which chiefly dis- 
tinguishes this Clyde ship- 
building firm, and entitles 
it to a prominent position 
in our series of historical 
and descriptive notices. Not 
that it is without other 
claims upon our attention. 
On the contrary, it is doubt- 
ful whether any other ship- 
builders on the Clyde have 
done more towards system- 
atising and economising 
methods of work, and there- 
by reducing the first cost of 
ships, than have the firm 
of Russell and Co. It is 
further doubtful whether any 
other firm in the United 
Kingdom has _ achieved 
greater success in the de- 
signing of remunerative sail- 
ing vessels than the subject 
of this article. 


The firm of Russell and 
Co. consists of three part- 
ners, viz., Messrs. Joseph 
Russell, Anderson Rodger, 
and W. T. Lithgow. Mr. 
Russell is a native cf the 
South of England, but his 
ap are both Clydes- 
ale men. The _ senior 


yew served his apprenticeship with the firm of 
. W. Hoby and Co., at Renfrew, on the premises 
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MESSRS. RUSSELL AND CO’S SHIPYARD, KINGSTON, N.B. 
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| repairer of wooden vessels. 


| where he was in business for five years as a builder and 
In the year 1866 he again 
| went up the Clyde to join Messrs. Lawrence Hill, and 
See teal Co. as manager of their shipbuilding yard at Port Glasgow, 

Tue Clyde shipbuilding firm which we now desire to | and in the year 1875 Mr. Russell entered into partnership 
bring under the notice of our readers has claims upon | with Mr. Anderson Rodger and Mr. W. T. Lithgow, both 
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those days, but it is yet small enough to place in startling 
contrast with the 70,000 tons turned out by Messrs. 


Russell and Co., in 1890. 


The shipyard of Mr. J. E. Scott at Greenock becoming 
vacant in 1879, the firm took possession of it and made 
it their headquarters, carrying on the Port Glasgow Yard 
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GENERAL PLAN OF KINGSTON YARD 
of whom, like himself, were practically acquainted with | stage of construction, and all, too, in a state of progress. 
shipbuilding. These gentlemen started at the Bay Yard 


at the same time. Not con- 
tent with these develop- 
ments, they determined to 
add ship repairing to ship- 
building, and in 1881 the 
firm took a lease of the 
Port Glasgow dry dock. 
This graving dock is one of 
the oldest on the Clyde, and 
was extensively used for 
the survey and repair of 
Glasgow shipping long 
before there was any dry 
dock at all in the upper 
reaches of the Clyde. Itis 
still a commodious dock, 
and receives all but the 
largest class of steamers. 
The firm was still bent upon 
expansion, and a third yard 
was added to the concern, 
the new one being about 
midway between the others, 
and larger than either. 
The Kingston Yard, as it is 
named, is now the head- 
quarters of the firm; and, as 
might be supposed, the ex- 
perience acquired in the 
other two was utilised in 
planning its arrangements. 
Both in regard to the relative 
positions of machinery, work- 
shops, and building berths, 
as in the quality of the ma- 
chinery itself, and the 
arrangement and fittings of 
the offices, little or nothing is 
capable of improvement in 
these ever-busy premises. 


Our illustrations show a 
stern view of the building 
berths with vessels in various 
stages of progress, also a 
plan of the general arrange- 
ment of the Kingston Yard. 
Shipbuilding was started 
upon these works in 1883, 
and from that time until now 
its five berths have always 
been occupied with vessels 
in a more or less advanced 


So rapid has been the growth of the firm, and so 


now occupied by Messrs. W. Simons and Co. After | in Port Glasgow, and in their first year of business they | actively have they been employed, that in the sixteen 


completing his term there he went to Ardrossan in 1859, 





turned out 2000 tons. This was not a bad beginning in | years of their existence they had turned out at the close 
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of the year 1890 no less than 252 vessels of 387,778 tons. 
To convey a better idea of the developments of recent 
years, it should be further stated that 170 of these vessels, 
amounting to 322,837 tons, were built in the latter half of 
the period. It is also worthy of remark that the average 
tonnage of the ships built, since they commenced in 
1875, is no less than 1540 tons. 

The following tabulated statement shows the tonnage 
built by Russell and Co. in each year from 1875 to 1890, 
inclusive :— 





Year. Tons, Year. Tons. 
ms. ». <2. 1883 . 30,610 
MTR iin cane. cas 1884 . 82,120 
a 1885 . 40,866 
1878 ... ... ..2 6,883 1886 . 29,843 
_.. eee 4,200 1887 27,033 
1 eee 1888 45,495 
ee 1889 46,500 
1882 ... ... ... 20,655 1890 70,370 


As already remarked, Messrs. Russell and Co. have 
chiefly distinguished themselves as builders of sailing 
vessels; but it is only right to state that, especially 
during recent years, they have turned their attention 
largely to steamers also. Indeed, besides building a 
great many cargo steamers of the three-deck, spar-deck, 
well-deck, and other types, they have the credit of pro- 
ducing several of that troublesome class to shipbuilders— 
steamers for carrying mineral oil in bulk. Latterly they 
have even taken to building fast river steamers. This 
enterprising firm will, in fact, build anything in the shape 
of a ship that may be ordered of them; but, all the same, 
it is as designers and builders of iron and steel sailing 
vessels that they have mainly earned their reputation. 
No other shipbuilding firm in the world can approach 
them in the amount produced of this description of 
tonnage. There are specialists in shipbuilding, as in 
most other industries, and many builders who have won 
renown for their Atlantic, East Indian, and Australi 
liners would find much worth studying in the designs 
and arrangements of the commercially successful sailing 
vessels turned out in such large numbers every year by 
the firm of Russell and Co. 








HARBOURS AND WATERWAYS. 


Tue works at Ardrossan for improving the harbour and 
dock accommodation are now rapidly approaching com- 
pletion. The water has already been let into the dock, and 
it is expected that in the course of two or three months the 
works will be sufficiently completed to allow of the opening 
for traffic. Ardrossan is a port having many natural 
advantages, and has been made the terminus of the Lanark- 
shire and Ayrshire Railway, which is connected with and 
worked as part of the Caledonian system. The improve- 
ments are being carried out with the object of giving access 
from the coalfields of Lanarkshire to the coast, and thus 
saving the voyage up the Firth of Clyde to Glasgow. At the 
beginning of the present century, the Earl of Eglington, who 
was then the owner of the harbour, employed Telford and 
Rennie to prepare designs for the improvement of thé 
harbour. After the works had proceeded for some time on 
their plans, it was found that it would require about £400,000 
to complete them, or four times as much as was originally 
contemplated. They were, therefore, suspended in 1815. 
About twenty years afterwards they were again resumed 
and completed on a reduced scale, but not until 
£200,000 had been expended in making a tidal basin, wet 
dock of four acres with 18ft. depth of water, graving dock, 
warehouses, &c. In 1886 the harbour and dock were trans- 
ferred to a company, in which the former owner holds a large 
stake. The new works consist of a new wet dock having an 
area of nine and a-half acres, a tidal basin of five acres, & 
breakwater to protect the harbour from north-west gales, it 
being sheltered from other quarters by the Castle Craigs; also 
& pier along one side of the dock and the outer basin 160ft. 
in width, at which the passenger steamers can lie, and on 
which the Lanarkshire Railway runs and has a station at the 
outerend. In the formation of the dock and basin the old 
walls were used as far as possible, and have been under- 
pinned, the clay on which they rested having been excavated 
down to the rock, which was situated at a depth varying 
up to 20ft., and the space filled in with concrete. The wails 
of the dock and basin are built of concrete, carried down to 
the rock. The breakwater runs north and south for about 
half its length, and then continues north-east towards the 
shore. It is 1400ft. long, and rises 6ft. above high water. At 
the outer or southern end it terminates in a ledge of rocks, 
known as the Crinan Rock. The depth of water over 
the site deepens from 2ft. or 3ft. at the shore end to 
24ft. The base below low water is made of concrete deposited 
in bags weighing from 25 to 40 tons; each bag extends the 
whole width of the pier; and the superstructure is of ordinary 


rubble concrete. The width of the sea wall at the deepest | beco 


part is 28ft. at the base, and 14ft. at the top, decreasing to 
10ft. at the shore end. An entrance channel, 400ft. wide, is 
being dredged so as to give a depth of 18ft. at low water, and 
27ft. at high water, or the same depth as in the dock and 
tidal basin. The entrance to the dock is from the tidal basin 
by greenheart gates, outer or storm gates being also provided 
for protection to the inner gates. The excavation has con- 
sisted of sandstone, clay, and surface deposit, of which about 
two-thirds were rock. The quantity removed has been about 
400,000 cubic yards in the dock and basin, and 150,000 in the 
entrance channel, about one-tenth of which was rock which 
was broken up by a steam hammer. Two 18-ton coal hoists 
have been provided and several movable cranes, these and 
the dock gates being worked by hydraulic power supplied by 
the Chester Hydraulic Engineering Company. The power is 
supplied by two compound engines of 105 indicated horse- 
power, steam being supplied by three boilers at a pressure of 
80lb. The new works were estimated to cost £200,000. They 
were commenced in 1887 by Mr. G. Lawson as contractor, the 
contract being afterwards transferred to Messrs. Lucas and 
Aird, by whom they are now being completed, under the 
direction of Messrs. Strain, Robertson, and Thompson, the 
envineers for the Ardrossan Harbour Company. 

The annual statement of the finances of Dundee Harbour 
has been issued, showing that the revenue for the year ending 
in May last is the largest ever received, and considerably in 
excess of the revenue estimated at the’commencement of the 
year. The total receipts amounted to £59,218, and the 
' ~penditure to £50,534, showing a surplus of £8684, besides a 
contribution to the sinking fund of £9596. There has been 





borrowed and expended on the harbour and Tay ferries 
£1,018,344, more than half of which has been repaid, leaving 
the debt standing at about £400,000. , 

Parliamentary powers were obtained by the Bristol Cor- 
poration in 1886 to build a graving dock at Avonmouth, and 
to extend the dock there, the estimate for which was £121,398. 
Last January the Docks Committee were authorised to pro- 
ceed with these works. Further consideration induced the 
committee to change their minds, and it has now been 
decided that in place of an ordinary graving dock a floating 
dock should be provided. The reasons given are that 
the cost will be less; that it will be more suitable for 
docking laden vessels, and so be convenient for the 
tank steamers engaged in the petroleum trade. It is also 
anticipated that the working expenses will be less, especially 
in the matter of pumping. Owing to the freer current of air, 
paint will dry more quickly, enabling vessels to be completed 
with greater dispatch. Lastly, a pontoon floating dock can 
be moved from Avonmouth and placed in either of the other 
docks. A floating dock, capable of taking a vessel 400ft. in 
length and 58ft. beam, is estimated to cost £35,000. The 
graving dock, to accommodate the same class of vessels, was 
estimated to cost £65,000, whereas only £49,204 had been 
provided in the Parliamentary estimate. It has also been 
decided to erect several new hydraulic cranes, at a cost of 
£3830. Of the seventeen cranes originally erected, only nine 
are now workable, and it is thought to be time that the city 
quays should be properly equipped. Instructions have also 
been given to the engineer for the preparation of plans and 
estimates for a landing stage, about 400ft. long, off Dunball 
Island, at the entrance to the Avon, with hydraulieappliances 
for lifting goods, and with waiting-rooms and other passenger 
accommodation. 

From the last reports issued by the Public Works Loan 
Commissioners, it appears that the following sums have been 
advanced during the year ending on the 31st of March last 
for harbour improvements. £5000 to the Torquay Harbour 
Authority, being a further advance on a total sum of £30,000 
to be lent for carrying out the improvements there; £2000 to 
the Mevagissey Harbour Trustees, further on account of the 
loan for constructing two breakwaters at the harbour; this 
loan is for forty years, and bears interest at the rate 
of 33 per cent., being secured by a mortgage on the 
harbour revenue, and for the first fifteen years by the per- 
sonal guarantee of a landowner interested in the harbour. 
The Wick and Pulteney Harbour Trustees have had £4000, 
the balance of their loan of £50,000. The Ballin- 
tore Harbour Trustees have had £2000. The Port Ness 
Trustees, £2000. The Thurso River Trustees £3000, being the 
first advance of a loan of £13,000; this loan is repayable in 
fifty years, with interest at 4 per cent. The Newry Naviga- 
tion Company has had £15,000, making with previous 
advances £55,000; this is for completing the deep-water 
channel between Carlingford Lough and Doyles Hale, for 
enabling vessels of 21ft. draught to discharge their cargoes 
within three miles of Newry, instead of transferring them to 
lighters in the lough. The Moy River Commissioners have 
received £3000 on account of £9000, the estimated cost of 
deepening the river and allowing vessels having a greater 
draught than 12ft. to get over the bar and reach Ballina. 
This makes the loans advanced during the past year amount 
to £7000 to England, £11,000 to Scotland, and £18,000 to 
Ireland. 

The experimental dredging for the deepening of the bar of 
the Mersey by the Liverpool Dock Company has been very 
encouraging, and has more than answered expectations. The 
removal of less than half the quantity of material originally 
calculated on has resulted in giving about two-thirds of the 
contemplated increased depth of 6ft. Gin. By obtaining a 
greater depth and increased scour of the tides through the 
narrow channel dredged out, the equilibrium between the 
contending forces of the littoral drift and of the waves on the 
one hand to deposit sand, and of the current on the other 
hand to carry the deposited material away, has evidently been 
disturbed, and the scouring action has for the time become 
the more powerful force. There appears to be every proba- 
bility that if this action continues the scouring force will so 
predominate and retain the mastery over the depositing 
action as to secure the increased depth permanently. 

It is reported that the work of reconstructing the jetty on 
the east side of the entrance to Dunkirk is about to be com- 
menced. The outer end of the new pier is to be built in 
skeleton, the next section is to be half closed, and the inner 
length is to be solid. The channel will also be widened, and 
a concrete breakwater erected to shelter the entrance to the 
ports. The severe and protracted frost of last winter has had 
the effect of considerably reducing the revenue of the inland 
waterways. The loss on the Liverpool and Leeds Canal, 
amounting to £4000, has already been referred to in previous 
notes. The Bridgwater Canal was frozen over for four weeks, 
and although heavy expenses were incurred in trying to 
keep the waterway open, there was a total loss of £10,750. 
On the Severn the navigation was almost entirely stopped 
for five weeks, occasioning a loss of tolls of £731. 

The new harbour at Leixes, on the coast of Portugal, near 
Oporto, is rapidly approaching completion, and has already 
me of service to the navigation, many vessels taking 
refuge in it when unable to pass the bar of the Douro, and 
when partially unloading their cargoes before proceeding 
over the bar. The steamers of the Royal Mail Packet 
Company and other lines are also using it as a port of call. 
Various engineering works have fiom time to time been 
undertaken to improve the navigation of the river Douro, so 
as to improve the navigation up to Oporto, and to increase 
the depth of the water over the bar. In 1871 @ mole was 
commenced on the northern side for the purpose of directing 
the current on to the bar, and the depth of the water 
increased to a minimum of 12}ft. at low water and a 
maximum of 18ft., according to the quantity of water 
available for scouring the sand away. The rise of a spring 
tide being 11ft., this gave an average, depth of 25ft. at high 
water. The channel was also straightened and improved. 
Notwithstanding these improvements, the navigation of the 
Douro still remained in an unsatisfactory condition. Vessels 
of large draught were frequently unable to cross the bar, and 
there was no safe anchorage on this part of the coast between 
Vigo Bay on the north and the port of Lisbon on the south, 
a distance of about 240 miles. The desirability of making a 
harbour at @ point about three miles north of the entrance of 
the river, by joining the group of rocks called the Leixces to 
the shore by moles, had frequently been urged on the 
Government. Sir George Sartorius, the admiral of the 
fleet, had advocated this scheme so far back as 1833. The 
scheme was again revived by Signor Abreu-e-Sousa in 1845. 
About ten years afterwards Mr. Freebody. was directed by the 
Government to prepare plans for a harbour at this place, and 
others were prepared by Sir John Rennie. Subsequently Mr. 





Abernethy, who was commissioned} by some Oporto mer- 
chants to report on the best means of providing for the 
navigation, also advised the construction of a harbour here. 
Signor Espergueria subsequently prepared a complete scheme 
for running out two moles from the land on each side of the 
harbour, so as to embrace a natural breakwater running paralle) 
with the shore, with a principal opening to the south. ‘The plan 
ultimately adopted was that designed by Signor Noqueria 
Soares, an engineer who has had a large experience of the 
coast of Portugal. Tenders were invited for the work in 1883. 
The only firm who sent in a tender was that of MM. 
Dauderin, Duparchy, and Co., who offered to execute the 
works for £2000 less than the maximum of one million 
sterling fixed by the Cortes. The works are so nearly com- 
pleted that the new harbour is available as a port of refuge. 
It has ample space, good anchorage, and can be used by 
vessels drawing 23ft. ; 

A short account of the improvements which are now being 
effected in the Harbour of Tampico in the Gulf of Mexico 
may be interesting on account of the way in which the works 
are being carried out. This port was at one time the princi- 
pal means of access to the sea from the interior of the 
country, but owing to the large quantity of detritus brought 
down 7] the river Panuco, which drains about 30 square 
miles, a bar nearly half a mile in length has been formed at 


the entrance to the harbour. This river for several miles at 


its lower end is nearly a quarter of a mile wide and 35ft. 
deep, and discharges 200,000 cubic feet per second at a 
velocity reckoned at 7ft. per second. It is intended to direct 
this stream on to the bar by means of jetties, and so to con- 
serve its force until deep water is reached. The two jetties 
now being constructed are placed 1000ft. apart, and will 
extend out about 1} miles. More than half the founda- 
tions have already been put in. A trestle gangway is 
first run out in advance of the pier as it proceeds. 
This trestle, the top of which is 10ft. above the water, is 
composed of piles spaced 15ft. apart, with cap sills and ties. 
The timber for this has to be brought from America. On 
this trestle framing a line is laid for the engines and trucks 
conveying the material. The bottom course of the pier up 
to the surface of the water is composed of mattresses, GOft. 
square and 4ft. thick, made of brush wood fascines 10ft. to 
15ft. long and Sin. thick. The size of the mattresses 
gradually diminishes as the wall rises. These fascine 
mattresses are covered with a layer of rock, as they are 
deposited, the wall thus consisting of alternate layers of 
fascine work and rubble stone. When this foundation is 
thoroughly consolidated a concrete wall is to be erected on 
it. Although last winter was exceptionally severe, the work 
which had already been put in stood well, and very little 
material was lost. It isexpected that the whole of the foun- 
dation work will be got in before next winter. When the work 
is completed it is anticipated that there will be 35ft. draught 
of water, sheltered quays, and accommodation for large 
steamers, and that Tampico will become the best and safest 
port in the Gulf of Mexico. The town has 7000 inhabitants, 
and is about sixteen days from Liverpool. It is connected 
with the centre of Mexico by a good railway system, and the 
native boats bring down the river corn, oranges, lemons, 
cocoa-nuts, and numerous other fruits. Large quantities of 
hemp made from fibrous plants grown in this country are 
exported; ebony, mahogany, and other cabinet woods 
also abound. Coffee growing is being carried on extensively 
by English and other settlers. The improvement of the 
harbour and means of export it is expected will lead to a 
large development of the resources of the rich grazing and 
cultivable lands of the interior. 

The last consular report from Japan contains an account 
of the works which have been undertaken by the Japanese 
Government for the improvement of the harbour of Yoko- 
hama. A space of about two square miles is being enclosed 
by breakwaters, of which about half a square mile is at the 
present time available for vessels drawing from 15ft. to 29ft. 
The shallower parts of this harbour are to be dredged and 
deepened, and this work is now in progress. The river which 
discharges into the bay is to be trained. One of the break- 
waters extends on the north-west side of the bay, and the 
other on the east side. Their total length will be 12,082ft., 
of which 7730ft. are on hard bottom, and the remainder on 
soft mud. The portion on the firm ground is being made of 
concrete, with a rubble hearting and a foundation of bag 
work, the whole of which is now laid. The remainder, up 
to 10ft. Gin. below low water, will consist of a mound of 
tufa rock, the interstices of the blocks being filled with 
smaller pieces of stone and sand, and protected at the toe 
with piling. The top of this mound is to be 35ft., with slopes 
of*one in two, and a great portion of this has already been 
got in. On this foundation a wall will be carried up 18ft., 
formed of concrete blocks, with a hearting of hand-picked 
rubble. The top of the breakwaters will only be raised to 
lft. above high water. The opening between the heads of the 
breakwater will be 100ft., with a depth of 30ft. at low water. 
An iron pier, resting on screw piles, is to be run out from the 
landing place, having a depth on either side of from 19ft. to 
25ft. at low water and a deck width of 62dft., giving about 
2000ft. of berthage for seagoing vessels. ‘The pier will be 
connected by rails with the main railway system of the 
country. It is expected that the works will be completed in 
two years’ time. 








THE InstiTUTE OF Marine ENGINEERS.—The following are the 
arrangements which have been made for the current Session :— 
September 8th, paper, ‘Steam Engine Efficiency,” Mr. James 
Weir, vice-president, Society of Arts Hall, John-street, Adelphi, 
Strand. September 22nd, discussion, the Langthorne Rooms, 
Broadway, Stratford. October 13th, paper, “ Stability, Mr. 
J. A. Rowe, member. October 27th, discussion, the Langthorne 
Rooms, Broadway, Stratford. November 10th, paper, ‘‘ Histor, 
of the Newhaven and Dieppe Service,” Mr. George W. Buckwell, 


member, November 24th, discussion, the Langthorne Rooms, 
Broadway, Stratford. December 8th, paper, ‘‘ Water-tight 
Doors,” Mr. S. C. Sage, member of Council. sember 22nd, 


discussion, the Langthorne Rooms, Broadway, Stratford. Hour of 
meeting—7 30 p.m. in each case, : 
ENGLISH STEAM FirE ENGINES IN BELGiuM.—We have received 
a copy of the report of a special committee appointed by the 
Municipality of Auderlecht, Brussels, to test a new steam fire 
engine supplied by Messrs. Merryweather, of Greenwich. The 
report is too long for reproduction in our columns. The result of a 
very careful trial was just what was to be oe the acceptance 
of the engine with unqualified approval. The report contains the 
following words :—“ This new machine is one of the most. powerful 
steam fire engines in Belgium. During the various trials it worked 
in the most perfect manner, and the pressure required was main- 
tained with the greatest facility.” Speaking of another engine 
previously supplied by the same firm the report says, “We are 
happy to state that this engine after eighteen years’ service still 
works admirably.” It is very pleasant to find that English 


engineers can still find a footing in Belgium, which itself possesses 
so many able engineers, 
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RAILWAY MATTERS. 


Tue total length of the track in the United States on 
December 31st, 1890, was, according to ‘‘ Poor’s Manual,” 106,817 
miles. 


Tur Government of India have issued a revised list of 
standard dimensions to be observed on all standard 5ft. 6in. gauge 
railways in India. 


Tur London, Chatham, and Dover Railway Company 
added during the past half-year twenty-five new third-class 
carriages of somewhat modern pattern; the result cannot yet be 
foreseen, but some notion may be gathered by seeing the 

ssepgers from the old second-class carriages fighting for seats 
in twenty-three of the new thirds, The company has also added 
two new second-class carriages. Recklessness seems to have 
attacked this company. 


A VIOLENT collision took place at Leicester Midland 
Station on Monday afternoon between a Midland express from 
London to Manchester and a London and North-Western passenger 
train. The express travels the 100 miles between London and 
Leicester without stopping, and —oe Leicester at a high 
speed. The express dashed into the North-Western carriages, 
raising two of them on end and smashing them to pieces, Fortu- 
nately no one was killed. 


Tue plans for making a tunnel through the Simplon 
and the proposals made to the Government on this subject have 
just been published. The tunnel, which will be about 12 miles long, 
will take eight and a-half years to complete, and will cost 

2,700,000, while the whole of the lines will together require an 
outlay of nearly £3,000,000. A further sum is to be devoted to 
the formation of a sinking fund, bringing the grand total of 
£3,200,000. Of this sum 30,000,000f. will be turnished by a sub- 
sidy ; the rest will be raised, half by means of shares and half by 
mortgages. 


Tue record of train accidents in the United States in 
June, includes 50 collisions, 109 derailments and 8 other accidents, 
a total of 167 accidents, in which 60 persons were killed and 237 
injured. These accidents are classified in the Railroad Gazette 
as follows :—Collisions, rear, 22; butting, 18; crossing and miscel- 
laneous, 10; total 50. railments : or spread rail, 6; 
failure of bridge, 4; defective switch, 6 ; defective frog, 3; broken 
wheel, 2; broken axle, 7; broken truck, 3; fallen brakebeami, 2; 
broken drawbar, 2; failure of power brake, 1; misplaced switch, 
5; runaway train, 1; careless running, 1; bad loading, 1; track 
repairers, 4 ; animals on track, 5; landslide, 2 ; washout, 5; flood, 
2; malicious obstruction, 2; accidental obstruction, 3; purposely 
misplaced switch, 1; unexplained, 41; total, 109. Other accidents: 
Boiler explosion, 1 ; broken | pees rod, 2; various breakages of 
rolling stock, 1; cars burned while running, 2; other causes, 2; 
total, 8. Total number of accidents, 167. 





AN epidemic of railway accidents appears to have set 
in. One of a very unusual kind happened at the London, Chatham, 
and Dover terminus at Ramsgate on Monday evening. Shortly 
after seven o'clock a Great Northern train which had brought 
excursionists from Luton, consisting of an engine and thirteen 
coaches, was being brought from the siding to take on its passen- 
gers, when it dashed through the stationary buffers, carrying 
away the thick buttresses and crossing the roadway leading to the 
sands, The engine became embedded in the ground; three 
carriages ew toppled one over the other, two of them 
turning sideways, and being badly damaged. The front one was 
completely smashed. Several people were in the roadway, includ- 
ing some who keep oyster stalls, outside the scene of the accident. 
One of these—Jabez Grainger by name—was taken from the 
wreckage very much crushed, and died shortly after reaching the 
infirmary. A gentleman visitor, crushed beneath some brickwork, 
had to have his leg amputated. He was severely injured in other 
ways. A lady and child were also removed to the infirmary, badly 
injured. The driver and stoker omer uninjured by jumping 
from the engine, but the guard suffered from shock, 


THE gross railway income from all sources of the 
United Kingdom for 1890 was £79,948,000, while the working 
expenditure was £43,188,000, leaving £36.760,000 as the net 
receipts for the year. This latter sum bas been so far under the 
net receipts of the previous year that tbe proportion of net 
receipts to the total paid-up capital has fallen from 4°21 per cent. 
to 4°10 per cent., although this latter percentage is above that of 
any one of the four years — 1889. The proportion of working 
expenditure to total receipts bas been 54 per cent. for 1890, as 
compared with 52 per cent. for the four een years—a higher 
percentage than in recent years, but not higher than the average 
of the three years ending with 1877. The principal items of 
increase in working expenditure as between 1889 and 1890 have 
been as under :— 


Item. Year 1889. Year 1890. ae in 
& £ £ 
Permanent way and works .. 6,565,000 .. 7,037,000 .. 472,000 
Locomotive power .. - 10,450,000 .. 11,845,000 .. 1,395.000 
Repairs and renewals . 8,754,000 .. 8,909,000 .. 155,000 
Traffic expenses.. . 12,284,000 .. 13,041,000 .. 757,000 


Legal and Parliamentary expenses have increased from £245,000 
in 1888 to £269,000 in 1889, and to £341,000 in 1890; due chiefly 
to the protracted character of the inquiry before the Board of 
Trade in 1890, and the counsel retained. 


In view of the heavy expenditure recently incurred by 
the iron trade in contending before the Board of Trade, the late 
Parliamentary Committee, and other tribunals, against the pro- 
posed new rates of the railway companies, serious discussion is 
going on in iron trade circles as to whether the industry has been 
a gainer or a loser by the policy which they have pursued. 
Definite data, always difficult to get at on this matter, seems 
now, our Birmingham correspondent writes, to have pretty clearly 
established that the manufactured iron and steel branches of the 
country have not won much in the matter of reductions in rates by 
the expenditure which they have made, but that they have gained 
an important advantage in obtaining a fixed scale of maximum 
terminals, whereas previously it was utterly impossible to tell 
what sums carriers might charge for performing this service. Any 
reductions obtained in the amount of actual rates has been 
rather with the raw iron and mineral industries than with 
manufactured iron, But even here the reductions have been 
very slight ; these industries, according to the companies’ showing, 
having een relieved as much as the cost entailed in their transport 
would allow, before the recent agitation commenced. While not 
improving their position materially in respect of the new rates 
which have now become law, contrasted with the rates which were 
mange prevailing, the manufactured iron trade of the kingdom 

as, however, succeeded in getting the maximum rates of carriage 
fixed at much lower figures than those proposed by the 
railway oe to the Parliamentary Committee, after the 
Board of Trade abatements were made, In this respect 
therefore the ironmasters are to be congratulated. The 
London and North-Western Company, for example, proposed 
that for a distance of one hundred miles the Pree y charge, asa 
maximum on finished iron, 14s. 7d. per ton. The traders suggested 
a much smaller sum, and the Parliamentary Committee fixed the 
charge at 11s. 9d., a substantial reduction, it will be seen, upon 
the rates claimed by the carriers. Other similar instances might 
be = But sufficient has been said to show that although 
the members of the iron trade have not got all they wanted, yet 
they are, upon the whole, distinctly in = hater position now than 
before the railway agitation was discussed. 





NOTES AND MEMORANDA. 


In Greater London 3381 births and 1743 deaths were 
registered last week, corresponding to annual rates of 31-2 and 16:1 
per 1000 of the estimated population. 


An interesting application of electric power has been 
made at the Pittsburgh Glass Works, at Ford City, Pa., where a 
motor is used for hauling the polishing tables about the factory. 
The table with glass in place weighs fifteen tons. It is expected 
that this initial plant will be followed up by a number of others, 


Some German engineers have invented a new lining for 
bearings. It consists of a thin layer of compressed vegetable 
parchment, and may be made to stand a great deal of use by being 
occasionally impregnated with mineral vil. This sounds very like 
the description of the compressed paper bearings tried several 
years ago. 


‘Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
181 Fe 1000 of their aggregate population, which is estimated at 
9,405,108 persons in the middle of this year. Halifax was phe- 


nomenally lowest with 10°0 per 1000. Preston was highest 
with 28°5. 


In London 2501 births and 1403 deaths were 
registered last week. Allowing for increase of population, the 
births were 101 and the deaths 107 below the average numbers in 
the corresponding weeks of the last ten years. The annual death- 
rate per 1000 from all causes, which had been 20 3, 20:1, and 17°8 
in the preceding three weeks, declined to 17:3. 


AT a recent meeting of the Paris Academy of Sciences 


a ape was read on “The Artificial Production of a Micaceous | 
Trachy 


co he MM. F. Fouqué and Michel Lévy. This trachyte 
was obtained by the action of water under pressure on a glass 
resulting from the fusion of Vire granite, and at a bright red heat. 
The rock was h mogeneous, and its sections exhibited beautiful 
octahedral crystals of a variety of spinel in connection with ortho- 
clase and black mica. 


Steam pipes have, according to a United States con- 
temporary, recently been made of ramie fibre, hardened under 
tremendous hydraulic pressure, and sr ane a tensile strength 
equal, it is said, to two and one-half times that of steel. is 
statement is no doubt untrue. e ramie fibre, or China 

has the property of being unaffected by moisture; it 
will not shrink nor swell, it is a non-conductor of heat, it cannot 
rust, and these features, together with its great strength, are all 
desirable in steam pipes, its utilisation in this line being regarded, 
therefore, as one of the possibilities of the future. 


TE entire production of the Ural platinum mines for 
the last ten years has been sold to a foreign syndicate which origin- 
ally had the idea of speculating upon a progressive demand for the 
metal for electrical purposes. Since work on the Trans-Siberian 
railway was initiated, a scarcity of labour at the mines has been 
experienced, causing a diminution in the production from 1249 kilos. 
in 1888 to 1113 kilos. in 1889. The total output of the rough 
mineral in Russia in 188] was 2986 kilos.; 1882, 4081; 1883, 3327; 
1884, 2137; 1885, 2591; and 1886, 4319 kilos. All the mineral ex- 
tracted comes from the Goroblagodz and Nigi-Taguitsk mines in 
the Government of. Peru, 


Tur driving engines at the Chicago Exhibition, as now 
designed, will aggregate about 25,000-horse power, including steam 
and electric motors. The great Corliss engine at the Centennial 
developed 1456-horse power, and at Paris in 1889, 6000-horse power 
was required to drive the hinery. The hinery hall of the 
coming Exhibition will have six lines of shafting, each 800ft. long. 
Each line is to be divided into four sections of 200ft. each, each 
section to be driven 7 an engine; or in all twenty-four engines 
with a capacity of 125 to 200-horse power each. The combined 
pumping “ae is expected to have a capacity of 40,000,000 gallons 
daily. The electric plant is stated at 16,000-horse power. 


Ir appears from the Messenger Official, which bases its 
information upon data received from the naphtha producers, that 
the industry in this product is greatly developing at Baku. In 1890 
the quantity of naphtha extracted at the isthmus of Apcheron 
reached the figure of 239,000,000 pouds—poud=36 lb. avoirdupois 
—including waste, and the quantity of mineral oil employed as 
combustible. In 1889 the product at the same place was only 
at oS gem in 1888, {52'600,000 pouds ; in 1887, 165,000,000 
pouds; 1886, 150,000,000 pouds, and in 1885, 116,000,000 pouds 
only. In five years the average of the increase in the production 
of naphtha has therefore been in this peninsula 24,600,000 pouds. 


AN experimental demonstration of Joule’s law has been 
furnished by Professor Robert Spice of Brooklyn. The method 
employed is to send a current through a known resistance, immersed 
in a known quantity of liquid, and also to immerse in the same 
liquid one set of junctions of a small thermo battery connected 
with a galvanometer. The other set of junctions are immersed in 
another vessel in a known volume of the same liquid in which is 
another known resistance. If both quantities of liquid are heated 
by thecurrent to thesametemperature the galvanometer will remain 
at zero, but not otherwise. The results of the experiments show 
that the rise of temperature of the liquids is proportional to the 
electrical energy expended. 


M. V. SERRIN recently read before the Society for the 
Encouragement of Science, Paris, according to Moniteur Industriel, 
a paper in which he sketches the following new device for rapid 
precision weighing. The new balance does away with the very 
small weights of wire and sheet metal now in use, one decigramme 
being the smallest neejed. One of the arms of the balance is 
connected by means of a fine chain with a runner that slides on a 
vertical column. This is marked off in 100 divisions, each two 
millimetres long, each part of the chain corresponding representing 
one milligramme, and allowing, by means of a sliding rule, of a 
further division in tenths, and even more if necessary. The chain 
is easily manipulated from the outside by tke aid of a button 
provided for that purpose, so that the second stage of precision 
weighing, the slow but accurate operation following the rapid but 
rough estimate, is accomplished without opening the case, by 
adjusting the runner, reading off the number of decimilligrammes 
indicated, and adding it to the weights in the scale, which in no 
case need be smaller than one decigramme. This invention 
je pend diminishes the oscillations of the beam and saves consider- 
able time. 





Ir may be remembered that in the spring of 1888 
Professor Oliver Lodge, F.R.S., gave two lectures on “ Lightnin 
Conductors,” to the Society of Arts, in which he seemmlaaae 
several revolutionary views on the subject, and supported them by 
a series of direct experiments with Leyden jars. The experiments 
also branched off into a study of electric waves, a subject which 
was being simultaneously worked at in Germany by Hertz. At the 
British Association meeting at Bath, that same year, Professor 
Lodge’s views were good-naturedly controverted by Mr. W. H. 
Preece, partly for the purpose of raising a discussion, and partly 
because some of them were rather startling. Since then a more 
complete communication from Professor Lodge to the Institution 
of Electrical Engineers, and to many scientific periodicals, as well 
as a recent paper read before the Royal Society, are generally held 
to have fairly substantiated the new views; and we understand 
that during the present year Professor Lodge has been engaged in 
welding together the principal portions of all this literature, with 
sundry additions, ped 2 that Messrs. Whittaker and Co. propose to 
issue it as a large volume of their ‘‘ Specialists’ Series” in the 
course of the autumn, 





MISCELLANEA. 


Mr. J. Epwarp WALLER, who has for many years been 
associated with Mr. Joseph Kincaid as his manager, has entered 
into partnership with Mr. Edward Manville, consulting electrical 
engineer, 


THE works of the Delta Metal Company are being 
removed to 29, Pomeroy-street, New Cross; the demand for the 
metal rendering larger premises than those hitherto occupied 
necessary. 


Mr. J. H. Bires has been elected to fill the Chair of 
Naval Architecture at Glasgow University, rendered vacant by the 
death of Professor Jenkins. Mr. Biles is now and has been for some 
time naval architect and general manager of the Southampton 
Naval Works, Limited. The company will not tind it easy to obtain 
the services of another naval architect equally able and energetic, 


THE authorities have, it appears, determined to erect 


new galleries for the Art Museum at South Kensington. The 
building of a ‘Science Museum” has therefore been tponed, 
probably, Nature says, for another twenty years. e are not 


surprised at this. The objects of the turbulent minority clamour- 
ing for so-called science aids and grants and museums are far too 
obvious, ‘ 


THE steamship Utopia, which foundered some months 
ago in the Bay of Gibraltar after collision with one of our ironclads, 
whereby some hundreds of Italian emigrants lost their lives, has 
been raised and patched up. She is being towed to Liverpool by 
the powerful tug Storm King. This will bea long tow, and should 
the weather be stormy the passage will be a difficult one to make 
with safety. 


Mr. THomas B. MippieTon, who was for several years 
managing partner in the firm of Messrs. Gloverand Co., Bombay, has 
just returned to India to take up the general managementand agency 
of the Bengal Iron and Stee] Company at Burrakeur, Bengal. Mr. 
Middleton, during his connection with Messrs. Glover, successfully 
com pleted the Scindia State Railway, the weg State, Railway, 
and two large sections of the Indian Midland Railway. 


Some of the ironfounders of Sharon, Pa., are intro- 
ducing a new practice in order to secure stronger castings, the 
method consisting in placing thin sheets of wrought iron in the 
centre of the mould previous to the operation of casting. This 
method was first resorted to, it appears, in the casting of thin plates 
for the ovens of cooking stoves, it being claimed that a sheet of 
thin iron in the centre of jin. oven plate rendered it practically 
unbreakable by fire. 


Mr. C. H. Cramp, of the shipbuilding company of Phila- 
delphia, says his firm can furnish high-class vessels as cheap as 
English builders. ‘‘ He, no doubt,” says Industry, ‘also claims 
that his firm pays 50 per cent. more wages, and 33 per cent. more 
for material, and the reflection is, what an enormous margin of 
skill there must be to balance things! If, instead of dogmatic 
statement, Mr. Cramp will give us the wages paid per ton for 
construction, and the cost of material, compared with Clyde and 
Tyne prices, we could arrive at an opinion of our own in the 
matter, preferable to the one he has furnished.” 


Tue Americans seem determined to make tin-plates. 
The St. Louis Stamping Company is, says the American Manufac 
turer, pushing work on its new tin-plate plant, which will be in 
— in at least a small way, by the first of September. 

he main mill, an all steel structure, is completed and ready for 
the putting in of the machinery. Its di ions are 100ft. by 150ft. 
The other buildings are all nearing completion. They are of wood 
and corrugated iron, and include a tinnery 55ft. by 250ft., boiler 
and pump-house 60ft. by 75ft., and minor structures. The com- 
pany proposes to use oi] for its sheet and annealing furnaces, and 
either oil or coal for firing boilers. The capacity of its new works 
will be 500 boxes of tin-plate a day. 


A RESOLUTION has been issued by the Indian Govern- 
ment dealing with the work of the Inventions and Designs Office 
during the past year. The total number of ——- received 
was 319, as against 336 in the previous year. There were only 176 
patents granted, against 268 in the year before. The experiment 
of placing the Office under the officer in charge of the Mathe- 
matical Instrument Office of the Survey of India, is supposed to 
have proved highly successful, because the references to the Public 
Works Department fell from 92 in 1889 to 29 in 1890. The 
Government of India have ruled that when applications are made 
in England and India, the sealing of the English patent need not, 
save in exceptional cases, be awaited in India. 





AccorDING to a Californian contemporary, the wages 
paid in Mexico are not munificent. Stone masons and bricklayers 
get 75 cents a day; hod-carriers 44 cents a day. Labourers 
receive 31 to 37 cents aday. These wages are paid ina debased 
coinage, so the rate is 25 per cent. less than the amounts named, 
the bricklayer and mason receiving in United States money about 
57 centsaday. The duty on imported clothing is 100 per cent., so 
a skilled mechanic could earn a suit of common San Francisco 
clothes in 100 days, and if the clothes would last so long, he could 
then devote some time to earning food, paying rent, clothing his 
family, and soon. The wages paid are perhaps about the amount 
earned. Wages are about the same the world over, if measured by 
what they produce. 


Durine the month of June, in the United States, thirty 
persons were sent to a hurried account, and forty others seriously 
Injured, by accidents connected with the operation of steam plants. 
Twenty-two instances of boiler explosions furnished twenty-three 
of the fatalities and seriously wounded thirty people. One engine 
cylinder burst without any injury to the enginer-in-charge; five 
accidents to steam pipes resulted in killing three persons and 
seriously injuring three others, and four fly-wheels burst, killing 
three people and wounding five. Three accidents resulted from 
the bursting of valves, killing one man and seriously injuring two 
others. Of the boiler explosions, the saw mill furnished less than 
its usual queta, only five out of twenty-two. Two of the others 
were locomotives, one a mining boiler and fourteen miscellaneous. 


Ar the works of the United States Iron and Tin Plate 
Company, Demmler, Pa., the Morewood process of tinning plates 
is in use. The plates are rolled in the ordinary manner into black 
sheets, eight of these sheets being rolled at one time, and after 
being sheared to size are put in the black pickle bath of sulphuric 
acid, where all oxidation is removed. They are then placed in an 
annealing furnace for thirty-six hours, after which they are 
— through cold rolls, receiving a smoothly polished surface. 

ey are annealed again and put into the white pickle, where they 
are thoroughly cleansed from any oxidation. They are then ready 
for the tinning process. The mode of putting on the coating of 
tin is very simple. The plates are first submerged in a bath of 
palm oil until all water disappears, the oil forming a flux for the 
tin, the first coat of which is received in the tin pot; the plates 
are next dipped in the wash pot, and when taken out the tin is 
spread over the surface with a brush by hand. The final act in the 
tin coating process consists in passing the plates through rolls 
running in palm oil, whereby the tin is evenly distributed and a 
smooth surface obtained. There are five of these rolls used, three 
running on top of two, and the plates make two passes through 
them, in the first place being let down through the first and second 
of the upper set, and by a cradle arrangement being returned 
through the second and third. This completes the tinning opera- 
tion proper, and the polish is obtained by rapid movements of the 
plates through bran and middlings respectively, and then polished 
with sheepskin, 
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CYCLONE HYDRAULIC BALING PRESSES 
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NEW HYDRAULIC PACKING PRESSES. 


Tue frequency of fires on cotton-laden ships is bringing 
prominently to the front the question of some more satisfac- 
tory method of packing, and the following description of 
two forms of hydraulic presses with which remarkably suc- 
cessful results are being obtained in packing cotton and other 
fibrous materials for shipment from India, will be of interest. 
Messrs. Fawcett, Preston, and Co., of Liverpool, the makers of 
these presses, of which we give illustrations, and which are 


given to them by the natives of India, and have called them the 
‘Cyclone ’’ presses. In principle these presses are similar, 
but they are designed with differences in detail to make them 
specially suitable for the material to be pressed, and the 
number of bales to be made in a given time, each press being 
capable, however, of pressing any kind of textile or fibrous 
material. The distinguishing novel features of the Cyclone 





FIG,/4 


 ecsomgp consist in the combination of fixed or revolving a. 
xes working in connection with two or three-chambe 
revolvers. Bulky materials, such as cotton, wool, waste silk, 
cocoons, feathers, esparto grass, &c., are usually baled in a 
press having a two-chambered revolver, and a revolving deep 
filling box, while jute and similar materials of a less bulky 
character are pressed in one having a fixed deep box and a 
three-ended revolver. 

Referring to our illustrations, Figs. 1 and 14 represent a press 
with a two-cshambered revolver, fitted on one of the ~_ 
main columns, which can be revolved alternately into position 
over the short-stroke top rams or the long-stroke bottom 
rams. The deep boxes revolve on the long outer column, 
the outer box being in position for filling, while the material 
in the inner one is being pressed by the long lower rams. 
This press is worked in the following manner :—A bale is first 
pressed into the C chamber of the revolver —Fig. 1—and the 








|@ bale into the D chamber of the revolver. 
the invention of Mr. James Watson, have adopted the title | 


Tl AU 


fu 





HHA 

! i 

| Ml 
i 














GROUND 


FIc./ 


inlet valve to the upper rams is opened, and the bale fully 
compressed in the C chamber of the revolver, and the hoops 





pulled tight and made fast in the usual way. The outlet | 


valve is then opened, and the rams allowed to fall and 
tumble the bale out of the press. When the pumps finish 
the pressure on these rams, finally compressing the bale 
in the chamber C, the inlet valve to the lower rams 
is opened, allowing the water from the pumps to flow 
into the lower cylinders, raising these rams and compressing 
These lower 
rams when near the end of their stroke withdraw the lock 
bolt of the main doors by means of a tappet rod, which is 
fixed to the follower, and this tappet rod also stops the rise 
of these rams at any desired point by lifting the weighted 
lever of a relief valve at the bottom of the press. The doors 
are then pushed back and the plate locked under the bale. 
The hoops are put round the bale and the revolver is turned 
half of a revolution, which brings the D chamber with its 


bale three-fourths hooped into position over the upper rams, | 


and the C chamber over the bottom rams. The loose plate 
in the C revolver is then allowed to fall on the follower of the 
lower rams, which is waiting for it at the top of the box, the 
outlet valve of the lower rams is opened, and those rams fall 
with this loose plate to the bottom of the box, the latch is 
lifted and the boxes turn half a revolution, placing a box full 
of cotton over the lower rams and under the C chamber of 
the revolver. As soon as the revolver strikes the stop, fixing 
it in position over the upper and lower rams, the inlet valve 
to the upper rams is opened, and the bale in that chamber is 
fully compressed by the rise of the rams. The inlet valve to 
the lower rams is then opened, compressing another bale into 
the C chamber of the revolver; these rams withdraw the lock 
bolt of the main doors, which are then pushed back, and the 
hoop put round. The revolver is again ready to be pushed 
round. The bale in the chamber D having been hooped and 
tumbled out, leaving that end ready to move into position 
over the lower rams, the bale in the chamber C has received 
the preliminary hooping, and is ready to move fhto position 
over the upper rams, and so on. 

Figs. 2 and 2a illustrate a press having a revolver with three 
chambers, turning on one of the main columns over the long- 
stroke lower rams or the short-stroke upper rams. This press 
is fitted with one deep box fixed permanently over the lower 
rams, and as we have before stated, is specially adapted for 
baling jute or similar material. The working of this machine 
is conducted as follows :—Assuming that by means of the 
lower rams a bale has been pressed up into the chamber A of 
the revolver, and that the revolver has been turned a third 
of a revolution, and that a bale has been pressed up into the 
B chamber, the revolver being again moved the third of a 
revolution, placing the bale in the A chamber in position over 
the upper rams, the bale inthe Bchamber in position toreceive 
the preliminary lashing, and the chamber C in position over the 
box and lower rams, the regular action of the press com- 
mences, and is as follows :—The moment the revolver strikes 
the stops on the press heads the inlet valve to the upper rams is 


revolver is then turned half a revolution, bringing the | opened; these rams then rise and finally compress the bale 
chamber C into position over the upperrams. The chamber D | in the chamber A of the revolver, the ropes are pulled tight 
is now over the lower rams, and the deep boxes being likewise | and fastened, the rams are allowed to fall, and the bale is 
turned, a full deep box is also over the lower rams and under | tumbled out of the press, leaving the chamber A empty and 


the chamber D, and the other box is being filled. The 


| 


ready to be moved round. At the time the inlet valve to the 


regular action of the press can now be commenced. The | upper rams is opened, the preliminary lashing is commenced 
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on the bale in the chamber B, and the men start to fill the 
box through the frame of the chamber C which is in position 
over it. Filling the box is done in the usual way; the lower 
rams having been left near the top of the box after com- 
pressing the bale previously pressed, and the loose plate in C 
revolver having been unlocked, falls on the fixed follower of 
these rams. One man now stands on the floor at each side 
of the box, and lays the jute or hemp into it on the top of 
the loose plate, the rams being allowed to fall as the jute or 
hemp is laid in until the quantity for one bale has been 
placed, when the rams are stopped. During the time the 
bale in the A chamber over the upper rams is being 
finally pressed and tumbled out, as before described, 
the filling of the box is completed, the main doors 
are closed and locked on the chamber C, the inlet to 
the lower rams is opened, and a bale is by the rise of 
the rams pressed up into this chamber, the lock bolt 





withdrawn, and the doors pushed back, so that all three 
chambers of the revolver are again ready to be turned round, 
after which the empty chamber A is in position over the box, 
the chamber B, with its bale three-fourths lashed, is in 
position over the upper rams, and the C chamber is in 
position for receiving the preliminary lashing. The opera- 
tions just described are then repeated. This time the upper 
rams rise, fully compressing the bales in the B chamber, the 
bale in the chamber C receives the preliminary lashing, and 
the chamber A receives @ bale from the box and lower rams. 
The revolver is again moved round. to the stops, placing the 
chamber C, with its bale three-fourths lashed, over the upper 
rams, the A chamber in position to be lashed, and the 
chamber B over the box and the lower rams, and so on. 

All the hydraulic cylinders of these presses are fitted with 
Watson’s patent double Jeathers, the object of which is to 
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prevent the stoppage of the press during working hours 
caused by wearing out or bursting of any such leathers. 
This is accomplished in the following way:—In the neck of 
each cylinder provision is made for two leathers instead of 
one only, the upper one of which is always in reserve. When 
the lower one is at work no pressure whatever can reach the 
upper leather until the lower one wears out or bursts. When 
this occurs, instead of the press being thereby entirely 
stopped, the attendant simply screws down a small plug or 
valve—which is done while the press is working—thereby 
instantaneously placing the reserve or upper leather in 
action until the pressing is over for the day, after which the 
upper or reserve leather is removed to the lower groove in the 
cylinder neck, and a new leather is put in the upper groove 
to form a new reserve. This reserve leather also enables the 
engineer to make the upper or larger rams rise higher, which 
is sometimes necessary to make a bale of smaller weight and 
size in the press than the ordinary bales for which the press 
is designed. 

Two Cyclone presses of this description have recently been 
constructed and sent to India, which are to work together 
and to be capable of pressing 120 bales of jute per hour, 
weighing 4001b. each, on a consumption of 41b. of Indian 
coal per bale. This speed of baling has practically been 
obtained in a similar press turning out an average of sixty 
bales an hour, so that the estimated outturn is based on 
actual results. The cylinders for these presses are made of 
cast steel, the rams being of cast iron with phosphor bronze 
shoes at the bottom ends. All the columns are of mild steel, 
and all the valve boxes are of the same material.. The press 
heads are of a substantial character, of cast iron. The 
revolver arms, which are of mild steel, are securely bolted 
and keyed to a cast iron centre. For working these presses a 
set of ten Watson patent pumps is provided. These are 
short-stroke pumps, having plungers of varying diameters 
fixed on a strong bed-plate, which serves as a water tank. 
They are specially adapted for working at the high pressure 
used, and are also designed to afford the greatest possible 
facility for overhauling and repairing. The valves and valve 
seats, which are made of phosphor bronze, are easily 
removed from th: valve boxes, so that by keeping a 
duplicate set of valves in proper repair they can readily 
be renewed with little loss of time; and as these valves 
and seats are the only parts of the pumps in which there 
is any wear of importance, they are frequently worked night 
and day with comparatively little loss of time for months to- 
gether. The pumps are arranged in groups on each side of the 
crank shaft, and fitted with regulator valves, which cause the 
pumps, singly or in groups, to cease automatically discharging 
water when the pressure has reached a certain limit, or at 
any part of the stroke of the press rams which the engineer 
in charge finds by experience to be best adapted for the 
economical working of the press. The practical working of 
this system of pumping in India and elsewhere has proved 
that it is the most economical for pressing purposes, as the 
power varies as nearly as possible with the varying resistance 
of the material being baled, whilst it is the only press which 
presents its bale to the finishing rams already pressed into 
bales, and having the three long hoops or ropes required for 
lashing it already laced round it, so that when the finishing 
rams rise to give the final squeeze, the hoops or ropes 
only require to be pulled tight and their ends fastened. 
The extraordinary rapidity of baling is obtained by the 
number of operations which can be performed simul- 
taneously, as for instance, with a two-ended revolver and 
a revolving deep box, the men may be engaged when 
one bale is receiving the final pressure in pulling tight 
and fastening the hoops, and after the rams are allowed 
to fall in tumbling out the bale from that end of the revolver. 
At the same time the deep baling box, with material for a 
second bale, may be turned round and locked over the lower 
rams, pressed up into the other end of the revolver, and the 
hoops wound round this bale; and, in addition, the deep box 
at the outside or filling position is being filled with material 
for a third bale, so that practically three bales are being made 
at the same time. One form of the patent Cyclone press, in 
which four bales are being made simultaneously, is a com- 
bination of a three-chambered revolver with revolving deep 
boxes with arrangements for a second charge of material in 
the latter, so that heavier bales may be made than can be 
obtained with one filling of the deep boxes. For this pu 
a side door is fitted at the top of each deep box, con an 
arrangement of fingers working through the bottom part of 
the main doors is introduced for holding up the first’ charge 
after it has been partially pressed. The lower rams are then 
dropped sufficiently to give room for a second filling, after 
which the side door is closed and the fingers withdrawn. It 
is obvious that in this way a second filling is effected without 
turning the deep boxes. By a press of this description the 
following bales were made at its trial, in the works at 
Liverpool, a few weeks ago:— 


Dimensions of bale out 


P . Cubic 
Material. Weight. of press 
Ib. iia. fin. fin, Colee. 
Cotton 604 40x1ll x1 6 11°5 
Cotton .. 608 S32. os Sees . | 
Silk waste .. 436 40x19 x16 .. 006 
Ducks’ feathers 646 40x 2 23x 1 53 .. 18°15 
Loose wool 633 Seu S32 X28 «= ee 
Ditto . - 696 40x23 23x16, .. 1887 
Silk cocoons .. 497 .. 40x 1 8x1 6} .. 10°52 
Ditto oo Oe « BOTT. XB Oe. we 97 
It will be seen that any of these materials can be reduced 


to very small bulk and great density by means of this press. 
The risk of fire with cargoes composed of these hard pressed 
bales is consequently reduced to a minimum, and it is an 
interesting fact that since cotton has been shipped from 
India, after being pressed in one of these presses, no fire has 
ever occurred amongst it. As a rule, well pressed Indian bales 
may be taken as being of a density of about 40 Ib. to 45 lb. per 
cubic foot, whereas bales of American cotton rarely ex a 
density of 25 lb. per cubic foot. It is not, therefore, surpris- 
ing that amongst the latter, which are for the most part mis- 
shapen and ragged bales, fires such as that which recently 
imperilled the lives of 500 passengers on the City of Richmond 
are of frequent occurrence, while practically unknown in the 
case of Indian pressed bales. The subject is of considerable 
interest as concerning safety to life, and it has been asked 
how long passenger vessels will be allowed to c in- 
sufficiently packed cotton bales. There would seem little 
justification of the practice, seeing that the expense of the 
Indian system of pressing and packing is not very appreciabl 
greater than that of the American, while, on the other hand, 
the expense of carriage by rail and sea of the denser bales is 
of course very much less, and it has been abundantly proved 
by actual practice on much larger staple cotton than 
American cotton, that no injury of any kind whatever 
results to the cotton from its being pressed into bales of the 
Indian type. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


AN INDIAN RAILWAY ACCIDENT. 


Sir,—I forward to you two photographs of a smash that occurred 
on the B.B. and C.I. Railway Company’s line to the down night 
mail from Ahmedabad to Bombay on the night of June 27th. 
My information is trustworthy, as tle driver of the train, who is 
now lying at Broach with a broken rib, gave it me himself. 

As you will have heard before now, a very severe storm broke 
over the greater part of India on the 27th ult. The driver after 
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BROKEN 


passing Panoli Station safely—a distance of about 117 miles from 


Abmedabad—found further on that the water was over the line, | 
| by balancing the reaction of B on A, that it is not considered at all 


and proceeded cautiously till it got up to the engine axles. 
Knowing that he was not at the bottom of the gradient, and fearing 
that the water might rise higher, he decided to back away to 
Panoli Station again. Having two native firemen on his engine, 
he sent one of them to the rear guard’s van to help to keep a sharp 
look out. He got back all right to within about 200 yards of Panoli 
on the Bombay side, where this bridge of 60ft. span crosses a small 
waterway, the water at that time being up to the under-framing of 
the girder. The carriages passed over all right, but as soon as the 





The flood is now a week old, but through passenger traffic is no 
yet resumed. The Nerbudda bridge, close to which I live, has 
stood the flood splendidly. B. H. Hewett, 

Engineer to Messrs. Greaves, Cotton, and Co, 

Broach, August 4th. 





FORCE AND MOTION, 


Sir,—* A Crammer” replies to my statement that two forces, 
and no more, exerted on two bodies, one force on each body, do 
not necessarily balance, by instancing a case where each one of two 
bodies is held in equilibrium by three forces. In the case he con- 
templates it is obvious that, calling one of the bodies A and the 
other B, A is kept in equilibrium by gravity, by the pull of the 
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BRIDGE FROM THE BOMBAY SIDE 


string, and by the reaction of B, while the pressure exerted by A 
upon B is so ae from being a force which keeps A in equilibrium 


in determining the equilibrium of A, A being, as I said, kept in 
equilibrium by the three forces, gravity, pull of string, and pres- 
sure on it by B, its own pressure on B not entering into the calcula- 
tion at all. ‘‘ A Crammer’s” instance is therefore doubly erroneous 
by firstly assigning as the forces which prevent motion of A taking 
place a wrong pair, namely, theaction and reaction between A and B, 
one of which does notenter into the question of the equilibrium of A at 
all; and secondly, by neglecting to observe that I had asserted that 
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BROKEN BRIDGE FROM THE PANOLI SIDE 


full yer en of the engine got on, the brick abutment on the Bombay 
side collapsed—apparently on the left side first, as that girder is 
under the engine. The coupling between the tender and the front 
guard’s van fortunately broke, so that none of the carriages or 
passengers were injured. The fireman being on the right-hand 
side, jumped clear over the right girder as the engine was falling, 
and being a swimmer escaped with a wetting. The driver 
was carried down with the engine, but eventually got clear with 
only one rib broken. His watch stopped at 1.26a.m. I took the 
photograph the next day before a single thing had been touched. 

They have now diverted the line alongside over sleepers, and 
hope to get it finished to-morrow, There are many other culverts 
swept away and breaches of embankments, and I am afraid it will 
be a tremendous expense te get everything right again. 











equal and opposite forces"do not necessarily balance only under re- 
strictions above named, and that he had assumed in his former letter 
that equal and opposite forces do balance, or ought to balance, 
under those same restrictions, namely, that no other forces were 
exerted, and that one force only was exerted on each body. I 
contend, in fact, against his extension of the rule, itself derived 
from experiment, that equal and opposite forces balance when both 
are exerted on the same body, to the case of equal and = 
forces which are not both exerted on the same body. There is 
nothing paradoxical or puzzling, so far as I can see, in the fact that 
the result of experiment on one body to which two forces are 
applied should be different from the result obtained when there 
are two bodies and one force only is exerted on each. In the 
former case rest or uniform motion always results, in the latter it 








Sept. 4, 1891. 
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does not necessarily result, In both cases experiment alone can 
settle the rules that govern the results, there being no a priori 
means of inferring what will wore in the second case from our 
knowledge of what happens in the first, though, on the other hand, 
such persons as ‘‘ A Crammer” and others may easily fall into the 
mistake of taking the two cases to be the same. 

| am not clear whetber or no ‘‘A Crammer” has in his mind a 
reference to the perfectly well-established theorem, that the 
mutual actions of any system of bodies subject to no external 
forces, cannot produce any motion of the centre of gravity cf the 
system as a whole. Thus, in the horse and cart case, the mutual 
actions and reactions between the horse and cart, if there were no 
external forces available, such as the pressure of the ground 
forwards against the horse’s feet, could never give a motion of 
translation to both horse and cart together in the same direction. 
But I scarcely think ‘‘A Crammer” meant in any way to refer to 
this theorem, which is amply verified by experiment, and its 
verification thereby is one of the strongest proofs that action and 
reaction are really always equal and opposite, 

‘A Crammer” passes over with total neglect the inconsistency 
in the meaning of the arrow in body B, Fig. 1, which is there 
moving freely and exerting no force on anything, with his own 
later explanation that the arrow in a body signifies a force exerted 
on another body ; nor does he give any reply to my contention that 
no legitimate conclusion can be drawn from an argument in which 
symbols with variable and inconsistent gs are employed, 

Maurice F, FitzGerap. 

University Club, Dublin, August 26th. 








SCREW PROPELLERS. 


Sir,—A great deal has been written about screw propellers, but 
all the writing has been done by mathematicians, or by engineers who 
are mathematicians first and engineers afterwards, Since my old 
friend Robert Griffiths died I do not know that anyone has 
attempted to say anything about propellers in a plain simple way. 
For myself and for others filling similar posts, I can add that the 
mathematicians have given us no aid whatever. Much of the mystery 
and confasion which exist concerning the action of screw propellers, 
arises from the ¢ircumstance that the mathematical treatment of 
the questions involved is based on certain assumptions and presup- 
posed conditions which either do not exist at all, or are modified by 
other conditions of which no account is taken. I venture to think 
that I can say something about propellers which may put abler 
minds than mine on the right road which will lead to the prepara- 
tion of.rules and even formulw which will really be of service to 
engineers, I hope it will be clearly upeeneal that what I am 
going to say will be said without any reference to the discussion 
which has taken place between me and Professor FitzGerald. I do 
not propose to attack his views or anyone else’s, I propose to start 
afresh, as it were, and place before your readers the results of my 
own observations and reasoning. 

A screw propeller blade is in the condition of a surface drawn 
through water at an angle. This angle represents what is known 
as the pitch of the screw. The first important point to be con- 
sidered is the way in which the work done by the engine on the 
screw blade is distributed. 

It is clear that if the angle of the blade—that is, in other words, 
the pitch of the screw—were very small, there would be little or 
no resistance offered to its rotation, while the thrust would be very 
great. If, on the other hand, the pitch was very sharp, the resist- 
ance to rotation would be large pee the thrust small. It is essen- 
tial, however, that the difference between thrust, and the resistance 
offered to rotation, and the performance of work, be kept very 
clearly in view. 

The work done by the engine will consist partly in propelling the 
ship, partly in putting water in motion. Unless water is put 
in motion, all the work will be done in propelling the ship. 

Let us consider first what happens with regard to that portion 
of the work spent in overcoming the resistance to rotation. 





Let A, Fig. 1, be a propeller blade, rotating round with the axis B 
in the direction of the arrow. If the ship did not advance in the 
direction of the arrow F, the resistance to rotation would be 
equivalent to the pressure on a plane whose area would be 
measured by the length of the dotted line C, It will be under- 
stood that to simplify matters Iam dealing with only a small 
radial length of propeller blade, say lin. The thrust effort would 
be measured by the ratio which the length D E bears to C. (I 
poresely avoid all use of the word “sin,” and I will eschew 
and #.) 

Now let it be supposed that the ship advances at such a rate 
that there is no slip, then it is clear that by the time the point D 
at the following edge of the blade has moved through a distance 
equal to the width of the blade at that point, it would have got 
to E, and in this case there would have been no disturbance of the 
water whatever. But there would have been resistance to rota- 
tion ; but that resistance would have been statical, and no work 
would have been done in overcoming it. The conditions would be 
just the same as those existing between a driving wheel and the 
rail; the adhesion of the wheel prevents the engine from racing; 
but no work is done by the engine on the rail, all the energy is 
expended in pulling the train. 

Again as regards thrust, it is clear that this might be a maximum, 
but inasmuch as the water was not put in motion, the resistance 
would be statical, and the whole work would be expended in pro- 
pelling the ship. I purposely leave out the frictional resistance 
between the blade and the water for the moment. 

In practice we find, however, that water is put in motion, no 
mending working without slip. All the work done on the water 
which resists rotation; in other words, that done by area C, is 
dead loss, because it gives no return whatever. The work done in 
producing thrust is expended in pushing water astern, and does 
not represent dead loss; it givesa return, To make my meaning 
clear on this point, I must use an illustratiun. Let us suppose 
that we have a gun, Fig. 2, in which are two projectiles, A and B, 











and that the gun isso suspended that it can recoil freely in any 
direction. When the charge is fired there will be one recoil due to 
A, and another recoil at right angles to the first due to B. The 
tirst recoil gives a useful return in the sense that it represents the 
driving force on A, but the recoil due to B represents totally use- 
less work, dead waste. Of course the gun would recoil along some 
such line as that shown by the arrow & but the truth would still 
be the same about the waste of power, 

If my readers have followed me thus far they will see that the 
amount of power wasted in overcoming the resistance to rotation 
depends altogether in the first place on the slip, because if there 
were no slip no water would be moved at right angles to the axis of 





the screw ; there would be no tangential motion imparted to the 
water. The greater the slip the greater will be the loss from this 
tangential movement, other things being equal. 

The work done in imparting tangential motion to water in which 
the screw revolves will bear a definite ratio to the work done in 
sending water astern. If the ship is fixed—as when a tug is 
‘butting ”"—if the angle of the propeller blade is 45 deg. with the 
shaft, the work done in imparting tangential motion will be the 
same as that expended in driving water astern. For all fine pitches 
the work expended tangentially will be less than that expended in 
driving water astern, as the pitch is less; because the finer the pitch 
the less, ceteris paribus, will be the length of the line C. If the 
ship is in motion the same truth will hold, with certain modifica- 
tions, which I need not lengthen this letter by dealing with now. 

The first deduction to be drawn is that the finer the pitch of a 
screw the better, leaving out all consideration for the engines; and 
it also follows that as, for reasons readily understood, the angle 
which the blades make with the shaft is much sharper at the centre 
than near the tips, the central parts of a propeller are not only of 
no use, but are a positive hindrance, and this conclusion was fully 
berne out by Griffiths’ practice. He used a large spherica! boss, 
instead of carryiag the blades in close to the shaft. 

Again, it will be seen that the length of the line C for any blade 
depends for a given pitch on the width of the blade. It follows 
therefore that, other things being equal, the narrower the blade 
the better. 

It will be readily understood that the thrust component of the 
work done by the engines cannot offer resistance to rotation, and 
consequently it make no difference to the engines whereabouts on 
the screw disc we get the maximum effort. But it is a matter of 
serious importance where we get the maximum resistance to rota- 
tion. The further it is from the centre of the propellers the 
greater the couple action against the turning moment of the 
cranks, This being so, it is clear that the greatest width of blades 
should be nearest the centre. 





Putting these things together, we find that the best propeller 
will be one with a large central boss, with straight blades springing 
from it and tapering quickly toward the tip. 

I enclose a tracing of a three-bladed propeller designed by Mr. 
Griffiths, which seems to me to be nearly as good asit is possible for a 
propeller tobe. 1 would be disposed to fill up the hollows at the roots 
of the blades, as shown by the dotted line, as this would enable me 
to make the blade a shade thinner without weakening it; and for 
high speeds I would taper the blades a little more at the points. 
As to precisely how the boss should be made, I have my own views, 
which, with your permission, Sir, 1 may perhaps explain at another 
time. 

I think that it will be found that the results obtained in practice 
fully support these conclusions, 

great deal remains to be said, which with your leave, Sir, I 
may say at another time. For the present I have, I think, said 
enough—some things which, so far as I know, have never been said 
before. I do not remember having seen any attempt made in print 
to divide the work done in overcoming resistance to rotation from 
that done in producing thrust, nor have I seen any statement 
that it is advisable to design a propeller which shall do the least 
possible work tangentially. Of course I am aware of what Mr. 
Rigg, Mr. Thorneycroft, and, long before either of them, what 
Mr. Roberts has done in the way of putting propellers in tubes, 
and using deflecting blades to recover some of the lost work. 
No one, so far as I know, has stated that the work lost in putting 
water in motion tangentially depends on the slip. 

Hitherto the work expended in causing rotation of the screw has 
either been muddled up with the work done on the ship and on the 
water sent astern, or been assumed to take up all the energy ex- 
pended by the engine. 

In conclusion, to save myself from being misunderstood, let me 
say that I am perfectly aware that the tangential and longitudinal 
movements of the water are mixed up, and that the path of a 
molecule, driven away from the propeller, is neither right aft nor 
right to port or starboard, SUPERINTENDING ENGINEER. 

London, August 29th. 


THE FRENCH AND ENGLISH WARSHIPS. 


Srr,—All your naval readers will thank you for the excellent 
views and descriptions of the vessels of Admiral Gervais’ squadron, 
which have appeared in your last two issues. There are, however, 
one or two points on which 1 venture to think you hardly do the 
French designers justice, and I would ask permission to refer to 
them; as well as to follow up your comparison between their 
productions and those of our own constructors. 

The Nile is, of course, a more powerful ship than the Marceau, 
as from her greater size she ought to be. She has, however, no 
advantage in speed except such as may be derived from her greater 
length and size in a seaway, the forced draught indicated horse- 
power of the Marceau being the same, viz., 12,000, and her speed 
seventeen knots. If the “invulnerable citadel” of the Nile—much 
of which is, however, only 14in. thick—gives her such an advan- 
tage, one cannot help asking why it has been abandoned in our 
latest battleships. In her high freeboard, the wide distribution of 
her heavy guns, and her much more numerous auxiliary armament, 
the French ship must be held to be decidedly superior to the Nile, 
though these advantages are to a great extent neutralised by the 
want of protection to the guns. This want of protection is part of 
— which in all recent French ships has been paid for the 

The Marceau’s belt rises only 2ft. 6in. above water, and the 
chances of its ever being struck by a heavy projectile are extremely 
remote, If itis struck, it will be at very dank range and at right 
angles, and under these circumstances it will be pierced by the 
68-ton British gun, and the Marceau will be more likely to be 
fatally injured than a deck-protected ship struck in the same 
region. The belt is, of course, a complete defence against the much 
dreaded riddling of the water-line by light guns, but for this 
purpose much thinner armour would be equally effective. Moreover, 
the most ardent advocate of belts will admit that 30in. of armoured 
freeboard is utterly insufficient to secure the stability of a lofty shi 
like the Marceau in the most moderate seaway, and that she could 
be easily capsized without her belt being touched. 

Even granting, however, that the belt is perfectly efficient in 
enabling the Margeau to fulfil the first duty of a ship according to 
Sir E. Reed’s famous dictum, she is still under a terrible disadvan- 





tage in the fact that her light battery is entirely undefended. 
Every one of her sixteen broadside guns could be dismounted 
before it could fire a shot, and this as the direct consequence of 
concentrating armour upon the water-line. The battery is 
Pearce ners hg very much easier mark than the water-line, and can 
therefore be riddled much more quickly. An unbelted ship can 
always have a more powerful and better protected battery y Hn a 
belted one, and the unbelted ship’s battery must be disabled before 
the belted ship can turn her attention to the water-line. If 
the fact of my enemy being unbelted gives him the power of 
robbing me of the weapon with which I proposed to destroy him, 
it is hard to see what I gain in being belted. In the face of these 
considerations, can it be doubted that the Sicilia’s armoured 
battery of ey Bg heavy quick-firers is a better defence to her 
water-line than the belts of the Royal Sovereign or Marceau? A 
belt will never win a battle, and the first duty of a British ship of 
war in action is not to float herself, but to sink the enemy. 

It is to be hoped that, after seeing the batteries of these French 
vessels, we shall hear no more about the “‘ fatal defects” of the 
Admirals in having their batteries ‘totally undefended.” The 
end-on defence of the batteries of those splendid but much-abused 
ships is much better than that of the Royal Sovereign, and the 
broadside defence might have been equally good if the admittedly 
useless partial belt had been exchanged for an equal weight of 6in. 
side armour, 

It can hardly be admitted to be a “‘ terrible defect” that the 
Admirals, in common with the French ships and nine out of ten of 
our own new battleships, carry their guns en barbette; that the 
French guns are loaded above the barbette armour is undoubtedly 
a grave fault, and one that is apparently shared by the Barfleur 
and Centurion, 

The most interesting vessel in the French squadron was, I 
venture to think, the Surcouf, representing, as she does, in their 
fullest development, the French views of what a cruiser ought to 
be. Great as is the contrast between this ship and the Bellona, it 
must be remembered that the latter approaches much more nearly 
to the French type than any other of our cruisers, and that the 
vessels of the Brisk class are the real British counterparts 
of the Surcouf. The difference lies, of course, in the fact 
that in the British ships armament has been the first con- 
sideration, and in the French speed. Curiously enough, however, 
while this great difference is observable in practice, in theory the 
French are universally admitted to be right, All our authorities are 
agreed that speed is the first quality of a cruiser, and that for the 
maintenance of speed at sea it is essential to have great length in, 
proportion to beam; yet in none of our ships, except the ver 
smallest, is the latter condition complied with. The Salamander is 
85 beams long ; the Bellona, 8; the Latona, 7; the Edgar, 6; and 
the Blake, 5°76, the worst proportions of any unarmoured cruiser 
in the world. Though 207ft. shorter than the Atlantic liner 
Teutonic, the Blake is 7ft. 6in. wider; the result of which is that 
though 6000 tons smaller, she requires an equal power to give her 
an equal smooth-water speed. 

The Surcouf is 10-2 beams long, and ‘12ft. longer than the 
Latona, though little more than half her size. Her extreme 
speed is nominally the same as that of the Barham and 
Bellona; but while it is doubtful whether this has ever been 
attained by the English ships, the Forbin, a sister vessel of the 
Surcouf, has gone 20:2 knots, while in average weather at sea 
her superiority would be very much more marked, The Surcouf 
carries sixty tons more coal than the Bellona, and, as she can be 
propelled at an equal speed with less expenditure of power, her 
endurance is very much better. Vessels of this class would be 
much more useful for scouting and dispatch purposes than our 
Latonas and Pearls, which are too costly to be had in sufficient 
numbers, too slow and too powerfully armed for such work. For 
this service a heavy armament is not required, and may even be 
objectionable in tempting commanders to fight ; and a couple of 
4-7in. quick-firers and a few 3-pounders—the armament, in short, 
now given to the Salamanders, but described as too heavy for 
them—would be amply sufficient. G. W.c 

September 2nd. ie ie 





THE CARRIAGE OF TIMBER ON NARROW GAUGE RAILWAYS. 


Str,—With reference to your article of the 28th ultimo, on 
“‘The Carriage of Timber by Narrow Gauge Railways,” I beg to 
inform you that on my recent visit to Aberdeen I was shown the 
system of long flexible railway cars invented by Mr. William Smith, 
M.I.C.E., the harbour engineer of that city, and exhibited by him 
working on the grounds of the Edinburgh Exhibition last year, for 
transporting long vessels by rail. This system appears to be per- 
fectly adapted to the proposal you desiderate. The cars at the 
Exhibition were 28ft. long, and carried loads 38ft. in length, and 
the curves on that line were under 100ft., or one chain radius. The 
line was double, consisting of two 20in. gauge lines, with 3ft. way 
between. 

Some gradients were as steep as 1 in 20, traction being by wire 
rope haulage. The lateral flexibility of the wheel base is insured 
by Mr. Smith’s compound bogie system, while perfect vertical 
flexibility is obtained by an ingenious application of water tubes or 
cushions tothe car body. The system appears fully to meet all the 
requirements of long loads, from 20ft. and poe, on nerrow 
gauges and sharpcurved and graded lines. J, EVELYN-LIARDET. 

37, Russell-road, Kensington, W., 

September Ist. 


VALUES OF Y AND J. 


Sir,—I fully agree with your editorial comments, and therefore 
did not send you any reply to Mr. Bower's last letter. On re- 
consideration, however, I have decided to ask you to allow me to 
correct two careless mis-statements made by Mr. Bower. The 


7-1 
equation ¢t = ( fd ) y to is deduced from the law of Boyle and 
Po 


Marriotte, and does not depend in the slightest degree on the 
results of either the experimental or analytical researches of 
Rankine. I did not quote the value 854 foot-pounds of J on the 
authority of Herschel alone, but on the joint authority of Herschel 
and Regnault. If I succeed in discovering Regnault’s value of y 
I will, with your permission, publish it, and also what may be 
truly described as Regnault’s value of J. 


September 2nd. Witi1amM DoNALDSON, 





THE CLAYBURY ASYLUM. 


Srr,—We notice, in your issue of August 28th, a paragraph 
relating to the boilers used in the heating and ventilation, &c., of 
the Claybury Asylum. You mention Messrs. Kirting Brothers as 
being the contractors for the heating, &c. We are erecting the 
whole plant, and are carrying out the contract in partnership with 
Messrs. Kirting. We should be obliged by your insertion of this 
correction, as the accidental omission of our names as engineers in 
this, the largest heating contract in the county at the present time, 
is unfortunate. F, ASHWELL AND Co. 

Sycamore-lane, Leicester, September 3rd. 








A company has been formed in the United States to 
work Lieut. Wood’sinventions. He proposes to apply the principle 
of electric welding to the manufacture of projectiles. Shells of all 
calibres below 6in. will be manufactured. A common shell, con- 
structed of wrought iron or a low grade steel, is made as cheap as 
the cast iron ones used at present. The body of the shell is formed 
of a section of tubing, the base being a drop-forged cup welded on 
as well as the head or point, by the Thompson process. The head 
can be made of iron or steel, as may be desired. With a steel 
head, a shell is obtained that will pierce any light armour with ease. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tok ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

A. L.—You can compress air to any pressure you think proper without a 
cooling appliance, provided you take sufficient time. Overheating will only 
take place when the compressing plant is worked quickly and continu- 
ously, 80 that there is not time allowed Jor the dissipation of the heat by 
radiation and conduction. 





BLUE POLISHING MACHINES, 
(To the Editor of The Engineer.) 


Sin,—I shall be obliged to any reader who will give me the address of 
makers of machines for polishing squares of washing blue. L. 0. 
London, August 28th. 





METALLINE. 
(To the Editor of The Engineer.) 

Sirn,—Can any of your correspondents inform me where metalline 
bearings are manufactured, and what is the composition of the material 
which obviates the use of oil ? Lupricant. 

September 3rd. 
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DEATH. 

At 10, Nesham-street, Newcastle-on-Tyne, George WALTER Dyson, 
aged 56, Forge Manager to Sir William Armstrong, Mitchell, and Co, Died 
August 81st, 1891, Interment from the residence of his brother, 7, Solby 
Bank, Vale-road, Parkwood Springs, Sheffield, at Attercliffe Church, 
pyre on Friday, September 4th. Deeply regretted by a large circle 
of friends. . : 
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ENGINEERS IN THE NAVY. 


In our last impression “ Engineer, R.N.,” traverses 
some of the arguments we have used in favour of a 
change in the present method of providing engineers for 
the Navy. He speaks as one having authority for what 
he says; and he is no doubt perfectly competent to 
express a valuable opinion. We fancy, however, that he 
has, to some extent, mistaken the nature of our conten- 
tion, and he is a little shaky in his information concerning 
the nature of the duties discharged by engineers in the 
mercantile marine. The questions raised are so im- 
portant that we make no apology for referring to them 
again once more. In the first place it is proper to repeat 
that we have no fault to find with the engineers of 
her Majesty’s Navy save one, namely, that they are 
too highly educated for the duties they have to per- 
form. ‘There is only one way in which this proposition 
can be controverted. It lies in taking a definition of 
these duties different from that which we hold to be 
correct. ‘‘A man placed,” says our correspondent, “ at 
the head of the engineers’ department should be well 
educated, generally and professionally.” The reply to 
this is simply that engineers in the Navy are not heads 
of departments, and that they fill positions which are 
strictly analogous to that of engineers in the mercantile 
marine holding berths in ships of about the same horse- 
power. Now, it is quite certain that the latter does not 
receive the expensive theoretical education imparted to 
the former, but he is none the less fitted to discharge his 
duties. As we understand “ Engineer, R.N.,” the engi- 
neer must be highly educated, not because that education 
finds any scope for its display and utilisation in the 
engine-room, but because other officers are highly 
educated. On this point we have nothing to say. It 
does not come within our purview. We have all along 
considered what is the best education for the engine- 
room, and that only. 

Our correspondent goes on to explain that the multi- 
tudinous duties of a Naval engineer render a superlative 
education essential; and he gives a list of the work for 
the due performance of which he is responsible. In this 
list, however, we find nothing except guns and torpedoes 
which is different from that which might be written for 
any large steamer. Very much of it is routine work, and 
more of it is very trifling. The care of a steam winch, 
for example, does not put a heavy strain on an 
engineers’ abilities. Our correspondent makes a strong 
point of the fact that ships on foreign stations 
have to do most of their own repairs. But we have 
never heard that the repair work so done involved 
more than any marine engineer with a Board of 
Trade chief's certificate in his pocket could undertake. 
In all large steamships there are machine tools and appli- 
ances for doing a certain amount of work. It is quite 
true that a shore gang always comes on board such ships 
when they arrive in an English port, but this is rendered 
necessary by the short time available for carrying out 
repairs of any kind; and it is by no means to be supposed 
that when the shore gang goes into the engine-room the 
chief engineer packs his portmanteau and steps ashore. 
We must repeat that we cannot see in what way or for 
what purpose men better educated than those who have 
charge of our ocean steamers are needed for the ships of 
the Navy. In fact, as matters stand, the engine-rooms 
of the Navy are much worse off than those of our large 
ships. The Teutonic, for example, carries eighteen engi- 
neers and a chief, to say nothing of greasers. Every one 
of the eighteen takes a higher standing than an engine- 
room artificer in the Navy, who is really a fitter, an 
erector, or a coppersmith. But it is the engine-room 
artificers who really run the machinery of her Majesty’s 
ships, and it cannot be otherwise, for there are not 
nearly engineers enough to do the work. A man-of-war, 
with engines competent to indicate 10,000 or 12,000-horse 
power, will carry two engineers. The artificers have to 
discharge engineers’ duties. 

As matters stand at present, we have in a large ship of 
war one engineer officer of, let us say, superlative attain- 
ments, and then a number of fitters and erectors. 
Much the same system obtains in the United States 
Navy. In the last report of Mr. Mellville, chief of the 
Bureau of Steam Eggineering, we find the following :— 
“When my last report was published, but one ship with 
modern machinery had been commenced; since then 
three others have been placed in regular service, each with 
one or two less engineer officers than they should have 
for safety and efficiency, and less than they would have if 
the corps was sufficiently large to permit the proper 
detail, but still more than will be possible when the 
number in the corps has been reduced to the legal limit of 
170. As had been foreseen, the worry and anxiety under- 
gone by these officers in their endeavours to keep things 
going andin order with the insufficient number of trained 
men at their disposal has proved too much for some of 
them, and they are breaking down. A policy which leads 
to such results can only be productive of disaster to the 
service.” Mr. Mellville goes on to argue for the introduc- 
tion into the Navy of men of superior training, holding 
that it is quite a mistake to believe that mere mechanics 
can ever supply the place of engineers. In this we 
thoroughly agree with him. 

We hold that there is now far too wide a gap between 
the attainments of the engineers of a ship of war and the 
engine-room artificers. We would still retain in the ser- 
vice men with a very admirable education. We would 
supplement them with men whose education would be 
superior to that of a fitter, and who had undergone a special 
trainingatsea. The chief engineer properly socalled would 
fill a post not unlike that of a superintending engineer in 
the mercantile marine, while the other engineers would 





perform the duties of ordinary sea-going engineers. It 
would, we believe, be quite possible to obtain numbers of 
men at the ordinary rates of pay under these conditions, 
although it is all but impossible to obtain enough under 
the Government system of education. 

One of the principal difficulties in the way of 
reorganisation lies in the fact that in time of peace the 
engine-room staff on board a man-of-war has so little to 
do. It would, for example, be ridiculous to keep twelve 
or fifteen engineers on board a ship which did not get up 
steam once a-week, and, although capable of indicating 
10,000-horse power, seldom worked to more than 2500. 
It ought, however, to be possible to hit on some plan by 
which a number of engineers could be passed through 
the Navy. For example, a three years’ system of service 
might be made to work. 

It is, we think, unfortunate that very little information 
is published concerning the duties performed by engineers 
inthe Navy. It will be seen that “ Engineer, R.N.,” does 
not deem the publication of such information desirable. 
He holds that to talk of their work in peace time would not 
be fair to them; as, however, we are not at war, have 
not been for years, and are not likely to be, we venture 
to think that the publication of such information would 
clear away much error and misapprehension. We knew 
one case, years ago, where a ship lay for two months in 
harbour ; the engineer lived on shore, reporting himself 
on board for five minutes every day at the proper hour. 
He was a very worthy man, and possibly was allowed 
privileges. Such things are no doubt things of the past ; 
but none the less would a record of the month's work 
of an engineer on board an ironclad prove useful and 
interesting. 


NORMAL SAND FOR CEMENT TESTING. 


THE practice of testing the strength of cement in 
tension, by using briquettes made of a mixture of sand and 
cement in specified proportions, is becoming increasingly 
common, in spite of the prejudice in favour of neat tests 
which still exists in many quarters. It must, of course, 
be understood that the change of front, the signs and 
development of which it is now our business to indicate, 
is taking place among English engineers, as their foreign 
professional brethren have adopted the attitude in ques- 
tion already. Those who by choice or necessity confine 
their technical reading to the perusal of publications in 
their own tongue, run serious risk of being in a state of 
placid ignorance of what is going on outside their own 
immediate sphere, and are apt to experience the awkward- 
ness of awakening to the consciousness that matters they 
had supposed stationary have progressed, and beliefs they 
had entertained have been revised. Confronted suddenly 
with a mass of facts and deductions slowly accumulated 
during their period of somnolence, their mental digestion 
—impaired, moreover, by disuse—proves inadequate to 
cope with the intellectual feast provided, and rebels prior 
or subsequent to the act of deglutition, with the result 
that not only is assimilation impossible, but the inclina- 
tion to attempt it on a more favourable occasion is lost, 
and mental starvation ensues. The lack of linguistic ability 
need be no bar to the attainment of knowledge concern- 
ing all that is doing abroad; the gift of tongues, which, 
after all, is no particular recommendation or mark of capa- 
city, is not widely distributed among us as a nation, and 
is perhaps least common among those concerned less 
with words than things, among whom may be safely in- 
cluded the members of all professions based on a know- 
ledge of physical facts. There is, however, no difficulty 
in obtaining accurate translations and lucid abstracts, 
and the dissemination of such among their members is 
one of the most useful if least pretentious functions of 
professional societies. In fact, such is the bulk of second- 
hand matter thus published, that the conscientious 
reader is well nigh overwhelmed by the profusion set 
before him, and is in danger of overlooking communica- 
tions of importance in the mass of what is often merely 
so much “padding.” It is the first duty of a technical 
journal to keep its readers apprised of what is worthy 
their attention, and to maintain a decent silence concern- 
ing the banalities through which they would have to wade 
were they destitute of such guidance. To the robust then 
we commend a careful study of the account of the pro- 
ceedings of the general meeting of the Association of 
German Cement Makers held earlier in the year, which 
appears in sundry recent numbers of the Thonindustrie 
Zeitung, with the warning that the average Teutonic 
orator is quite as long-winded as his British equivalent, 
and, if possible, less apposite. For those who are doubt- 
ful of their receptive powers under these conditions we 
have winnowed a few facts and opinions, and beg to 
submit them to their consideration. 

As is well known, the use of sand tests is so firmly 
established in Germany that debate concerning them is 
confined to the question of their improvement in point 
of precision—all doubt as to its utility having been 
wholly dismissed. In an arbitary test of this nature 
the first condition of success is obviously the attain- 
ment of such a prescription as shall ensure the 
preparation of identical material from diverse sources. 
The adhesion of cement to sand depends chiefly, 
assuming the cement itself to be constant in quality, 
upon the size and shape of the sand granules and the 
character of their surfaces. With regard to the first, it 
may be conceded that something like uniformity may be 
obtained by the use of the standard sieves, through one 
of which the whole of the sand falls while being entirely 
retained upon the other. The second condition is less 
easy to define; sand composed of particles of elongated 
angular shape will certainly afford better opportunity of 
adhesion to adjacent particles of cement than will sand 
made up of rounded grains, and differences will be per- 
ceptible with samples intermediate in nature between 
these two extremes. This fact has been in some sort 
recognised in the German standard regulations for cement 
testing, as is evidenced by the existence of a clause requir- 
ing that while the sand may be obtained from any source, 
it mustin all cases be quartz sand. Such a limitationis q 
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step in the right direction, but does not guarantee that a 
perfectly definite material would be prescribed by its means. 
Nothing short of a fixed ratio between the three axes of 
each grain would be sufficient guarantee that the grains 
were at least similar in shape, and the measurement of 
these constants for a hundredweight of sand might fairly 
be objected to as tedious. ‘The character of the surface 
of the grain again is still harder to cause to conform to a 
standard. Two ways of escape suggest themselves. Sand 
from a source as nearly inexhaustible and of a nature 
as uniform as possible might be sized, and the product 
created a standard from which all supplies for exact work 
must be drawn; orsome artificial aggregate of definite geo- 
metrical form might be devised anda material manufactured 
each particle of which would be absolutely identical with 
its neighbour. Spheres would be the easiest shape to 
produce, but would be ill adapted for turning the adhesive 
power of the cement to the best account, while any other 
form presents considerable difficulty from the manufac- 
turing point of view. Failing, therefore, the device of 
some method for turning out ideal sand grains in quantity 
at a cheap rate, the most practicable plan appears to be 
the macroscopic and microscopic examination of samples 
of clean quartz sand derived from abundant sources of 
supply, the adoption from the data accumulated by their 
inspection of a standard character of grain, and the ascer- 
tainment of the compliance of all samples proposed to be 
used in sand tests with the standard thus attained. 
Nething further would remain but to size the grains in 
the manner already in use, and the reproduction of a 
standard sand from any suitable source would be an 
accomplished fact. 

The necessities of the case, as laid down above, have 
scarcely been realised to the full by the members of the 
committee appointed by the Association of German 
Cement Makers to consider the question. With the 
praiseworthy attention to detail so characteristic of their 
race and class, these gentlemen have confined their 
labours to the matter immediately presented to them, 
namely, the possibility and advisability of substituting 
sieves made of perforated metal plate instead of the usual 
wire gauze. They have found it impracticable to esta- 
blish a standard size of circular hole which gives the 
same results as the square apertures formed by interlacing 
wires; the same sand gives different results when tested 
on the two kinds of sieves. This might be expected from 
the nature of the case, and indeed might well have 
caused the investigations of the committee to have been 
directed elsewhere. The inconvenience resulting 
from the displacement of a well - established standard 
is so great that it should not be lightly undertaken, unless 
very tangible advantage is to be ultimately secured. Had 
it been found that plate sieves could be constructed to 
give results identical with those of wire sieves, the former 
might have been adopted and the latter replaced 
gradually. In this connection a further point arises. The 
use of a sieve with circular holes will cause a certain 
selective action in favour of spheroidal grains to take 
place, and thus not only alter the size, but the shape of 
the standard sand grains. In fact, the question of shape 
and surface already spoken of by us has been too little 
considered, and discrepancies—of which examples might 
be given drawn from the work now under discussion—may 
well have had their origin in the neglect of these factors. 
Besides the objections here indicated, a practical diffi- 
culty presented itself during the work of the committee, 
which cannot be altogether ignored. It was found that 
sieves made of perforated plate became easily blocked up 
by particles of sand, and needed frequent cleaninz. Not 
only is this in itself objectionable, but the extra wear 
thus entailed must be distinctly detrimental, a conclusion 
upheld by a consideration of the chief reason for suggest- 
ing alteration at all, viz., the inaccuracy of the sieves 
consequent on the displacement of their wires. 

The bearing of these results upon our own needs is 
clear and immediate. It is futile to attempt to adopt a 
perforated plate sieve in order to obtain a really normal 
sand. The best way to doso would be to choose any 
good sharp clean sand that could be obtained in quantity, 
note the general character of its grains, size it with two 
sieves of standard mesh and standard wire, and use the 
material thus obtained both for the supply of cement 
testers, users, and makers, and for checking the quality 
of sand from any other source, which from convenience 
or necessity it was thought well to take into use as 
normal sand. 

This work would be best undertaken by a joint committee 
of cement makers and of engineers, the character of whose 
practice led them to use large quantities of hydraulic 
material, and the actual work of determining the best 
dimensions and construction of the sieves, and the 
verification of the substantial identity in grain of the 
sand from all parts of the source of supply selected, put 
into the hands of cement testers of proved competency. 
By such means a matter now in a state bordering on 
chaos would be regulated and rendered exact, to the 
advantage of all concerned. 


AN UNCONSIDERED ASPECT OF GRAVITY. 


Tue days have barely passed away in which the student 
was taught to believe in what was termed the attraction 
of gravitation. He was told that the sun attracted the 
earth, the earth the moon, and stones and shot and men. 
He learned that every form of matter attracted every 
other; and he was told, further, that Newton was the first 
to discover this fact. In the same way it was explained 
that a magnet attracted a bit of iron,and soon. The 
force gravity and the force magnetism were attributed to 
some specific property inherent in matter and in the 
magnet. Recent text-books are sounder guides; we no 
longer hear that a magnet “attracts,” and the phrase 
“‘ attraction of gravitation”’ has become well-nigh obsolete. 
But the teachers of science have not yet gone far enough. 
They have, indeed, ceased to assert that the sun attracts 
the earth bya specific display of inherent energy, but 
they have not clearly explained that matter does not 
attract matter and that the force of gravitation is due to 
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an extrinsie agency. The able address recently delivered 
by Dr. Huggins to the British Association still assumes 
that matter can attract matter, although it is quite pro- 
bable that this was not the meaning the author intended his 
words to convey. As yet gravity has not been sufficiently 
considered as a form of energy which has nothing in 
common with the popular use of the word attraction, 
and we think the time has arrived when something may 
be said with advantage on the subject. 

It is commonly stated that if the moon fell on to the 
earth, enormous heat would be generated by the collision. 
One of the favourite explanations of the permanence of 
the sun’s heat was based on the theory that it was con- 
stantly bombarded by showers of meteors. We say “‘ was,” 
because the theory does not in the present day meet with 
acceptance. Instead, the view is advanced that the heat 
of the sun is maintained by shrinkage; that the gravita- 
tion of its parts towards the centre represents work 
which re-appears as heat. Whether this view is or is not 
sound we need not stop to inquire; we may assume that 
it is. Butif it is, then it can easily be shown that gravity 
has nothing to do with attraction. The simplest method 
of putting this truth before our readers lies in considering 
what would happen if the earth or any other planet fell 
into the sun. An enormous amount of work must be 
done on the earth in continually accelerating it while it 
traversed the 93,000,000 of miles or thereabouts of space 
which intervenes between the planet and the star which 
we term the sun. The energy stored up in the earth, its 
vis viva, would reappear in great part in the form of heat 
when the final collision took place. On the other hand, 
if the indrawing of the earth was due to that putting 
forth of energy implied by the idea that the sun 
attracted the earth, it is clear that the sun would be 
cooled down while the earth was being drawn in. About as 
many heat units must be expended in doing work on the 
earth, as the earth could afterwards restore to the sun by 
collision. In a word, the energy of the system would 
remain unchanged in amount. We believe that Dr. 
Lodge some years ago called attention to this aspect of 
the action of gravitation. Of course what holds trué of 
the earth falling into the sun also holds good of the 
falling in of any portion of his mass toward his centre of 
gravity, and for this reason shrinkage of his mass can 
not develope heat if the shrinkage is due to the attrac- 
tive effort of one portion of that mass on another portion. 
This is consistent with the law that the sum of the 
energies of a mass system cannot be altered in amount 
by the interactions of the component parts of the system. 
Whatever energy was in the sun and the earth before the 
latter began to fall into the sun would be in them after 
collision had taken place in the way supposed and no 
more. 

If, now, we abandon once and for all the notion that 
matter can exert an attractive force on matter, and regard 
gravity as an external agent, the whole aspect of affairs 
undergoes change. The work done in impelling the earth 
into the sun would then be done not by the latter but 
by the extrinsic force which we term gravity; and this 
being so, a very considerable rise in temperature of a 
portion at least of the sun’s mass would certainly 
take place. But this view at once leads us to regard 
gravity from a point of view which, as we have said, 
has scarcely yet been properly considered. It appears 
in a new aspect; we see that it is as much a force 
of nature as light. It is a form of energy which 
acts on matter, and is not a property of matter. Instead 
of being the active agent, matter is purely and absolutely 
passive under its influence. One great advantage which 
follows is that we are rid for ever of the notions involved 
in the words “potential energy” once commonly 
applied to a mass in such a position that by moving 
under the influence of gravity it can do work. For 
example, when a clock weight is wound up we have all 
been taught that the energy expended in the winding is 
stored in some mysterious way in the weight. The truth 
is that the energy has been expended on gravity, whatever 
that is, and is stored in it, not in the passive weight. The 
idea implied in the words “ potential energy” is flatly 
opposed to the view that all energy is kinetic; that, in 
fact, all forces of every kind are modes of motion. This 
theory has been deservedly rapidly growing in favour of 
late years, and is held by the soundest as well as the 
most advanced thinkers; but it is obviously opposed to 
the potential energy notion. If energy can be stored 
in a raised weight, itself at rest, it is clear that all 
energy can not be kinetic. This difficulty is at once 
cleared out of our path by a recognition of the truth 
that gravity is itself a form of kinetic energy. The 
mystery of it remains as far from solution as ever; but 
the acceptance of a right belief concerning its nature 
will help the world to formulate a theory of it. To 
arrive at a knowledge of what a thing is, it is a great 
assistance to be certain of what it isnot. Itis universally 
conceded that if a planet fell into the sun, that the 
temperature of the sun would be raised; but it is, as we 
have briefly tried to show, impossible that, this being 
true, it can also be true that the sun or any other mass 
of matter can exert a force of attraction. When a boat 
is anchored in a stream, the pull on her cable is due to 
the river, not to any effort put forth by the boat. 
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ELECTRIC LIGHTING AND GERMAN MUNICIPALITIES, 


Ir would perhaps be impossible to trace a meeting of the 
importance of that which was held in Frankfort-on-the-Maine 
on Thursday, Friday, and Saturday last. A gathering of 
several hundred gentlemen, representing the whole of the 
municipalities throughout Germany, assembled at the invi- 
tation of the Frankfort Town Council, in the Electrical 
Exhibition, to receive information regarding the present 
position of the electrical industries. The visitors did not 
attend to discuss electrical matters; they went to be taught 
verbally, and to be instructed by practical demonstration on 
the spot. The meeting, extending as it did over three days, 
was termed the “town day.” As a preliminary to the pro- 
ceedings, a book, prepared by Mr. F. Uppenborn, and dealing 
with the supply of electric current to towns, was distributed 





among the visitors. It would occupy too much space to 
enter into details, but a brief réswmé, will show how the 
German local authorities have been economically taught on 
a combined business and pleasure excursion of three 
days what their English colleagues only learn—even if 
they do then—after an inspection of the principal electric 
light stations in this country at the heavy expense of 
the ratepayers. The Mayor of Frankfort presided. Mr. 
Uppenborn first explained in a popular way the principles of 
continuous and alternating current dynamos, accumulators, 
arc and incandescent lamps, motors, &c. On the conclusion 
of the paper, and in order to impress in a practical manner 
on the minds of the municipalities the information thereby 
afforded, Mr. Oscar von Miller conducted the visitors round 
the exhibition, explanations being given of the different 
systems of lighting, &c, Subsequently, the proposed legisla- 
tion on telephony, telegraphy, and electrical installations was 
considered. On Friday, Mr. O. von Miller treated of the 
various methods of electrical illumination. He considered 
that there was no single system which could be regarded as 
the best, as everything depended upon local conditions. It 
was @ matter of indifference to the consumer whether he 
received in his house continuous or alternating current, one 
system possessing advantages or disadvantages which did not 
obtain with the other ; one, in fact, counterbalanced the other 
method. After remarks had been made by Mr. Ross of 
the Helios Co., and by Mr. W. Lahmeyer of the well- 
known firm of that name, Mr. W. H. Lindley, the town 
architect of Frankfort, dealt with the different systems 
of electric traction. The expenditure in Frankfort for 
horse haulage was, he said, from 70 to 80 per cent. of the 
total receipts, but with electricity it amounted to from 40 to 
60 per cent. Although it had not yet been decided which 
was the most satisfactory system, he was of opinion that elec- 
tric locomotion should be welcomed. The statements made 
by the author gave rise to discussion by the representatives 
of Messrs. Siemens and Halske, who carried out the Buda- 
Pesth underground conductor tramway, and of the Thomson- 
Houston Company, the latter mentioning that out of the 
270 electric tramways in operation, no less than 177 had 
been laid on the Thomson-Houston system. On Saturday 
the proceedings terminated = inspection of various 
municipal works. It might added that the method 
adopted of bringing together representatives of all the muni- 
cipal authorities has had a beneficial effect. They have 
learned at little cost what would otherwise have necessitated 
a large expenditure, and that with abundance of water 
power, electricity can be utilised for industrial purposes, not 
only in large towns, but also in villages. It is often sug- 
gested that in England the example of Germany in various 
matters should be followed, and in this direction the Frank- 
fort “‘ town day” appears to be one which could with advan- 
tage be emulated, if only at the proposed Crystal Palace 
Exhibition, provided that the full support of the trade is 
given. 


GAS MANUFACTURE IN THE NORTH. 


Some time ago we drew attention in THE ENGINEER to the 
question of the cost of the manufacture of gas in one of the 
centres close to the Northern coalfields, and it may be of 
interest to trace now the cost again, when coal is at a much 
higher value. At the Hartlepools there were, in the year 
ending with June, some 24,534 tons of coal carbonised by the 
gas company serving the borough—the gas made being 10,063 
cubic feet for each ton of coal. Out of that total production 
of gas some 186,355,500 cubic feet were sold at 2s. 6d. per 
thousand, less the discount—the remainder of that sold being 
either for public lighting or under contract. The yield in 
cash was £26,699 for gas, in addition to rentals of meters, 
stoves, &c. The coke sold realised £5448 net, for 11,412 tons 
—a considerable quantity having been used in the manu- 
facture. Some 310 tons of sulphate of ammonia were sold, 
and the receipts thence were about £2185. From the gas, 
the rental of meters, &c., and the residual products, the 
total receipts were £37,700. Out of that £13,440 were paid for 
coals and the cost of depositing the coals at thie works, and 
the total cost of producing the gas was £20,395. With distri- 
bution, collection, establishment expenses, &c., the cost 
was raised to £24,931, so that there was a sum of about 
£12,768 to be carried to credit of profit-and-loss aecount—a 
satisfactory amount when the higher price of coals 
and the general increase of wages is considered. The 
dividend is determined partly by the receipts from the 
waterworks, which are in the same company’s ownership, so 
that we need not enter into it. It is satisfactory to notice 
that the production of gas had risen by about 7 per cent. 
‘from the figures of the previous year—an increase that, in the 
face of the enlarging use of the electric light, must be looked 
upon as very satisfactory. The period for very dear coals is 
passing, the contracts that have been concluded by most of 
the gas companies for the supply for the coming year being 
generally at prices that show an appreciable reduction from 
the price that has been paid for the supply in the year that 
has ended. The gas company that we have referred to has 
come out of the period of dear coal with a profit for the year 
that must be looked upon as a very good one; and as the 
consumption continues to grow, and the chief item in the 
cost of production has to some extent fallen in price, it 
may be fairly supposed that the profits will be increased 
under these circumstances in the year that has been entered 
upon. In some instances, in the larger companies, the divi- 
dend is maintained at the cost of the reserve, but in the one 
under consideration it has not been so, though the enlarged 
use of water for manufacturing purposes has had its effect ; 
and though the use of the electric light must be looked upon 
as certain to grow, yet, with so considerable an enlargement 
of the sale in the year just ended, the gas manufacture 
should have a flourishing future. 


THE PROFITS OF COAL-GETTING. 


Ir is well known that the coalowner has had a good two 
years of it since 1889. His profits are not always fully 
disclosed in the report of the year’s operations, Some of them 
may be occasionally wrapped up under the line “ royalties 
paid in advance,” and in other ways. Some enormous divi- 
dends have recently been mentioned as the outcome of the 
fat years he is now enjoying. At the same it is only fair to 
say that profitable working is not universal, and that the 
phenomenal dividends now being paid are about the first 
since 1873. Even a 50 per cent. return, which has to be 
spread over eighteen years, does not come to an extravagant 
amount per year. ‘It is large in the aggregate, of course. The 
danger at present is two sided. The miner is not working as 
he ought to do, having adopted very firmly the pernicious 
doctrine of idleness his leaders have preached under the 





name of “restriction of output.” That absence of industry 
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keeps the supply rather beneath thedemand. The coalowner, 
on the other hand, is disposed to take full advantage of 
the market, and get all he can for his commodity. Small 
blame to him, perhaps, that he should wish to enjoy the 
seven fat years after the seven lean ones. But both coal- 
getter and coalowner are forgetful of the general good. The 
trade of the country is suffering from the excessive prices paid 
for fuel. Rolling mills are running without profit, several 
industries are almost at a stand, and in other instances pro- 
duction is being made at positive loss. Dear coal, too, comes 
at a time when iron is ridicuously cheap, and thus the iron- 
master who gets next to nothing for his iron has to pay a 
terribly stiff price for his fuel. The moral is the old one of 
social economics—the peril of extremes. Excess in value 
always has attendant evils for the community, which, in the 
long run, outbalance the good for the individual. 


FRENCH ENGINEERS ABROAD. 


THE successes that have lately been achieved by several of 
the leading steel making and engineering eompanies in 
France are considered very frequently to be entirely due to 
the superiority of their products. If this were not so, why, it 
is asked, should the large French engineering firms be able 
to carry off important contracts in neutral markets in com- 
petition with some of the best known German houses? That 
the excellence of French manufacturers have something 
to do with these achievements cannot be denied, though 
recent events have proved that even the products 
of the most renowned works cannot always inspire 
the feeling of public confidence that contributes largely 
to the success of engineers, This, possibly, may be due 
to the low prices at which engineering contracts are 
now almost invariably accepted. For instance, the cupolas 
required by the Roumanian Government in the fortification 
of Bucharest were given out to French makers at prices, it 
is said, below any that have ever before been accepted for 
similar work. But it is not entirely on account of the excel- 
lence or cheapness of their products that French engineers 
have lately been booking some important orders. To a great 
extent this success must be attributed to the exertions and 
enterprise of — and engineers, through whom a 
bulk of the work has come to France. It is acknowledged 
in France that the numerous orders that, until the outbreak 
of the civil war, arrived almost uninterruptedly from Chili 
for ships and war material were due to the influence of 
the French officials in Chili, and it is expected that the regu- 
larity of these orders will be continued upon the termination of 
the war. French engineers are also actively at work in Rouma- 
nia, Turkey, Russia, and other eastern countries; through 
them, indeed, a contract is expected to be placed in France for a 
bridge 200 metres long, that is to cross the Bosphorus from 
Stamboul to Scutari, and connect the Anatolian railway 
system with the international railway from Paris to Con- 
stantinople. Work of a similarly important character is 
expected from Russia. Not long ago it was asserted that the 
English engineers employed in a Russian dockyard were dis- 
charged, and that engineers from France were appointed in 
their stead. This may not give such important results to 
French engineering as was first imagined in France; never- 
theless it will allow of a foothold, however slight, with which 
to secure some of the work that is about to be undertaken in 
connection with the extensive laying down of railways in that 
country. Any success of French engineers in Russia would not 
be surprising. Further Kast, French engineers are still more 
active. At present they find plenty of scope for their talents 
in Tonquin, where engineering works are being freely carried 
out; it will, however, not be long before they try to displace 
the Germans from the position which they occupy in China. 
This enterprise and activity show that, if engineering does 
not occupy relatively such an important position in France 
as it does in this country, the industry is at any rate making 
a perceptible progress. 


CLYDE SHIPBUILDING. 


AFTER a strike which lasted seven weeks, the rivetters, 
platers, and caulkers employed in the Associated Employers’ 
yards on the Clyde resumed their avocations about a fort- 
night ago, at the 5 per cent. reduction insisted upon by the 
employers from the first, and recommended for the accept- 
ance of the men by their own accredited and duly appointed 
advisers. Work in consequence is now progressing at its 
normal rate, but the output for the month just ended has 
suffered marked diminution through the way in which both 
ironwork and other branches were retarded. Compared with 
the corresponding month of the four preceding years, the 
output is small indeed, being, in fact, less than half. 
Altogether, 19 vessels, aggregating 15,611 tons, were launched 
from the Clyde yards during the past four weeks, as com- 
pared with 24 vessels, measuring 34,059 tons, last August, 
and 24 vessels, with a total tonnage of 38,091 in the corre- 
sponding month of 1889. The past month’s launches com- 
prised 16 steamers, one sailing vessel, and two yachts, while, 
as regards nationality, 12 were to the order of British 
owners, one Colonial and six for South American owners. A 
gratifying feature of the August returns lies in the 
fact that the new contracts booked equal the month’s 
productions, and that the new work has gone to those 
districts where it was most required. The most im- 
portant order placed is that which there is good ground 
for believing the Fairfield Company, of Govan, have secured 
from the Cunard Company for two vessels, of about 12,000 
tons each, for their Transatlantic service, the guaranteed 
speed of which is said to be 22 knots per hour. Next in 
importance is the contract booked by Messrs. Denny Brothers, 
of Dumbarton, for a fast paddle steamer, similar to the 
Princess Victoria, for the Larne and Stranraer Steamboat 
Company’s service between Scotland and Ireland. Another 
noteworthy item in the month’s bookings is that secured by 
Messrs. William Hamilton and Co., of Port Glasgow, for no 
fewer than twenty steel steam trawlers for the Empire Steam 
Trawling and Fishery Company, Grimsby, each 110ft. by 
21ft. by 12ft., the largest contract ever booked in Port 
Glasgow. Numerous other smaller contracts have been 
secured, the aggregate tonnage amounting to about 33,000 
tons. The total output for the eight months of the year now 
past reaches 202,900 tons, a figure which is higher, with one 
exception, than that for a similar period during any other 
year since 1883, There is but little chance, however, that 
the tonnage launched during the present year will be equal 
to the total of the twelve previous months, or indeed of many 
of the years that succeeded the depression of 1885-86. 








Maeno.ia metal obtained the highest award given to 
anti-friction metals at the recent Falmouth Exhibition. 
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Outside the Class-room: Thoughts for Young Engineers. 
By W. H. Bartey. J. E. Cornish, Manchester. 1891. 
Tuts little work contains an address delivered to the 
students of engineering at the Manchester Technical 
School, in September, 1890. Mr. Bailey’s position in 
the engineering world entitled him to speak with 
authority. From some things that he says we dissent, 
with many more we agree. No doubt, whatever, can 
exist as to the eloquence of the author. Not a few 
of his sentences are epigrammatic in a very high degree. 
Naturally we select for quotation those utterances with 
which we agree. ‘The school may do its best to teach 
the art of seeing, but the art of thinking is a form of 
culture over which the schoolmaster has some, but very 
little, control.” Again, “Adam Smith says: ‘The art of 
seeing governs the whole conduct of human life.’ The 
art of perception, the sense of proportion, the knowledge 
of differences, are qualities which an engineer must have; 

they are the inches and ounces of his craft.” 

Nothing can be more to the point. We may go farther 
and say that the difference between the good and the 
bad engineer is mainly due to the circumstance that one 
is observant always, and the other seldom, if ever. 

Mr. Bailey is a great believer in what has been termed 
the scientific use of the imagination. 

‘* Imagination forms loving harmonies from the dumb rocks and 
stones and marbles, which live in the mind’s eye of the architect 
and sculptor long before they have a ‘local habitation and a name ;’ 
and it is by wielding this kingly power, the gift of the gods, that all 
successful engineers build up, in tbe visions of their minds, engines, 
tools, and machines, which work, geared up complete and perfect 
in every part, before they are placed black upon white on the 
paper of their drawing-boarcs.” 

Mr. Bailey cautions his readers against the over use of 
arithmetic. ‘The surest way,” he says, ‘“‘to annihilate 
the imagination is to learn all the uses of the multiplica- 
tion table.” We are glad to see that he does not advocate 
the perpetual grinding of the student’s mind on the stone 
of science. He would have him read good poetry, and 
such prose poetry as Ruskin has written. Throughout 
he sounds the one note—the engineer must be born, he 
cannot be made, and the most that education can do is to 
cultivate talents already existing. He does not attach 
any exaggerated importance to technical education, and 
from first to last his tendency is to elevate the student 
and lift him into the higher intellectual regions. With 
one more quotation we must have done. 

** A false man is not fit to be an engineer. Crimes against truth 
bring a punishment upon the engineer probably much greater than 
that awarded to any other criminals. A mistake in measurement, 
an error of judgoent, 1s certain to tell when the product is 
finished. Richard Roberts was a man very fond of great accuracy. 
My father often used to tell a tale of a man having been discharged 
from the works of Sharp and Roberts because he told the old in- 
ventor the diameter of a hole was an inch and a bit.” 

We can confidently recommend this little book to 
students. It will open the eyes of many young men to 
some things of which they have not perhaps dreamed, 
and do something to teach them that an engineer ought 
to be something more than a worker in metals or a 
maker of highways. 











COMPOUND LOCOMOTIVES.—GRAZI-TSARITSIN 
RAILWAY, RUSSIA. 


THE engraving on p. 194 is the first of several we propose 
to publish to illustrate the engines which have been built 
for the Grazi-Tsaritsin Railway by M. Emil Kessler, of the 
Esslinger Machine Fabrik, Wurtemberg, and a number of 
which have been converted into compound engines from the 
designs of Mr. Thomas Urquhart, M. Inst. C.E., the locomo- 
tive superintendent of the railway. The engines so converted 
have been very successful, and we shall give full particulars 
of the engines before and after conversion. 








LAUNCHES AND TRIAL TRIPS. 





A LARGE steel screw steamer, which was named Atlantic, was on 
Tuesday launched from the Cleveland dockyard of Messrs. Sir 
Raylton Dixon and Co., Middlesborough. This vessel, which has 
been built for the Atlantic Steam Shipping Company, of Sunder- 
land, is constructed on the web frame principle, with poop, raised 
quarter-deck, and partial awning deck. Her dimensions are :— 
Length over all, 307ft. ; breadth, 40ft.; depth, moulded, 22ft., 
with a carrying capacity of about 3700 tons ona draught of 20ft. 6in, 
Her engines, which are to be supplied by Messrs. T. Richardsons, 
of Hartlepool, will have pc. so 22in., 35in., 59in., by 39in. 
stroke. The Atlantic has been built under the supervision of 
Captain Parsons, inspector for her owners. 


At the No. 2 Dockyard of Messrs. Sir Raylton Dixon and Co., 
Middlesborough, there was launched on Monday two iron steam 
trawlers, named respectively Canadian and Dominican, which are 
for the Great Grimsby Albion Steam Fishing Company, of 
Grimsby, for which company Messrs. Dixon have already sent two 
sister vessels to sea within the last two months. These vessels are 
of the following dimensions:—Length between perpendiculars, 
96ft. ; breadth, 20ft. 5in. ; depth, moulded, 11ft. 8in. They are 
built with raised quarter-deck and forecastle, and fitted with all 
the latest improvements for the carrying out of their trade, the 
hulls being built very considerably in excess of Lloyd’s 100 Al 
class as regards thickness, and also double rivetted throughout, 
where Lloyd’s only require single. Their engines will be supplied 
by the North-Eastern Marine Engineering Company, of Sunder- 
land, having cylinders llin., 17in., 28in., by 2lin. stroke. 

On Saturday the first of two iron steam trawlers, which Messrs. 
Raylton Dixon and Co., Middlesbrough, are building for the 
Western Steam Trawling Company, of Bristol, was despatched 
from the Tees on her trial trip. This vessel, which is named 
Exmouth, is built with raised quarter deck and raised forecastle, 
and fitted with steam trawl winch, gangway rollers, dandy 
scores, &c, &c,, and in fact all modern appliances suitable for the 
fishing trade. Her cabin, which is aft, is very handsomely fitted 
in solid poiished hardwood. Dimensions of vessel are:—Length 
between perpendiculars, 96ft.; breadth, 20ft. 5in.; depth, 
moulded, 11ft. 8in. Her engines have been supplied by Messrs. 
Worth, Mackenzie, and Co., Stockton, with cylinders 114in., 18in., 
29in., by 2lin. stroke, and proved perfectly satisfactory on trial, 
giving a speed of over 114 knots, even when not working to their 
fullest power. 

On Wednesday there was launched from the West Yard of 
Messrs, C. S. Swan and Hunter the steel screw steamer Elginshire, 











built to the order of Messrs, Turnbull, Martin, and Co., of London 
and Glasgow. Dimensions, 376ft. over all, 48ft. beam, and 
27ft. Yin. depth, Ided. The hinery will be fitted by the 
Wallsend Slipway and Engineering Company. Cylinders, 28in., 
45in., and 741n., by 48in, stroke. The vessel will be fitted with 
Lightfoot’s patent dry air refrigerating machines, capable of 
supplying 100,000 cubic feet per hour. The fore and main holds 
and ’tween decks will be insulated for carrying dead meat. There 
will also be accommodation for fourteen first-class passengers in 
large airy deck houses amidships. This vessel is the second built 
by Messrs, C. S. Swan and Tester for the same firm, and is 
intended to augment the “‘ Shire” line of steamers between New 
Zealand, Australia, and London. As the vessel left the ways she 
was named Elginshire by Mrs. John Wotherspoon, of London. 


Messrs. W. Doxford and Sons, Pallion, launched a four-masted sail- 
ing vessel for Messrs. W. Thomas and Co., Liverpool, of the follow- 
ing dimensions :—Length, 294ft.; breadth, 43ft.; depth, 24ft. The 
vessel has a long poop, bridge amidships, and open topgallant 
forecastle, the donkey boiler, built by Clarke, Chapman, and Co., 
being placed amidships. She has two winches by Welford 
Brothers, of Pallion, the windlass being of Clarke Chapman’s 
make, whilst the steering gear was made by Crawford Brothers, 
of Monkwearmouth. The cabin is fitted in the poop, with mess- 
room, spare state-room, and other officers’ quarters, the saloon 
being furnished in polished teak ; while the petty officers, appren- 
tices, &c., are comfortably located in the bridge house. The 
vessel during construction has been under the superintendence of 
Captain Williams, and as she took the water was christened the 
Republic by Miss Williams. Immediately after the launch the 
vessel was laid alongside the builders’ quay, and masting com- 
menced with. 


The powerful tug Richard King, built for the service of the 
Natal Harbour Board by Messrs. Gourlay Brothers, of Dundee, 
under the inspection of Messrs. Flannery, Baggallay, and Johnson, 
of London and Liverpool, was taken out for trial on the 7th inst., 
and has since left for Natal. She is 150ft. long, by 26ft. 6in. broad, 
by 12ft. 9in. deep ; having twin-screw engines with cylinders 15in., 
2din., and 4Qin., by 27in. stroke, supplied with steam at 160 1b. 
pressure by two boilers having about 3000 square feet of heating 
surface. The vessel behaved very well on trial, making a mean speed 
of about 124 knots, though sea and wind were not favourable. She 
has several special arrangements and fittings on board for salvage 
and fire service, and can stow 100 tons of fresh water for the use 
of a vessel requiring it at sea. She is fitted with hand and steam 
steering gear, direct steam windlass, and one powerful winch. 
After trial she returned to Dundee for final examination of 
machinery and for test of electric light, which is of 20,000-candle 
power, and of the same type as fitted by the Admiralty to gunboats 
of the same tonnage as this vessel. 











THE LAST TRIP OF THE TEUTONIC. 


THE following is an abstract of the log of the s.s. Teutonic, from 
New York, v4 Queenstown, towards Liverpool :— 











: | Dis- _Lati- | Longi- Vessels spoken. 
Date. | Winds. Courses. |tances.| tude. | tude. | weather, &c. 
Aug.gg At 2 a.m. received the |mails; 1/1.5 a.m. left company’s 

8-0 wharf; 0 48p.m , Sandy Hojluk light ship abin. outward. 

27 §.E'ly.| Various | 430 | 41.24N.| 64-40W. Light var. winds 
28 «=Sily. N.6534E. 445 | 44.28,, | 55.27,, Light 8'ly breeze 

29 S.Wily.| ,, 68.00 ,, | 451 | 47.17,,|45.27,,, 9 9 » 

80 Wily. |,, 70.4 ,,| 454 | 49.48,,/34.41,, Mod. S.W. ,, 
31 » | 844 5, | 481 | 50.29,, | 23.883,,| Mod. to strong 

| | W'ly breeze. 

Sept. 1 » | » 85.50 ,,| 426 | 51.00,,|12.22,, Mod. W'ly gale. 
ToQ’nstown 166 |At9p m | arrived Q'town; 9.56p.m. 


——left Que)’nstown Ist, 9.9 a.m. Rock, 
Distance ..| 2803 ie Rock Light Harbour. 


| 





Passage—6 days 3 hours 12 minutes. 








AccorDING to a report received from Consul Wildman, 
of Singapore, the new tariff law of the United States has had a 
beneficial effect on the tin mining of the Malay peninsula. Pig 
tin is now sent direct to the United States, whereas it was 
formerly shipped to England, and there used in the manufacture 
of tin-plate, in which form it was exported to the United States. 
The Malay peninsula furnishes about one-half the tin of the world, 
the exports from the Straits Settlements to all countries in 1889 
amounting in value to £4,600,000. 


New SEWAGE WORKS FOR HUDDERSFIELD.—The Huddersfield 
Examiner of the 22nd ult. says :—‘‘ On the invitation of the Health 
Committee of the Huddersfield Corporation, the Town Council on 
Thursday paid a visit to the new sewage works which are being 
constructed at Deighton, on land belonging to the Corporation. 
At the works the Council were met by Mr. R. S. Dugdale, C.E., 
who has the superintendence of the engineering work ; Dr. Kaye, 
M.O.H., Mr. A. E. Clayton, who has charge of the works, and Mr. 
Radcliffe, the contractor. It is intended not only to treat the 
liquid sewage which flows down from Huddersfield at the rate of 
5,000,000 yallons a day, but the dry refuse which is brought from 
the ash places—the former in tanks set apart for the purpose, and 
the latter in a destructor. It may be remembered that Dr. Kaye, 
in a paper he had prepared, which was published in these columns 
a few months ago, referred to the treatment of sewage by ferozone 
and polarite, and stated that the results which had been obtained 
from experiments were so satisfactory as to warrant the adoption 
of that process in the treatment of the Huddersfield sewage. The 
committee having the control of this department sanctioned the 
construction of two experimental tanks to show what might 
be done towards clarifying the liquid sewage, and the Council 
had an opportunity on Thursday of judging for them- 
selves of the excellent results obtained after the sewage had 
been passed through two tanks—one containing ferozone and 
the other polarite. Almost immediately on arrival at the works 
the members of the party were conducted to the two tanks, and 
Mr. Dugdale explained the method of treating the liquid sewage 
which to the depth of 3ft. had been conveyed into the ferozoue 
tank. This liquid had been taken as it came down the sewer from 
Huddersfield, and as unchecked it ran into the river, and it was 
largely charged with dye—magenta or aniline colour. When the 
Council had sufficiently examined the liquid, the sluice was opened 
and the contents of the tank were allowed to flow into the tank 
containing the polarite, and when a sufficient quantity had covered 
the shingle, the tap was partially opened and clean water began to 
flow down a brick channel with a series of falls in it, and we may 
say at once that the water was beautifully clear, and on being 
tested was found to be only slightly acid. We were assured that 
in water which had been previously treated with ferozone and 
= and which had been taken as it came down the sewer, fish 

ived, and they would have been produced but for the inconvenience 

of carrying them down to the depédt. All the members of the 
Council were apparently satisfied with the experiment, and some of 
them, both teetotal and non-teetotal, were courageous enough to 
take draughts of the effluent, and did not wince in doing so.” The 
ferozone and polarite were supplied by the International Water 
and Sewage Purification Company, of 7, Victoria-street, West- 
minster, whose process is in successful operation at many places. 
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PATENT MECHANICAL CONVEYOR STOKER. 


THE accompanying illustrations show a new type of 
smokeless machine stoker designed and made by the engi- 
neers of the New. Conveyor Company, 1, Metal Exchange- 


buildings, E.C, In THE ENGINEER of October 24th, 1890, we 
illustrated two arrangements of the New Conveyor Company’s 
automatic Conveyor systems in which’ the coal was shown 
automatically being fed into hoppers of the mechanical 
stokers. In the mechanical stoker which we illustrate the 
methoa of feeding the coal—after it is carried by the Con- 
veyers from the storage—into the furnaces, from the hoppers 
of the stoker, is novel. In the two hoppers are ‘fitted three 


| steel spirals from Gin. to 9in. diameter, which carry the coal 
on to the dead or coking plate in an even layer. The 
stream of coal thus conveyed can be regulated with perfect 
exactitude, and a regular thickness of fire is maintained all 
across the grate. 


i 


This has not been found possible with the | 


by the peculiar motion of the fire-bars which are arranged to 
move not only up and down alternately at the back, but are 
fitted to give a similar motion at the front just behind the 
coking plate, and thus render caking impossible; 
besides this new motion also allows the air to pass through 
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usual design of stokers, as experience;has shown thata thick 
ridge of coal is pushed up the centre of the furnace 
while the sides are often very thinly covered. Another 
advantage claimed for the Conveyor stoker is the system of 
working the self-acting and self-cleaning fire-bars. In the 
ordinary ‘‘ pusher” and “sprinkling” stokers it has been 
found that different kinds of coal run or cake on the 
front of the grate, and this is obviated in the Conveyor stoker 


LL aa LE, 


the fuel, an improvement which adds greatly to the bright- 
| ness of the fire and necessarily increases the smoke-preventing 
| powers of this stoker. A bright clear fire is therefore insured 
|and a smokeless chimney. The simple arrangement to 
| drive and support the fire-bars is also a new feature of the 

Conveyor stoker, and prevents all the squeaking noise 
common to other machines. Our illustrations are self- 
explanatory, and the easy, simple method adopted to enable 
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ELECTRICAL HAULING ENGINE 
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the attendant to alter instantly, and at will, both the speed 
and the feed of the Conveyor stoker will commend itself to 
engineers. The Conveyor stoker also feeds dross, small, or 
lumpy coal, which is a very great advantage, as all other 
designs of stokers can only deal with dross or fine screenings. 
The Conveyor stoker is also suitable for ‘smudge ’”’ or the 
refuse from coal-washing machinery, as this inferior form of 
fuel, as it is slowly fed by the Conveyors on to the dead-plate, 
is coked, and quickly breaks into a bright burning fuel 
which does not emit any smoke into the chimney. 








ELECTRICAL HAULAGE PLANT AT ABER- 
CANAID COLLIERY. 


MINING engineers are beginning to appreciate the immense 
advantages offered by electrical transmission. For some 
time past experiments on a small scale have been carried out 
in different mines, and sufficient information has been 
obtained to warrant the introduction of a much larger plant, 
and the haulage machinery recently installed at Abercanaid 
Colliery for the Hill’s Plymouth Co. in South Wales is the 
latest development. Mr. J. C. Howell, of Llanelly, Messrs. 
Crompton’s South Wales agent, undertook to supply the 
owners with haulage machinery which would replace twenty- 
seven horses, many hauliers, and a number of door-boys, and 
‘ enable the output to be increased by 100 tons per day. 
After pos 
offer, and Messrs. Crompton and Co., at Chelmsford, set to 


work to design the most efficient plant for the purpose | 


named. Many points had to be most carefully considered, 
and besides the necessity of making the plant very compact, 
the haulage machine was required to be most easily con- 
trolled. The winding gear was the usual form employed on 
the main and tail rope system, and this was found to work 
exceedingly well. The motor is a Crompton series-wound 
machine, built to run at 600 revolutions per minute and take 
80 ampéres at 450 volts; at starting, when a heavier current 
is required, it will take 160 ampéres without harm. The 
motor is yee horizontally at one end of a wrought iron 
frame which forms the bed for the drum and spur wheel. The 
drum shaft, which is of steel, is driven from a counter-shaft 
by means of spur gearing, and the motor drives the counter- 
— means of six lin. ropes. The haulage engine 
is fit with two drums 3ft. 6in. diameter, and lft. 
wide, which are controlled as above stated by a clutch and 
foot-brake. This plant will haul coal from three different 
parts of the pit, and although these are not far from the 
motor at the 
to be dealt with nearly a mile distant. The generating plant 
comprises a horizontal pattern Crompton dynamo, built on 
& wrought iron bedplate. 
give out 160 ampéres at 500 volts, running at 550 revolutions. 
The cable connecting the dynamo with the haulage plant is 
8200 yards long, and composed of 87 strands of No. 14 high- 
conductivity copper wire, highly insulated with vulcanised 
bitumen, double taped, and served with two layers of jute 
yarn compounded between each. It is protected by a double 
sheath of No. 8 steel wire, the first stranding being of 
80 wires, and the second of 36 wires laid in reverse directions. 
The current density is 870 ampéres per square inch, and the re- 
sistance of the cable 3192 ohms, allowing a loss of potential of 
51 volts or 10 per cent. From the generating plant the cable 
is carried down the level by the side of the shaft and between 
the hauling engines; it is fixed on each side of the roadway, 
and in case of “falls” the cable has been constructed so that 
it can stand a shearing strain of ten tons per square inch. 

A number of visitors were invited by the Hill’s Plymouth 
Company to see the opening ceremony, amongst whom were 
many connected with collieries in different parts of the 
country, and many well-known mining engineers. The 
engineer to the company, Mr. Bailey, stated that his father 
had put down the first system of rope haulage for mines 
thirty years ago, and the electric system of haulage now in- 
augurated would enable the company to increase its output 
very considerably. The great difficulty in colliery enterprises 
was the labour cost, and the coal could not be brought to the 
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consideration it was decided to accept the | 


resent time, it is expected that coal will have | 


It is compound-wound, and will | 


MESSRS, CROMPTON AND CO., CHELMSFORD, ENGINEERS 


mp 


NG) 


, ae 


| 
| 


f 


| | ee 


— 





surface unless they had mechanical means of bringing it up 
long distances. The system of rope haulage by compressed 
air was very costly, and they were thrown on their beam 
ends, as it were, when Mr. Howell, of Llanelly, offered to | 
supply this electrical plant. They found that the capital | 
uired was only half that for compressed air, and while 
the latter only gave 30 per cent. efficiency, electricity gave 65 
r cent. which was a most important improvement. He 
added that he placed perfect reliance on Mr. Howell’s 
estimates and working, the more especially as since Mr. | 
Howell had erected their electric lighting arrangements at 
Abercanaid they had never had one hour’s stoppage, which 
spoke well for the machinery and for Messrs. Crompton’s | 
work. The machinery must be well made and put up well 
to act in this manner. He hoped and believed that the 
electric haulage machinery started that day would prove the 
most economising machinery ever brought into South Wales. 
They found it impossible to go on with horses, and were glad | 
that they had put down an electric haulage plant, and would | 
have great pleasure in showing and explaining it to any | 
others interested in such matters. Mr. Howell stated that | 
this was the first experiment on so large a scale underground, 
and although they had no opportunity of making a trial | 
before that day, he found the machinery was in perfect order, 
and answered every expectation. The most important point | 
for colliery owners to consider was the fact that the electric 
haulage plant costs only one-half of that of compressed air | 
machinery. Coalowners had to apply powers at great | 
distances from the source of energy, and for that purpose he | 
looked upon the electrical machinery which had just been 
erected as a commencement of what would become general 
in the colliery work of South Wales. They could deliver at | 
the far end 60 or 65 per cent. of the power generated, which 
was what no other power known could do. The ceremony | 
was made very interesting by the fact of Mrs. Hankey, the 
wife of Mr. F. A. Hankey, M.P., managing director of Hill’s | 
Plymouth Co., starting the steam engine, and setting | 
the whole plant in motion. After it had been started, a 
number of engineers and others interested went down the pit 
and saw the work done by the haulage engines, of which they | 
spoke in the highest terms. ‘Thus started,” says the | 
Merthyr Express, “the first electrical haulage apparatus | 
in South Wales, the success of which, beyond all doubt, will | 
lead to its adoption in every important colliery throughout | 


| the two countries.’ } 








A NEW GALVANISING PROCESS. | 





THE term galvanising, convenient and inexact as it is, 
has hitherto been applied exclusively to the process of coat- 
ing articles of iron and steel with zinc by immersion in a 


the adaptation of the name to the needs of another method 
of protecting these metals which consists in using not zinc, 
but a special lead alloy. One of the processes already in 
| existence and about to be worked on a commercial scale is 
| that owned by the London Metallurgical Company, and now 
| being applied to all the purposes for which ordinary zinc 
| galvanising has been hitherto employed. 

| That there is room for animproved method is obvious from 
| a consideration of the defects of galvanising as usually prac- 


| tised. These are chiefly its want of flexibility, making it | 


| necessary to galvanise built-up articles whole—a condition 
| troublesome enough when the size is great—the comparatively 


| high temperature at which the process has to be conducted | 


| making it impossible to galvanise hard steel without drawing 
| the temper, the poor adherence of the coating to the under- 
| lying metal, and its consequent liability to chip, and the 
| diminution in strength resulting from the formation of a 
| zinc-iron alloy intermediate between the iron and the zinc 
| that takes place, a drawback that may be of considerable 
| moment with articles of slight section. Moreover, zinc 
| itself, though attacked but slowly by moisture ina fairly pure 
| atmosphere, is speedily affected by dilute acids, and there- 
| fore suffers considerably in towns and other places where the 
| air contains appreciable quantities of sulphurous gases pro- 
| duced by the combustion of coal, coke, and gas. 
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bath of the fused metal. Complications are now arising from | 
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Contrasting the various methods of protecting iron and 
steel from corrosive influences, it is seen that they may be 
classified under two heads, of one of which tinning is a type, 
while galvanising will serve as an example of the other. 
The efficacy of the former depends on the completeness with 


| which the surface of the iron is covered. Once that surface is 


pierced, corrosion proceeds more rapidly than if no coating 
were used, a galvanic couple being set up, of which the iron 
is the electro-positive element. In the case of the latter, the 


| zine is electro-positive to the iron, and its corrosion takes 
| place while the iron is protected; this circumstance gave 


rise to the use of the word “galvanising” for the process 
attended with such results. The assignment to one or other 
of these types is therefore the first thing to be done in con- 
sidering a new protective process. In this instance the alloy 
used is electro-positive to iron, and the process may be in 
consequence reasonably termed galvanising. The distance 
of the alloy from iron on the electro-chemical scale is not 


| large, but may be taken as sufficient for the purpose in view. 


The process is carried out quite simply. The article to be 
coated is cleaned by pickling, either in the ordinary way or 


| by being made the anode of a feeble current in a weak 


acid or alkaline bath. It is then dipped in a flux for pro- 


| moting the adhesion of the coating, and immersed in a bath 


of alloy, kept at a regulated temperature. A short exposure 


| suffices to give a continuous coating, even when no special 


pains in cleaning and preparing the metal have been taken. 

During the visit of our representative, a roll of wire netting 
was treated with success after pickling for ten minutes, 
dipping in the flux and immersing in the bath for a few 
seconds only. The result was fairly satisfactory, but a very 
thorough coating was obtained by a second immersion. Had 
the cleansing been rather more prolonged, the coating would 
have been perfect at the first dip. The coating when new 
has almost the same aspect as zinc, but when tarnished 
possesses @ more leaden colour; the crystalline appearance 
seen on galvanised plate can be obtained without difficulty. 
As to the properties of the coating, it may be said that in 
flexibility it far surpasses the utmost that can be expected of 
zinc. In fact, it is possible to coat wire and weave it into 
netting instead of galvanising the netting as such. It is 
said that wire suffers no diminution of strength when 
treated by this method, and that hard steel can be coated 
without being softened. These most valuable properties it is 


| to be hoped will be established by figures vouched for by an 


impartial expert, and indeed we understand that experiments 
with this object are now in hand. Tests have already been 
made of the electro-chemical relations of the coating to iron 
| in solutions of various salts and acids, with the result that it 
| has been found, as stated above, slightly electro-positive to 
| that metal. This important quality should be further sub- 
| stantiated by the execution of a series of direct corrosion 
| tests, such as are generally adopted when comparing novel 
| alloys with those long and favourably known. The experi- 
| mental proof of these claims will demonstrate the process to 
| be one of great utility and general applicability. 








COMMERCIAL MUSEUM IN CONSTANTINOPLE.—A statement was 
| recently made in the daily papers that a commercial museum was 
in process of formation in Constantinople. The chief objects of 
| this museum, which is under the patronage of the Turkish Imperial 
| Ministry of Commerce, are to develope native industries and to 
extend commercial relations between Turkey and foreign countries. 
There are two sections, one being for the display of home produc- 
tions and the other for the exhibition of specimens of the manu- 
factures of other countries. Samples will be classified under the 
headings of textile fabrics, special manufactures, agricultural 
produce and implements, minerals and metallic substances, timber, 
woodwork and furniture, chemicals, &c. It is intended to render 
this museum an important undertaking, and the charges for space 
are moderate, That the institution is in good hands will be evident 
| from the fact that it is under the management of the first secretary 
of the commercial section of the Ministry of Commerce and of 
Spiraki Effendi Alexandridi, secretary-general of the now well- 
known and aseful Chamber of Commerce of Constantinople. 
Further information may be obtained from the latter gentleman 
at the Chamber of Commerce in that city. 
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ON THE EXPERIMENTAL MARINE ENGINE IN 

THE WALKER ENGINEERING LABORATORIES 
_ OF UNIVERSITY COLLEGE, LIVERPOOL. 

By Professur H. 8. HELE-SHaw, of Liverpool.! 

WHEN the funds for building and equipping the Engineering 
Laboratories of University College, Liverpool, were provided by 
Sir Andrew Walker, Bart., it was decided by the engineering com- 
mittee that one feature of the equipment should be an experimental 


| ratio of expansion, and single engine ; together with means of vary- 


steam engine, which in Liverpool would naturally be of the marine | 


type. It was also determined that the engine should be of such a 


that it should conform to the best existing practice, so as to render | 


it of real service to advanced as well as elementary engineering 
students. The primary consideration in respect to such an engine 
must be its educational value. Thus elementary students need to 


| feed pumps on either side. The power developed is measured by 
ing the angles of the several cranks relatively to one another ; |a brake wheel, which also acts as a fly-wheel, and is capable of 
examples of the chief types of valves and valve-gear ; arrangements | running continuously without unduly heating. Measuring tanks 
for indicating, and taking measurements of temperature, quantity rovided for condensation and circulating water ; and also six 


| are p 
of steam and water used, quantity condensed in the jackets and | raed, nese tanks for measuring the steam condensed both in 





casings, and actual power developed; all of which must be pro- 
vided for in the most complete manner. The details of the design 


were originally entrusted to Mr. May, formerly chief draughtsman to | 


the firm of Messrs. James Jack and Co., who prepared the draw- 
ings upon which tenders were invited, that of Messrs. Forrester 
and Co. being finally accepted. Mr. Thomas L. Miller, at that 


c | time one of the engineering staff of the college, was deputed to 
size as would place it beyond the category of a mere model; and | 


minute, with a boiler pressure of 200]b. per square inch. 


watch the progress of the work. 
General features of design.—Both engine and boiler are designed 


| to Board of Trade requirements. The engine is of triple-expan- 


r 
Vs] 


sion type, to indicate 150-horse power, at 150 revolutions 


become acquainted with the actual construction and working of a | connection of the cylinders is:—(1) Ordinary triple expansion, 


| cylinders and jackets. The boiler isof marine type, with single 
| Fox’s corrugated flue and outside combustion chamber. 
Cylinders.—In the diagrams are shown the cylinders, and the 
| means provided for effecting the various changes in the dis. 
| tribution of steam. The liners for the steam-jackets are of hard 
| cast iron, and are made as thin as possible consistently with 
| proper strength, so that the conduction may be as efficient as 
| possible. They were drawn in, and tested under hydraulic pressure 
| both inside and outside, so as to insure perfect jointing. The valve 
| liners are made of phosphor bronze for the piston valves of the 
high-pressure and intermediate cylinders, being drawn in and bored 
out in place. The steam is admitted to the middle of both these 
valves, and exhausted at the ends. The low-pressure valve is a 
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steam engine, with ‘its valves, and the different kinds of valve- 
motions; they should learn how to‘take and read indicator 
diagrams, to make the usual calculations in connection therewith, 
and to carry out dynamometer tests, and other simple measure- 
ments. The more advanced students require to study the action of 
steam under different conditions, such as varying grades of expan- 
sion, different arrangement of the cylinders and varying clearances, 
steam-jacketting, and varying amounts and temperatures of 
circulating water; and to measure and note the temperatures 
and the condensation in various parts of the engine. Beyond 
this primary aim there is the scarcely less important object 
of experimental research in connection with various questions 


EXPERIMENTAL BOILER 


the steam passing from high-pressure to intermediate, and | 
thence to low-pressure cylinder, and from the latter to the | 
condenser ; (2) compound with high grade of expansion, steam | 
passing from high-pressure to low-pressure cylinder, and thence | 


to condenser ; (3) ordinary compound, steam passing from boiler to 


intermediate cylinder, and thence to low-pressure cylinder and | 


condenser ; (4) single engine, using the high-pressure cylinder and 
condenser ; (5) single engine, using the intermediate cylinder and 
condenser ; (6) single engine, using the low-pressure cylinder and 
condenser. In each of these cases also the condenser can be 
dispensed with, and the engine worked non-condensing. The 


relative position of the cranks for all three cylinders is capable of | 




















double-ported cast iron slide valve of ordinary type, placed 
obliquely so as to economise space in its valve gear. 

Cylinder covers.—The cylinder covers are box castings in 
order to make them steam jackets ; and they are also well !agged 
outside. The jacket steam is first led to these covers, and after- 
wards to the cylinder jackets and bottoms, Cocks are provided 

| for shutting off the jacket steam if desired, and also for draining 
| the water into suitable measuring tanks. 

Pistons.—The high-pressure and intermediate pistons are of the 
Ramsbottom type, with steel rings of j,in. by %in. section, 
three in number. The low-pressure piston bas also rings of the 
same kind, but they are carried in a separate cast iron ring. Each 


which are still matters of controversy. Thus, for instance, owing | alteration to any angle, so that an equivalent of tandem as well as | piston is fitted top and bottom with a clearance disc, which can be 


EXPERIMENTAL MARINE ENGINE 







































































to the rapid development of high pressures, the engines of many 
comparatively new steamers are practically obsolete, and the best 
modes of effecting desired changes cannot be stated with certainty 


without elaborate and careful experiments under conditions difficult | arrangement of boiler, engine, and measuring tanks, 


to attain in actual practice. The invaluable experiments on marine 
engine trials, conducted by the Research Committee of this institu- 
tion, would seem to enable it to be now stated exactly in what way 



























































the ordinary type can be obtained. Each cylinder is completely 
steam jacketted, including covers and cylinder bottoms, In 
the diagrams are shown in plan and elevation the general 


arrangement of the engine itself is given in front and side elevation 
in diagrams, which also show the positions and design of 
in detail in the drawings. 


the three valve gears, shown 


work upon such an experimental engine may supplement trials of | Tbe high-pressure cylinder is fitted with Stephenson’s valve-gear, 


sea-going vessels. 

General conditions.—The general conditions for such an engine 
may therefore be briefly stated thus. 
at least as high as the highest in actual use. There must be means 
for conversion into triple, ordinary compound, compound with large 





2 Institution of Mechanical Engineers. 


The steam-pressure must be | plate, showing the points of cut-off for different grades of ex- 


| the intermediate with Joy’s gear, and the low-pressure with 


The general | 
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| removed, and if desired can be replaced by discs of different 
| thicknesses, for enabling experiments to be made upén the effect of 
| varying clearance. 

Piston-rods,—The piston-rods are of mild steel. 
of all are the same, namely, 2din. 

Connecting rods.—The connecting rods are of steel and of the 
| ordinary marine type. The gudgeon pin has double the cross 

section of the pisten-rod. As in common practice, the smallest 


| The diameters 





| Hackworth’s gear. Each of these valve-gears has a graduated | diameter of connecting rod is made equal to that of the piston rod. 
| The two bolts for the crank-pin brasses are together rather less in 
| pansion, and visible in conjunction with a full-size section of | area than the piston-rod, and are the same diameter as the bolts 

the corresponding slide-valve working outside the cylinder, | in the crosshead, tbat is, 1jin. diameter. Care bas been taken to 
|The surface condenser and air pump are of the usual form | insure efficient lubrication by carrying a groove nearly across the 
| driven by levers from the intermediate crosshead, with bilge and | brass, so as to distribute the oil upon the crank pin, 
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Slipper blocks.—The slipper block is forged with the piston 
crosshead, and is of mild steel with bronze liners. 

Crank shaft.—The crank shaft is made of wroughtiron in three parts, 
as it is necessary to allow for change of relative position of each of the 
three cranks, It was considered sufficient to insure a possibility of 
twelve different positions of each flange relatively to the other flange 
of each coupling, or twelve changes of angle through 30 deg. each. 
This is effected by having twelve bolt-holes in each flange of the 


























middle section of the shaft, and four bolt holes in the correspond- 
ing flanges of the two outside sections. Simple as the task of 
obtaining this result may appear, it turned out in practice a 
troublesome and expensive proceeding, from the absolute necessity | 
of a perfect fit of the coupling bolts in every position, in order to 
yrevent the possibility of the whole shearing force coming upon one | 
volt. The diameter of the shaft is din. 
Bed-plate.—The bed-plate is cast in one piece, and is of box section, 





a steady motion. In order to obtain indicator diagrams from the 


air pump, bosses are cast on the barrel of the pump, and the various 

other fittings are arranged. There are two measuring tanks, shown 

at F in the general diagrams, into one or other of which the hot- 

well discharge is delivered by means of a three-way cock. These 

tanks are of known capacity up to the point of overflow, which is 

visible to an observer during ape eg Directly the water 
e 


coming from the hot well rises to t! ’ 


edge of the overflow in one 


when a pressure is reached 50 per cent. above that to which the 
safety whee are loaded. 

Dynamometer brake.—As shown in the diagrams, the dynamo- 
meter brake consists of a band of cotton belting 10in. wide, 
encircling the fly-wheel, which is 9ft. diameter. To the inuer side 
of the band are attached with screws about 150 blocks of wood, 
10in. long, 1jin. wide, and at a distance of jin. apart. Weights 
to the amount of 15001b. hang upon a rod in the fly-wheel pit, 

















tank, the three-way cock is turned so that the hot-well discharge 
is delivered into the other tank. 
of the full tank are discharged through a drain cock into the feed- 
water tank below. A thermometer is provided for enabling the 
temperature of the hot-well discharge to be observed. 

Feed pumps.—The two feed pumps are duplicates. The metal 


| used throughout is phosphor bronze. The plunger is made a fit in 
the body of the pump, which seems to be a much better arrange- 
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carrying upon it the condenser and the piston-rod guides, 
bearings are of hard phosphor bronze, with mild steel caps. 
Condenser.—The condenser contains 152 brass tubes of jin. 
external diameter and 7ft. length, pitched at ljin. centre to 
centre—that is, jin. more than their diameter. Their total cooling 
surface is 200 square feet. They are packed 
with screwed glands and tape packing. A steam 
baffle plate is cast for each of the three ex- 
hausts, in order that the steam may be fairly 
spread over the cooling surface. The bottom of 
the condenser is well sloped to the air pump 
bottom, in order to increase the efficiency of the 








At the same time the contents | 
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; and by a novel arrangement the total weight can be adjusted to 
any required amount without the trouble and inconvenience of 
changing these heavy weights. This is effected by means of a 
screw attached to a spring balance, which is in turn attached by 
| means of two flat-link chains to the crosshead whereby the weights 
| are fixed to the brake band. The spring balance is accurately 
| adjusted, and reads by 21b. up to 16001b. Hence by turning the 
' handwheel shown in the diagram the whole or any part of the 


DYNAMOMETER BRAKE 























clearance, since the presence of air which leads to inefficient action 
is hereby avoided. e stroke is the same as that of the air pump, | 
namely, 8in., and the diameter 2in. Provision is also made for 
taking indicator diagrams. 





air pump by — the condensed water flood 





the pump, so as to keep the foot valve always 
covered. The pipes for the circulating water 
are made of ample size, and there is a graduated 
regulating valve to adjust the quantity of 
water. Thermometers are fitted on both the 
inlet and the outlet pipe with mercurial con- 
tact, the mercury being carried in pockets let 
into the pipe in such a way as to meet the full 
flow of the water; and it is found that any 
change in temperature is promptly recorded. 
In the general plan, P, Ps, are the circulating 
water pipes; and the positions of the thermo- 
meters are vertically one above the other. The 
inlet pipe P, brings the water from the town 
mains through a large Duncanson water-meter. 
The outlet pipe P, conveys the circulating water 
from the condenser to the measuring tank M, 
the quantity used being checked by also measur- 
ing the discharge over a rectangular notch. The 
tank is designed with baffle plates so as to still 
the water, much on the principle adopted by 
Mr. Bryan Donkin, jun., in his experiments. 
The flow of circulating water is arranged so that 
the hottest water meets the hottest steam; and 
though this plan, which is undoubtedly correct KS 
in theory, is not entirely approved by some engi- 

neers on t of the cooling of 
the feed-water, it must be remembered that it \ 
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is upon the extent of this cooling that the 
efficiency of the vacuum depends. 

Air pump.—The air pump is of phosphor bronze, its capacity 
being one-fifth that of the low-pressure cylinder. This is no doubt 
excessive for the engine, as usually worked; but not when experi- 
ments are being made with jet condensation. Kinghorn’s multi- 
plex valves are used in the pump, and the vacuum is maintained 
in a highly satisfactory manner. On the air pump cover is cast a 
guide, in which the crosshead of the pump rod works, thus insuring 
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Feed check valves.—These are 2iin. diameter, so that only a small 
lift is required. The method of guiding the valves into their seats 
insures fair wear and tear. They are in deep-seated pockets, so 
that they are always flooded; and the constant hydrostatic pres- 
sure insures uniform loading on ‘the valve. 

Relief valve.—This is provided in case the feed check valve on 


The , ment for pumping against high pressures than leaving a large , deadweight can be taken on the balance, and the difference 


between the reading of the balance and the 1500 lb. deadweight 
on the brake can be accurately determined. The other end of the 
brake band is attached to a cord, which passes over a 15in. pulley 
whose axle works on centres ; by this means the weight of the lower 
portion of the brake band is relieved by a constant known weight ; 
and the other weight to be subtracted in estimating the net effec- 
tive weight is thus accurately determined. In order to keep the 
brake cool, the fiy-wheel rim is made hollow, and cold water is 
caused to circulate continuously through it by means of the contri- 
vance shown in the diagrams. The cold water entering through 
the pipe A passes into the hollow rim through the pipe B, return- 
ing when heated to the centre of the wheel by the pipe C, and 
passing away from the wheel by the pipe D to the waste. The 
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pipes B and C turn with the wheel, while A and D are fixed stand- 
pipes. The quantity of water supplied is measured by a Schinhey- 
der meter, and the temperature of inflow and outflow may also be 
determined. 

Boiler.—The boiler is of marine type, 7ft. 3in. diameter and 8ft. 
long over all, with a single Fox corrugated flue of 2ft. 10in. 
diameter, carried through to an outside combustion chamber, built 
of brick. The grate is 2ft. 8hin. wide by 4ft. 6in. long, say 12 square 
feet area. The tubes give a total surface of 335 square feet, and 
were tested both internally and externally. The shell is made of 
a single plate, great care being taken in annealing to prevent 
internal stresses. The proportion of the rivetted joints is shown 
on an enlarged scale. Steel standpipes are rivetted to the boiler 
for the various mountings, care being taken to prevent the 
centre of more than one opening in the shell from coming 





the boiler should become accidentally closed. Itis arranged to open 


on any one longitudinal line. Besides the spring safety valve 
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there is a lever valve capable of adjustment by varying weights 
from the lowest to the highest pressures. An injector of 
the influx type is fitted, and the two gauge 
on a bracket on the wall beside the boiler. The blow off 
from the boiler is taken into a cast iron tank—marked A on 
the general plan, Diagram 1—and thence to the drains. The 
tank is arranged so as to be always full of water up to within 3in. 
of the top; and has a smaller overflow than would otherwise be 
provided, owing to the regulations of the Corporation, framed with 
a view to preventing steam from being blown into drains, and 
workmen therein possibly being scalded. 

Circulating arrangement.—The boiler has recently been fitted 
with a new circulating device, invented by Mr. J. M. McCulloch, of 
Garston, near Liverpool, which is shown in plan and front elevation 
in the diagrams. It consists in placing a cock on the front end of 
the boiler, below the level of the furnace, with an internal pipe 


| 


glasses are carried | 


extending backwards from the cock and going dcwn to the bottom | 


of the boiler beneath the flue. From the same cock an external 
pipe passes back along the front portion of the furnace, and is con- 
tinued above the fire-bars and round the bridge, and returns to the 
front on the opposite side of the furnace, delivering the heated 
water into the boiler again at the bottom. 








TESTS OF MAGAZINE SMALL ARMS. 


Dvrinc the past three weeks a board of army officers, composed 
of Lieutenant-Colonel Robert’ H. Hall, 6th Infantry, president ; 
Major George W. McKee, Ordnance Department ; Major Henry 
B. Freeman, 16th Infantry ; Captain Stanhope E. Blunt, Ordnance 
Department, recorder; and Captain George S. Anderson, 6th 
Cavalry, have been, according to the Scientific American, in daily 
session at Governor’s Island, New York, testing a number of 
magazine guns. 

The Board was constituted last winter, and is required to recom- 
mend to the Wer Department of the army a suitable breech action 
and magazine system for rifles and carbines. Before ordering the 
Board, the department had decided upon the calibre of the pro- 
posed rifle, fixing it at 0°30in., instead of 0°45in., the old standard. 
lt had also settled upon the length of barrel, the twist of the rifling, 
the number and form of the grooves, and the dimensions of the 
chamber, corresponding, of course, to the cartridge which had 
been adopted, leaving for the determination of the Board only 
the selection of the best magazine and breech system adapted to 
the selected barreland cartridge. This cartridge, which is illustrated 
in the accompanying engraving, has a bottle-necked shell, and, 
when loaded, is 3‘09in. long. The bullet is *309in. in greatest 


grooves or cannulures for the lubricant ; this method of carrying 
the lubricant, usual in the 0°45 or larger 
calibres, was abandoned by all foreign 
services in their new small calibre guns, 
but has been retained in the U.S.A. 
experimental army cartridge, and with, 
it is said, very successful results. 

The new bullet is a compound one, 
hardened lead encased in a jacket of 
copper. The substitution of this for the 
old lead bullet is rendered necessary by 
the increased velocity now given to the 
ball and the rapid twist, ene turn in 
9}in. of the rifling. A lead bullet would 
be driven through the bore, stripping 
without taking the grooves ; the jacketted 
bullet takes them steadily. Foreign 
countries have selected for jackets not 
only copper, but nickel, German silver 
and soft steel. Which will be finally 
adopted in this country cannot now be 
answered. The copper jackets fulfil all 
the requirements desired for these pre- 
sent tests, but may not, ultimately be 
deemed best for war. The bullet weighs 
230 grains. The charge is 36 grains of 
smokeless powder, which gives nearly 
2000ft. muzzle velocity, a flat trajectory, 
vastly increased dangerous space, or 
interval covered completely by the bullet 
in its path through the air, and an 
extreme range of about 4000 yards, 

When gunpowder was used in these 
small bores, it was discovered that 
the fouling soon became excessive, 
impairing the accuracy of fire to an 
impermissible extent. The nitrate powders were then resorted 
to, where the  snceomed of combustion are entirely or mainly 
gaseous, the solid or unconsumed residue being very small. These 
overcame the objectionable fouling, gave a much superior velocity, 
and are almost without smoke, only a slight puff being noticeable, 
and that dissipates almost immediately. They give, however, a 
formidable chamber pressure, which requires an increased strength, 
not only in the barrel, but in the breech action of any gun using 
them. Thesmokeless powder used by the United States Magazine 
Gun Board comes from Wetteren, Belgium, and the cartridges are 
loaded at Frankfort Arsenal, Philadelphia; the powder is 
sufficiently near the desired standard to suffice for the tests of the 
Board, but its use now cannot be considered as a definite adoption 
into the service. 

The Board first met last December and adopted the rules to 
govern their tests, under which they have since operated. These 
tests are applied in the enceavour to discover the relative per- 
formance of the breech action and magazine system of various guns, 
under such conditions as might arise in service in the vastly diver- 





SSS PH 
Wty 





Zn 
AANA 
aes DO 

ESSA ASSESS 








The New American Cartridge (Actual Size) 
sified circumstances throughout our great extent of country, and 


under both slow, rapid, and also prolonged firing. No trials of the 
accuracy of the guns are made, as accuracy is mainly influenced by 
the barrel and the cartridge, elements already decided upon, 
and ae within the province of the Board for discussion or experi- 
ment. 

Guns are brought before the Board by the inventor or his re- 
presentative and their action exhibited by him, after a safety test 
of ten rounds fired by the exhibitor. The gun is then turned over 
to the Board, and they only conduct the further trials. The first 
of the regular tests is that for rapidity with accuracy. The range 
is but 100ft., the condition of accuracy being only so far introduced 
as to require the operator to bring the piece to the shoulder after 
loading. The test is in three parts, using twenty cartridges ; 
the magazine having been filled with the cartridges it will hold, 
the balance of the twenty are fired from the gun as a single 
loader, then the magazine brought into action and its cartridges 
fired ; both the time and the number of hits are entered on the 
record. The second part of the test is the rapidity of fire for two 
minutes as a single loader; the third part, the rapidity of fire, 
— is the number of shots for two minutes as a ine arm 
only. 

The second test is for rapidity at will; it is similar to the pre- 
ceding, except that the piece is fired from the hip without aim ata 
stop butt at short range. These rapidity tests are, of course 
somewhat influenced by the dexterity of the individual manipu 
lating the piece 





Following the rapidity tests come those for endurance—500 rounds 
without cleaning as a magazine gun and 100 as a single loader, 
keeping the magazine loaded during the latter firing and examining 
at its conclusion the effect upon the cartridges thus held in reserve. 
In the endurance test, to relieve the manipulator of the gun, it is 
fired from a fixed rest, in which it is securely held, but the breech 
action is operated by the firer and the comparative ease of move- 
ment noted. Every fifty shots the piece is removed from the rest 
and the barrel cooled by running a stream of water through the 
bore, care being exercised not to get any water upon the bolt or into 
the magazine. 

Then comes the dust test. This is intended to subject the piece 
to the same dusting it would receive if carried by the soldier in a 
march across the alkali deserts of Arizona or Utah or the sage brush 
prairies of Montana or Wyoming. This is accomplished by placing 
the rifle on a shelf of a closed box, so that the breech mechanism, 
which is closed, shall be opposite the mouth of the bellows; fine 
sand is then permitted to fall slowly across the blast of air, which 
thereby, in two minutes, the time of the test, drives the sand into 
any cpen joints, cr into the depth of the mechanism if it is much 
exposed, 

The gun is then removed and wiped carefully with the bare hand 

a ly 


Both the Lee-Speed and the German weapons are boit guns, the 
bolt having a forward and back motion, and also one of 
rotation - which it is locked in position, but the new Austrian 
arm, the Mannlicher, possesses the peculiarity of direct action only, 
a falling block locking the gun when the bolt is pushed forward, 
This feature, which eliminates one motion of the loading, also 

rmits the contents of the magazine to be maintained directly 
rom the shoulder without lowering the piece during the operation 
of loading. A very rapid fire for these cartridges therefore 
results. 

The inventors of the Krag-Jorgensen gun, adopted by Denmark, 
are preparing an arm of 0°30 calibre arranged for the American 
cartridge. As the results of the trial of the Denmark gun itself at 
Springfield last spring were quite encouraging, much is anticipated 
in this expected weapon. Several other guns are also in course of 
elaboration abroad, which will soon come before the Board. But 
the Board looks mainly to the well-known ingenuity of American 
inventors, and ho before winter to be testing the product of 
their labours, and to discover thereby a weapon superior to those 
of all foreign armies, Both the caoon | and the Ordnance Depart- 
mentof thearmy express the greatest desire to aid as far as practicable 
native talent, and inventors can freely turn to the Board for 

ggestions or information concerning the pending work and the 





only, also blown into and cleaned just asa soldier, who 
goes into action, would do with a gun he had carried on a dusty 
march, The piece is then fired twenty shots. This test is then 
repeated, the magazine being charged before exposing the gun 
to the dust; the cartridges and the gun are then wiped as before 
and the gun again fired twenty rounds. The dust test, while 
certainly a fair one, is a severe trial to many guns. Any little 
pockets hold the dust and prevent smooth action of the mechanism, 
even in some cases that have come before the Board so completely 
clogging the action as to temporarily disable the gun and make 
necessary its entire dismounting at leisure. 

The next test is that for defective cartridges. This is devised to 
exhibit the effect on the breech and magazine system of the blowing 
off of a cartridge head, an accident which, while not frequent, is by 
no means unknown. The cartridge head is first given two cross 
cuts on the head to nearly the thickness of the metal, and the 
cartridge so placed in the chamber that the cuts shall fall near or 
under the extractor. The gun being on the fixed rest is fired by a 
lanyard—a wise precaution, as the bolt is sometimes violently 
opened, or parts broken. A second defective cartridge is also fired 
which has been cut at intervals around the rim. The effect is very 
similar to that of the first. 

Rifles that pass successfully through these trials are subjected 
to the supplementary tests, the first a combination of the dust and 
defective cartridge trials and the second the rust test. The gun, 


| which has first been carefully and thoroughly cleaned of all oil or 
diameter, about the same as an ordinary lead pencil, and has three | 
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fouling, is put in a bath of sal-ammoniac. It is then removed, 
left for two days ia a warm dry atmosphere, when the condition of 
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The German Magazine Rifle—Model of 1888 


the mechanism is examined and the gun fired twenty shots. This 
test is intended to produce artificially the condition to which a gun 
might be brought that had been inadvertently left outside the 
soldiers’ tent during an all-night rain. 

Other tests are also applied, especially to guns with tubular 
magazines, and to any other guns whenever the Board deems it 
necessary to aid in forming their judgment. 

Shortly after it was convened the Board instituted steps to pro- 
cure from abroad samples of the magazine guns which had recently 
been adopted in foreign armies. These have been presented to the 
Government, and the new weapons of England, Denmark, Germany, 
Austria, Belgium, and Portugal have already been thoroughly 
tested by the Board, while those of Switzerland, Japan, Russia, 
and Italy will soon be subjected to trial. France was unwilling to 
have her gun subjected to trial. 

As yet but few guns of American inventors have been brought 
forward, though from the extensive correspendence of the Board, 
some are anticipated at an early day. The radical reduction of 
bore, the use of a long and slender cartridge and the increased 
strength of breech action necessitated by the employment of smoke- 
less powder have all operated to so complicate the problem as to 
require more time than first imagined for its solution. 

The Board, acting under instructions of the War Department, 
have assured all inventors that they will be granted ample time 


, and their work carefully examined, even if its production is delayed. 


The Ordnance Department, too, sells inventors calibre 30 barrels 
for guns and smokeless powder calibre 30 cartridges for their pre- 
liminary trials, or if they prefer it calibre 30 bullets and primed 


| shells. A number have availed themselves of these opportunities, 


and presumably will, at a later date, bring forward guns for trial. 

Among the foreign guns already tested by the Board, are the 
Lee-Speed of England, the infantry rifle of Germany and the 
Mannlicher of Austria. The first of these was sent to the U.S.A. 
Government with a supply of cartridges for its use. The calibre of 
the gun is 0°303in.; the bullet is of lead, nickel jacketted, and 
weighs 216 grains. It is thus of slightly greater diameter but of 
less length and weight than the new Ameriean bullet. The powder 
charge is intended to be Maxim’s smokeless cordite, from which a 
velocity of 2250ft. is anticipated. 

The German infantry rifle, termed model of 1888, is of 0-311 
calibre and has a fixed magazine. The cartridges are carried by 
the soldier in light metal chargers, which are introduced bodily 
into the magazine and form an essential feature of its mechanism. 
Each holds five cartridges, and after they are fired falls to the 
ground through a cut in the magazine box, permitting the intro- 
duction of a second charger with its lot of five cartridges. Unlike 
the Lee, which can be used either as a single loader or magazine 
gun, or as the former with eight cartridges in the magazine in 
reserve, the German weapon, having no cut-off, is a magazine arm 
pure and simple, being only intended for that class of fire. Fortu- 
nately the magazine can be quickly recharged, yet the soldier can- 
not tell when he will be compelled to perform that operation, nor 
whether he has five cartridges or only one immediately on hand for 
rapid fire, 








prospects for a ful termination of their joint labours. 

Trials of guns on hand were completed about the 15th August, 
and the Board has adjourned to meet at the Army Building on 
September 15th, when tests will be resumed. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE tone of trade in this district with the opening of September 
is not much improvement upcn the condition of business for the 
last few months, The sheet iron trade is, however, slightly better, 
but outside.this branch there is still a very marked tendency to 
limit orders, and demand is confined within rather narrow bounds, 

Galvanised iron shows some improvement, orders from Australia 
and South Africa being better, and makers in this district are 
rather more fully employed than recently. In some quarters, 
however, there are still complaints of lack of business. 

Prices are a shade higher just lately, partly in consequence of 
the firmer tone of spelter, which is now quoted £24 5s,, delivered 
Staffordshire. Best makers of galvanised sheets are’ quoting 
£13 5s, for 24 gauge, in bundles, delivered Liverpool; £14 5s. for 
26 gauge, and £16 5s, for 28 gauge. Packed in cases, prices are 
10s. per ton above bundles. Inferior makes may, however, be had 
at £12 5s, to £12 10s. for 24 gauge, delivered Liverpool, unpacked, 
but this quality is mainly for the South American trade, whilst the 
better descriptions are for the Cape and Australia. 

Black sheet iron shares in the improvement, orders being some- 
what more plentiful. Sheets, singles, are being sold at £6 17s. 6d. 
to £7, doubles are £7 2s. 6d. to £7 5:., and lattens £7 17s. 6d. to 
£8 and on, 

A large trade is doing in steel tin bar crop ends, for use in the 
sheet and hoop mills, Sheet makers find this material exceed- 
ingly handy, and in some directions the trade doing in it is 
almost as large as that doing in pigiron. The supply is obtained 
from the Welsh tin-plate works, and good prices are being obtained. 
Bessemer crop ends are fetching £3 17s. 6d. per ton, delivered up 
here, and Siemens £4 2s. 6d. per ton. 

It is gratifying that now that the strike at Messrs, Lysaght’s, 
concerning wages in the sheet iron trade, is over, no further 
serious trouble under this head appears at any of the other 
works in the district. The men seem to have settled down 
quietly to the acceptance of the new scale, and at other works than 
Messrs. Lysaght’s no trouble has been experienced even with the 
underhands. If the scale can be maintained it will be decidedly a 
good thing for the sheet iron trade as a whole. 

In the bar trade anticipation is strongly indulged of a large 
demand from South America when affairs in that country shall 
assume a more favourable aspect. To this end the recent improved 
turn of affairs in Chili is regarded here as satisfactory, as likely to 
the earlier bringing about a more settled form of government, with 
the prospect of resumed buying and selling as a consequence. It 
is well known that some parts of South America must by that time 
be almost denuded of iron, and makers are further buoyed up by 
the knowledge that some large constructive contracts must shortly 
come into the market. 

Marked bar prices keep steady at £8 to £8 12s, 6d., and £7 for 
second qualities. Good merchant bars are £6 10s., and common 
£6, with hurdle bars £5 15s, 

Hoops, strips, and similar small sections of iron are in somewhat 
improving request with the oncoming of the autumn shipping 
season, and with prospects of a larger inquiry soon from the 
wrought iron tube makers. Prices keep at £6 5s, for tube strip 
and £6 10s. for hoops, without probability of early change, 

The pig iron trade is quiet. The consumption going on in the 
district is not large, and consumers are mostly satisfied with small 
deliveries. Prices are consequently very easy, and are likely to 
remain so for some little while. Derbyshire pigs are quoted this 
week at 42s, 6d. to 42s, 9d. per ton and upwards at stations, and 
Northamptons are about the same figure; Lincolns are quoted 
46s, at stations for best sorts, but in the present state of trade 
there is but little sale for them. Thorncliffe—South Yorkshire— 
pigs are immovable at 50s., the makers declaring that they cannot 
make them for less, and for this likewise the demand is like the 
furnaces in blast—limited. 

Native pigs are without alteration at about 62s. 6d. for hot 
blast all mine, 44s. to 45s. for part mine forge sorts, and 36s, to 
37s. easy for cinders. 

The constructive ironwork firms are well engaged at date in 
some parts of the district on bridge and other engineering work 
for home and export consumers, 

A strike has commenced at the Rowley Hall Colliery, near Old- 
bury, against a drop of 1s, 2d. per day in the wages of pikemen in 
the Ad and stalls, of which the proprietors have given notice. 
The owners state that they are losing money at present prices, and 
that they must have some relief. © men, however, decline to 
submit to the drop, and they are being supported by the National 
Federation, who are very positive in their requirement that no 
reduction in wages shall 4 submitted to in any part of the king- 
dom by any class of colliery labour. - 

A satisfactory condition of affairs prevails in the wagon-building 
trades, and it is encouraging to find that the Oldbury Railway 
Carriage and Wagon Company has an available balance for the 
year of over £20,000, equal toa dividend of 10 per cent., together 
with a bonus of 5 per cent. 

The iron trade in North Staffordshire is not of an active charac- 
ter, but is sufficient to permit the mills making six or ten turns a 
week, 

Common bars are quoted about £6 or less, whilst Crown iron is 
£6 10s. to £7, and occasionally even £7 10s. In exceptional 
instances puddled bars can be had at as low as £4 and £4 5s,, and 
boiler plates are offered at £7 5s, to £7 10s, There is a fair 
inquiry for tank plates and angles. 

team tramways do not appear to commend themselves to the 
inhabitants of Coventry, for the Corporation have just agreed to 
an extension of the steam licence for six months, only “to give 
the company an opportunity of suggesting some other mode of 
conveying their vehicles.” The company is considering -the 
matter. This would appear to be a good opening for electrical 
engineers, 

An electric tramcar on the line of the Birmingham Central Tram- 
ways Company came into collision a few da; o with a carriage, 
o the accident resulted in the death of Mr. Unnd, jeweller and 

lhainmaker, of Vyse-street. At the inquest on Tuesday it was 
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stated that the borse shied some distance before the collision took 
place, but whether at the car itself or at something else does not 


appear as yet to be clear. The car was only proceeding at five 
miles an hour, and the driver rang his bell several times as a | 
warning. The inquest was adjourned, and, so far, the evidence | 
does not show that the company are in any way to blame, 








average about 7s. 6d. to 83., with some of the better qualities 
quoted at 8s, 3d. per ton, 

All descriptions of engine fuel are hanging upon the market, 
with prices weak and irregular. The depression in the salt and 
chemical trades is necessarily seriously affecting the demand for 
this description of fuel, whilst the holiday stoppages of mills and 
works in the surrounding districts are just now throwing consider- 
able quantities temporarily upon the market. One or two of the 


| colliery firms in the Manchester district have made some slight 


NOTES FROM LANCASHIRE. | 
(Fron our own Correspondents.) 


Manchester.—If enything there is perhaps rather more business | 
doing in the iron trade of this district, but the outlook for the | 
future does not become any more encouraging. The continued bad | 
weather, with the threatened serious results upon the harvest, have | 
necessarily a depressing effect, and although there is a fair amount 
of buying going on it is mostly in small quantities for present 
requirements, consumers not caring to purchase at all far ahead. 
Just now the finished iron trade—both in Lancashire and Stafford- 
shire—is fairly active, and as a consequence there is a considerable 
quantity of forge iron going into consumption, whilst makers 
generally being well booked are not at all anxious to sell. Behind, 
however, the present apparently healthy condition of trade there 
is a more or less general feeling of distrust in the future, and the 
ensuing winter is being looked forward to with a good deal of 
apprehension. 

bere was but a moderate attendance on the Manchester Iron 
Exchange on Tuesday, the holidays no doubt causing an absence 
o* many of the usual representatives, and business, taking it all 
through, continues without animation. In pigiron, however, there 
are a fair number of inquiries stirring, but these are mostly for 
small quantities, and there is apparently very little disposition on 
the part of consumers to purchase beyond present wants. The 
principal inquiries are for forge qualities, as the result of the 
present activity in the finished iron trade, but as consumers, with 
tew exceptions, are not buying for more than a month’s requirc- 
ments, there is evidently some anticipation that business may 
s'acken off when the shipping season is closed, The continued 
firmness in Middlesbrough iron, and the scarcity cf some of the best 
brands, is tending tothrow an extra demand upon some of the 
district brands of foundry pig iron, but the business doing is not of 
very great weight. For Lancashire pig iron quotations remain nomi- 


nally unchanged, local makers still asking 45s, for forge to 46s. for | 


foundry, less2}, delivered equal to Manchester ; but they arein much 
the same position as | have noticed of late, the business they are 
doing being chiefly confined to consumers who lie within the radius 
of a low rate of carriage from the local furnaces. For district 
brands prices remain firm at fully late rates, makers generally 
being so well sold for the present that they are not at all anxious 
sallers, and for delivery equal to Manchester Lincolnshire pig iron is 
not quoted under 43s. for forge to 45s, for foundry, with Derby- 
shire ranging from 43s. and 43s. 6d. for forge to 47s. and 47s, 6d. 
for foundry, less 24, delivered equal to Manchester. 
brands of Middlesbrough makers are not quoting under 48s, 4d., 
net cash, delivered equal to Manchester, but there are good ordi- 
nary brands to be bought at about 6d. under this figure. Scotch 
iron is easier, and for delivery at the Lancashire ports Eglinton has 
been sold at about 50s. 3d. to 50s, 6d., and Glengarnock at 51s. 9d. 
to 52s,, net cash. 

Manufactured iron makers report a fairly active demand for all 
descriptions of goods, and in most cases the forges have work in 
hand to keep them fully engaged for the present. In bars there 
has been an increasing business doing, and local makers are firm 
at £5 17s. 6d., with North Staffordshire bars not quoted under £6 
per ton delivered in the Manchester district. Sheets are also 
tirmer, and good qualities are quoted at £7 7s. 6d. to £7 10s. for 
‘ingles delivered here. In hoops a considerable business is being 
uone just now. Recently buyers have been holding back, with a 
view, if possible, of breaking througa the combination prices; 
but finding that they are unable to effect this, they are no doubt 
now placing out their orders, Makers are all very firm at £6 5s. 
to £6 7s, 6d. for delivery in the Manchester district, with special 
cut lengths quoted at £6 10s, to £6 12s, 6d., delivered ex steamer 
Liverpool. 

Nut and bolt makers report only a moderate business stirring, 
and prices have to be cut very fine to secure orders; but the con- 


tinued firmness in finished iron renders any further material | 
Ironfounders | 


concession upon late rates out of the question. 


engaged upon the general jobbing trade report a falling off in | 


work, but in some departments they are still well employed. 

In the steel trade the business doing generally continues only 
limited in weight. So far as raw material is concerned prices still 
tend steadily downwards, good foundry qualities of hematites 
being now obtainable at about 56s., less 2}, delivered in the Man- 
chester district. There has been rather more buying going on in 
steel plates suitable for boilermaking purposes, and upon small 
parcels makers are able to get about £7 7s. 6d. per ton for 
delivery to consumers in the Manchester district, but for anything 
like quantities buyers are not prepared to come within 2s, éd. per 
ton of this figure. 

There is no material change to report with regard to the engi- 
neering industries, and except that boilermakers, as reported last 
week, continue very busy, with a considerable weight of new work 
coming forward generally, there is a slackening off in nearly all 
departments, and the outlook for the ensuing winter is not at all 
encouraging. 

In the report issued by the Steam Engine Makers’ Society for 
the past month, the returns show no material change as regards 
actual si pan Sno and although there is a slight increase in the 
number of members on the books in receipt of out-of-work support, 
this being now about 1} per cent. of the total membership, this 
is due chiefly to a dispute at present going on in the London dis- 
trict. The reports as to trade in the various districts connected 
with the society show some falling off as regards activity in the 
principal industrial centres, and generally there is not that pressure 


of work in hand which was the case a short time back; but this is | 


not at —— being felt to any really serious extent, except in 
some of the shipbuilding centres. With regard to the fifty-three 
hours movement, the reduction of hours has been conceded in the 
Blackburn district ; also by one or two firms in Rochdale, and the 
question is being dealt with in one or two other Lancashire towns. 

An effort is just now being made to establish a general federa- 
tion of labour; but the movement, which was inaugurated in 
Manchester, has so far received no important following; and, 
judging from the experience of previous similar movements, it is 
scarcely likely to meet with any very large measure of permanent 
success, As an illustration 1 may mention that, in the racently- 


formed federation of trades unions connected with the shipbuilding | 
industries, there are already indications of disunion, and the | 


federation on a much broader basis which is now being attempted 
is not likely to preserve any greater harmony amongst the various 
sections of industry. 

In the coal trade all the better qualities suitable for house fire pur- 
poses continue in good demand, and there is comparatively very little 
going down into stock, whilst prices are very firm, with a hardening 
tendency, several of the Lancashire colliery owners having this 
month withdrawn any concessions made during the summer, and 
brought back their prices to the full rates ruling last winter. 
the pit mouth best Wigan Arley coals are firm at 12s, to 12s. 6d.; 
second qualities of Arley, 10s. 6d. to 11s.; Pemberton 4ft. coals, 
10s, to 10s. 6d.; and commun house fire coals, 9s, to 9s, 6d. per 
ton, The demand for the lower descriptions of round coal suitable 
for iron making, steam, and general manufacturing purposes, 
continues, however, only moderate, and supplies of these are 
plentiful. Here and there prices show some weakness, erg he 

ut 


the competition of cheap supplies from outside districts, 
generally local colliery proprietors are steadily maintaining late 
rates, 


At the pit mouth ordinary descriptions of steam coal 


For special | 


At | 


reduction upon burgy and slack, and generally where business is 
done, especially in inferior oo the prices accepted have 
little or no relation to the nominal list rates. At the pit mouth 
burgy averages 6s, 6d. to 7s. ; best qualities of slack, 5s, 6d. to 6s., 
with common sorts obtainable from as low as 3s. up to 4s, per ton 
at the pit mouth. 

The shipping trade remains quiet, so far as steam coals are 
concerned, and ordinary descriptions are still readily obtainable 
at about 93 to 9s, 6d. per ton delivered at the ports on the Mersey ; 
for house fire coals there is a fairly good demand, but Lancashire 
colliery owners have very little to offer for shipment, and prices 
= at about 10s, 6d. to 11s. per ton delivered at the Garston 

iocks, 

Barrow.—There are signs of further depression in the hematite 
pig iron trade, and business is being done on a very small scale. 
Sales for immediate delivery are comparatively few, and the 
requirements of users are not only fewer than they have been, but 
are expected to be much less than at present during the winter 
months. The general demand is quiet, and tke consumption on 
the part of steelmakers is smaller than it has been for a long time 
past. Warrant iron is depressed at 47s, 9d. net cash, and makers 
are asking 48s, 3d. for mixed Bessemer numbers, net, f.o.b. 
Although the trade is so quiet, the output is fully maintained, and 
forty-two furnaces are in blast, compared with forty-seven in the 
corresponding week of last year. Stocks have increased during 
the week by 2358 tons, and now stand at 150,092 tons, or 
59,293 tons decrease since December 31st last year. It is stated 
that makers intend forthwith to blow out some of their furnaces, 
as it is clearly shown, apart from the increase in makers’ stocks, 
that the accumulation in warrant stores is equivalent to over- 
production to the extent of four or five furnaces. Some justifica- 
tion for an increase in stocks would be found if there were good 


| future prospects, but there are not, and the immediate future of 


the trade is decidedly gloomy. 

In steel, makers are doing but a small business. Orders for all 
classes of steel are very small. Rails are in very quiet request. 
There is no trade doing in light or colliery sections, and very little 
doing in heavy sections. Heavy rails are quoted at £4 5s, per ton, 
light rails at £5 15s., and colliery rails at £6 15s. per ton. In steel 
shipbuilding material there is a very quiet outlook, and orders are 
coming to hand very slowly from all sources. Prices are easier. 
Blooms, tin-plate bars, hoops, billets, and slabs are all in poor 
| inquiry. Steel castings are in good request ; forgings quiet. The 
| prospect of the steel trade is very poor for the winter months, 
| Shipbuilders are still busy, and have good prospects of new 
orders. They have booked another order for the tripling of one of 
the Clan Line steamers. This is the fourth order placed in Barrow 
| lately by this firm. Messrs. Westray, Copeland, and Co. have the 
order in hand to triple the Clan Forbes, and the Naval Construction 
and Armaments Company has the order for tripling the Clan 
Cameron, Clan Mathieson, and Clan Macintosh. Engineers as well 
as shipbuilders have prospects of a good run of work for the winter 
and the ensuing spring. 

Iron ore is again weaker in tone, and ordinary qualities range at 
from 9s. 3d. to 9s. 6d. per ton net at mines. The mines are inac- 
tively employed, and some are closed. 

bao coal and coke trades are very quiet, and late prices are 
ruling. 

erp owed is rather better employed. The exports of pig iron and 
steel during the past week amounted to 15,823 tons, compared witb 

16,201 tons in the corresponding week of last year, an increase of 
5632 tons of pig iron, and a decrease of 6010 tons of steel. The 
aggregate shipments to date this year represent 646,471 tons, com- 
red with 718,759 tous in the corresponding week of last year, 

| being a decrease of 32,954 tons of pig iron and 39,334 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
| IN some quarters an advance has been secured on house coal, but 
| it is not at all general, and is not likely to be so before October. 
| The men are working very languidly, and if the public find they 
have to pay more for fuel it will be owing quite as much to the 
inadequate supplies brought to bank as any other cause. Last 
week was Barnsley Feast, and the miners celebrated it so heartily 
that the collieries were not re-opened until last Monday. It was 
almost practically a holiday week. Trade is very quiet in all 
classes of coal except those required for steam purposes. Of that 
quality a large tonnage continues to be forwarded to Hull and 
Goole for export. This, combined with the railway demand, keeps 
prices firm at 10s. to 10s. 6d. per ton. Rates in Belgium and 
Germany have fallen from 1s, to 1s. 6d. per ton, and it is possible 
that a weakening in values may take piace here. No change, 
| however, is anticipated before the end of the year. There is 
| scarcely so much cual going to London and the South as at the 
| corresponding period of last year. Quotations :—Steam coal, 10s. 
| to 10s. 6d. for best South Yorkshire “ hards;” inferior sorts rather 
easier. House coals: Best Silkstones, 11s. 6d. per ton; Barnsley 
house, 9s, 9d. to 10s. 6d.; thin seam, 8s. 9d.; engine fuel, 5s. to 
6s.; smudge, from 2s, to 3s. per ton. Very slow trade in these 
qualities. Gas coal is more active with the advancing season. 
| The iron trade keeps very quiet. Hematite pig iron is now at 
| 56s. to 57s. per ton; common forge iron, 40s. to 41s. ; Bessemer 
| steel billets, £6 per ton ; Siemens-Martin, £6 10s. The means of 
production are so enormous that any slight spurt in business 
is promptly overtaken. Consumers of iron, knowing that they 
can get supplies without difficulty, purchase to meet immediate 
| requirements. Extra inducements have been offered to encourage 
| larger business, but the attempts have rarely succeeded, buyers 
| looking for still larger reductions in the ordinary course. 
| The news of the defeat of President Balmaceda in Chili, and 
the consequent close of the conflict, has been received here with 
gratification. Large quantities of machinery fcr the nitrate fields 
of Iquique, and saws, files, edge tools, and other goods, with rail- 
way material, &c., have been detained during the war. It is now 
anticipated that the country will be opened again for commerce, 
and arrangements are being made for deliveries. Some fear is 
| expressed lest the success of the rising in Chili may lead to an 
outbreak in the Argentine Republic, where the financial situation 
is strained to breaking-point. Manufacturer and merchant are 
therefore holding their hands with that market. Anything like a 
restoration of confidence in Argentina, following the cessation of 
hostilities in Chili, would be the greatest boon that could happen 
to our heavy trades, and some of our lighter industries. The 
Argentine Republic is one of our strongest markets for railway 
material. 
| A revival in the South African trade is reported, orders are 
coming in very freely for nearly all classes of goods made in the 
Sheffield district. The home demand is slackening. 

Cutlery keeps languid. The trade with the United States alter- 
nates with the regularity of clockwork, the McKinley Act being a 
perfect appliance for ‘‘choking off” English industry. The 
Americans are now beginning to feel its effects, American manufac- 
turers have raised the price of their productions, being enabled to 
do so by the absence of competition. Sheffield manufacturers com- 
plain that they do not get the assistance from their workpeople in 
meeting the changed conditions that the Germans do, Any conces- 
sion in the way of wages is scouted, and the artisans prefer to go idle 
half the week, or work at full price four days, rather than have a 








week’s employment at 5 per cent. reduction. A better business is 
anticipated at home, if September should prove favourable to the 
ingathering of the crop. Everything depends upon the weather 
next month for the success of the harvest. A much higher price 
will prevail for corn, and though this may affect the working classcs 
adversely, a difference of 5s, per bushel will be a trifle to compare 
with the gain to the agriculturist, who will be freed in a large 
a the keen competition of American and Russian 
roduce. 

. A considerable improvement has latterly tuken place in the 
silver trade. The abolition of the silver duty has led to a prefer- 
ence for sterling silver in articles which were formerly taken in 
electro-plate. The Christmas season is now commencing. An 
unusually large display of novelties is being made, and as the last 
year’s call was only light, an improvement is confidently expected. 
In files there is a poor foreign demand, and the call for the home 
markets is also quiet. A fair business is reported in saws and 
edge tools. 

Makers of agricultural machinery have had a good season, the 
demand for scythes, sickles, reapers, and the cutting parts of 
machinery generally, being larger than at any previous period. 
The men are now employed in supplying parts for food preparing 
machinery, for which there is certain to be a great demand. The 
Australian market is yielding large orders for sheep shears. 
Messrs. Burgon and Ball, of Malin Bridge, find their sheep shear- 
ing machine a success. Several thousand sheep have been sent 
into their works here to be shorn, and some of the sheep had their 
fleeces removed at the rate of two-and-a-half minutes each. The firm 
have erected a department, and fitted it with the necessary 
machinery for its production ; and they have sent a representa- 
tive to Australia to fit up shearing sheds with the machine, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH there is very little actual increase in the amount of 
business done in the iron and allied industries of this district, yet 
the market must be described as in a more favourable condition. 
The tone is certainly more cheerful than it has been for a long time, 
and people generally speak more hopefully of the prospects, and 
are beginning to believe that trade will at least be no worse. There 
are undoubtedly grounds for taking this view, but as yet buyers 
have not the courage of their opinions, for they are not buying at 
all freely, continuing, as of late, their hand-to-mouth policy. 
What the better feeling will amount to it is yet too soon to judge, 
but it is satisfactory that at present the downward tendency that 
has been so marked during the last few months has ceased. No 
doubt the settlement of the difficulties in South America has had 
a favourable influence on the market, but a more important factor 
has been the almost certain deficiency of the harvests in Europe, 
and the plentiful harvest in the United States. That will work 
out as follows: It will be necessary to bring grain in large quan- 
tities from America to this side of the Atlantic, and that will 
afford plenty of employment for our shipping, making the busi- 
ness of shipowners once more prosperous, and leading to the 
building of new vessels in greater numbers, this, of course, 
re-acting on the iron and steel trades. 

The shipbuilders in this district have not so far been much 
affected by the depression, they have been able to keep their yards 
going pretty fully ; but of course the late orders have had to be 
booked at prices a good deal below what could be obtained last and 
the previous year. Nevertheless they have kept the wages of their 
men up to the highest point reached during the late ‘‘ boom,” and 
indeed the shipyard men are the only classes of operatives who 
have not had to suffer reductions of wages. Some very fair orders 
have been booked recently at the shipyards, one firm alone— 
Messrs. Buckley, of London—giving out an order for nine steamers, 
of which four of 4000 tons each will be constructed by Sir Raylton 
Dixon and Co., of the Cleveland Dockyards, Middlesbrough, who 
have now work in hand for a considerable time to come. ‘They 
have under construction now a P. and O, steamer of 8521 tons dis- 
placement, a steamer of 6226 tons displacement for the African oil 
river trade, another of 5322 tons for the Atlantic Steamship 
Company, Sunderland, and another of 9000 tons displacement, 
besides others of smaller dimensions. The other five of the nine 
steamers will be built by Messrs. Laing, of Sunderland, and a 
Tyneside firm. On account of the improvement in the shipbuild- 
ing industry, the prospects for the proprietors of the plate and 
angle mills, and also for the engineers and iron and brass founders, 
are more encouraging. They have not so far felt the depression 
much, and are adhering more firmly to their quotations. 

Steel plate makers are asking £5 17s. 6d. for ship-plates, and 
£6 17s. 6d. for boiler-plates, while iron ship-plates are £5 8s, 9d., 
and iron boiler-plates are £6 10s., all less 24 per cent. discount for 
cash on 10th of month following delivery, and f.o.t. at producer's 
works, Angles are realising a relatively better price than plates, 
and as a rule the manufacturers have no lack of work. Steel ship 
angles are £5 12s. 6d.; iron ship angles £5 5s., Jess 2} per cent. 
and f.o.t. The Consett Iron Company is putting down a steel 
angle mill. This appears to be the most prosperous, or rather the 
least unprofitable, branches of the iron and steel trades at present, 
and competition is not nearly so keen as in the other departments. 
Common iron bars are only in moderate demand, and the price is 
£5 10s., with £6 for best, and £7 for best best qualities, all less 
25 per cent. and f.0.t. 

essrs. R. P. Dorman and Co., of the Ayrton Rolling Mills, 
Middlesbrough, who had their establishment closed all last month, 
partly for repairs, intend to re-open next week. They produce 
chiefly galvanised sheets, but it is probable that they will at first 
only work their forge, producing puddled bars. ‘The rail trade 
has seldom been in a worse condition than it is at present, and it 
seems hardly possible to keep the works going with anything like 
regularity. Messrs. Bolckow, Vaughan, and Co.’s Eston Mills, 
which are capable of turning out over 3000 tons of rails per week, 
are working badly—they were idle last week and the previous 
week, and now have little to go on with—bnt the North-Eastern 
Steel Works are kept in full operation, in fact they worked all 
through the race holiday week. 

The quotation for heavy steel rails is now £4 2s, 6d. net at works, 
but £4 has been accepted. 

Messrs. John Spencer and Sons, Newburn Steel Works, near 
Newcastle, pay a 5 per cent. dividend. 

The price of pig iron is stiffer, and the general opinion is that 
lower rates will not prevail this autumn, therefore consumers 
abroad do not see any reason for further delay in supplying their 
autumn requirements. They have waited considerably longer than 
usual, but the year has got toofar advanced to allow of much 
postponement of buying. Enquiries from the Continent are more 
humerous, and orders are beginning to flow in more freely. 
Sellers at the commencement of the week did business at 39s. 6d. 
per ton for prompt f.o.b. deliveries of No. 3 Cleveland g.m.b., 
but finding demand better and warrants advancing, they raised 
their quotations to 39s. 74d., and subsequently to 39s. 9d. They 
found buyers ready to give 39s. 6d. for deliveries over the last 
quarter of the year, which is certainly an improvement on 
what would be given last week. Middlesbrough warrants 
have advanced, and are in better request than either 
Scotch or hematite warrants. At the close of last week, 
39s, 44d. cash was what would be given for Middlesbrough 
warrants, and each day has seen some addition to this, until on 
Wednesday 39s. 8d. was paid and 39s. 9d. was asked, Scotch 
having continued stationary at 47s., which was also the price 
nearly all last week. The stock in Connal’s stores in this district 
has ceased to decline, and on Wednesday evening 153,465 tons 
were held, or 812 tons increase on the previous Wednesday. 
Last month, though so much was taken out during the second and 
third weeks, the stock showed an increase, though of three tons 








only. Forge pigs are in rather better request ; the consumption 
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is heavier, and production smaller, because makers have been 
endeavouring to turn out more No. 3, which is scarce, and which 
it is more profitable for them to make, seeing that they can get 
3s. 6d. per ton more for it than they can secure for grey forge, 
whereas the cost of manufacture is hardly Is. more. It is only 
natural that an effort should be made to turn out more of the 
better quality. Grey forge is now 36s. per ton. 

The Acklam Iron Company, Middlesbrough, towards the close 
of last year blew out their four furnaces, partly to carry out certain 
reconstructions. These they have completed at two of the furnaces, 
and they have within the last few days recommenced operations 
thereat. They will produce basic iron, which will nearly all be 
used at the neighbouring steel works. Mr. Arthur Cooper, the 
manager of the North-Eastern Steel Works, has tbe direction of 
the Acklam Works, and Mr. Henry Allison is now the manager. 
The Weardale Iron and Coal Company have closed their Weardale 
ironstone miues, as on aecount of lack of railway facilities they can 
get cheaper ores elsewhere. 

The pig iron shipments from Middlesbrough during the month 
of August proved to be larger than had been looked for, con- 
sidering the quietness in the early part of the month, but the rise 
in freights to Baltic ports forced shippers to deliver iron abroad 
more freely, and this raised the exports, so that they are fully up 
tothe average of August during the past fourteen years, that 
average being 77,000 tons, A Jarger quantity was shipped to Scot- 
land, 30,115 tons, against 27,940 in July, 1891, and 20,135 tons in 
August 1890. The deliveries to Germany were heavier than of 
late. The following table shows the quantities of pig iron shipped 
in the months named :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

August, 1891 88,115 39,203 77,318 

July, 1891 .. 32,926 37,595 70,521 

August, 1890 25,703 .. .. 39,587 .. 65,290 

August, 1889 27,206 .. .. 55,491 .. .. 88,897 
Al ther 106,097 tons of iron and steel were shipped from 


Middlesbrough last month, as compared with 114,627 tons in July, 
1891, and 111,057 tons in August, 1890. The quantity of manu- 
factured iron exported was 14,322 tons—4507 tons less than in 
July, 1891, and 5536 tons less than in A t, 1890—and of steel 
14,457 tons—9820 tons decrease on July, 1891, and 11,462 tons less 
than in August, 1890. To India and South America there was a 
great falling off. 

We regret to record the death on Monday of Mr. Emil Schmitz, 
of Middlesbrough, at the age of fifty-four years. At one time, 
when in partnership with Mr. Gillon, now of Glasgow, and trading 
as Gillon, Schmitz, and Co., he carried on perhaps the largest pig 
ironexporting business in the North of England. They had a large 
clientéle on the Continent, and their orders were much sought after 
by producers. They assisted considerably in extending the con- 
sumption of Cleveland iron in Germany, of which country Mr. 
Schmitz was a native. Of late years Mr. Schmitz has carried on 
business as an iron broker. 

Mr. Jno. Gjers, of Gjers, Mills, and Co., Ayresome Ironworks, 
Middlesbrough, and the inventor of the soaking pit for steel 
works, is dangerously ill of typhoid fever at Ben Rhydding. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been very quiet this week. 
The business in Scotch warrants has been trifling, and on several 
days no transactions were recorded in this class of iron, the price 
of which is nominally 47s. cash. The demand for Cleveland 
warrants has been rather better, and sales have been effected at 
39%. 44d. to 39s. 74d. cash. The value of hematite warrants, in 
which only a small business is doing, is 47s. 9d. cash. 

The prices of makers’ pig iron are as follow:—G.M.B., Govan 
and Monkla:d, f.o.b. at derma No. 1, 47s. 6d.; No. 3, 47s. 3d. 
Carnbroe, No. 1, 48s.; No. 3, 47s. 6d.; Clyde, No. 1, 56s.; No. 3, 
52s.; Gartsherrie and Summerlee, No. 1, 57s. 6d.; No. 3, 53s. 6d.; 
Langloan, No. 1, 58s. 6d.; No. 3, 55s.; Coltness, No. 1, 58s. 6d.; 
No. 3, 54s. 6d.; Calder, No. 1, 57s. 6d.; No. 3, 54s.; Glengarnock, 
at Ardrossan, No. 1, 57s. 6d.; No. 3, 50s.; Dalmellington, No. 1, 
50s.; No. 3, 49s.; Eglinton, No. 1, 49s. 6d.; No. 3, 48s. 6d.; 
Shotts, at Leith, No. 1, 59s. 6d.; No. 3, 55s. 6d.; Carron, at 
Grangemouth, No. 1, 61s. 6d.; No. 3, 55s. 

The past week’s shipments of Scotch pig iron amount to 8568 
tons, compared with 9150 the same week last year. Germany took 
1490 tons; Russia, 850; Canada, 565; France, 500; Australia, 375; 
United States, 207; Holland, 195; China and Japan, 130; Italy, 
100; South America, 60; Belgium, 90; other countries, 205; the 
coastwise shipments having been 3801 tons, compared with 3623 in 
the corresponding week of last year. 

The furnace that was taken off hematite a week ago has been 
replaced, and there are now fourteen furnaces producing that iron, 
compared with twenty-six at this time last year. The demand for 
hematite pigs was rather better within the last week or two, but it 
has again become quiet. It is understood that purchases have 
been made sufficient to meet current necessities, and there is no 
inducement in the present condition of the steel trade to make any 
arrangements for the future. The business is therefore of a hand- 
to-mouth description. 

There is no change in the output of ordinary and special brands 
of pig iron. The furnaces producing these classes of iron number 
fifty-five, as compared with forty-four at this date last year. 

During the past week there was shipped from Glasgow locomo- 
tives to the value of £5600; sewing machines, £2187 ; machinery, 
£2469; steel goods, £7809; and general iron manufactures, 
£26,252. 

There is a fair business doing in the general engineering trades. 
A large amount of work is afforded by the various railway schemes 
now in progress in Glasgow and in the west and north-west of 
Scotland. 

With reference to the steel trade generally, it is understood that 
an order for about 12,000 tons of steel for “re ete. | purposes 
has been placed in this district, at exceedingly low prices. The 
exact rate has not transpired, but it is said to be from 7s. 6d. to 
10s. per ton below the prices at which makers have recently stated 
that little or no profit could be made. It is just possible—in fact, 
it is not unlikely—that the special circumstances and resources of 
the makers of the steel in question, may enable them to do better 
with it than has been expected. The orders in the market for stee! 
are still insufficient to meet the necessities of the makers, and 
prices are irregular. 

A notice has been posted at the works of the Steel Company of 
Scotland at Hallside, Newton, that all existing contracts with the 
employés terminate in fourteen days, with a view to a re-arrange- 
ment of wages. 

The malleable iron trade exhibits very little change. There is a 
fair amount of work coming to hand, and no material change has 
oceurred in prices. 

The coal trade maintains its position well. The export branch 
is active, although the pressure for delivery is not so great as of 
late. The inquiry for household coals is improving, and there was 
some talk of raising the prices ls. per ton on the Ist instant. The 
great majority of the coalmasters, however, resolved not to make 
the increase at present, owing to the ample supplies of coal. Dross 
is still very plentiful, but as its consumption is increasing, it is 
supposed that prices have now about touched the bottom. 
Contracts for about 25,000 tons of steam coals have been placed 
with Scottish coal masters for the Danish State Railways. The 
prices of coals, f.o.b. at Glasgow, are—Main, 7s. 10d. to &s.; 
splint, 8s. 9d. to 9s.; ell, 8s. 9d. to 9s, 3d.; steam, 10s. to 10s. 9d. 

In the course of the past month nineteen new vessels were 
launched from Clyde shipyards, with a total tonnage of 15,611, 
against twenty-four vessels and 34,059 tons in August, 1890. The 
output for the eight months consists of 201 vessels, with a tonnage 





of 202,961, compared with 176 vessels, and 224,503 tons in the 
corresponding period of last year. The new contracts placed 
during the month are estimated at rather over 30,000 tons, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is an irregular beat now and then in the pulsation of the 
coal trade, which shows that the inevitable is certainly coming, 
though slower in its course than many expected. From all Cardiff 
ports last week the coal total exports only came up to 223,780 tons, 
of which Barry sent 74,704 tons, and Penarth 27,618 tons. This 
week again opened better, and on Monday Penarth sent 12,398 
tons, and Barry 18,868 tons, thus promising a good week's total. 
This, however, is not certain, as several of the large collieries have 
been spasmodic this week. On Monday and Sealer the Plymouth 
collieries were idle, and on Monday the Cyfarthfa pits were quiet. 
Swansea coal export total last week was only 23,000 tons, the weather 
being still stormy, and a good deal of tonnage delayed in conse- 
quence. This stormy weather has a good deal to do with the 
uncertain coal trade. Navigation in the channel has been difficult, 
and the dry docks will have plenty of work to do, The Lorna 
Doone, a fine Clyde-built steamer trading—passengers chiefly— 
between Bristol, Cardiff, and Ilfracombe, had a narrow escape from 
foundering in the great storm of Tuesday. Mid-week the lowest 
steam coal quotations of the season were given on ‘Change at 
Cardiff. These were 14s. best steam, and seconds from 12s, 3d. 

Last week it was thought that a slight reaction was setting in 
with regard to house coal, but it was illusory. This week a good 
deal of stagnation prevails, and the best Rhondda is selling at 
12s. 6d., and the best small from 8s. 3d. Small steam is weaker, 
and sells-at 5s. 6d. to 5s, 9d. Best anthracite at Swansea is 
quoted at 15s., foundry coke from 19s., and furnace from 16s. 
These are the lowest figures yet. These figures are much lower 
than those quoted at Cardiff. 

Patent fuel is in good demand, and prices continue at Cardiff 
firm from 12s. 6d. Pitwood, 16s., and brisk. 

The iron and steel trades are certainly better. More rail orders 
are coming in, and there is a steady increase setting in for steel 
bar from the tin-plate works. Complaints of the ship plate trade 
are strong. ° 

At Cyfarthfa substantial orders are held from the Swansea and 
neighbouring districts for tin bar, and there is a constant dispatch 
going on of a first-class article. The Morriston Works are receiving 
large consignments. 

At Swansea Exchange this week Glasgow pig has been steady at 
47s.; Welsh bars, £5 7s, 6d.; steel rails, from £4 53., the lowest 
quotation yet given for heavy sections; light, from £5 7s. 6d.; 
Bessemer bars, £4 15s.; Siemens, from £5. Prices hardening. 

In tin-plate there is an improvement, though not to the extent 
desired. It is reported on Change that some sales have been 
unwisely effected at ruinous rates, which have prompted buyers to 
hold aloof in the view of a falling market. Instead of a drop, 
the tendency should be upwards, as the American trade is evidently 
improving. 

Fixtures next week at Swansea include a good deal of tonnage 
for the States. This week there has been a good clearance for 
Batoum. Inall, the exports of tin-plates amounted to 50,681 boxes, 
and the receipts from 35,875 boxes, The Swansea stocks now are 
down to a little over 50,000 boxes. This week’s quotations are as 
follows:—Coke tins, from 12s. 9%d.; Bessemer, from 13s.; and 
Siemens, from 13s, 3d. 

The inquiry into the explosion at Abercanaid has resulted in a 
verdict reflecting on the unfortunate sufferers, who contributed to 
their own deaths by opening their lamps. The jury added a rider 
that those in charge of No. 1 district should have taken stricter 
measures to prevent the men from going into the prohibited district. 
One of the witnesses was a coloured collier. These are on the 
increase in South Wales. 

Preparations are on foot for carrying out great improvements in 
the neighbourhood of the new deep sinking at Llanbradach. The 
last new colliery company floating is the Cefn Glas, near Merthyr, 
a house coal colliery, capital £20,000 in £10 shares. 

A movement is on foot amongst the colliers to provide their 
Parliamentary representative, ‘‘ Mabon,” with a residence. 

A disastrous colliery explosion has occurred at Malago Colliery, 
Bristol, and ten colliers have been killed, and several injured. The 
inquest was formally opened on Tuesday, and adjourned. Most 
were killed by choke or after-damp. 

The Ocean dispute has been amicably ended ; but this week a 
dispute has arisen with Messrs, Nixon’s men at Mountain Ash, 
es 400 men. Notices of a month have been given in by 
them. 

Newport, Mon., continues to present a vigorous front. 
steam coal totals: —Exports amounted to 62,765 tons. 

Taff Vale shares continue firm. The passenger traffic of late. 
notwithstanding the severe weather, has been exceptionally heavy. 


Its last 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


THIS week again activity in the general iron industry has shown 
a certain briskness. At the same time an inclination to firmness in 
prices is appearing, the expression may be of more confidence with 
regard to the future. 

Silesian iron business is still rather quiet. A somewhat limited 
“eapencanind and the brisk demand of the foundries and rolling mills 

as prevented a further increasing of stocks in pig iron. The busi- 
ness done in inland iron ores, although rather weak in consequence 
of harvest time, which employs many hands, is nevertheless suffi- 
cient for the requirements of the trade ; the demand for foreign 
ores issmall, The rolling mills are well-off with regard to employ- 
ment, but prices are unsatisfactory, and so, in spite of the most 
lively activity, very little can be gained. The situation of the 
sheet trade begins to slowly improve, and prices have been raised 
M. 2 per ton, 

The Austro-Hungarian iron market continues in a favourable 
condition, and is about the only market that has not been touched 
by the weakness prevailing in the iron trades of almost all coun- 
tries. Pig iron is comparatively quiet, but the manufactured iron 
industry may be termed pretty lively. Bars are in good call; the 
same can be stated with regard to plates. In spite of all this, 
prices remain rather low. 

A poor business is reported to be doing on the French iron 
market. Most branches are badly off for orders; prices, though 
firm, are anything but remunerative. In Paris demand has shown 
increasing animation of late, and the price of 160f. for bars and 
170f. for girders is maintained without difficulty, in spite of a 
fierce competition going on among the dealers. There is much 
cast iron used in the building line; present price for common sorts 
of cast tubes is 120f. to 125f. p.t. Paris. Old rails are still sold at 
95f. p.t. 

Ta Belgium iron business keeps very quiet, and there is a con- 
tinued disincliaation on the part of both buyersand sellers to enter 
into transactions more than sufficient to meet present demands, 
Of forty-six blast furnaces, only twenty-four were in blow on the 
Ist of August, with a daily production of 1886 t. 

Last week’s tendency bas been well maintained on the Rhenish- 
Westphalian iron market. For iron ore prices remain stationary ; 
they are, for spathose iron ore, M. 7°50 to M. 8; roasted ditto, 
M. 10°80 to M. 12 per ton net at mines. Nassau red iron ore, 
M. 9°20 p.t., free Dillenburg. Minette remains unchanged at 
prices varying from M. 3-20 to M. 3°50 p.t. at mines. For pig iron 
the improved demand noticed in last letter has been maintained. 
Forge pig is in fairly good request at M. 53 for No. 1, M. 49°50 for 
No. 2, and M. 47 for No. 3. Foundry, No. 1, is sold at M. 71; 





No, 3, at M. 60 p.t. at works. Spiegeleisen is in lively request, 
EF however, showing a weakening tendency. Basic stands at 

. 50 p.t.; Bessemer, M. 57 to 63 p.t. 

There is a fair, though not a very brisk, trade doing in the manu- 
factured iron branch. Bars as es as girders are in good call for 
inland demand, but hardly any export orders coming in. Plates have 
tirmly maintained their former price, which is, however, complained 
of as being too low compa with that of the raw materials, 
Sheets are satisfactorily called for in the Rhenish-Westphalian 
district, less so in the Siegerland. Regarding the state of foundries 
and machine factories, it can only be repeated what was reported 
in our las: letter, that is, the demand as well as prices are showing 
a downward inclination. 

At a tendering for rails at Bromberg, the lowest offers were 
M. 114°80 and M. 114-90 per ton at works, whereas at Erfurt offers 
did not go below M. 117 p.t. At another tendering for rails held 
at Breslau, on the 26th of August, Friedenshiitte offered 8100 t. 
at M. 120 p.t. at works. Kinigs and Laurahiitte, 14,600 t. at 
M. 120; Vaughan, 150 t. at M. 118°50, free Stettin ; 11,200 t. at 
M. 118°75, free Swinemiinde ; and M. 119, free Hamburg. 

On the 28th of August a tendering was held at Cologne for 2550 t. 
steel rails to be delivered December, 1891, and February, April, 
and July, 1892. The Aachener-Hiittenverein offered lowest at 
M. 117 p.t. free at works, while an English firm, Cammell and Co., 
in Sheffield, offered at M. 126, free Colas: at the same tender- 
ing 2700 t. sleepers to be delivered January, 1891, till August, 1892, 
were offered at M. 118 p.t. at works by Hoesch, at Dortmund, 
while the Société Anonyme d’Angleur offered at M. 118-90 p.t., 
free Herbesthal. 

The following are the present list prices per ton at works :— 
Good merchant bars, M. 135; angles, M. 140 to. 146; girders, 
M. 110; hoops, M. 147°50; billets in basic and Bessemer, M. 90 to 
95; heavy plates, M. 170 to M. 180; tank ditto, M. 155 to 160; 
steel plates, M. 165 to 170; tank ditto, M. 140; sheets, M. 150 to 
155 ; Siegen thin sheets, M. 137 to 140. Iron wire rods, common 
quality, M. 130; drawn wire in iron or steel, M. 120 to 130; wire 
nails, M. 135; rivets, M. 183 to 185; steel rails, M. 120 to 128 ; 
fish-plates, M. 135 to 150 ; steel sleepers, M. 125 to 130 ; complete 
sets of wheels and axles, M. 300; axles, M. 220; steel tires, 
M. 220 to 230; light section rails, M. 110. 

The total production of pig iron in Germany, including Luxem- 
burg, was for July, 1891, 381,537 t., of which 151,153 t. were forge 

ig and spiegeleisen, 29,536t. Bessemer, 149,088t. basic, and 
51,760 t. foundry pig. Production in July, 1890, was 391,982t.; in 
June, 1891, 305,073¢ From January Ist to July 3lst, 1891, 
2 505,003 t. were produced, against 2,731,565 t. for the same period 
the year before. 

The output of coal in the Dortmund district was, in 1890, 
35,469,290 t.; in 1889, 33,855,110t.; and in 1888, 33,223,614t. 
The number of men employed in 1890 was 127,794, in 1889 it was 
115,489, and in 1888 it was 105,428, 

The income of the German Post and Telegraph Administration 
from April lst to July 31st c. amounted to M. 75,707,822, being 
M. 3,669,645 more than during the same period of the previous 
year. During the same time the Imperial Railway Administration 
had receipts of M. 18,817,000, which is M. 495,000 more than last 

ear. The installation of the electrical transmission of power from 
Lanffen to Frankfort-on-Maine has now been so far completed, and 
after due inspection by official authorities has been passed to the 
managing companies. For the first time on August 20th, the lamps 
in the exhibition received their light from Lauffen. 

It is related that the Russian General Amenkoff, well known as 
the constructor of the Central Asiatic Railway, happened to be in 
Switzerland lately when one of the minor accidents—luckily with- 
out fatal results—occurred, and on that occasion remarked to an 
acquaintance, that he never before saw anything like the general 
‘* headlessness ” and disorder then and there a 

A gentleman in high position in the Railway Department has 
made some interesting remarks respecting railway accidents. 
The excessive confidence placed in mere mechanical safety 
appliances, he says, has gradually led us to undervalue the import- 
ance of individual efficiency on railways. While, on the one hand, 
the capability of railways is being stretched to the utmest, an easy 
kind of belief is, on the other hand, growing that mechanical pro- 
visions may be safely relied on, so as to dispense with any special 
personal qualification in the railway officials. In selecting these, a 
certain agility, an aptness to anything and everything, is rising more 
and more in value, over and above any trustworthy capability. 
This is an explanation of the fact that in railway service much less 
has been arrived at by fixing rewards when ‘‘ nothing had happened” 
than by insisting on punishment after ‘‘ something had happened.” 
But there is a danger in this. In undervaluing individuality, and 
in neglecting the most careful special training of the employés of 
railways, a very serious danger is growing up, to avoid which 
neither trouble nor expense should be spared. No automatic 
means, however perfect, can be equally important. 








SANITARY ENGINEERING AT THE YORKSHIRE CoOLLEGE.—The 
Council of the Yorkshire College, Leeds, have unanimcusly ap- 
= to the post of lecturer on TZ engineering Mr. Wm. 
Spinks, A.M.1,C.E., engineer to the Manchester and District 
Sanitary Survey Society, and of the firm of = and Beever, 
civil engineers, Manchester. The creation of the post is the out- 
come of a grant from the West Riding County Council in aid of 
technical education, and in futherance of the scheme it is 
intended to deliver a course of evening lectures in some of the 
largest towns in the West Riding. The office was open to public com- 
petition, and its tenure will not be incompatible with private 
professional work, 


Prizes FOR PLANS OF A PorTt.—An opportunity is afforded 
English engineers for competing for the construction of a new port 
at the town of Malmii in Sweden. The municipal authority of 
that town, through the intermediary of the management of the 
port, offers three prizes of the value in English money of £170, 
£276, and £440 respectively, for the three best plans from a 
technical and practical point of view. The plans will be adjudged 
by a jury composed of Swedish and foreign specialists. The pro- 
gramme of the conditions of the competition is printed in French, 
and may be obtained at a cost of three francs from “ La Direction 
du Port de Malmi,” Malmii, Sweden ; the programme also con- 
tains a list of the names of the jurors. 


A Corn PaLace,—We do not know what a corn palace is, but 
this is what the United States Miller bas to say on the subject :— 
‘* Only those who have visited the previous corn palaces at Sioux 
City can have anything like an adequate idea of the architectural 
possibilities of the product. In building the palace, a large 
structure is first erected of lumber of a shape that will carry and 
show to advantage the multiform decorations with which it is to 
beadorned. It is in form lofty, with broken lines, pinnacles, but- 
tresses, bridges, gables, ornamental windows, &c. Over every inch 
of this wooden surface is laid corn and kindred plants in architec- 
tural harmony and in multiplicity of designs. Corn is employed 
in the stalk, the ear, the kernel, and even the husk has its 
decorative uses. The various colours of the cereal permit of a 
wide range of shading and colouring, while the artistic possibilities 
developed from year to year in building the palace admit of the 
production of effects that are as startling as pleasurable. The 
interior work is especially fine and elaborate, the kernel of the 
corn being largely employed and producing amazing and unique 
effects. Upon the walls are wrought pictures illustrating farm 
scenes, nursery tales, &c., with a fidelity surprising to those who 
have not before seen at one of the Sioux City corn palaces the 
varied artistic availability of the grain ; and flowers, and frescoes, 
figures .of — and animals, and many artistic and ornamental 
shapes make the palace a structure of unique beauty and imposing 
grandeur, The great corn palace event af 1891 begins October Ist 
and continues until the 17th inclusive.” 
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AMERICAN NOTES. 


(From our own C nt.) 
New York, August 27th, 1891, 


THE slight improvement which has shown 
itself in the iron trade throughout the country 
during the past week has been indeed a welcome 
one to all interested, either directly or indirectly, 
Trade is beginning to pick up in all directions at 
this time. At a meeting of the coal sales agents 
last week an arrangement was made to advance 
the price of coal ldc. per ton, to take effect Sep- 
tember lst. The output for the month of August 
has been restricted considerably, a result of an 
agreement made by the agents some weeks ago to 
keep the output down to 3,000,000 tons, which 
agreement was confirmed by the presidents of the 
companies. In the lumber trade some increased 
activity has already presented itself, and signs are 
of a steady improvement, Going back to the 
iron trade, some little pig iron both in high and 
low es is selling, and at firm prices, bein, 
17°50 dols. to 18°00 dols. for No, 1 Soandry, an 
No. 2 foundry 16°50 dols. to 17 00 dols. Grey 
forge is held at 15°00 dols. for best. Only a few 

addled bars and steel billets have been taken, 

ut inquiries are increasing, and it is thought 
sales will result therefrom. There is a fair 
demand for wrought iron pipe in small sizes, with 
prices a trifle weak and irregular. No calls at all 
as yet for steel rails, but it is expected that any 
-< may bring out some heavy orders in this line. 
Old rails and scrap are little wanted. Bar iron 
is improving in demand, but prices are not held 
very steady. Some orders are looked for from 
car builders each day, but it is not known exactly 
when they will be placed, Mills are busy on 
structural material, also on plates, 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 
British and Colonial Steam Navigation Company, 


tmited, 


This company was registered with a capital 
of £500,000 in £10 shares to carry into effect an 
agreement made August 21st between Bucknall 
Bros. of the one part, and John Gibson, on behalf 
of the company, of the other part, and to carry 
on in all its branches the business of shipowners 
and merchants. The first subscribers are :— 


H. C. Bucknall, 22, Crutched Friars, E.C. 1 
J. 8. Bucknall, 22, Crutched Friars, E.C, 1 
Edward Lloyd, 22, Crutched Friars, E.C. .. .. 1 
A. L. Bucknall, 23, Crutched Friars, B.C... .. 1 
G. B. Huartson, 22, Crutched Friars, E.C. .. 1 
E. C. Bucknall, 22, Crutched Friars, E.C. .. .. 1 
F. Ince, 8t. Benet-chambers, Fenchurch-street .. 1 

The number of directors is not to be less than 
three, nor more than seven, the first being 
H. C. Bucknall, J. L. Bucknall, R. C, Bucknall, 
and E. Lloyd. Qualification 100 shares, Re- 
muneration to be fixed by the company in general 
meeting. Messrs, Bucknall Bros, are appointed 
first managers of the company. Registered by 
Ingledew, Ince, and Colt, St. Benet-chambers, 
Fenchurch-street, E.C. 





Oxford Electric Company, Limited. 

This company was registered with a capital of 
£100,000 in £5 shares to carry on in the city of 
Oxford and the neighbourhood thereof the busi- 
ness of an electric lighting company in all its 
branches, in accordance with an agreement 
exp! to be made between the Electric 
Construction Corporation, Limited, of the one 
part, and this company, of the other part. The 
first subscribers are :— 


J. 1. Courtenay, M.A., Trinity College, Oxford, 
and 1, Essex-court, Temple... .. .. .. « 
— M. Musgrove, Seymour Villa, Anerley, 
G. Offer, 4, Great Winchester-street, E.C. 
J. Ebbsmith, 86, St. James-street,8.W... .. .. 
R. Buckell (Mayor of Oxford), 32, Beaumont- 
Gtpemh, Gaiere.. 1. 2s 40 oe ce 0s os 1 
T. Lucas (Sheriff of Oxford), Northlands, Oxford 1 
T. Green (Alderman of Oxford), 25, Leckford-road 1 
The number of directors is not to be less than 
three, nor more than seven. The first are 
the signatories to the memorandum of association. 
Qualification (other than the first directors, whose 
qualification is not specified), £250. | Remunera- 
tion to be fixed by the company in general meet- 
ing. Registered by Walter Webb and Co., 23, 
Queen Victoria-street, E.C, 


Universal Wood Carving Machine Company, 
imited. 

This company was registered with a capital of 
£80,000 in £1 shares to carry intoeffect an agree- 
ment made June 29th between Harris Lebus, of 
the one part, and Thomas Lund, on behalf of the 
company, of the other part, for the acquisition of 
certain letters patent (and the benefit thereof 
except in the United States of America an 
Canada) relating to improvements in carving 
machines, to use and exercise the said inventions, 
and to carry on the business of wood carving in 
all its branches, The first subscribers are :— 


8) 
“L. Walter, Blockley House, North Finchley... 
W. R. Ratcliff, 219, Old-street .. .. .. «. 
Hi. J. Felton, 6, Aldermanbury-postern.. .. 
A. H. 8, Daniell, 58, Lombard-street, B.C. 
A. Lovekin, 99, Fairfax-road, Hornsey.. .. 
H. Lebus, 70, Tabernacle-street, Finsbury .. 
C. Levy, 93, Finsbury-pavement ds ae a 


The number of directors is not to be less than 
three, nor more than seven. The first shall be 
— by the signatories to the memorandum 
0 


— 


1 
1 
1 
o 1 
oe 1 
1 
1 


Staffs., and to carry on thereat allor any of the 
businesses of bolt and nut manufacturers, iron- 
founders, mechanical, and electrical engineers, 
screw, rivet, and hinge manufacturers, tool- 
makers, millwrights, and manufacturers of and 


dealers in all kinds of hardware. The first sub- 
scribers are :— 

Shares. 
E. Horton, Bescot, Walsall .. .. .. os 1 
A. E. Horton, Bescot, Walsall .. .. .. om 1 
H. E. Horton, Erdington, Birmingham.. 1 
E. Horton, an ae d¢ . a0 2 o0 1 
K , Bescot, Walsall sa. eh awlée 1 
N. N. Horton, Bescot, Walsall .. .. .. .. 1 
J. Davies, 4, Rutter street, Walsall., .. .. «- 1 


Enoch Horton is to be the first and only direc- 
tor. His qualification is to be the holding of not 
less than 20 shares. His remuneration is not 
specified. Registered by Jordan and Sons, 120, 
Chancery-lane, W.C, 





G. Fowles and Sons, Limited. 

This company was registered with a capital of 
£5000 in £5 shares, to acquire the undertaking of 
an engineer, hinist, and ironfounder, now 
carried on at Birmingham, under the style of G. 
Fowles and Son, and to carry on and extend the 


said business, ‘ aia a 
specia articles by E. C. 
ion House-chambers, 





Registered without 
Jobnson and Co., 412, 


WC, 





English Watch Case Manufacturing Company, 


This com was registered with a capital of 
£10,000 in i cere to establish and cme on the 
business of manufacturers of watch cases of every 
kind by machinery or otherwise at Birmingham 
or elsewhere, in accordance with an agreement 
made August 17th, between John Ashwin and 
Philip Hy. Laurence of the one part, and C. H. 
Kingstone, on behalf of the company, of the other 
rt. 


PeThe number of directors is not to be less than 
two nor more than five, the first being F. F. 
Reading and L, E, Neale. Qualification 50 shares. 
Remuneration to be determined by the com- 
pany in general meeting. Registered, by Jordan 
and Sons, 120, Chancery-lane, W.C, 





W. F. Mason, Limited. 

This company was registered with a capital 
of £30,000, in £10 shares, to acquire the a 
taking of an engineer, now carried on by W. F. 
Mason at 504, Stockport-road, Longelgtt, Man- 
chester, in accordance with an ment 
expressed to be made between W. F. Mason of 
the one part and the company of the other part, 
and to carry on the business of general engineers, 
machine and toolmakers, iron and brassfounders, 
&e. The first subscribers are:— 


8) 

W. F. Mason, 11, Birch-lane, Rusholme, Man- 
PSP «es 
oe” Mason, 11, Birch-lane, Rusholme, Manches- 
C. E. Roberts, 17, Hawthorn-grove, Heaton Moor 
H. Wardle, 41, Kirkmanshulme-lane, Longsight 
J. Wardle, 41, Kirkmanshulme lane, Longsight. . 


W. H. Wilson, Newton-avenue, Longsight .. 
W. Gandy, 1, Mount-terrace, Levenshulme.. 


The number of directors is not to be less than 
three nor more than five; the first being the sig- 
natories to the memorandum of association. 
Qualification not specified. Remuneration to be 
determined by the company in general meeting. 
Registered by Chas. Doubble, 14, Serjeants’-inn, 
Temple, E.C, 


Dt et et 








New LINE oF STEAMSHIPS.—It is stated in Glas- 
gow that a new Atlantic steamship company is 
about to be formed. The vesselsareto provide a bi- 
— service to American and Canadian ports, 
and their speed is to be very high; special atten- 
tion is to be paid to the cattle and general freight 
business. Some doubt is expressed in Montreal 
whether there is room for another regular line. 


NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty :—Fleet Engineer—William B, Gulliver, to 
the Vivid, additional, to date August 2lst. Staff 
Engineer—Thomas A. Morris, to the Vivid, to 
date August 22nd. Chief Engineers—William 
W. White, tothe Vivid, to date August 19th; 
Arthur J. London, tothe Vivid, to date August 
20th ; and Stephen H. Blundell, to the Vivid. | to 
date August 2lst. Engineers—Jobn A. Cook, to 
the Vivid, to date August 20th ; and W. H. Hard- 
wick, to the Vivid, to date August 21st. 


THE Hupson RIveR TUNNEL.—Work on the 
Hudson River Tunnel has been stopped for lack 
of funds. There now remains about 1600ft. of 
work to be finished before reaching the shaft on 
the New York end, and this 1600ft. will probably 
be the most difficult section to drive. The top 
line of the tunnel rises to within 5ft. or 6ft. of 
the river bottom, and the silt is assumed not to 
have resistance enough to withstand the air pres- 
sure, It is pro} to dump a bed of clay over 
this portion of the river bottom, of sufficient 
thickness to retain the air pressure, and then 





oe it out — the are completed 
r. Hutton, the chief engineer, does not rd 
the cracks that have appeared in the teen Helen 


as of any great consequence or as materially injur- 
ing the tunnel. The cracked plates are among 
the first that were put in, and are thinner than 
those now used. These plates were also used 
with rough edges and had no middle flanges 
whereas the new plates have their edges plan 

and make a very tight joint. The settling that 
has occurred is attributed to construction. The 
shield cuts a slightly larger hole than the outside 


at + 


d of the lining, so that when the latter is 





association. Qualification, £200. R a 
tion, chairman, £300; ordinary directors, £200 
rannum each, Registered by J. D. Weldon, 
Ts, St. Helen’s place, E.C, 


Horton and Son, Limited, 


This company was registered with a capital of 
£100,000 in £10 shares to carry into effect an 
reement expressed to be made between Enoch 
Theten of one part, and the company of the other 
part, for the acquisition of the business earried on 
under the style of ‘‘ Horton and Son,” at Darlaston, 


first put into position it does not entirely fill the 
hole. This settling action extends back some 30ft. 
from the shield, but when it has once taken place 
and the tunnel is down to a bearing, nothing more 
of the kind takes place. It was the intention to 


inject grouting round the tunnel, as was done in 
the case of the London Subway and the St. Clair 
Tunnel, but this was found to be impossible, 
owing to the density and pressure of the silt. It 
is estimated that when work is once more 
resumed it will take about sixteen months to 





finish the tunnel,—Railroad Gazette, 


THE PATENT JOURNAL. 
Condensed from ‘* The a Oficial Journal of 
atents, 


Application for Letters Patent. 
When patents have been “communicated” the 


name and address of the comm y are 
printed in italics. 


22nd August, 1891. 
14,196. Wasninc Macuing, C. R. Wood and N. P. 


Deaver, London. 

14,197. Can Covp.ine, W. H. Sladen, D. M. Reynolds, 
and J. 8. Edwards, London. 

14,198. Cuurn, O. Line! er, London. 

14,199. VeLocipepe, T. D. nor, London. 

14,200. Lock, W. H. Munns.—(W. J. Flanayin, United 


*.* 
7 


States.) 

14,201. Buckie for Harness, W. H. Munns.—(M. Huf- 
man, United States ) 

14,202. SipHon Cistern, H. W. Carter, London. 

14,203. VeLocipepe Sappies, W. R. Birt, jun., Bir- 
mingham 

14,204, Harn Curtine Pins, A. and L. Myers, Bir- 
mingham, 


ng’ 

14,205. Mera.tic Viats, H. Lane and A. Chamberlain, 
Birmingham. 

14,206. HorsesHozs, J. Lane and F. C, Col’s London. 

14,207. Accorpions, C. Huelser.—(P. Stark, Germany.) 

14,208, Governors for Enoines, J. W. Hall, White- 


ven. 

14,209, Non-ReTurN Vatves, J. Y. Johnson.—(L. Genty, 
org 

14,210. Means for Preventinc Dravucut, M. H. 
Tomkins, London. 

14,211. SappLes for Cycies, &c., W. Brampton, Bir- 
mizgham. 

14,212. Merat Nots, G. Griffiths, Birmingham. 

14,213. SaLicyiic Acip, H. Y. Castner and H. Baker, 
London. 

14,214. Rais, &c., T. Bicheroux, London. 

14,215. Compounp Steam Encines, F. 
London. 

14,216. Scissors, L. Giacomini, London. 

14,217. Printinc TeLecraPH Apparatus, 8, Gospare 
and L. Giacomini, London. 

14,218. Botr_e Stoprer, T. M. Houghton, London. 

14,219. SappLes or Seats of Bicycugs, J. Clay, jun, 


W. Stokes, 


on. 
14,220. New Puzzve or Game of Sx1LL, W. M. Vardon, 


ndon, 
14,221. AppLyinc Sopa to the Inrernat Parts of 
ILERS, J. Tobin, London. 
14,222. LuBRicaTinG AppLiances for the BeaRrines of 
HAFTS, P. Barrett and T. Brook, London. 
14,223. Preparina Perrone Extracts, G. A. Clowes, 


ndon. 

14,224. PREPARING PHENYLESTERSALICYLIC ACID or 
Sao. from Sauicy.ic Acip, P. Ernert.—(P. Ernert, 
Germany.) 

14,225. Sats, F. Kent, London. 

14,226. Tire for VeLocirepes, &c., G. E. Absell, 


mdon. 

14,227. STRETCHER for AMBULANCE Purposes, A Fenn, 
ums 

14,228, Securine Stoppers in Borrues, C. F. Waters, 


on. 

14,229. PorTaBLe Batu, H. Weld-Blundell, London. 

14,230. Tents and APPURTENANCES, H. Weld-Blundell, 
London. 

14,231. PHoTtocrapHic Apparatus, H. Weld-Blundell, 


mdon. 
14,232. Movurupiece for InstrumENTs, F. Sudre, 


mdon. 

14,233, Sips, C. E. Austin, London. 

14,234. Rattways, M. Cattori, London. 

14,235. Heatinc GREENHOUSES with Water, L. Linden, 
London. 

14,236. GENERATING Evecrricity, H. R. Low and 
G. E. B. Pritchett, Twickenham. 


24th August, 1891. 
“em. Ve.vets and VELvETEENS, J. Bamford, Old- 


am. 

14,238. InsuLaTiING ELectric Licut Conpuctors, J. 
Farquharson, London. 

14,239. MiLk Pans, F. H. Norcott, Cork. 

14,240, MecHanicaL HaymakeR, T. Hill, Hull. 

14,241. Lusricatine Gas or WATER VaLves, A. John- 
son and the Co-operative Inventive Association, 
Gateshead. 

14,242. Carriaces for the TREATMENT of PARAPLEGIA, 
J. G. Nevitt, Bradford. 

14,243. Furst Economiser, &c., W. Crook and E. 

ntwistle, -kburn. 

14,244. Vices, J. W. Midgley, Keighley. 

14,245. Water and Steam Taps, J. Easby, Sheffield. 

14,246. Kyire-cLeaninc Macuines, F. J. Lawrence, 
Beckenham. 

14,247. Topacco Currer, W. Leak, Ashton-under- 


yne. 

14,248. Firrinc for Beer, &c., Casks, T. F. Weake, 
Birming lo 

14,249. Too. for Turninc MeraL, D. Smith, jun., 
Wolverhampton. 

14,250. FLEXIBLE TiRED WHEELS, E. H. Seddon, Man- 
chester. 

14,251. OpTarninG NickeEL, A. French and W. Stewart, 


Glasgow. 
— Marcu Box, &c., 8. Bott and F. Wallis, Bir- 


ming! " 

— Toots for Makinc Hinges, A. Veazon, Bir- 
ming! 

14,254. UmBre.ias, J. H. King, Birmingham. 

14,255. Buckie for Garters and Spats, J. Brown, 
Manchester. 

—, Hames, Parkes and Gnosill, Ld., and J. Parkes, 

mdon. 

14,257. Domestic Water Fitter, W. Holder, London. 

14,258. Moups, H. Giinther, Sheffield. 

14,259. MERCURIAL COMPENSATION PeEnpuLUM, 8. 
Riefler, Sheffield. 

14,260. PRintiINc upon PLane Surraces, G. T. Hough, 


pton. 
14,261. Guns, E. de Beaumont, London. 
— Brooms for Sweerinc Surraces, J. W. Addy, 


mdon. 
14,263. Cunaney, D. W. Owen, London. 
14,264. Fire Currinc Macuines, G. Engelmann, 
Barmen, Germany. 


14,265. Lavine In Steps SHeets of Paper, C. Blanke, 
Barmen, Germany. 

14,266. ADMINISTERING ELEcTRIcITY to Horses, M. and 
A. E. Humm, London. 

14,267. INcREASING Fire Dravcuts, 8. Handscombe 
and W. Smith, London. 

14,268. DeTacHED Suipixc PommeL, W. Fulford, 


mdon. 
14,269. Motors, C. Huelser.—(/. M. Grob and Co., 
Germany.) 


14,270. Curran Hooxs, Hoxpers, &c., W. H. Palmer, 
Londo’ 


mn. 

14,271. Borer for Hor Water Crrcutation, J. Poat 
and C. J. Watts, London. 

14,272, WaTERPROOFING, J. C. Chapman.—{7e United 
Indurated Fibre Co., United States.) 


14,278. TRansmittine Signats, G. W. Hart, Newark- 
on-Trent. 


14,274. Trap, G. F. Bowry, London. 
14,275. Motor, J. Atkinson, London. 
14,276. Propucine SparKiLine Wines, &c., A. Bruns, 


ndon. 
14,277. Terret, C. Townson, London, 
14,278. PHoToGRaPHic CAMERA SuHutTERs, L. M. Kords, 


mdon. 
14,279. Hooks, G. E. Dufour, London. 
4,280. Comrounp Steam Encines, C. Kiesselbach, 


ndon. 
14,281. CaitpREen’s Main or Go-carts, ©. Girardau, 








14,288. Hat and Bonnet Pins, F. C. Smith, London. 
14,284, Securnine the Tips of UmBRELLaS, A. and F. 
Cuzner, don. 

14,285. Comn-rreeD Apparatus, J. H. Boeken and 
W. A. Smi 4 

14 286. Gummino, &., Paper to Exvz.ores, A. 8. 
King and F. W. Hayward, London. 

14,287. Propuction of Fixep Recorps of the Human 
Voice, L. London. 

14,288. MepicinaL CapsuLes, G. Oppenheimer.—({ W. 
Oppenheimer, France) 

14,289. Onwamentine the Backs of Brusues, F. W. 


rown, London. 
14,290. Treatment of Ores, H. L. Herrenschmidt, 
ndon. 
14,291. TreEaTmMENT of Skins, H. Courtonne, London 
14,292. Lusricators, J. Wright, Liverpool. 
14,293. Kweapine or Mixisc Doves, G. C, Dymond.— 
(La Société Dagrey and Arnault, France. 
14,204. New SuLPHO Acips, J. Y. Johnson.—{The 
Badische Anilin and Soda Fabrik, Germany.) 
14 295. Protectinc Exvecrric InsTaiations, G. W. 
Spittle, London. 
14,296. Automatic Rocker, G. F. Pittar and E. 


be nn Lee. 
ay ooxs for Hanoinec Picrurges, J. T. White, 


on. 
14,298. Fiurp Motor for Saeer Suears, W. Cole, 
mdon. 


26th August, 1891. 
14,299. Fasteners for Bexrtinc, J. Hargreaves, 
Rawtenstall. 


14,300. Lusricators, E. Brearley, Leeds. 

14,301. Drituinc Spoke Hoes in Cycle WHEELS, 

A. E. Herbert, Coventry. 

14,302. Sasa Fasteners, 8. T. Smith, London. 

14,803. Cuecxine the Recgirt of Money, C. Franklin, 

London. 

14,304. Mues for Srinninc, C. Kershaw, L. Rush- 
worth, and A. Taylor, Manchester. 

14,305. cher for Rattway Trave.uinc, J. Padden, 


14,206 ASCERTAINING DisTances at Sea, H. P. Dowling, 
14,307. DELIVERING, &c., Postrace Stamps, T. Venables, 


14,308. INTERCHANGEABLE WATERPROOFY GARMENT, J. 
Zacharias, Oxford. 

14,309. OPERATING SHUTTLE Dror Boxes, W. A. and D. 
Crabtree, Bradford. 

14,310. Gass, &c., Disnes, L. H. Waterman, Bristol. 

14,311, ADVERTISING on BrEaD, &c., E. Officer and F. 
Stones, Blackburn. 

14,312. Pencit Point Protectors, J. H. G. Clarke and 
L. Cox, Birmingham. 

14,313. Stee. Bats, C. Fairbairn and The Steel Ball 
Manufacturing Company, Manchester. 

14,314. Pocket Books, F, Lieker, London. 

14,315. HoLpine or SusTarninG FirE-LiGHTERS during 
Comsustion, G. Myers, Sheffield. 

14,816. Non-conpuctors for the Hanp.es of Teapots, 
&c., J. Ridge, Sheffield. 

14,317. Game called Cuno, J. E. Miller, Sunderland. 

14,318. Repucinc Hien Fium Pressure to any 
requ Lower Pressure, J. Thornton, Bristol. 

14,319. Currine Roots, F. Stephan, Liverpool. 

14,320. Nettinc NEEDLES and Crocuet NEEDLEs, Z. 
Shrimpton, Redditch. 

14,821. Ling Carryinc Cannon for the Lire-savinc 
Apparatus, J. Griffiths, Swansea. 

14,322. PortaBLe Exectric Licut Houpers, W. W. 
Savage.—(W. W. Savage, Canada. 

14,328. Tires for Cycues, H. h, Manchester. 

14,824. TyPE-wRITERS, J. N. Maskelyne, jun., London. 

14,325. Kip Gioves, &c., H. Hambridge, Yeovi 

14,326. StrockinetTe Knittinc Macurnes, F. Townend 
and J. W. Dyson, Keighley. 

14,327. Soar, E. Simpson, C. H. Simpson, and H. 
McPhail, London. 

14,328. Woven Wire Matrresses, F. Rowcliffe, Man- 


chester. 
14,329. Form of Srytocrapuic Pen, C. P. Fitzsimon, 
Dublin. 


14,330. Opsrarninc Rotary Motion, R. L. Craven, 
King's Lynn. 

14,331. PerRamBuLators, K. A. Claremont, Manchester. 

14,332. AppLyINc CoMPRESSED Arr, H. Michaux and 
G. Zahikian, London. 

14,333. Fotpinc Kennet, &., H. A. Newmann, 
London. 

14,334. Reversiste Cone Basix, W. T. Allen, 
Warwick. 

14,335. TricycLe Sprines, W. 8S. Dackus, Smethwick. 

14,836. PHorocraruic Apparatus, C. W. Clarke, 
Devizes. 

14,337. FrRE-GRATES or FrrEepPLaces, H. 8S. Moorwood, 
Sheffield. 

14,338. TenTeRING, &c., Fasrics, J. Sharp, sen., M. 8S. 
Sharp, J. Sharp, jun., J. Casson, and A. Stancliffe, 
London. 

14,339. Wearinc Surraces for Doormats, &c., H. D. 
Whiteley, London. 

14,340. Tires, G. Smith and F. Nockold, London. 

14,341. Hotpine and Re.easinc Nis, W. B. Hartridge, 


mdon. 
14,842. ALKALINE SvuLpuH-rerrites, &c., H. Wallis, 
mdon. 
14,343. StRIncED Musicat InstRumENTs, J. Barnes, 
London. 
14,344, HoLiow Exastic Air Tires, H. Heaton, jun., 
mn! 


on. 
14,345. TELEPHONES, C. Vogt, London. 

14,346. Fasteninc for Coats, G. Bailey, London. 
14,347. Formine the Borroms of Boots, 8. H. Howland 
and A. P. Hanan, London. F 

14,348. Lappers, E. L. Ripp, London. 

14,349. Drawine Instruments, C. A. Terry, London. 

14,350. StRincine Pianos, L. A. Kindler, London. 

14,351. Savery Device for Use in MitKinG Cows, C.C. 
Palmer, London. 

14,352. Skates, J. D. Freese, London. 

14,353. WHeEExs, J. C. Munro, London. 

14,354. Fotpinc Stoots or Sgats, H. T. Lannigan, 
Walthamstow. 

14,855. SMOKE-consuMING Furnaces, M. Pollock, 


‘ow. 
= Trawt Beams used in Net Fisnine, W. Gunn, 
Ww, 


14,357. DRawino Maps and Pans, C. A. Jensen.—(4. 
ing, Norway.) 
14,358. EMBROIDERING Macuines, E. and R. Cornely, 


ndon, 
14,850, Steam Enaines, O. Heinrich, London. 
14,360. Brooches and Sarety Pixs, 0. Wentzel, 


London. 

14,361. Sewinc Macuines, C. R. Bonne.—(H. Hartig, 
Germany. 

14,362. Hanp Rest for Writtnc Desks, C. R. Bonne. 
—(F. Paus, Germany.) 

14,363. Fincer Guarp, H. Cleaver, London. 


14,364. Bepstzaps, H. H. Leigh.—(—. Maurve, 

France.) 

14,365. Puriryicc Waste O1t, O. K. Thomassen, 
ndon. 


14,366. Borters, &c., D. Purves, London. 

14,367. Heapine Botts, O. Imray.—(C. & and J. A: 
Seaton, Unite States.) 

14,368. ProvectiLes, A. Fyfe, Dundee. 

14,369. Trigger Mecuanisms for FiRE-ARMS3, F. Mann- 
licher, London. 

14,370. Cuucks, H. E. Newton.—(W. Schicanhausser, 
United States.) 

14,371. Utiiisine Natura Propvcts, F. C. Valentine. 
HV. I. Gadesden, United States ) 

14,372, Maxine Patterns, H. H. Lake.—(W. G. Venner; 
Onited States.) 

14,3738. BrRarpine Macuines, H. H. Lake.—(H. A. Clark 
and T, A. Johnson, United States.) av 


14,374. AuToMATIC FIRE - ALARMS, Brown, 
on. 
14,875. Door Curecks and Ciosers, H. H. Lake. 





ndon. 
14,282. Watcu Key, A. Clarke, London. 








(Blount Manufacturing Company, United States.) 
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PER Seehveeane Macuines, 8. and F. G. Davis, 

ndon. 

14,377. Ovens, J. Mousseau, sen , London. 

14,378 Maxine Bricks, &c., J. G. Birch, E. Hesketh, 
A. Marcet, and J. Armer, London. 

14,379. Err.cvency of Arc Licut Carsons, N. M. Gar- 
land, London. 

14 380. Aprtication of Iyp1a-RUBBER, A. J. Hemmings, 
London. 


ndon. 

14,382. Lockinc Nots, J. Harries, London. 

14,383. Taccrnc Laces, W. J. Wright and M. Merech- 
enski, London. 

14 384. Tires for Bicycte Wueets, &c., W. P. Grafton, 
London. 

14,385. CoLourtnc Tourqvoises, &c , A J. Boult.—(A. 
Kihne, Germany 

14,386. ELecrric Motors, G. C. Dymond.—(L. Gutmann, 
United States.) 

14,387. Trusses, T. 

ndon. 

14,388. ELectric Motors, G.C. Dymond.—(L. Gutmann, 
Germany.) 

14,389. Metrauuic Packines, H. F. Wheeler, London. 

14,390. Dyxamo-eLecrric Macuinss, 8. Z. de Ferranti, 
London. 

14,391. Couptincs for ELecrric Conpuctors, A. Shed- 
lock, London. 

14,392. Feepire Borties, R J. Shannon, London. 

14,393. Frre-Bars, J. Russell, London. 

14,394. TreatMent of Sewer Gas, J. Russell, London. 

14,395. Water Heater, T. Henderson, London. 


R. Park and R. A. Pickens, 


26th August, 1891. 


14,396. Casx Tit. T. M. Down, Bristol. 

14,397. ELtecrric Wire InsuLcatine Compositioy, J. 8. 
and F. 8. Palmer, London. 

14,398. AvuTomatic and Hanp Barret Fitters, A. 
Wood, Manchester. 

14,399. Hat Venticators, F. J. Parkes, Birmingham. 

14,400. Tournament, J. W. Vanse, Bridlington Quay. 

14,401. Bicyc.e Brakes, &c., W. and A. Brewer, 
Huddersfield. 

14,402. CompREsSING 
Halifax. 

14,403. Drawinc and Rerarnivc Rowusrs, R. Ardill, 

alifax. 

14,404. Toy, H. Bennett, Durham. 

14,405. Lerrer Fives, E. Crowe and L. W. Stone, 
Banbury. 

14,406. Sprinc Bort, R. Waugh, Newport. 

14,407. Russer Tire for Cycies, A. Wilson, Man- 
chester. 

14.4.8. Coupiinc Hose, R. Curry and the Co-operative 
Inventive Association, Limited, Newcastle-on-Tyne. 

14,409. Micrornosic Transmitrer, G. Binswanger 
and H. J. Coates, London. 

14,410. Bicycte Mcp Guarps, W. and A. Brewer, 
Huddersfield. 

14,411. ADVERTISING, W. Pilling, London. 

14,412. AuTroMaTicaLLty Crosinc Hinoe, J. Liddle.— 
(D. H. K. MeGrv ness, New South Wales.) 

14,413. Drymsc Macuine Cyiinper, T. Lord, Man- 
chester. 

14,414. Gor CLerks and Irons, R. Simpson, Dundee. 

14,415. Rotter Mitts, D. A. Murdock, Belfast. 

14,416. StaRcHinc Macutyes, H. Powell, Bristol. 


Meraturc Bosses, J. Barbour, 


14,417. Pocker Compressep CIGAREITE-MAKING Ma- 
cute, J. F. Parsons, Bristol. 

14,418. Dravent Preventers, J. J. Whittaker, 
Accrington. 


14,419. Losricatinc Pottey Axves, R. Parkinson, 
Newcastle-on-Tyne. 

14,420. EncaGement CaLenpar, W. G. Peet, Derby. 

14,421. Pures, F. V. Dellaudin, Coventry. 

14,422. Brcycte Sappie Sparine, R. Pritt, Ashton-on- 
Ribble. 

14,423. MovaBce Seat, A. Ramminger and K. Stetter, 
Glasgow. 

14,424. Cuecks of Sucar Muiis, C. McNeil, jun., 
Glasgow. 

14,425. Pweumatic Tires for Waerus, H. C. Birley, 
Manchester. 

14,426. Brarpinc Macuive Spinpie, G. Ashworth, 
Manchester. 

14.427. Parcet Carrier, W. H. Bagley, E. Taylor, and 
H. P. Lavender, London. 

14,428. Sweepine, &., Dirt or Rervuse, R. Smith, 
Liverpool. 

» Makino Matcues, G. C. Dymond.—{E. Lagneau, 
elgium.) 

14,430. Oxy-seBacic GLYCERINE-ETHERS, A. Schmitz 
and E. Toenges, London. 

14,431. Boimtrrs, C. L. Jackson and 8. Ridings, 
London. 

14,432. Tennts Court Markers, W. Illingworth and 
J. Smith, Londcn. 

14,433. Learcess Concert Music, G. H. Chamberlain, 
London. 

14,434. Looms, E. Edwards.—(0. Menzel and A. Adler, 
Germany.) 

14,435. Pap.ocks, T. Bailey, J. Lowe, and T. Fletcher, 
Birmingham. 

14,436. Teacuinc the VaLve of Coins, J. Brandt, 
London. 

14,437. ATTacuMenT for Skates, C. Townson, London. 

14,438. Lockise Sroprers in Bort ies, T. E. Halford, 
London. 

14,439. Propucine Letters on Grass, 8 J. J. Kelly, 
London. 

14,440. Caarcinc Gas Rerorrs, W. Arrol and W. 
Foulis, Glasgow. 

ae, Seven 8 for Startine Tramcars, 8. L. Norris, 
zondon. 

14,442. Case or Hotper for Fisnine Rops, H. Clarke, 
London. 

14,443 Warstcoats, A. H. Molesworth, London. 

14.444. SuppLyinc Motive-power to ELectricStrations, 
G. Forbes, London. 

14,445. Recrprocatinc Grates, W. W. Horn.—{H. 8. 
Williams, United States.) 

14.446. Birp and Vermin Scares, J. E. Surridge and 
E. J. C. Bird, London. 

14,447. Screw Stocks or Dies, H. G. Held, London 

14,448. DeLiverinc Mart Bacs from or to Trarns, E. 
Davies, London. 

14,449. Damascenrp Meta Bars, H. Pieper, London. 

14,450. Packxinc Togacco, T. J. Merritt and J. B. 
Hatcher, London 

14,451. Hoarpines, &c., for ADverTisinG, A. J. Lely, 
London. 

14,452. Wicker Baskets, J. A. W. Ball, London. 

14,453. Fountain Pens, C. W. Robinson, London. 

14,454. Cooxinc Foon, N. Pingetti, London. 

14,455. SicnaLtctinc on Raitways, D. Grant, London. 

14,456. Rest for Brcycies, J. E. Harper, London. 
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Exnavustine Gas, G. Waller, London. 

14,458. Carpet Pixs, R. Rapson. Margate. 

14,459. Combination Watca Key, CaLenpar, and 
Penpant, H. Cliff and E. Taylor, Rochdale. 

14,460. SupporTinc Cycie Sappves, A. W. Finn, Bir- 
mingham. 

14,461. Drawinc, Rovinc, &., Woot, J. Holmes, J. 
W. Smith, and J. Smith, Halifax. 

14,462. AuTomatTicaLLy Speciryinc TEMPERATURE, 
E. Smith, Halifax. 

14,463. Gearinc Parts of Watcues, T. Masters, 
Liverpool. 

14.464. Connectinc Rars Water Pipszs, H. Emery, 
Longport. 

14,465. Gas Vatves or Cocks, C. Turner and T. Kirk, 
Birmingham. 

14,466. Revo.vine Curmyey, &c., H. F. Ellery, South- 
ampton. 

14,467. Smoke Prevenrer, A. J. Barnes, E. and J. G. 
Harrison, London. 

14,468. Pneumatic Tires of Cycies, W. Golding, 
Manchester. 

14,469. Staxp for Teapots, &c., E. B, Smith, Man- 
chester. 


14,457. 





14,470. Convertine Reciprocat into Rotary Motion, 


R. 8. Wood, Manchester. 

14,47. Brick Curtine Taste, E. P. Lee, Bristol. 

14,472. ATracHMENT for UmMBRELLas, J. W. Combat, 
Glasgow. 

14,473. Loom Dosstgs, E. Ashworth and A. H. Oldham, 
Rochdale. 


14,474. Se_vepos Apparatus, E. Ashworth and A. H. 
idham, Rochdale. 
14,475. Smoxtne Pirgs, J. A Standring, Rochdale. 
14,476. InsrruMENT for ARcHiTects, &c , J. Trimming, 
London. 
14,477. Leve.itne Staves, H. Haes, London. 
14,478. Fotpinc Bepsteaps, I. Chorlton and G. L. 
Scott, Manchester. 
14,479. Fotpinc Bepstreaps, &c., I. Chorlton and G. 
Reynolds, Manchester. 
14,480. Sreaminc Fasrics, C. A. Weidinger, Man- 
chester. 
14,481. Sautties for Looms, H. Cruse, Manchester. 
14,482. Furnaces for Mettinc Grass, D. Rylands, 
rnsley. 
14,483. Steam Borter Furnaces, L. and H. Walker, 
Birmingham. 
14,484. ee Pap orSupport for Hernia, J.8. Burgess, 


ord. 
14,485 Ciasp for Moygy Bacs, &, H. Lehmann, 
Berlin. 


rlin. 

14,486. Crank Drawer, H. Lucas and E. A. Loosley, 
Birmingham. 

14,487. Corks for Borries, C. Gaul and T. Wolsten- 
holme, Bradford. 

14,488. OsciLLaTiInG Motor, J Joyce, London. 

14,489. Drawinc orr RoLuters of ComBinG MACHINEs, 
T. H. Shaw, Bradford. 

14,490 Conversion of a Coucn into a Bepsteap, E. 
Jarvis, Cardiff. 

14,491. Knitrina, J. A. Wilson, Nottingham. 

14,492. PeramBucators or CoILDREN’s CARRIAGES, W. 
M. Gabriel, Keighley. 

14,493. Manuracture of Suirts, A. E. L. Slazenger, 


mdon. 
14,494. Boot and SHor Fasteninc Device, J. J. Ker, 
London. 
14,495. Viotts Cutn-rests, &c , C. G. D. Watkins and 
W. A. Fridley, London 
14,496. Macutnes for BLowrinc Grass, C. L. Startup, 
London. 
14,497. Wacon, G. 8. Kyle and J. M. McDowell, 
London. 
14,498. Fives of Cooxisc Rances, &c., W. Winter, 
Sheffield. 
14,499. INTERNAL Gauces and CaLirers, J. R. Walker, 
eftield. 
14,500. Fitresc Cacenpars to Pencii-cases, &c , P. H. 
Palmer, London. 
14,501. Mecuanicat Caristmas Carp, J. F. Meissner, 


mdon. 
14,502. Open FLiower Stanp Carp, J. F. Meissner, 
ondon. 
14,503. Stanprinc Carp, J. F. Meissner, London. 
14,50 AvuTromatic Apearatus, H. Y. Dickinson and 
A. G. Macculluch, London. 
14,505. CompresseD AIR Enorves, &c., W. T. Lord, 


mdon. 

14,506. SypHon WarTer-cLosets, C. A. Jensen. — 
(McCambridge and Co., United States.) 

14,507. Locks, W. H. Taylor, London. 

14,508. Arc Lamp, J. 8. Warburton, Essex. 

14,509. Evectricat Transmission of Power, B. J. B. 
Mills.—(H. W. Leonard, United States.) 

14,510. Store Stake Serrer, W. Cox, London. 

14,511. Covers for Meat, C. E. Hayward, London. 

14,512. Topacco Smoxine Pires, J Evans, London. 

14,513. Buttons, 8. Carter, London. 

14,514. Recorpinc the Dravcat of Suips, 8. Geen, 
Cardiff. 

14,515. Securine Exastic, &c., Tires, H. H. Fulton, 
London. 

14,516. Movu.pinc Putteys, G. Richards, London. 

14,517. Micropsones, Siemens Brothers and Co., 
Limited.—(Siemens and Halske, Germany.) 

14,518. Primary Battery, H. Weymersch, London. 

14,519. Icxrtine Apparatus for Gas and O11 Motor 
Enornes, C. D. Abel.—(The Gas Motoren Fabrik, 
Deutz, Germany.) 

14,520. ELecrro.igrs, J. Collins, London. 

14,521. Preservation of Meat, J. 
London. 

14,522. VeLocipepes, H. Hart, London. 


Falcimagne, 





. Weavinc Parntrnes and Desicns, H. Ronsse, 
London. 
14,525. Evecrric Sarety Lamps, C. N. Gausentés, 


ndon. 
14,526. Compressep Arr, &c., J. C. Peache, London. 
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14,527. Huss, &c., V. G. Lironi, and J. Bowman, Ley- 
tonstone. 

14,528. CoamBer Urensits, &c, 8. V. Fontana, 

ndaon. 

14,529. Brewers’ Finixcs Macuine, B. Brooks, Man- 
chester. 

14,530. CiGaRETTE Tuse Hoiper, C. D. Morley, East 
Yorkshire 

14,531. ApveRTISING, C. J. Wilson, London. 

14,532. Game, G. 8. Belfield, Edinburgh. 

14,533. Raisinc Warer, 8. James, London. 

14,534 Sprinc Guns, J. G. Cumming, Edinburgh. 

14,535. Pistons for MotivE-PowER Enotnes, R. Hors- 
field, Manchester. 

14,536. PorograpHic Cameras, &c., B. J. Edwards, 
London. 

14,537. Bicycies, &c , G. Sermon, Birmingham. 

14,538. Scurcners for Oreninc Corton, &c., W. 
Noton, Oldham. 

14,539. VenTILators and CarmmyNey Cow s, G. H. Phil- 
lott, Cheltenham. 

14,540. Ro.vers for TextrLe Macutvery, A. L. Dobb, 
B. Fallows, and C. Needham, Bardsley, near Ashton- 
under-Lyne. 

14,541. Fomigator for Destroyine 
Hughes, Manchester. 

14,542. Wincu ‘rca for Fisninc-rop:, W. M. 


Insecrs, E. G. 


James, Redditch. 

14,543. Sprine, T. Reading, Birkenhead. 

14,544. MatL-cart, PeramBucot, and Crab.e, E. Bush, 
Nottingham. 

14,545. Recuiatine the OverFiow of Liquin, C. Fenn, 
Newton Abbott. 

14,546. Means for Consumine Smoke, R. Cunliffe, 
Manchester. 

14,547. Motor, 8. Wolfson, London. 

14,548. Uritisinc SHaue, C. C. Black and 8. Alford, 
Buckhurst Hill 

14,549. Rotter Bump Furniture, J. Hudson, 
London. 

14,550. InrLaTEDCycLe Tires, G. Wackerbarth, London. 

14,551. Fermentation Spitz, &c., J. F. Barlow, 


mdon. 

14,552. Hinoes, A. J. Boult.(W. G. Deale, United 
States.) 

14,553. Ruwz, R. Oerlein, Liverpool. 

14,554. MutticoLoun Printinc Macuines, R. F. 
Sproule, Liverpool. 

14,555. CartRIDGE Casgs, J. C. Butterfield and T. C. 
Batchelor, Londoa. 

14,556. PHotograpHic Sutter, L. Berteau and H. 
Roussel, London. 

14,557. Turn Buttons, A. Gobron, London. 

14,558. Traction Enotes, J. Robinson, London. 

14,559. Aprons for Drivers of Venicies, W. Bean, 
London. 

14,560. Sprincs and Caecxs for Doors, R. Adams, 

mdon, 

14,561. Percussive Rock Dri, J. F. C. Snell, 
Bromley. 

14,562. Cane CrusHinc MILs, G. Fletcher, London. 

14,563. VaLves, F. W. Scott, Lon 

14,564. Pipe Coupiines, T. W. Welsh, London. 

14,565. ECTILES for Firearms, G. V. 
London. 


Fosbery, 





14,566. Umpretuias, A. Sautter, London. 
14,567. Puncuine Hoxes in Corsets, E. Rosenwald, 
London. 
14,568. Secr-sustarnino Apparatus, J. E,. Lucas, 
ndon. 
14.569. Governinc Device, M. A. Ende and B, M. 
Fletcher, London. 
9 gee Lapies’ Dresses, W. Quine, jun., 
ndon. 
14 57. Daivino Gear for Cycues, T. Cole, London. 
14,572. Mecaanicat Toy, T. Tyson, London. 
14,573. PortTaBLe Puncatne Macaing, A. C. A. Holz- 
apfel, London. 
14,574. Tin Can Opener, A. Fenton and J. Barnes, 


London. 
14 575. Rerinine Suear, A. Schneller and W. J. Wisse, 


ndon. 

14,576. Guazine Bars for Sxy.icnts, &c., J. Jeffreys, 
London. ' 

14,577. “* Savinas Banks,” J. Jackson, London. 

14,578. Fasteners for Winpow Sasues, J. Boyd, 
London. 

14,579. AncHors, F. U. Baxter and Baxters Limited, 
London. 

14,550. Trousers Prorector for Cycuists, J. A. 
Droney, London. 

14,581. Means for 
Langley, London, 

14,582. Tire for Cycies, W. and C. King, London. 

14.583. Fire-extincuisaine Bucket, T. V. Riordan, 


Fasteninc Broocues, G. W. 


vided with independent means of propulsion and 
guid , Substantially as described. (8) A vessel 
ase, for surface and submarine navigation, 
having a hull consisting of a substantially cylindrical 
=| section having conical or conoidal ends, and 
two end sections having recesses inclosed by the bulk- 
heads and having a form adapted to receive the ends 
of the central section to which the end sections are 
separably united, the central section and the rear 
section Ceing each provided with a rudder and pro- 
r dent means, substantial] 





cent 





peller actuated by I ly 
us described. (4) A vessel adapted for surface or sub- 
marine navigation, and having a substantially 


cylindrical hull pointed at both ends and composed of 
a central section having pointed ends and a front and 
rear section separably connected thereto, each having 
a pointed end and a recess adapted to receive one <f 
the pointed ends of the central section, the latter 
being provided with a rudder and a propeller lying in 
a chamber or recess, forming part of the recess re- 
ceiving the stern of the central section, a rudder 
and propeller for the rear end section, and + many me na 
ent means for operating the same, each section being 
also provided with tanks for air and water and with 
independent hani for — and emptying 
said tanks, substantially as described. 
453,446, Hyprocarson Enarne, 0. Lindner, Brussels, 
Belgium,— Filed July 31st, 1890, 
Claim.—41) In a four-cycle hydrocarbon engine, the 








London, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Opicial Gazette. 


453,147. Boiter Tuse Exranper, 0. Johnson, Kings- 
ton, Pa.— Filed February 6th, 1891. 

Claim.—The boiler tube comprising the body portion 
having the central perforation, the recess or chamber, 
and the series of radial sockets, the series of ss 
rollers provided at their larger end with a ball adap’ 
to bear in said sockets, and having each an annular 





groove adapted to receive a circular coiled or helical 
spring surrounding said series and lying in said recess 
or chamber, and the tapering mandril adapted to be 
inserted in said central perforation of the ody and 
have frictional contact with the rollers, substantially 
as specified. 

453,559. MrTHop or AND APPARATUS FoR CoaTING 
Mertats, G. Leyshon and W. T. Leyshon, Tipton, 
England.—Filed July 17th, 1890. 

Claim. —(1) The ae of coating plates with metal 
consisting in dipping the plates one after another into 
a bath of grease, then forcing them collectively 
directly through said bath into a body of molten metal 
and allowing them to remain in the same until they 
are sufficiently coated, and then removing them from 
the metal and passing them one by one into a second 
bath containing metal and grease and through the 
same to finishing rolls, between which they are 
separately squeezed and finished, substantially as de- 
scribed. (2) In an apparatus for coating plates with 


metal, the combination, with the vessel A and the 
B, arranged 


hopper or box in said vessel, of the 




















sliding partitions C C, provided with the flanges cc the 
screw threaded heads C? C2, attached to said partitions, 
and the reversely threaded screw D, iy through 
said heads, substantially as described. (3) In an 
apparatus for coating plates with metal, the combina- 
tion, with the vessel A, adapted to contain molten 
metal, and a hopper or box B, arranged in said vessel, 
adapted to contain grease and provided with movable 
supports for the plates, of means for removing said 
supports from beneath the plates, a the latter 
are allowed to pass into the molten metal in vessel A, 
substantially as described. 


453,560. Vesser ror SusMARINE oR Surrace Navi- 
Gation, V. D. de Souza, Pernambuco, Brazil.—Filed 
January 29th, 1891. 

Claim.—(1) A vessel adapted to surface or submarine 
navigation, having a hull formed in two or more 
separable sections provided with independent means 


[453,560] 
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tion of a cooled working cylinder with a 
separate combustion chamt icating with 
the working cylinder and adapted to be heated from 
the outside, and a valve adapted to establish and 
interrupt ication bet the working cylin- 
der and the combustion chamber at every cycle of the 
engine, substantially as described and for the purposes 
specified. (2) In a four-cycle hydrocarbon engine, the 
combination of a cooled working cylinder with a 
separate combustion chamber communicating with 
the working cylinder and adap to be hea from 
the outside, and a valve adapted to cut off communi- 
cation between the said cylinder and the said chamber 
during a portion of the periods of suction and of com- 
pression, in order to prevent the premature contact of 
the d bustible mixture with the heated 
walls of the combustion chamber, substantially as 
described. (8) In a four-cycle petroleum engine, the 
combination of a working cylinder A, surrounded by 
a cooling jacket C, with a valve box G, containing 
valves a}, a separate heating or combustion chamber 

















attached to the said valve box and communicating 
with the same through a passage E, heatin 
chamber being provided with igniting apparatus an 
with a valve V, adapted to close the passage E during 
the suction and the compression period in order to 
avoid premature ignition of the compressed combus- 
tible mixture entering through the valve b, substan- 
tially as described. (4) In a four-cycle petroleum 
engine, the combination of a working cylinder A, sur- 
rounded by a cooling jacket C, with a valve chest 
containing valves «a 4 and communicating with the 
said cylinder, said valve ) being provided with a 
metallic evaporator Z, of flat tubular or lentil shape, 
communicating at one end with the valve / and at the 
other end with a petroleum supply tank and a feed 
pump, the said evaporator being constantly heated 
and serving to transform the oil into gas, and a sepa- 
rate heating chamber F, secured to the valve chest and 
communicating with the same through a F, 
said heating chamber being provided with igniting 
apparatus and with a valve V, adapted to close the 
passage E during the suction and compression period 
in order to avoid premature ignition of the compressed 
combustible mixture entering through the valve 6, 
substantially as described and for the purposes 
specified. 
454,030. Macnuine ror Formino SeaMvess Tuses, 
BR. W. Clark, Hartford, Conn.—Filed October 20th, 


Claim.—(\) In a machine for forming seamless tubes, 
a base, a die with a tapering opening secured to the 
base, and a rotary mandril ee taper substantially 
the same as the die, supported by the base and pro- 
jecting into the tapering opening in the die, the said 
mandril bearing a thread which decreases in height 
from the larger to the small portion of the mandril, 








substantially as specified. (2) In a machine for 
forming seamless tubes, a base, a die with a tapering 
openirg secured to the base, and a rotary mandril 
supported by the base and —— into the tapering 
opening in the die, the said mandril bearing a thread 
which recedes from the walls of the tapering opening 
in the die as it passes from the larger to the smaller 
portion of the mandril, substantially as specified. 


454,032, Borer Tuse Scraper, H. V. Clynick, New 
York, N.Y.—Filed September 11th, 1890, 

Claim.—41) A boiler scraper having longitudinal 
blades with end cutting edges susceptible of adjust- 
ment radially to the tool itself, a thrust washer with 
which the lower ends of the blades are removably 
engaged, said adjustment being effected by means of 
a nut gon a central spindle ), engaging inclines on 





the blades, and the relative position of the nut g to 
the blades a being such that the sp of the blades 
is between this nut g and the heels of the blades, sub- 





of propulsion, whereby one or more of said 
may be detac when injured, leaving a complete 
fully-equipped vessel, a as described. (2) 
A vessel for surface and submarine navigation 
having a hull formed of a double-ended central section 
and two end sections separately connected thereto, 
the central section and the rear end section being pro- 


y as sp (2) In a boiler tube scraper, in 
combination with a shank h, a spindle }, and adjusting 
nut g, the blades a, —_— offsets i, the binding nut d, 
and thrust washer ¢, said structure being slip 

loosely and free to revolve on the spindle b, while it is 
confined longitudinally thereon by means of the shank 





hand nuts n, substantially as specified. 
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WORKS ACCOUNTS. 


STORES MANAGEMENT (concluded). 


Stores orders on works.—There should be three sections 
of works ordering to which particular attention would be 
required by the storekeeper: orders for stock, orders for 
direct sales, and orders for prime costing. The case of 
the general stock orders will be touched upon later on, 
in considering the question of systematic stock ordering; 
butas regards orders for direct sales, the storekeeper would 
be provided with the necessary information in respect 
to these in his copy of the general order book; and his 
duty would simply be the collecting and packing of the 
material in question, except in the cases of orders having 
to undergo the prime cost system, then the routine would 
be the same as with No. 3 section—prime costing orders. 
It is in this section of the accounts that a storekeeper 
would have to fully exercise his intelligence; for the 
absolute accuracy of the prime cost department results 
would depend upon the accuracy of the storekeeper’s 
material entries. It being understood that all ‘ shop 
orders” for material, whether raw or finished, shall pass 
through the storekeeper, upon the latter will devolve the 
work of entering these orders intelligently in the prime 
cost material book, and intelligently they must be entered, 
or great difficulty will be experienced by the prime cost 
official, who has the duty of valuing the different items. 
The storekeeper should allow nothing to leave the stores 
without a properly filled-up order being handed in, these 
orders being periodically sorted and entered in the manner 
dealt with in the article on “shop orders.” The useful- 
ness of the labels will here be apparent in the cases of 
articles entered into prime cost accounts, and which may 
have been previously manufactured. For instance, a 
connecting-rod complete, made with, perhaps, eleven 
others a year ago, and prime costed to a certain number. 
The information on the label would be of much assist- 
ance to the prime cost department in valuing it, the 
number and date enabling the exact cost to be found 
upon reference to the prime cost account corresponding. 

As regards material from stores for stock orders, say 
the building of certain engines or boilers decided upon 
for stock, finished parts for which may be in stores. 
Unless it be the custom of the business to prime cost 
everything sold—and without there be a willingness to 
go to considerable expense and trouble, this is not to be 
advocated—orders for this material will not require 
entering by the storekeeper, but simply numerically 

ing and filing for reference. In cases, however, of 
stock orders of which prime costs are required, the 
treatment of orders will be as explained previously. It 
will be seen that in the accuracy of prime cost and day 
book accounts, so much depending upon the vigilance of 
the storekeeper, it is advisable, when the right man is 
found, to invest him with some considerable power in 
his own department. He should be at liberty to refuse 
admission to any workman into the stores, and it should 
be understood by foremen that whilst in the stores they 
are in another’s department. A storekeeper should 
plainly know to whom to look for instructions and 
orders, and these should be in the hands of as few as 
possible, preferably principals and managers. 

General stock orders on works.—Discretionary powers 
in this respect can rarely be left with the storekeeper, 
decisions as to what finished stores’ material shall be 
made, requiring the aid of a knowledge as to what is 
most likely to be required, and contemplated alterations 
in design or manufacture. It may be taken as a rule 
that the most advisable course to adopt is, for all store- 
keepers’ requisitions in this respect to have the careful 
attention of the manager, or whoever has the duty of 
deciding upon stocks. The storekeeper's requirements 
will principally be for the sundry fittings and parts 
usually stocked, and not for material of an important 
nature, manager's orders being given in these respects, as 
explained in the article on ‘Shop Orders.” From the 
entries in his —_ order book copy the storekeeper 
would know what material was coming to him under 
orders of the manager. There would be instances in 
which the storekeeper would give orders on the works in 
special or trivial cases, and which orders there would be 
no necessity for passing through the manager. For this 
penpeve he would be provided with storekeeper’s order 

eets. 

In connection with the system preferable for orders on 
the different shops for stores’ material. In many firms it 
is usual to employ simply loose order sheets, whilst in 
others the custom adopted is that of a book for each 
shop, upon the following lines :— 





| Prime | | Date of | Store- | 
Date. pod pg Description. =. ae Remarks, 
stock. stores. | ture. | 








| | 
This latter system seems preferable, as it does away with 
the objectionable loose orders, and it is so much better 
for back references, and an easily obtainable knowledge 
as to how the different foremen are getting their order 
work progressed. The storekeeper would have his own 
meral order book on works, from which the foremen’s 
ks would be copied; it being understood that the 
manager's signature be obtained before orders are entered 
in the foremen’s books. 

Sales (rough) day book.—Opinions vary as to whether 
this should be kept by the storekeeper, or by one of the 
commercial office staff. Both methods are in vogue, and 
each has its advantages; but there is no doubt that in 
cases where it is found possible for this book to be under 
the charge of the storekeeper, and properly kept, the 
result is the best of the two ways; and the probabilities 
of omissions and wrong descriptions are much less than 
when the entries are made by a clerk who perhaps does 
not see one out of every hundred articles he enters. With 


ae 
| 





strict rules as regards no goods being allowed out of the 
works without an order, the storekeeper should be able to 
render rough day book accounts in as nearly perfect a 
manner as possible, risks of omission being reduced to 
a minimum. The general order book numbers being 
written off, as entries appear in day book, is a good check 
against omissions in charging. 

Manufacturing or producing department accounts.— 
These would be represented generally by the iron and 
brass foundries and smithery. The boiler shop is in part 
a producing department, but from the fact that it is a 
finishing as well producing department, it would not be 
advisable to attempt storekeepers’ manufacturing accounts 
in connection with it; the only accounts from this shop 
of practical value being those from the prime cost depart- 
ment. The advisability being admitted of debit and credit 
accounts in connection with foundry and smithery mate- 
rials, a system based somewhat on the following lines 
would enable proprietors of works to have a check on 
wastes and losses in the producing of castings and 
forgings. 

Iron foundry.—It would be the storekeeper’s duty to 
enter into a book particulars of raw iron supplied to the 
foundry, and as well credit castings delivered from it. 
The balance, after stocks being allowed for, would then 
represent loss in manufacture; and some interesting 
facts have been discovered in respect to the presumed 
saving attending the use of large proportions of inferior 
scrap iron. To carry out this system, the rules of all 
castings being weighed and certified to by the storekeeper 
must be absolute. This may appear a big work to those 
who have not seen the system worked; but once the rule 
is enforced and the system in full swing, it is surprising 
what small extra effort is required in the weighing of 
castings, provided suitable and convenient weighing 
machines are provided. The greatest leak in a foundry is 
undoubtedly its “‘ wasters;” and here a genuine difficulty 
is encountered in efforts to discover to what extent these 
are being turned out. There is only one way of getting 
at the root of it, and that is the strict enforcement of a 
rule that all wasters shall be weighed as usual, and put 
into a place specially reserved for them, the storekeeper 
being advised when wasters are handed to him, and their 
weights entered into a separate wasters’ column in 
his foundry book. Few engineers know what their loss 
in wasters really represents, foundry foremen being so 
interested and active in their efforts to smother their 
wasters. This is only natural, and the practice can 
hardly be condemned strongly, from the knowledge that 
wasters are at times impossible to prevent. Most wasters 
are broken up between the hours of 6 and 8a.m., and at 
other times when employers are not about—and who can 
reasonably blame foremen for it? They know that there 
is a certain disgrace attached to wasters, and are anxious 
to avoid the unpleasantness of an employer’s discovery 
of waste labour. But there is a difference between a 
tacit shutting of the eyes to the wasters’ question, and 
persistent censure of foremen upon every occasion when 
they are discovered, irrespective of its being just or not. 
The continual presence of a growing wasters’ heap should 
be sufficient censure for a foreman worthy of his post, 
combined with the knowledge that the storekeeper’s 
book is daily recording the bad work turned out of his 
shop. Should a foreman object to accounts being kept of 
his wasters, then he is evidently afraid of the results, and 
employers would know their best course. man, 
met in a reasonable manner, should not be afraid of his 
wasters being known, and he would under the system in 
question be incited to the production of the best possible 
work, in which he should be duly encouraged pecuniarily. 
But the wasters’ heap rule should be rigidly enforced, the 
breaking of it being regarded as a serious offence and 
treated accordingly. Many will say—and perhaps with 
truth—that the compulsory exposure of wasters is likely 
to lead to the probability of indifferent castings being 
passed as perfect. But it would be for the employer to 
decide which course would be preferable of the two; 
bearing in mind that, with reasonable allowances and 
encouragement, a foreman moulder would be more likely 
to serve his master well under the system advocated, than 
under that usually recognised in foundries, where the 
foreman is theoretically supposed never to have a waster. 

Brass foundry.—Special attention should be devoted 
to accounts of this department, from the fact that pilfer- 
ing is more common in the materials used here than in 
any other department; principally from the fact that 
brass, copper, and other expensive metals are nearly as 
easily realised as coin of the realm. Rough metals 
should be kept under lock and key, and foundry foremen 
should give signed receipts for all metals taken out of 
stores; the same being given by storekeeper for all cast- 
ings received from the foundry into stores. Here, again, 
some useful knowledge can be gained in the matter of the 
losses through dirt and waste in the melting of cheap (?) 
scrap. It has been discovered in instances, that 1 cwt. 
of scrap brass of inferior quality—at, say, 4d. per pound 
—will, after going through the crucible, show such a 
loss in weight that a good-quality metal at 5d. per lb. 
will make up its extra rate per lb. by the small waste 
in melting alone, outside the fact that it is of better 
quality than the metal at 4d. A storekeeper can 
often effect savings by regularly looking after the 
turnings and small pieces of brass made at the 
machines and benches in fitting and turning shops, there 
often being much unnecessary waste going on in this 
pice The forms of books suitable for keeping iron 
and brass foundry accounts are very simple, and nothing 
beyond the following would be required :— 
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Each account would be debited with stock at commence- 





ment of a period, and credited with stock in hand at 
balancing time. Ironfoundry accounts could not with 
convenience be balanced at other than pone stock- 


takings, the weighing of stocks in hand being often a big 


undertaking. 
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Smithery account.—Only when iron and material used 
in this department are kept in store can a smithery 
account be attempted with any advantage, the procedure 
being upon similar lines to those of the foundry accounts. 
The results will not be so useful as in the case of the 
foundries, as regards simply the waste attending work in 
the smithery, but much useful data can be obtained in 
the matters of averages for costing purposes. It is often 
desirable to know the weight of forgings turned out of 2 
shop for the wages expended; and in this respect some 
firms go so far as to keep an account against every fire 
in the shop and against every description of work made 
in quantity. The usefulness of averages in both foundry 
pee smnithery must be apparent, and employers cannot 
know too much actual fact respecting the contributions 
of these departments to the profit or loss, or their work- 
ing results under different conditions and different man- 
agement. 

Stock-takings.—The more frequently these occur the 
greater the need for perfection in storekeeping. It is 
not generally known how important it is that stock- 
takings should be of the most accurate nature possible 
for profit and loss accounts to be in any way reliable. 
Every pound’s worth of stock omitted, or every increase 
or decrease in actual cost of stock, is so much on or off 
the net balance of profit and loss account. If this were 
only fully recognised, much more attention would be 
given to the valuations of engineering and manufacturing 
establishments, perfection in which it should be one’s 
effort to attain if balance-sheets are to be at all depended 
upon. It will be admitted that the probability of an 
accurate stock-taking is much more likely in a well- 
organised store than in one where lax practices may be 
rampant. The time and trouble in the former case will 
be much less than in the latter, and the results of real 
value. The systematic and orderly arrangement of a 
stores will be conducive to the possibility of an accurate 
value being obtained, and intelligently-worded descrip- 
tions of much use to those whose duty it is to value. 

Properly made use of, and thoroughly organised, the 
stores can be made to take a very important part in the 
successful conduct of an engineering or manufacturing 
business. A study of systematic and practical stores 
m: ment will well repay the time occupied and 
trouble taken; and those who see need for improvement, 
and have a desire to put their stores in order, may 
perhaps have been able to glean some ideas and rules 
nya the foregoing remarks which may be of assistance 
to them. 








MAXIM ON EROSION IN LARGE GUNS. 


Any thing from Mr. Maxim must command our best attention, 
from the design of an automatic gun to a flying machine. 
We confess, indeed, that whatever may be the result of Mr. 
Maxim’s extraordinary powers of invention being directed 
to the problem of flying, there might be some cause to fear 
that they would not be focussed again on more matter-of-fact 
terrestrial questions, where good work is so much needed. 
It is in every way ns then, to find him turning his 
attention to the pressing difficulty of erosion in the bores of 
modern guns. 

Probably, nearly everyone who may read this article is 
aware that the action of slow-burning powder on the bore of 
a@ gun is so tremendous that it is believed that our heavy 
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guns could hardly fire seventy or eighty rounds before their 
tubes are worn out; and long before that their fire would 
have become very inaccurate, even in spite of the use of 
larger copper rings on the projectile to suit the enlargement 
of the bore as far as possible. It is a disheartening thing for 
the captain of a ship to look at the very limited provision of 
projectiles which he carries for a heavy gun, and then reflect 
that the gun may probably be worn out before the projectiles 
are allfired away. This evil Mr. Maxim discusses, and proposes 
to remedy, in a pamphlet bearing the title, ‘‘ Erosion in Large 
Guns.” The writer first describes the character of the action 
of the gas. This is more or less well understood by most 
artillerists, but it is very clearly expressed in the pamphlet, 
and may here be noticed with advantage in order to follow 
more easily Maxim’s proposal to remedy the evil. The 
erosion of the bore is simply the eating it out mechanically 
by the rush of gas through any crevice it finds between the 

rojectileand bore. Mr. Maxim says that if the brevity of time 
tung which the mischief is wrought is taken into account, 
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it will be seen that “the rapidity with which the escaping | 
gases wear the steel away is quite equal that with which ice | 
disappears under the influence of a stream of boiling water.” | 
During the first few rounds there is comparatively little | 
erosion, because the gas finds hardly any passage past the | 
base of the shot; but as wear gradually begins, it goes on in 
@ rapidly increasing rate. The chief cause seems to be that 
the copper ring for rotating the projectile wears rapidly away 
during its passage through the bore. The projections which 
enter the grooves become worn against i driving edges, 
which are always pressed into hard contact, the opposite edges 
opening more and more from what used to be called the “load- 
ing edges”’ in muzzle-loading guns, that is, the opposite edge to | 
the driving one. Thus, in Fig. 1 there will always be close 
contact at E and E, and the wearing down of the copper will 
cause the openings at F F, the direction of rotation being 
shown by the arrow. 

Mr. Maxim points out that efforts made to prevent the pas- 
sage of gas by introducing some flexible obturator have failed 
because the pressure of the gases on the obturator was greater 
than the support afforded to it. He also observes that metal 
capable of transmitting the force necessary to rotate the 
oe through it must of necessity be too hard to be 

orced outwards in such a way as to fill up the spaces between 

projectile and barrel. Hence he proposes to use separate 

rings of different metal for the two purposes. To use his | 
own words, ‘‘In the system which I herewith present, I pro- 
pose to prevent the passage 
of gas and the consequent 
erosion of the bore by the 
use of a driving band of 
copper or of other com- 
paratively hard metal, and 
a@ gas check or obturator 
of softer or more ductile 
or plastic material, so 


arranged that it is subject YY 
to @ pressure per square WwW 
inch superior to the pres- \X RC pire aaat 
sure of the gas with which PRY \\ 
it has to contend.” Y PULLED Dee re 2 
ks Briefly, the plan is to we ts 
ave a separate disc BRAWN fisse: 
attached to the base of the . SG 
projectile, which is free to [AV 
rotate on it, and thus can 
in no sense be worn in 
giving rotation to it. This 
disc has soft edges which 
are forced by pressure into 
‘all crevices, and the gas 
does not force its way past 
the metal because the 
latter is supported by a 
ring on which falls the 
entire pressure of the gas 
acting on the base of the 
projectile. This is seen in 
Figs. 2and 3. The former 
shows the base disc, &c., 
before it has been acted 
on by the pressure of the 
gas generated. It may be 
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whole pressure on the base 
—except the small part 
acting on the screw plug— 
falls on the ring C C, so 
that the total pressures in 
opposite directions being 
equal, C must have a 
greater pressure per square 
inch than the charge exerts 
on the base of the projec- 
tile. Thus the metal is 
prevented from being swept 
forward, and is forced into 
the spaces D D D D, and 
the disc B consequently is 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
correspondents.) 
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ENGINEERS IN THE NAVY. 


Srr,—In common with many engineers I must say I have been 
extremely interested in the articles and correspondence on this 
subject which have recently appeared in your paper. In your 
article of July 10th you seem to hold the idea that the present 
engineers of the Royal Navy find no scope for the training which 
the Admiralty, after a most thorough “yp ae by means of 
the Committee presided over by the late Sir A. C. Key in about 
1876, idered y to adopt and have since then carried 
out, with such additions and improvements as the growth of 
mechanical science and its appliances in the Royal Navy have 
rendered n . Atthe time Admiral Sir A. C. Key’s Com- 
mittee was Semel the Navy was officered in its engineer depart- 
ment by engineers only, who were men of the same attainments as 
the merchant service engineers, and were drawn from precisely 
the same sources, and the rating of engine-room artificers had not 
existed in the Navy. I am sure I shall not be accused of any 
ae towards the engineers of the Royal Navy of that date or 
to their brethren of the mercantile marine when I say that 
the qualifications of either were as a rule inferior to those of the 

resent Royal Naval engineer officers. At that time, then, the 

yal Navy was officered in its engine department in precisely the 





| same manner as the present mercantile marine is, and as far as the 
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driven. forward till it 
assumes the position shown 
in Fig. 3. The space A 
is now nearly closed up. 

Mr. Maxim observes that such an arrangement may add to | 
the cost of a projectile to the extent of perhaps 5 per cent., but | 
this is not worth mentioning, seeing that one additional | 
round increases the value of the gun by one-seventieth. | 
Supposing it now to fire only seventy rounds, and that the 
gun may cost £1600, the gain of one round would represent 
in bare money £228, and possibly far more, owing to the 
expense of changing guns when worn out, &c. 

Probably most artillerists will differ little from the view of 
the state of things taken by Mr. Maxim, though we might be 
inclined to wonder that erosion is not accumulated more in 
the front portion of the bore than it is, seeing that in every 
round fired the space round the base of the projectile 
increases as it moves forward. There is no real difficulty, 
however, in this, because the pressure is greater further back, 
so that when once any s is made, the gas would act 
more violently further back than forward. This would 
rather point to the possibility that erosion may begin 
forwards before any sensible space exists round the shot 
when in its seat, and then be made in a rapidly-increasing 
rate further back, as the gas gradually finds channels past 
the shot at all parts of the bore. 

The plan advocated by Mr. Maxim certainly would deserve to 
be tried, whoever it came from, much more when advocated by 
him. We think it the most hopeful proposal which we have 
seen to deal with a great difficulty. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: John R. J. 
Pedrick, to the olus, to date September 3rd. Fleet engineers : 
John T. Morgan, to the Penelope, on recommissioning ; Charles F. 
Hulford, to the Penelope, additional, for service i> dodo and 
victualling yard, Cape of Good Hope ; and John A. Lemon, to the 
Raleigh, undated. Staff engineer: Henry Cook, to the Bonaven- 
ture, to date September 4th. Engineers: John T. Price, to the 
Penelope, to date September 15th ; John E. Jenkins, to the Pene- 
lope, on recommissioning, additional, as assistant to the chief 
engineer at Cape of Good Hope yard, undated. Assistant engi- 
neers: Ernest Barr and Francis J. Sercombe, to the Raleigh, to 
date September 15th ; and Henry J. Winney, to the Tribune, to 
date September 4th. 
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duties of mere engine-driving in a warship are concerned they were 
performed as well then as now. 

But it is only, I think, in engine-driving that an analogy between 
the two services exists. In all other respects the Royal Navy is 
entirely different from the mercantile marine, and it. was owing to 
this difference that the Admiralty found it necessary to train 
their own engineers, who were to be the officers of their depart- 
ment, in a manner more suited to the wants of the Navy, and, asa 
natural consequence, they were enabled to largely reduce the 
number of commissioned engine-room officers, and to fill their 

laces by mechanics termed engine-room artificers, and these 
atter now do the purely mechanical work, and perform other 
manual duties in the department, for which it is not necessary to 
retain a large list of highly trained officers. But because it has 
been found possible to a Mh the trained officers’ list by 50 per 
cent., this does not do away with the necessity for imparting the 
very best scientific training to the small number of engineer officers 
that are now considered sufficient for the Royal Navy. 

Your statement, in the article of July 10th, that the engineer 
officers of the Navy find no scope for their scientific ability, I at 
once entirely traverse. In the modern ironclad, and other 
large vessels of war, of which there are many in our Navy, the 
engineer officer, as far as an experience of over twenty years will 
enable me to state, is always the officer referred to when any 
difficulty arises, and the all-round nature of his scientific training 
has generally sulved the difficulty. 

It is quite right that this should be so. If ever the tax- 
payer got the value of his money, he gets it in the return made by 
the naval engineer for the expense (?) to the country of his training. 
{ purposely insert the query, for in reality the engineers cost the 
country little or nothing for their training; it pretty well pays for 
itself in the amount and value of the mechanical work performed 
by them during their period of instruction at the dockyards, as a 
visit to Keyham Factory would show. 

But it is not only on board ships that the value of the’ present 
training is made apparent. It is the wise custom of the Admiralty 
to appoint engineer officers to supervise the construction at con- 
tractors’ works of the machinery of the ships which they will 
afterwards take to sea and drive, and maintain for three or four 
years on their own resources in a state of constant readiness and 
efficiency ; and I hardly anticipate contradiction from the editor 
of a journal of such high professional standing and repute as THE 
ENGINEER, when I say that something more scientific than mere 
mechanical knowledge and an aptitude for driving engines is 
required, if designs and workmanship are to be efficiently criticised, 
defects detected and pointed out, and ions made. Many 
engineer officers are at present employed on work of this kind ; 





ina few years these will be at sea, and others will fill similar 
positions in other new ships and their constructions, Then again 
there are other appointments at the Admiralty, in the Royal 
dockyards, at gun and torpedo factories, at the naval colleges, at 
the engineering college, in the Britannia, that are all filled, and 
ably filled, by naval engineer officers. It is because the duties 
required of these officers are sometimes supervisory, sometimes 
administrative, ti Itative, ti instructional, 
and always, in a corps or body like the Engineer Service of the 
Navy, changing, that such a small list of officers of high scientific 
and practical training is necessary for each individual, and this 
seems to be the natural inference to be drawn from your state- 
ment in the article in THE ENGINEER of the 4th inst., when you say 
that ‘‘a man-of-war, competent to indicate 10,000 or 12,000-horse 
power will only carry two engineers.” If the 10,000 or 12,000-horse 
wer were the only power which the ship contained, does not TH: 
GINEER think that the public service gains by having two engineers 
in the ship with enough scientific abilities to deal with any difii- 
culty which may arise! But there are many other items in this 
ship of 10,000 or 12,000-horse power, with which these two engineer 
officers have to deal, besides the main propelling engines. These 
two offcers have to be the electricians, the torpedoists, the 
~ pees gunners, or they have to keep the machinery relating to 
all these appliances or branches in perfect order and efficiency, 
Are they the less likely to be able to do this because they have a 
scientific knowledge of the principles on which all these machines 
are constructed and worked! Engineering in the Royal Navy has 
comejto this, that the chief engineer and his one or two assistants 
are the superintending engineers of the ship, and their present 
training fits them to take charge of - other ships or department 
to which, owing to the exigencies of the naval service, they may 
be appointed. The assistants to the chief engineer will in their 
turn become chief engineers, and are getting that experience which 
is a necessary adjunct to their early training, while they are serving 
under chief engineers. Therefore I venture to assert, in spite of 
your remarks, that the engineers of a ship of war are essentially 
the heads of their departments, and I am rather surprised that THE 
ENGINEER does not appear to think that scientific knowledge is 
necessary in the heads of gy of such intricate floating 
machines as our modern ironclads. If the engineers are not heads 
of their departments, who are the heads! Although, fortunately 
for the British taxpayer, we have not been at war for some time, it 
is not only in war time that assistants to the chief engineer have to 
become his deputy. Ships serve on foreign stations for a period of 
three or four years—chief engineers have been known to die—and 
they have even so far forgotten the British taxpayer as to have 
the temerity to get sick or be invalided; but I’ve never yet 
heard the taxpayer growl because the training of bis engineer 
officers enabled the juniors to efficiently take the place of a senior 
when called upon. My idea of a war Navy is that the aoning 
of its personnel should be arran for efficiency in war time, anc 
for war time only, and I don’t think money expended in this direc- 
tion will be either grudged by the taxpayer or wasted. Therefore 
I pass by the insinuation of THE ENGINEER in its last article, that 
war risks and requirements need not be thought much about. 
When I read your first article of July 10th I thought that the 
editor of THE ENGINEER was enjoying a well-earned holiday, 
thinking what easy times the engineer officers of these ships and 
their staffs were having, and how little they had to do beforehand 
to get their ships neve with a small and ever fluctuating staff, 
while they were being fitted out in the dockyards ; and what an 
—. time they would have again after the whole of the machinery 
been overhauled and refitted, and the ship got ready after the 
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vres for i service at sea, always of course supposing 
that the engineer officers are not pounced upon for foreign service 
as soon as they have completed their work. 

You recently solemnly asserted in THE ENGINEER that “‘in peace 
time the engine-room staff on board aman-o’-war has nothing to do,” 
In an ordinary man-o’-war in time and in harbour, one- 
third of the stokers are frequently taken away at a time from the 
engine-room department, to undergo small arms, cutlass and rifle- 
drill exercises at general quarters, fire quarters, collision quarters, 
man and arm boats, man and arm ship, plus a few more trifles, such 
as mustering with h ks, inspections of bedding, kit, corps of 
messes, watches on shore, on leave, and so on, which make serious 
inroads upon the engineer department. All these things in a man- 
o’-war are very n , but they nearly drive the chief and 
senior engineers of the ship frantic to consider how he can get 
through the work of his department under such conditions, How 
can he overhaul and refit his machinery, empty, clean, and examine 
his boilers, scrape, examine, and paint every square foot of iron- 
work in the d uble bottoms or between the frames of the ship! 
How can he carry out all the periodical examinations of machinery 
according to the regulations of ‘‘The Steam Manual”? How can 
he keep the numberless water-tight doors, sluice valves, pumps, &c., 
efficient? How can he keep steam and work heavy guns, turrets, 
ammunition hoists, torpedo machinery, tubes, air compressors 
going for drill purposes? How keep the dynamos running night and 
day ; how keep steamboats and torpedoes running, and always ready 
for use? How can he keep his main machinery efficient, which is 
notoriously delicate and light, cramped and inaccessible to an extent 
unknown, and which would not be tolerated in the merchant 
service, if the engine-room staff in harbour or in peace time have so 
little to do? 

Why, Sir, any naval engineer will tell you that the easiest times 
on board a man-of-war for himself and staff are when the ship is 
at sea, and should the captain considerately not deem it necessary 
to carry out too frequently exercises at quarters for action or other 
drills. that involve all hands being turned up, he may, with his 
men, get their watch off all to themselves. There is no proper 
analogy to be drawn between the life and duties of the engineer 
staff in the Royal and mercantile navies. You yourself have 
frequently stated this axiom. In THE ENGINEER of April 26th, 
1889, you say, ‘‘ We have a proper appreciation of the value of 
either service; but we maintain that as the two services are so 
dissimilar, no proper comparison can be made,” There is a lot 
more in the article 1 have just quoted from showing the im- 
possibility of drawing a comparison between either the pay or 
duties of the Royal and mercantile marine engineers, and yet in 
your latest issue you state ‘‘it would be quite possible to obtain 
numbers of men at the ordinary rates of pay to perform—in the 
Royal Navy—the duties of ordinary sea-going engineers.” Let me 
conclude by one more fact. 

In the Navy List of July, 1891, are set forth the rates of pay 
the Admiralty are now offering mercantile marine engineers to 
attract them into the Royal Naval Reserve. They are as follows :— 
For senior engineers, 20s. per a plus 2s, towards messing, plus 
£40 for outfit. In the Royal Navy the engineers, whose attain- 
ments must at least as far as the requirements of the Navy are 
concerned, be equal to those of the mercantile engineers joining 
the Reserve, are rewarded as follows: Engineer, 9s, to 12s, per day 
pay. Out of this the naval engineer has to pay 2s. at least per 
day for messing, and has to provide a much more elaborate and 
expensive outfit than the Naval Reserve engineer, while his service 
ranges from six to fourteen years in the Royal Navy. Comment 
upon the iniquitously low rate at which naval engineers are paid 
or upon the optimistic view you take as to the supply of mercantile 
engineers at the present ordinary rates of pay is needless. No, 
Sir, the naval engineers are not discontented because the naval 
service does not afford them scope for their ability. It is because 
the naval service does not afford them a sufficient equivalent in 
the shape of pay for the ability they 

Portsmouth, September 7th. 
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—It is good to hear both sides of a case. You have”given 


Sir, 
the Naval Engineers space in your correspondence columns; will 
you let me say a few words? i 

lam in the merchant marine, I belong to the class which Naval 





Engineers regard as incompetent to take charge of the machinery 
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in English ships of war. ‘An neer, R.N.,” says that no 
training less scientific than that which he has received will suffice 
to quelify a man to manage the engines of all kinds, and 
the other mechanism in a man-of-war. 
the matter, but it is not my view; nor is it the view of 
the Admiralty. Every one will admit that in war time alone 
«'l the best men will be wanted in the Navy. Well, see what the 
Adwiralty are doing. They are endeavouring to establish a 
Royal Naval Reserve of Engineers, and they are actually offering 
us £400 a year and £40 for anoutfit while serving. Thisis far higher 
pay than they give their own highly-trained men. If the Admi- 
x did not think men of my class, whose qualification consists 
only in a chief's certificate from the Board of Trade, and some 
years’ service at sea with satisfaction to my employers, as good in 
a ship as the men who have been taught in the Government school, 
is it fikely they would employ us at all, or pay us more than their 
own men can ; ‘ 

Sir, the present system is as bad asitcan be. Not only hasan engi- 
neer no really competent engine-room crew—for fitters and men out 
of the shops are next to no good in an engine-room for months—but 
his crew is called off continually for the nonsense of gun drill, 
cutlass drill, and such like. When stokers come to fighting, it will 
be time to strike to the eS 

Well, is the Government filling up the ranks of the Engineer 
Reserve? No, Sir, it is not. We are not to be tempted b £400 a 
year, although there are plenty of good men who are glad enough 
to get £12 month and ship's rations in merchant steamers, and the 
reason is that we do not like the military part of the work. We are 
willing to join, and ready to do our best as engineers, but we do not 
want to wear swords and to be turned up with our engine-room staff 
for drill. Ifthe Admiralty want us they must leave us to disc! 
our own duties in our way. We are of course amenable to discipline 
but we will not be fighting men and — at the same time, an 
the Admiralty will find that they will have to relax some of their 
military practice before they will get us to serve. No, Sir, we 
will not do.it for twice £400 a year. And why? Because we 
know that it means worry of mind and vexation that no man can 
stand who is worth his salt. How the Naval Engineers put up 
with what they have to endure I do not know, unless it is that 
they get broken into it young. 

Liverpool, September 8th, 


is is his view of 


Tommy Dopp. 


THE VALUES OF Y AND J. 


Smr,—If Mr. Donaldson so fully agrees with your editorial 
statements, why does he not abide by them, instead of writing 
again and accusing me incorrectly of having made careless mis- 
statements, there’ y compelling me, unwillingly, after your own 
remarks, but in justice to myself, to ask you to allow me to refute 
the said accusations? 

I did not write one syllable anywhere to the effect that the 


7-1 
equation ¢ = ( 2) “y te was not deduced from the law of 
0 


Boyle and Marriotte, neither did I ever say that the formula 
depended upon the results of the experimental or analytical 
researches of Rankine. These are the things that I did say:— 
That the formula was an old friend and to be found in ‘‘ Rankine,” 
with a proper explanation in conjunction therewith. That Mr. 
Donaldson would do well to study Rankine more, and at his 
splendid work less. That, quoting A exact words, “The most 
marvellous statement, however, that Mr. Donaldson has yet made 
is that J ro | be anywhere between 750 and 800 foot-pounds in one 
instance, quoting Herschel, he even says it may be 854 foot- 


unds. 

PoThe fact that Mr. Donaldson quoted Regnault as well as 
Herschel does not make my assertion a mis-statement, but 
certainly makes matters much worse for ult, since Joule 
actually has raised 1 lb. of water through 1 deg. Fah. of tempera- 
ture by the expenditure of 775 foot-pounds of energy, not once, 
but several times. Naturally, therefore, in the face of absolute 
facts, more than 775 foot-pounds of energy cannot be necessary, 
and Herschel’s and Regnault’s ancient experiments or conjectures 
are not to be relied upon for one moment, and Mr. Donaldson’s, of 
course, follow suit. 

It will, therefore, not be necessary for Mr. Donaldson to trouble 
us with Regnault’s value of + after the one he has given us of J; 
but he might, with profit, try to ascertain within moderate limits 
the meaning of ‘‘a careless mis-statement,” for it is, to say the 
least of it, disagreeable to be accused of such without a vestige of 


justice. AnTHONY S, Bower, 
St. Neots, Hunts, September 5th. 





SCREW PROPELLERS, 

Srr,—I have read ‘‘ Superintending Engineer’s” letter of the 
29th of August with interest, and quite agree with him that what 
is wanted is for someone to try and put the fundamental points 
about propellers ‘‘in a plain, simple way.” It appears to me that 
the first point to start frem is, how the propeller acts so as to give 
a thrust. Taking ‘‘ Superintending Engineer's” own diagram, if 
we neglect fluid friction, when the propeller begins to revolve the 
water will follow the blade, and whatever be the force turning the 
shaft, the thrust will be exceedingly small. As the velocity of 








rotation increases, it is obvious that when a certain circumferential 
8 is reached the water will no longer be able to follow the 
blade fast enough, and a vacuum will be formed on the leading side 
of the blade. As nature abhors a vacuum, the blade will, very 
properly, try and Som an end to this exceedingly unsatisfactory 


more than 70 per cent, of the power expended in rotation can be 
converted into thrust. The screw propeller can or cannot convert 
all the power expended in rotation into thrust. This I would 
propose as propeller conundrum No, 1. 

Another curious fundamental question has presented itself to 
me, to which I should be pleased to fet a correct reply. From Mr. 
Blechynden’s Propositions II. and IV.—same paper—we see that 
if the turning moment be kept constant the thrust varies inversely 
as the pitch, 

oo V., of course, will cover Propositions II. and IV., 
but the latter may be correct without Proposition V. being 
accurate; independent experiments confirm Propositions II. and 
1V., but not, as I observed before, Proposition V. 

In the discussion which followed, Mr. Weighton gave a formula 
for thrust as T=C D? x (P. R)*. In this case the thrust varies 
as the square of the pitch. Now taking the pitch asm x D, where 
m is the pitch ratioand D constant, we have in the two cases— 
(1) Thrust varies inversely as pitch ratio; (2) thrust varies directly 
as square of pitch ratio. I cannot understand how thrust can vary 
at one time as pitch ratio, and at another as the square of the 
pitch ratio. Are we quite sure that the word pitch means the 
same thing in both cases? I fancy not. In the first case Mr. 
Blechynden uses the word pitch as the constructive pitch of the 
screw; whereas Mr. Weighton employs it as the Bor pitch” or 
effective pitch, where s; of screw = pitch x revolutions. 

To assume that the pitch in one case 1s the same as the pitch in 
the other is not justifiable without proof; it has always been taken 
for granted, but experiments made in tanks incline me to believe 
“Fale s ebliged f“S tending E: d 

wo! eel obliged ii uperintendi ineer” would suppl 
me with the solution of prop Me un he. 2. = 

I would like to know exactly how he defines pitch, as in one 
part of his letter he mentions an angle, which he says ‘‘represents 
what is known as the pitch of the screw.” 

If the term slip is employed I should also like to have a defini- 
tion, as it is in such a variety of ways. R, DE VILLAMIL. 

Dublin, September 7th, 





CARRYING TIMBERS ON NARROW GAUGE LINES. 


Sir,—The article in your issue of the 28th inst. brings forward a 
difficulty which, if it really existed, would be a very serious 
obstacle to the extension of narrow gauge systems in forest 
countries. But it surely cannot be seriously argued at the present 
day that there is any difficulty found in running timbers 20ft. 
long on a line with the gaugeand curves you mention. I have had 
a good deal to do with running long timbers, both on standard 
and narrow gauge lines, and never found that the gauge made 
ms 3 difference. 

can give you a few examples from a narrow gauge line of which 
I had charge during construction. The gauge was 3ft.; minimum 
curve, 150ft.; rail, 45 lb.; maximum — 1 in 30; length 
36 miles, The ordinary low-sided trucks were 16ft. 6in. long, an 
30ft. timbers were run on two of these without the slightest 
trouble. As trucks were scarce, I had two bogie trucks built for 
the conveyance of rails. These were flat trucks 32ft. long, and 
were much handier for timbers up to that length, no pia, 2 os 
to be ised in loading. By coupling these two trucks we 
carried on several occasions loads of heavy balk timbers 60ft. and 
65ft. long without the slightest trouble. 

There is always a certain amount of trouble in running long balk 
timber in bolster trucks, especially when the timbers are so long as 
to take three or four. They bave to be carefully loaded, a thing 
difficult to superintend at a small country station, and when the 
balks are crooked sticks of great length and bulk it is almost an 
impossibility to load them so as to run well. Even when well- 
loaded, timber is a very severe load on the permanent -way and 
rolling stock, the twisting and lurching of the timbers causing 
excessive local strains and bad distribution of weight on the 
wheels ; when badly loaded matters are of course much worse, and 
anotherelement of dangeradded from badly-chained sticks projecting 
and falling off. Probably some of your readers bg remember one 
side of the Irish mail being —— near Bangor by a balk which 
had got loose from improper loading in a goods train travelling in 
an opposite direction. All these difficulties appertaining to 
bolster trucks I have found quite as marked in standard gauge 
lines as on narrow gauge. The fact is that the bolster truck for 
running timber is a hideous mistake. It is mechanically wrong, 
as the weight cannot be properly distributed; it is dangerous, 
and destroys both the sal and itself. It is economically wrong, 
as you must often run four trucks, which you can only load as 
two, and the trucks are little or no use for any other class of 
traffic. Bogie trucks, say 40ft. long, would carry 75 per cent. 
of any ordinary timber traffic singly, and with bolsters in the 
centre of these long trucks two would carry logs ; the weight 
would be properly distributed, and the long trucks would be 
infinitely more use for general traffic than the present bolsters. 

There is another and more pressing difficulty in running timber, 
and that is the difficulty which often exists in getting bolster 
trucks, or any trucks suitable for running timber. Even ov the 
best appointed English railways long delays sometimes take place 
before trucks can be got; and I am very strongly of opinion that 
if the timber difficulty in South Africa was probed to the bottom, 
want of suitable trucks, and not narrowness of gauge, would be 
found the real difficulty. 

Iam not an advocate of narrow gauge lines, and I think the 
adoption of a 3ft. gauge for an extensive country like South 
Africa is a mistake. Neither do I believe in the ae economy 
of long bogie trucks for every class of traffic. But for working 
long timber traffic with safety and economy, ie trucks are the 
right thing on any gauge, and with such there would be no 
difficulty whatever—on a line such as you mention—of handling 
timbers up to 60ft. or 70ft. long by 3ft. or 4ft. diameter. TT. T. 

Dublin, September 9th, Bisa 





HOW TO BECOME AN ENGINEER. 


S1r,—I have taken great interest in the past two months on the 
above correspondence; which in my eyes, as a young engineer, 





state of things. The force T acting on the blade is perp 

to its surface, and it can be resolved along and across the shaft. 
With a propeller of pitch ratio 1:1, about 70 per cent. of this 
pressure will find its way to the thrust block, the bulance being 
expended in churning the wake and producing that very unpleasant 
movement of the vessel which is commonly called vibration. 

Now, there are arguments for and inst this view. Mr. 
Blechynden in’ his Proposition V.—North-East Coast Institute 
“Proceedings,” 1886-7—says, ‘‘In any screwT x P=2 4 x M—1.e., 
thrust into pitch is equal to 6°28 into the turning ae t.” This 


to arrive at no defi 
“© How to become an engineer.” That is, we want some engineer 
to come forward with his experience and endeavour to define a 
course, through the various opinions which prevail, on attaining the 
above end. "f think that, in the majority of cases, brains are very 
heavily handicapped by influence ; but we struggling young engi- 
neers must not Ce out of the race for this, for there still remains 
the undeniable fact, that pluck and perseverance combined with a 
keen observation and a practical mind, based on the steady resolute 





eq 1s, 





is clear enough ; but to prevent any possib tanding he 
puts it again in words, ‘‘The thrust in pounds multiplied by 
pitch in feet and revolutions per minute and divided by 33,000 is 
equal to the net horse-power exerted in turning the screw. This 
appears so evident as to need no proof.” Nothing could be clearer; 
omitting friction, the efficiency of the screw is 100 per cent. And 
he gives the results of eight experiments to show the correctness of 
this formula. 

If there be no error in the deductions drawn from the experi- 
ments, the screw propeller may be considered as quite a perfect 
instrument, and I cannot understand anyone wishing to try and 
improve it. I think it is not quite evident, and there are man 
experiments against it. Against Mr. Blechynden’s Proposition V. 
are the facts that guide Tiades—en originally proposed by Mr. 
Hieg increase the efficiency of a propeller e 25 per cent. 
Double-screw propellers have an efficiency of about 25 per cent. 
more than a single-screw propeller. Mr. Thorneycroft’s experi- 
ments with models showed that 70 per cent. was the maximum 
efficiency obtainable with an ordinary screw propeller; and some 
tank experiments, the results of which have so communicated 
to me, show that with screw propellers of ordinary shapes not 








bition of attaining as high a position as possible on the ladder 
of one’s profession, will add beneficially to one’s position. Herein 
lies another little difficulty for the young engineer, which applies 
more generally to apprentices, for it is to this class the future of 
steam is to make great advances in the coming century of 1900, 
based on the grand principles laid down by their prececessors, 

But to shorten my letter and to the point. It is a question often 
raised among marine engineering apprentices, ‘‘What are you 
going to be when out of your time?” and the answers are some- 
what surprising. One will say, ‘*T am all right, because I have 
influence.” Obvious to state he is safe so long as he has brains 
combined with the influence. Another will say, ‘‘I leave that to 
the future.” Now, this is all very well in one sense; but one must 
have some definite aim on terminating his time, and as a last 
resource one will say, ‘‘I am going to sea.” But the majority 
dislike this, with the idea of leaving pe homes, and this is an 
obstacle which must be overcome, so the course to } grey is to go 
to sea until you secure your chief certificate, and then try and 
obtain a position as overseer on land. But there still remains the 
stubborn fact that we young struggling engineers want someone 
with experience to come forward and give us a practical formula of 
how to become an engineer. It is essential to remark that we 





know it is requisite to have gone through the shops and drawing 
office, but there still remains something wanting to become a 
successful engineer. 

Finally, 1 would suggest to those who read this particularly, that 
they should formulate their suggestions to that particular branch 
of instruction which is most essential to that branch of service 


they are in. 
Liverpool, September 7th. W. SHEFFIELD. 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN. 

S1r,—In your last issue the secretary of the above-named society 
has endeavoured to justify its officers in their refusal to place my 
name on its list of superannuitants. In order, however, todemon- 
strate the futility of his exertions, it is only necessary to reproduce 
the brief rule of the Association which governs—or ought to 
govern—the application of the superannuation fund. It runs thus: 
“A ‘free’ unemployed member of fifteen years’ standing, and 
sixty years of age, shall be entitled to receive a superannuation 
allowance of 5s. per week ; and should there be more applicants 
for the allowance than the available funds will support, the 
allowance to each shall be decided by a general summoned 
meeting.” 

Now, Sir, I have been a ‘‘ free” member of the society for more 
than thirty years—that is to say, 1 have paid my subscription of 
two guineas per annum during the whole of that period. My age 
now exceeds the minimum named by i nearly a dozen years, 
and therefore, irrespective of any pension I may receive from the 
eae that is not so much as the seeretafy last week 
stated—I maintain that I am legally entitled to the superannuation 
allowance. I have already explained the cause of my putting” 
forward a claim to it, and it is not desirable to encumber the 
columns of THE ENGINEER with a repetition of it. 

Mention has been made of testimonials — me during my 
twenty-two years’ presidentship, and, Sir, I am proud of those, for 
they were subscri to in equal amounts by employers and 
foremen, and proved that I had gained the goodwill of both 
classes. They were, however, given me for work done—or 
supposed to have been done—on behalf of the society, and were 
ay retrospective, and not ner, rewards. 

Without wishing to boast of my labours on behalf of the Associa- 
tion, I may quote words used by the late Mr. James Ronald, of 
Woolwich Arsenal, in presenting me with one of the testimonials 
—the last—in 1880. He said :—‘‘ We know that but for his—Mr. 
Newton’s—unrelaxing and anxious care, unsleeping diligence, un-- 
varying efforts, and ceaseless nursing, our own exertions would have 
failed to bring the society to its present — state of maturity 
and strength.” It appears now that these things are not held in 
remembrance, and that, the work being done, the worker is to be 
cast adrift. Again I say that I am the victim of that heinous sin, 
i titude. JOSEPH NEWTON. 

1, Norwood-road, S.E., September 2nd, 1891. 





FORCE AND MOTION. 

Srr,—I quite fail to understand Professor FitzGerald’s last letter, 
and consequently I cannot answer it. I have given di to 
illustrate what appear to me to be conditions under which two 
forces or efforts balance each other. These do not satisfy Pro- 
fessor FitzGerald—at least that is, I think, what he wishes to 
convey. To clear matters up I must ask him to answer two or 
three questions, viz.:—(1) Does he or does he not mean tosay that 
in the case I have shown by a diagram where two suspended balls 
rest against each other, that there areno balanced forces? (2) Under 
what conditions, if any, can two forces balance each other? To 
make the reply to this clear I must ask him for a diagram. 
(3) Under what conditions will two opposing forces not balance each 
other? Again I must askfor a diagram. (4) Is Newton’s third law 
true of any force? That is to say, given an effort, is it or is it not 
universally true that such effort is always opposed by an equal 
and opposite effort ? 

I use the word “‘ effort” in the sense of an action which if left 
unresisted, would produce motion in that mass of matter on which 
the effort was exerted. ‘“‘ Effort” is thus synonymous with force, 
according to the commonly received definition of that word. All 
these questions admit of a reply in the negative or affirmative, and 
I would ask him to say first, ‘‘ yes” or “‘ no,” and then, if he thought 
proper, to go on and explain why he says “‘ yes” or “ no.” 

As far as I can understand him, he seems to be talking of one 
thing while I am talking of another, and the unfortunate impression 
is still left on my mind that he does not understand Newton’s third 
law as I understand it, and that being so he totally fails to under- 
stand what the real crux is. A CRAMMER. 

London, September 7th. 


IRON ORE IMPORTS. 

Sir,—In view of the depression in the iron trade, and conse- 
2 in ore mining, I ask your insertion of the ——e notes. 

ingineers of all grades should study them, and perhaps they will 
see why other causes than long hours have some effect on the 
scarcity or otherwise of work. 

In 1889, of Spanish iron ore there was imported 3,627,646 tons, at 
an average price of 14s, 44d.; and in 1890, 4,028,672 tons, at an 
average price of 15s. 6}d. perton. Taking 1890, this would repre- 
sent at a ton a day the lcss of 671,445 weeks’ work at British 
mines, or would represent the labour of 13,429 men for the whole 
year; and at ls. per ton royalty, a loss of £201,433 to the owners 
of the mining royalties; while to the persons working the mines it 
would, at 6d. per ton net profit, represent a loss of £100,716, or 
5 per cent. on a capital of £2,014,300. These calculations are based 
on round figures, and do not take fracti into t. The 
average price of 15s, . would give about an equivalent of 9s. 
per ton at mines for a 50 per cent. ore, and this, 1 contend, would 
give a profit of more than 6d. per ton if all low-grade ores were 
properly concentrated. 

Of course, the present output at British mines would not be 
touched by securing to ourselves a larger supply at the cost of 
importations, and there are large deposits of ore in this country 
which could be concentrated to 50 per cent. to 55 per cent., and 
delivered at much less than 15s. 6d. per ton to any of the ports 
where Spanish ores are discharged, while a good rate of profit could 
be assured. Wa ter J, May. 

Walton-on-Thames, August 21st. 














MANCHESTER TECHNICAL ScHooL.—A new de ent of 
physical and electrical engineering will be commenced this session 
at the new branch of the school in Whitworth-street where a large 
warehouse is being fitted up as follows :—Basement : Dynamo 
house, with 14-horse power high-speed Crossley electric light gas 
engine. Dynamos and motors, arranged specially for Pg mye of 
instruction. Secondary battery room, with a set of high dis- 
charge type of accumulators, arranged with switchboard for 
illustrating the application to instrument calibration and to electric 
light intallations. Complete appliances for electro-chemical opera- 
tions, especially nickel-plating and copper deposition. General 
workshop conveniences for electrical instrument making, including 
electrician’s power lathe. Ground floor: Electro-technical museum 
and advanced physical laboratory. In the former will be arranged 
samples of manufactures presented or lent by different electrical 
firms. In the latter, electrical testing instruments of the most 
approved construction will be provided. Appliances for photo- 
metric and photographic work, Also a library of works relating to 
general physics and electrical technology. First floor: Lecture 
room, with convenienees for special experimental illustration. 
Second floor: Elementary — laboratory for forty students. 
The building will be lighted by electricity, the installation being 
fitted up with jal regard to purposes of instruction. For the 
latter purpose, the electric light installation in the central school in 
Princess-street will also be available, . 
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EIGHT-HORSE COMPOUND ROAD LOCOMOTIVE 


MESSRS, C. BURRELL AND SONS, THETFORD, ENGINEERS 
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EIGHT-HORSE COMFOUND ROAD LOCOMOTIVE. | 





THE engine which we illustrate above was shown at the last 
Royal Agricultural Society’s Show, and was built to the | 
following specification :— 


General construction.—The engine to be of improved | lined with cast iron metal, the guide blocks of which to be | 


construction, with a locomotive boiler, patent compound | 
cylinders—single-crank system—and mounted on springs, | 
Burrell’s patent. The engine to be of extra strength through- | 
out, to stand continuous heavy haulage. 

Overall dimensions.—Extreme length of engine over all, 
17ft. 9in.; extreme width over driving-wheels, 7ft. 7in.; | 
extreme height to top of fly-wheel, 9ft. lin. 

Boiler.—To be of the most improved locomotive type, with 
internal fire-box suitable for burning coal as fuel, strongly 
stayed at the ends and sides by jin. screwed stays, and at the 
top by girder stays connected to a T-iron, rivetted to the shell- 
plate above. Shell-plates to be of best mild steel gin. thick. | 
Fire-box plates to be of special steel gin. thick, with solid 
foundation and fire-door rings, and a 3in. water space. All 
plates to be planed on the edges, and rivetted by hydraulic 
machinery. Longitudinal seams to be double rivetted, and | 
the boiler to be of sufficient strength throughout to with- | 
stand a continuous working pressure of 1601b. per square 
inch, and to be tested with water pressure to 275l1b. per 
square inch. To be lagged with wood, and neatly cased with 
sheet iron. To be fitted with forty-one best high-pressure lap- 
welded iron tubes, 2in. external diameter and 5ft. 8in. long, a 
strong smoke-box with circular door and tightening screws, 
furnace bars, small manhole in smoke-box, and mudholes for | 
washing out, metallic packed water gauge, all fittings to be of 
best gun-metal and gland packed, two gauge cocks, fusible | 
plug in crown of fire-box, sliding fire door worked by levers, 
wrought iron chimney bolted to cast base. 

Proportions.—Heating surface of fire-box, 32 square feet ; 
heating surface of tubes, 119 square feet; total, 151 square | 
feet. Grate area, 5°37 square feet. 

Cylinders.—To be upon the compound system—Burrell’s 
patent—arranged diagonally one over the other, high-pressure 
cylinder 6}in., and low-pressure cylinder 1lin. diameter, each 
with a stroke of 12in. To be steam jacketted, and having 
the stop valve and equilibrium throttle contained in one 
casting, and arranged to carry two Ramsbottom spring 
safety valves, each 2in. diameter. Cylinders tobe of the very 
best cold blast cast iron, as hard as can be bored. 

Slide valves.—The slide valves to be of the same class of 
iron as the cylinders, to insure uniformity of wear, and to be | 
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driven by one link motion, valve rods of steel, with solid ends 
in valve chests, avoiding the use of nuts. 


Pistons.—To be metallic packed, and fitted with hard cast | 


iron rings, of the Ramsbottom type. 
Piston-rods and crosshead—Both piston-rods of steel 14in. 
diameter, connected to one crosshead of best malleable iron 


12in. long over all. 


Link motion._-The link motion reversing gear to be of the | 


best faggotted scrap Yorkshire iron, with extra large wearing 


| surfaces and pins, to be carefully fitted, deeply case-hardened, 
| and finished bright. 


Motion bars.—To be four in number, of best mild steel, each 


| 2in. by 1Zin., accurately planed and fitted with lubricators, 


supported by the cylinder cover at one end and by a strong 
cast bracket at the other. 

Governors.—High speed governors of the cross-arm type, 
with a powerful spring and large wearing surfaces, to be fitted 
so as to control the engine for stationary purposes with great 
sensitiveness. All levers and joints to be deeply case-hardened 
and finished bright. 

Feed pump.—A continuous acting feed pump, to be placed 
in a convenient position, and worked from the foot-plate. To 
be fitted with valves of large area and short lift, so as to 
reduce wear and tear and work quietly. Pump plunger, 
valves, and cocks to be of gun-metal. 

Connecting rod.—To be of best forged scrap iron, turned 
and polished, and fitted with large adjustable bearings at 
both ends. The large end bearing to be 4in. wide, and 


| adjustable with a cotter strap secured by two turned bolts in 


the most solid manner. 

Lubrication.—Two large lubricators to be fitted to the 
cylinders, and all bearings to be provided with efficient 
lubricating arrangements throughout the engine. 

Crank-shaft.—To be of wrought iron, in one piece, without 


|}a weld, 3in. in diameter, and carried in gun-metal 


adjustable bearings Gin. and Sin. long. Crank pin to be 
4#in. diameter by 4in. long. 

Counter-shaft and cannon bracket.—To be of steel, and 
carried by a crucible steel cannon bracket extending across 


the engine, and accurately turned to fit holes in the horn | 
| plates, which are thus rigidly supported. One end to be | vided with 25ft. of best india-rubber suction hose, with all 











12in. long. These brackets are to be carried by two volute 
springs, and arranged on Burrell’s patent. 

Gearing.—First motion 2in. pitch, 3in. wide on teeth; 
second motion 2in. pitch, 3in. wide on teeth; last motion 
2}in. pitch, 4in. wide on teeth. Compensating gear fitted 
with three pinions instead of two. The whole of the gearing 
throughout the engine to be of crucible cast steel. 

Wheels.—The driving-wheels to be Boulton’s patent, 6ft. 6in. 
diameter and 16in. wide, with cast bosses and specially strong 
spokes, and fitted with brass bushes. Front wheels to be 
4ft. 14in. diameter and Yin. wide, with rims of strong T 
section, and bosses fitted with chilled cast iron bushes 12in. 
long, and to be rivetted throughout. 

F'ly-wheel.—F ly-wheel 4ft. 4in. diameter upon the crank 
shaft, by 6in. wide, and arranged to run at 170 revolutions 
per minute when driving stationary machinery. 

Fore carriage.—To be entirely of iron, and carried under 
the smoke-box by a stout plate, and arranged to control the 
locking of the wheels, thus dispensing with lock chains. 
Front axle arranged to rock upon a horizontal pin, to give a 
true mechanical motion on uneven ground. 

Steerage.—The steering gear to be conveniently placed for 
working from the foot-plate. 

Brake.—A powerful hand-screw brake to be fitted upon 
the counter-shaft and conveniently placed for the driver. 

Winding drum.—To be fitted on the main axle, with pro- 
vision for carrying fifty yards of best steel wire rope. Guide 
pulleys to be fixed upon the hind tank. 

Hind tank.—The hind tank to form the tender, and to 
contain 145 gallons of water, secured to the horn plates by 
turned bolts independent of those in the axle brackets. 

Draw bar.—Arranged across the back of the hind tank, with 
adjustable holes, to facilitate coupling up, and to be 
designed so as tu transmit the pull of the load direct to the 
horn plates, and not through the tank. 

Front tank.—A front tank to be fitted under the barrel to 
hold sixty-two gallons of water, carrying the steerage shaft, 
and connected to the hind tank by a pipe and gland cock. 

Injector.—A lifting injector, No. 4, Gresham's patent, to be 
fitted, with copper pipes and clack box with screw-down valve. 

Water lifter.—To be fitted upon the hind tank, and pro- 


carried through the plates, to form a bearing for the spur- | necessary cocks and strainer. 


wheel, and the other enclosing the sliding bearing of the | 


shaft. 
Main axle.—The main axle to be of Kirkstall rolled iron, 


Piping.—All pipe connections about the engine which are 
exposed to pressure to be of best copper, with brazed flanges 
or unions. 

Outfit.—To consist of waterproof cover, a pair of lamps, & 








turned to 5}in. diameter, and carried by two brackets of | 
crucible cast steel, with bearings of Richards’ patent metal, | full set of spanners, One screw hammer, a set of spuds for 
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soft ground and pins for ditto, a set of frost studs and cotters, 
complete set of firing tools, clinker shovel, mud rake, tube 
brush and rod, bucket, funnel, hand hammer, crowbar, spare 
fusible plug, cold chisels, half gallon tin of oil and oil feeder, 
three spare gauge glasses and rings. 


General remarks.—The whole of the above to be of the | 


very best materials, and the workmanship throughout to be 
of the highest description. The engine to be painted with 
three coats of best oil colour, neatly lined and finished with 
two coats of varnish in superior style. 








THE FRASSE LATHE AND PLANER TOOL. 


A NEw departure in a machine tool is illustrated in the accom- 
panying engraving. The tool has in cutting end a circular steel 
cutter, which is held in place by means of clamp and nuts, making 
a practically solid tool that may be adjusted to suit any work by 
unscrewing nuts and setting cutter at proper angle. The advan- 





tages claimed for this tool are as follows :—It has a cutter that is 
at all times the same be ga No forging is necessary, and in 
matter of grinding the work is most simple. The tool is such as 
to amy of more changes in cutting angles than is possible in an 
ordinary tool, and combines with this feature strength and sim- 
plicity, At any time cutters may be obtained to fit holder of any 
size, Sizes run from gin. by Fo to fin. by l4in. This tool is 
being introduced by Peter A. Frasse and Co., of New York, 


RICHARD SENNETT. | 


WE are sorry to have to announce the death of Mr. | 
| Richard Sennett, of the firmof Maudslay, Sons, and Field. | 
Born 25th October, 1847, at Penzance, Mr. Sennett entered 
as engineer student at Keyham Factory, Devonport, in 1862, 
and served five and a-half years there in this capacity. He 
always took a high position in the examinations, and was 
selected to proceed to South Kensington for the more | 
advanced course of instruction given at the Royal School of 
Naval Architecture there at that time. He obtained a first- | 
class fellowship at the conclusion of the course. After service | 
at sea as assistant engineer, he was appointed for duty at the | 
Admiralty in 1872, and from thence proceeded to Devonport | 
Dockyard as assistant to the chief engineer in 1875. He | 
served about eight years at Devonport, and was then returned | 
to the Admiralty on the retirement of Mr. John Olliver, and | 
succeeded him as Chief Engineer Inspector in 1883; and on 
the retirement of Sir J. Wright, in May, 1887, he received | 
the appointment of Engineer-in-Chief at the Admiralty, | 
which position he held till May, 1889, when he resigned the | 
appointment and his rank in the Navy to join the firm of 
Messrs. Maudslay, Sons, and Field as a director, this firm | 
being at that time converted into a limited liability com- | 
pany. He attained the naval rank of Inspector of Machinery | 
in 1885, and at the early part of his career was for some | 
time Instructor in Marine Engineering at the Royal Naval 
College, Greenwich, and obtained a Whitworth scholarship. | 
He was Vice-President of the Institution of Naval Architects, | 


publicly exhibit the best appliances suitable for so gigantic an 
undertaking. Theintroduction of the “electric light,” it is added, 
‘‘ will enable not only the large manufacturing population of the 
second city of the empire, but also the small consumers of motive 
power, to turn their attention to the use of electric motor 
appliances.” All this electricity worship may be _ better 
understood when it is explained that the exhibition is to be 
held in conjunction with ‘‘ Buffalo Bill’s Wild West Spectacle,” 
Colonel Cody, who has never visited Scotland, has arranged to 
run his mammoth show for about four months, beginning in 
mid-November, on the site and in the buildings left over 
from the Industrial Exhibition successfully held last winter. 
Whether the present curious combination will prove successful or 
not is very doubtful, at least from the electrical point of view. 
The people who patronise the Wild West performances are not 
likely to takea very lively or intelligent interest in the milder form 
of entertainment implied in smoothly working dynamos, long trans- 
missions and cunningly contrived motors. Electricity, however, is 
constantly marching ahead, and if electrical engineers can only be 
led to look seriously at the intimation in the prospectus that “a 
great opportunity is thus offered to the engineering world ” possibly 
the show may disclose some novelties. Onesuch thing is promised 
by the projectors, viz.:—The ‘“‘ distinct scientific novelty” of horti- 
culture and arboriculture by electricity. The value of the electric 
current it is said, for the purpose of destroying destructive insects, 
is very little known, and opens up a wide field for the commercial 
develepment of electricity for agricultural purposes. 

U.S. TorPEDO Boat.—Bids were opened at the U.S. Navy 
Department, Wednesday, the 26th August, for the construction, 
exclusive of armament and of torpedoes and their appendages, of a 
steel twin-screw sea-going torpedo boat of not less than 120 tons 


ns meepmae ted gta | displacement. The vessel is designated as torpedo boat No, 2. 
member of the Institute of Civil Engineers, and member of | The advertisement stipulated that in all its parts, including shaft- 
the Institute of Mechanical Engineers. Mr. Sennett was the | ing, the vessel shall be constructed of material of domestic manu- 
author of a well-known and admirable text-book on the | facture. It also provides that the contract for the construction of 
marine engine. Mr. Sennett died at Walton-on-Thames, | the vessel shall contain provisions to the effect that the speed deve- 
and was buried at Devonport on Thursday. | loped by the vessel shall not be less than an average of 24 knots per 

| hour, maintained successfully for twoconsecutivehours. Forspeed:o 
| developed and maintained above said guarantee up to and includin 


¥ 4 1 " " | 25 knots an hour, the contractor shall i ium, 
TRI ne a aa OF THE | dane contract price, at the rate a Spun dale, per adazter’ hese, 








engines of the s.s. Tynwald. We have fully described this 


we now publish has been prepared from a photograph taken 
while the engines stood in the erecting shop at Fairfield, and | 
requires no explanation in addition to that which will be | 
found on page 176. 








ELECTRICITY AND ‘‘ BUFFALO BILL.”—The prospectus has just | 
been issued of an ‘‘ Electrical Engineering Exhibition” proposed 
to be held in Glasgow, in view of the recently extended bounds of 
‘*Greater Glasgow,” and of the declared intention or desire of the 
Corporation not only to light the entire city with electricity, but 
to encourage the use of electric power in lieu of steam. The object 
of the exhibition is ostensibly to enable electrical engineers to 





| and for speed so developed and maintained by such vessel in excess 


Ovr supplement this week illustrates the twin-screw | of 25 knots per hour the contractor shall receive a premium over 


and above the contract price of 3500 dols. per quarter knot; and if 


i i i ng | the vessel fails to develope and maintain, as aforesaid, the guaranteed 
went i cus Seperate dee Angus S00, The enguaning | speed—24 knots—deductions, on account of such failure, shall be 
| made from the contract price at the rate of 2500 dols. per quarter 


knot; but that it shall be optional with the Secretary of the Navy 
to reject said vessel, if, under the conditions prescribed as aforesaid, 
she shall fail to successfully develope and maintain, for a period of 
two consecutive hours an average speed of at least 22 knots per 
hour. The vessel is to be completed in twelve months, and bidders 
are allowed to submit bids on plans designed by the Department or 


| by themselves, There were but two bids submitted, and were on 


Department plans. They were: The Cowles Engineering Company 
of Brooklyn, N.Y., 117,490 dols., and the Iowa Ironworks of 
Dubuque, 113,500 dols. The Columbia Safety Steamship Company 
sent a letter requesting that the time for opening the bids be 
extended. 
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PRESERVATIVE TREATMENT OF TIMBER. 
By Octave CHANUTE. 
Wear follows isa report nearly in full of a lecture lately de- 
livered by Mr. Octave Chanute, C.E., before the students of the 
R laer Polytechnic Institute :— 


I shall endeavour to interest you this evening by talking to you 
on a subject, concerning which little has yet been done in this 
country, but which in my jud is destined to have a consider- 





= t is 

able application—I mean the artificial pre tion of wood to pre- 
vent its decay. . - The prices of railroad ties, for instance, 
are lower now in 1890 than they were in 1882. Nevertheless, we 
are consuming at present at least twice the quantity of wood and 
twice the quantity of timber which is produced in the ordinary 
growth of our forests, and timber is sure to rise. It is certain that 
economy must be practised, and that which is likely to be intro- 
duced first is the resorting to artificial means to lengthen its life. 

Impressed with these views in 1880, the American Society of 
Civil Eaten appointed a committee to report on the best methods 
of preserving wood against decay. That committee spent five 
years in the investigation, and it reported in 1885 in a pamphlet, 
which attracted considerable attention at the time, and which it is 
hoped will lead eventually to economical results in this country. I 

the honour of being a member of that committee, became very 
much interested in the subject, and I have since made it a 
business to promote the artificial preparation of wood, and to do 
what missionary work I could toward inducing the railroads 
and other timber consumers of this country to adopt some of 
the methods which have proved a success in Europe. When I 
visited Europe last year I took pains to investigate what 
is being done there, the results that had been accomplished, 
the various methods. which had been tried and the economy 
that had been obtained. The present object in giving 
you this lecture is, first, to give you the data which have been 
gathered since that report to the Society of Civil ineers ; and 
secondly, to indicate to you which are the best meth to follow 
in preserving wood, and what is the difference between good and 
bad work. The preservatives that have been used have all of 
them been chemical in their nature; they have acted as anti- 
septics in preventing the fermentation of the sap and decay of the 
wood. Various substances have been experimented with. . . . 
The French writer Paulet, in his work on the preservation of 
timber, gives no less than 173 different methods which had 
been pro by various persons for the preservation of wood. 
Of all those, however, which have been experimented with in the 
last hundred years, only four substances seem to have stood the 
test of time, viz.: chloride of zinc, sulphate of copper, corrosive 
sublimate and creosote. These four substances, it may be said, 
are practically the only ones that are now being used, and of these 
but two are used on a large scale—creosote and chloride of zinc. 

In Europe the question of y has long since been settled. 
There is no longer any question as to whether a railway is to resort 
to wood preservation or not. It resorts to it as a matter of course. 
A manager who does not avail himself of it is looked upon as 
neglecting his duties toward his shareholders. In the United 
States timber has hitherto been so very cheap that it did not pay 
to preserve it. It was better to let it decay and renew it with new 
timber, because, unless the work is well done it is nearly useless, 
and it cannot be well done without incurring some increased cost. 
The advancing price of timber, however, has reversed that con- 
dition of affairs, so that the time has now come when in many 
sections of the United States it will not only pay to preserve timber 
against decay, but pay very handsomely, and better than many 
other rail improvements. Hence the only requisite to get it 
adopted on a large scale is to persuade the managers that success 
is certain if they use the right methods and do the work thoroughly 
well. I will explain hereafter that the time has not yet come in this 
country when we can resort to metallic ties with good economy, 
and that until we can procure metal in this country as cheaply as 
in England or France the wooden tie will continue to be cheaper. 
In England, indeed, I found last summer that although they had 
experimented very largely with metallic ties, the preference was 
now given to wooden ties creosoted. These are obtained from the 
Baltic ports, and are invariably creosoted before being laid on the 
English railways. In France I found that every tie was prepared 
artificially to resist decay, and that the principal substance used was 
creosote. It is injected in two ways—first, in creosoting proper, 
that is, by giving the heated timber a bath of creosote oil; and 
second, by the Blythe process, in which the vapours of creosote and 
steam are injected into the timber. I found the process of inject- 
ing sulphate of copper had been practically abandoned for ties, and 
is now used only for telegraph poles. In Germany I found that 
all the various processes had been gradually giving way to two, 
and that creosoting and burnettising, or the use of creosote and of 
chloride of zinc, may be said now to be the sole systems that prevail 
in Germany. 

In France I was able to get accurately at the economical results 
which had been obtained. There are on the French railroads in 
round numbers 94 millions of ties ; these have been renewed for 
the past ten years at the rate of four millions a year, or 4°2 per 
cent., at a cost of 2,800,000 dols., or 70 centseach. If they had not 
been prepared, it is known from the consumption which had 
obtained prior to ten years ago that the railroads would require 
10,000,000 ties per year to maintain their tracks, say 10°6 per 
cent., which, untreated, would cost 6,800,000 dols., or 68 cents 
each. Hence the economy would be 4,000,000 dols., less, however, 
a charge of 25 cents each for preparing the 4,000,000 treated, 
making thus a net gain of 3,000,000 dols. a year by preserving 
these ties against decay. I have made a calculation of what the 
results would be in the United States on the same basis. There 
are, as reported to the Department of Agriculture in 1890, 
515,892,918 ties in the tracks of our railroads; the —— ey 
require 60,034,647 ties, or 11°6 per cent. per year. the Frene 
basis of 4°2 per cent. per year, there would needed instead of 
the 60,000,000 but 21,672,000 ties a year, so that there would bea 
saving, if we accomplished the same results, of 38,362,647 ties a 
year. These at 35 cents apiece—which I consider a very low price 
—obtained by assuming that some roads get their ties still cheaper, 

ives a sum of 13,426,926 dols., from which, however, we must 

educt the cost of preparing the 27,672,000 ties at 25 cents, making 
5,418,000 dols., pod giving a net annual economy of 8,008,926 dols. 
This economy it is now in the power of the American railroads 
to accomplish, and when they realise it, and are well assured 
of success, it is quite certain that they will resort to those 
methods which have proved successful in oy and that they 
will call upon engineers to design, build, and operate various 
wood-preserving works. I found that some experiments were 
being tried occasionally abroad with other substances, but that 
the field had been gone over so thoroughly that there is but little 
hope of findi | new substance which will be better or even as 
good as the old. had heard before leaving home of the experi- 
ments of a gentleman in Rome, who had been treating some ties 
with arsenic, and when I was in Rome I investigated these ties. 
They had been laid ten years, and I found that the results were 
not any better than those which had been obtained with other 
mineral salts. 

Some new experiments are being tried in this country. I may 
mention notably that of “‘vulcanising” wood by inclosing it in 
iron cylinders, subjecting it to a heat from 400 to 600 degrees at a 
pressure of 200 Ib. to the square inch, and thus, as it is claimed, 
partly distilling the sap which is in the wood and transforming it 
into various antiseptics; but my judgment is that, although the 
process is a good one to season the wood, it will not be found suffi- 
cient to preserve it permanently against decay, b all testi- 
mony goes to show that the germs of decay must be poisoned to 
prevent the fermentation of the sap and the eventual decay and 
destruction of the wood. sah 

Of one thing we are certain, that the conditions of decay are 
four in number :—(1) There must be moisture, and that moisture 

















must not it to total i , for if the timber is entirely 
submerged in water it will not decay. (2) There must be access 
to oxygen for fermentation to take place. (3) The temperature 
must be between 32 deg. and 150 deg.; below freezing point no 
decay takes place ; above 150 deg. no fermentation takes place. 
(4) There must be present the germs of decay, and they must be 
active ; if they are poisoned by one of the mineral salts or by 
creosote the decay does not take place. It is also known, and that 
owe will find pretty broadly set forth in the report tothe American 

iety of Civil Engineers, that the particular process to be 
selected depends upon the intended subsequent exposure of the 
wood. If the situation be salt water or.very wet, creosote is un- 
doubtedly the proper substance to use. If it be a wooden bridge 
or a fence, it is probable that the best results would be obtained 
by the use of corrosive sublimate. If the exposure is that of a 
telegraph pole, it may be said that the French still use the sul- 
phate of copper; but if the exposure is to be that of a railroad 
tie, the experience of the Germans and in the United States seems 
to point to chloride of zinc or burnettising as the proper method 
to use. The uirements for ties, as you know, comprise the 
largest consumption of wood in this country. 

It has been proposed to substitute metal, and there is no doubt 
in my mind that the time will come within a generation when the 
tracks of our railroads will be largely laid with metallic ties. At 
present, however, it has been found that in order to have a tie 
strong enough to resist the wear it must be made so thick and 
heavy that it cannot be put down for less than 2°50dols. each. If 
the money for this be borrowed at 5 per cent., then the annual 
interest aanged upon the first cost will amount to 12hc. a year, 
which is more than the present cost of the unprepared wooden ties. 
Thus an oak tie will cost about 70c. and will last about seven years. 
It costs, therefore, about 7c. a year a tie, as against 124c. interest 
on the metallic tie. And again, if we use a hemlock tie which 
would cost unprepared 35c., and can be chemically prepared for 
20c. more, making 55c., it will then last about twelve years, maki 
its cost 4*5c. a year a tie, or a good deal less than either the oa! 
tie or the interest upon the metallic tie. It is clear, therefore, in 
my mind that present economy in this country is going to lie in the 
preparation of the inferior and cheaper kinds of wood. A selection, 
therefore, should be made of those which are most — grained, so 
as to receive a large dose of the chemicals used, and which are at 
the same time hard, so that they shall not be cut and pounded to 
pieces by the foot of the rail. 

You will find, if any of you ever engage in this business, that the 
principal difficulties you will have to contend with will be in conse- 
quence of the difference between the various kinds and qualities of 
wood, and that you will have to make many experiments in order 
to ascertain which wood is best for a particular purpose, and what 
is the best mode of treating it. Thus I have a record before me of 
a number of experiments which I have made. One set was made 
in July, 1886, with a lot of hemlock ties, which had been cut for 
two years, which were treated at the works of the Union Pacific 
Railway at Laramie. There were two lots of thirty-five ties each. 
They were weighed before they were charged in the cylinder, and 
again after they came out, the difference in their weight ae 
the amount of solution which they had absorbed. That tie whic 
increased the least in weight weighed 13 per cent. more when it 
came out than when it went in, that tie which increased the most 
gained 80 per cent. These ties ranged all the way between these 
limits. Here there was a lot of timber ties which had been cut at 
the same time from the same forest, seasoned in the same way, 
which showed such difference in the character of the wood as to 
absorb all the way from 13 to 80 per cent. of its weight. Again, last 
week a similar experiment was made for the Illinois Central 
Railroad at Chicago with the zinc tannin process. e Illinois 
Central managers wanted to know whether the timber growing 
along the line ef its road would properly take the treatment, so 
they sent a number of ties of various kinds of wood. There were 
four ties of pin oak which took from 8°6 to 12°3 per cent. of their 
weight of solution; there were four ties of red oak which took 
from 13 to 21 per cent. of their weight; there were four ties of 
black oak which took from 15 to 21 per cent.; there were four of 
water oak which took from 17 to per cent.; there were two 
beech ties which took from 9 to 10 per cent. only, while the French 
beech, as a rule, takes 28 per cent.; there were two ties of sweet 
gum which took 4 to 5 per cent. only, while there was a maple tie 
which took 574 per cent. of its weight ; two black gum ties which 
took 30 and per cent. respectively; two cypress absorbing 48 

r cent., and one red elm which took 45 per cent., while two 
ickory ties took but from 3°7 to 5:7 per cent., &c. So that you 
see that there is an enormous difference in the receptivity of the 
various woods, and that in order to do good work it is necessary to 
ascertain which woods will accept the treatment best. 

It is also necessary to promote their receptivity so as to put them 
in the best condition. First, by cutting them at such time of the 
year when they will contain the least sap. It is for that reason 
that railroad ties in the north are purchased in the winter ; there 
is then less sap and larger space in the sap cells for the reception 
of the chemicals which are to be injected. There is a different 
practice to that in the extreme south, where it is found best to 
cut some varieties of wood in the summer, and the reason given 
therefore is that in consequence of the drought of that time of the 
year there is less sap in the wood. Moreover, in order to inject the 
chemicals properly, the timber should be seasoned, the moisture 
needs to be evaporated, so that the voids in the sap cells shall be 
the greatest possible. The French have tried a great many expe- 
riments and I have some before me. Thus with elm they found 
that when it was fresh cut it would absorb 26 per cent. of its 
weight of solution, but when it was well seasoned it will absorb 69 
percent. Beech, when fresh, will only absorb 21 per cent., and 
when seasoned it will absorb 47 per cent. of its weight. The French 
poplar will absorb 27 per cent. when green, and 59 per cent. when 
seasoned. So it is evident that in order to inject the chemicals 
properly, trees should be cut at the right time, and then should be 
properly seasoned. 

@ process which seems to best adapted for ties in this country 
is that which uses chloride of zinc. It has been found by the 
Germans that it needs of this salt one-quarter of 1 per cent. of 
the weight of the wood when dry in order to effect an actual 
preservation. We are in the habit at the works with which I am 
connected of injecting twice that quantity, because of the differ- 
ence found to exist between the individual trees, some absorbin, 
more than others, and so, in order to make sure that there shall 
be a quarter of 1 per cent., one-half of 1 per cent. of the weight of 
the wood of the salt is injected. The important factor, as I have 
said, is to have the wood in the right condition. 

It has been found by experience that the proper rate of absorp- 
tion varies with the different antiseptics. For creosote ties it 
requires 10]b. to the cubic foot, which amounts to 8331b. per 
thousand feet of board measure, but for preservation against the 
teredo from 151b. to 19]b. to the cubic foot should be injected. 
For sulphate of copper French specifications require that the 
solution should be 2 per cent. strong, and that the amount of salt 
injected should be 0°341b. per cubic foot. For chloride of zinc the 
solution should be 1 to 2°5 per cent. strong, and the quantity 
absorbed should be 0°26]b. to the cubic foot, or 211b. per thou- 
sand. For corrosive sublimate there should be about 0°061b. per 
cubic foot, but that minute quantity is such that if the w is 
ex to moisture the salt will wash out more than the other 
salts which I have mentioned. 

One difficulty is that there is no method of testing whether the 
work is thoroughly well done except with the use of sulphate of 
copper. In that case, a solution of ferro-cyanide of potassium, 
applied with a brush to the timber, indicates by the resulting dis- 
coloration the amount of copper absorbed. For the other sub- 
stances the only method is chemical analysis, or that of gauging at 
the works the quantity which is being injected by reading the 
indicators at the tanks ; and I can best explain how that is done 
by describing the operation as performed with chloride of zinc at 


the works in Chicago, The timber treated there is hemlock, which 





has been cut ove from one to six months when it arrives at 
the works, e works consist of two cylinders 111ft. long and 6ft, 
in diameter, in which a track is laid ; on this small cars run, which 
are loaded with the ties. Thirteen cars go in the cylinders, carry- 
ing from 350 to 400 ties. After these are inse the doors are 
hermetically sealed by being pressed hard on a rubber gasket, 
which is laid into the flange against which the door closes. Then 
steam is admitted to the inside of the cylinder, and it takes 30 min, 
to obtain a pressure of 181b. to the squareinch. Beyond that pres- 
sure it is not best to go, because, if ter heat is applied, the 
fibre of the wood is injured, and it has been ame that 
not much more than 18 lb. is safe to work with. Then 
steam ser wan ed is then maintained for a period of three hours, the 
result being to gradually warm up the wood and liquefy the sap 
so as to put it in such a condition that it is most readily extracted 
by the next operation. That consists of blowing off the steam and 
then working a vacuum pump in order to uce the pressure, 
when the heated air which is inside of the sap cells of the wood 
expands and drives out a considerable quantity of sap ; this falls 
into the bottom of the cylinder and is pumped out. At that stage 
of the operation there is a decided smell of vegetation coming from 
the sap, the object of all this being to open ee pores of the wood 
and to make a place where the preservative solution may be in- 
jected. Then the valves are opened and the preserving solution 
is admitted, this occupying about thirty minutes. The wood im- 
mediately drinks up a quantity of this solution, but that absorption 
gradually slows up and then pressure is put on, carried to 100 lb, 
to the square inch, and that pressure is kept up by a few strokes 
of the pump, as absorption proceeds, for a period of three hours. 
Then the chloride solution is expelled from the cylinder pumping in 
air at the top, and it is thus forced back into the tanks ; this occupies 
twenty minutes, at the end of which time a second solution of tannin 
is admitted, this comer fifteen minutes ; then pressure is put on 
the solution of tannin for the of two hours, reason of 
this second injection is this: The first solution of chloride of zinc 
is mixed with a small quantity of glue, and that glue coming in 
contact with the ence solution of tannin prod sm lel 
of artificial leather, which act as diaphragms for the sap tubes, and 
thus prevent the zinc from being washed out. That is the theory, 
at any rate, and the experience in the last five or six years seems 
to su tiate it. The exact value of this process, however, will 
be better known five or six years hence than it is now. After the 
tannin solution is forced back, which occupies twenty minutes, the 
cylinder is then opened and is discharged in twenty minutes, the 
whole treatment occupying twelve hours; the 400 ties mentioned 
absorbing about a gallon and a-half of solution to the cubic foot. 

The quantity absorbed is obtained as follows: Each cylinder is 
accurately gauged with thirteen cars in it, and by reading the 
gauges on the solution tub at the lowest point reached, just before 
the surplus solution is forced back out of the cylinder, and also 
after it is all forced back, the displacement of each | is ascer- 
tained, and thus the number of cubic feet of ties in the cylinder is 
known. The solution tank being also gauged by observing the 
reading both before and after each run, the total cubic feet of 
solution absorbed by the charge is also ascertained, and the 
strength being known, it is easy to pute the t of pure 
chloride absorbed. 

We find in Chicago that there are go differences between 
various cargoes of ties as they arrive. ese come by lake from 
different points on the lakes, and they are found to absorb different 
quantities of solution, so that whenever a new cargo comes in its 
condition is ascertained by experiment and then the strength of 
the solution is gauged, so that at all times about the same quantity 
of metallic salt shall be injected. It is also found that there is a 
great difference in the condition of the wood between the various 
months. Those ties which arrive in the early of the year 
require a stronger solution than those that arrive in the fall. The 
latter absorb the solution more readily, and the solution may then 
be weakened with advantage; for the weaker the solution, pro- 
vided the necessary quantity of the salt be injected, the better is 
the result. So changes are constantly made in the strength of 
the solution, in order to inject uniform quantities of chloride of zinc. 

The desirable thing, if it could be done, would be to inject a 
metallic salt in solution with petroleum oil or some similar sub- 
stance which would repel moisture. I investigated at the time of 
preparing the report to the American Society of Civil Engineers 
the effect of applying petroleum to wood. I found that when 
wood was constantly saturated by petroleum it proved an effective 
preservative; but that petroleum is so volatile, that if the wood 
was merely injected once, and no more was applied, the petroleum 
would evaporate. If a solution could be injected consisting of 
chloride of zinc or of mercury with petroleum, the mineral salt 
would then poison the germs of decay, while the petroleum would 
prevent the intrusion of moisture, and probably better results 
could be had than with any antiseptic except creosote, which latter is 
unfortunately quite expensive. 

That brings me to tell you the cost of these various treatments. 
The cost of treatment with bichloride of mercury has been about 
10c. per tie on the Eastern Railroad of Massachusetts, but that did 
not provide for a sufficiently strong injection to do much good, so 
that the road, after working the process for five or six years, 
abandoned it upon finding that they did not get their money’s 
worth. The cost of treatment with sulphate of copper would 
about 24c. per tie. It has been used to a very small extent in this 
country. It has not succeeded, and it is not recommended, The 
cost of treatment by chloride of zinc is about 20c. per tie. It can 
be done in different localities from 18c. to 20c. a tie, while the cost 
of treatment with creosote, which is the method used in France 
and England, if well done, would be about 60c. a tie. I may 
explain that in this country the normal price of creosote is 8c. a 

lon, while in England it is but 4c., there being a greater demand 
or coal tar for roofing purposes in this country than in land, sv 
that when the wood-preserving works want a supply they have not 
always obtained it at home. ‘The supply of creosote is, moreover, 
growing less every year by reason of the diminishing quantity of coal 
used for making gas, and by the substitution therefor of water gas, 
which is charged with some product of naphtha as an illuminant. 
Therefore, while the creosote process, as an independent proposi- 
tion, is the best in use, it is not the most economical. It will 
probably lengthen the life of a wooden tie to about twenty years 
at a cost of 60c., while at a cost of 20c. we can lengthen the life of 
the same tie with chloride of zinc to twelve or sixteen years. 
Therefore, so long as timber is so cheap in this country, it will be 
preferable to use the cheaper preservative. 

Care should be taken after the ties are ey mang to allow them 
to dry before they are laid. They should be piled up about two or 
three months, so that the moisture may be evaporated from them 
and leave only the preservative substance in the wood, so that it 
shall be in the best condition to resist a fresh intrusion of moisture. 
They can be marked for record in one or two ways, either by 
stamping an indentation at the end, or, as the Germans do, by 
driving in a nail with the year of its preparation in raised letters 
on its head, which nail is galvanised or dipped in zinc in order to 

revent it from rusting. In that way, upon inspection, the year 
in which the tie was prepared is at once seen, and the decay and 
wear is accurately known. 

It is very important in laying these preserved ties that the road- 
bed should be well drained, so that moisture shall not accumulate 
about the wood to promote the beginning of decay. It has been 
found, however, as reported in the last bulletin of the Department 
of Agriculture, that in endeavouring to drain the roadbed 
thoroughly we may encounter another danger—the tie is cut and 
se by the rail when laid on rigid block ballast—so that it is 

estroyed by abrasion instead of being destroyed by decay. All 
these points naturally will come up and have to be studied, and I 
trust that such of you as may hereafter be intrusted with the doing 
of such work will ascertain more fully than I have done all the 
various conditions of success, and will be enabled to do still better 
work than which is now being carried on in this country.— Railroad 
Gazette, 
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RAILWAY MATTERS. 


A portion of the railway which is being built by an 
English company, and will place Gibraltar in communication with 
the rest of Europe, was opened on Monday. This section, which 
is forty-five miles in length, connects badilla with Ronda, 
Twenty-six miles of the railway, the distance from Algeciras to 
Jimena, are already open, but forty miles are still wanting to 
complete the line. 


A Revrer’s telegram from Basle states that ‘‘ MM. 
Yschokke and Seifert, the engineering experts appointed by the 
Basle Civil Court to investigate the causes of the terrible railway 
accident which occurred near that city in June last, ascribe the 
disaster to the defective construction of the bridge at Moenchen- 
stein.” ‘‘ Defective construction” probably means defective design 
more than construction or workmanship, 


TxE new steamer Ibex for the Channel Island service, 
built for the Great Western Railway Company, is a sch 
rigged twin-screw steamer, 270ft. by 32ft. 6in. by 15ft. 6in.; gross 
tonnage, 1160; net tonnage, 372. She is em with engines of 
4300-horse power, and when tried for speed made 19} knots. She 
accomplished the passage from Guernsey to Weymouth, a distance 
of seventy-two nautical miles, in 3 hours 35 minutes, being an 
average hourly speed of 20°02 knots. 


A “ paLace” car has just been built in Massachusetts 
for the Montreal and Toronto line of the Canadian Pacific. ‘It is 
66ft. long; the central ‘drawing-room,’ which is turned into a 
dormitory at night, is 32ft. in length, 9ft. in width, and 10}ft. in 
height, and is furnished with a dozen easy chairs, It is said that 
the ceiling is f 1 with designs representing the four seasons ; 
and a striking novelty consists of six bay windows. Besides this 
apartment there are lavatories—where a quantity of powdered soap 
slides into the basin of water on pressing a button—a kitchen, a 
safe for valuables, an ‘‘observation room,” a private state room, 
a library with writing desk and medicine chest, and other con- 
veniences. The car is ventilated by compressed air and heated by 
steam from the engine.” How long will it be before this nice little 
carriage of 66ft. length is derailed ! 


Tue Canadian Pacific Railway Company’s fast mail 
train, which left Vancouver on Saturday last at 1.0 p.m., on the 
arrival of the Canadian Pacific Railway’s steamship Empress of 
Japan, with the China and Japan mails, reached Brockville, 
Ontario, at three minutes past nine p.m., on the Ist inst., having 
made the run in seventy six hours, allowing for three hours lost 
by the difference of time. A special train left Morristown at 9.45 
p.m., which will have probably reached New York at 4.30 a.m., 
on the 2nd inst., making the time from Vancouver to New York 
about 83 tons, and from Yokohama to New York a trifle 
less than 18 days. If the mails catch the Inman Line steam- 
ship City of New York, which sails at 5.0 a.m,, they should 
reach London on Wednesday, September 9th, making the time 
from Yokobama to London, vid the Canadian Pacific Railway and 
New York, just 21 days. 


Ir does not appear that the electric lighting of rail- 
way carriages has yet reached a satisfactory, practical and com- 
mercial stage. The London, Brighton and South Coast Company 
has bad the m in use for some years and with a certain amount 
of success as far as getting a light and running a light is concerned, 
but it is quite clear, that, from a practical and economical point of 
view, it is inferior to gas-lighting. We learn that this company 
has decided toadopt the oil-gas system of lighting (Pintsch’s system), 
and that a large oil gas works is to be built and about two hundred 
carriages are to be fitted at once, Safety, certainty, economy and 
very small t of attend requi by carriages lighted on 
this system, must of course explain the choice of it by railway men, 
who have to secure the best possible thing at the lowest cost con- 
sistent with the highest efficiency. When we remember how very 
rapidly the system of the Pintsch Lighting Company is being 
adopted in America, we need not be surprised to find that it is 
deemed preferable to electric lighting in this country. 


It is stated that a scheme of considerable importance 
to Belfast, the North of Ireland, and the travelling public general] 
is under consideration. At present it is impossible to pass throug 
Belfast by train. Passengers en route are obliged to change, and, 
on reaching another station in a remote portion of the city, are 
subjected to the inconvenience of “‘carrying” and probably, if 
their arrival has not been punctual, of the continuity of their 
journey being interrupted. Recently a number of gentlemen, 
representing a company of London financiers, visited Belfast. 
They propose that a central station should occupy a site in 
King-street, close to Smithfield. The Northern Company’s con- 
nection is to be tunnelled by York-street and Royal-avenue, and 
the line from the present County Down terminus, continuing the 
low level, will reach the proposed centre by Waring-street and 
Berry-street. It is also pro to tunnel the Great Northern 
from a point outside the existing station in Great Victoria-street. 
The scheme also provides for the building of a grand hotel on the 
central station premises, It is estimated to cost three-quarters of 
a million sterling. Sir Frederick Bramwell is mentioned as the 
consulting engineer. 


On and after the Ist of October, the so-called zone 
tariff will, it is reported, come into force for passengers on the 
Berlin street railways. Up to a distance of seven and a-half kilo- 
metres the price of a third-class return ticket will then be 
20 pfennige ae) and that of a second-class return ticket 
30 pfennige (3d.). The new tariff will operate within a district of 
about two German square miles, and will thus bring all the out- 
lying suburbs into the zonesystem. The importance of this innova- 
tion from an economical a will at once become apparent. 
In the first place it means in the most favourable cases a reduction 
of the present rate of fares by about 60 per cent. Secondly, it will 
enable the working classes to take up their quarters in the suburbs, 
where the rental of smaller dwellings is much lower than in the 
capital, in some cases by about 50 per cent.; and the air would be 
healthier and better than in the metropolis. Strange to say, the 
Administration of the Berlin Railways has not yet assented toa 
reduction of the price of season tickets. A third-class season 
ticket for the entire Berlin district now costs 60 marks (£3) per 
annum. The public are clamorous for a reduction on this head to 
about 30 or 40 marks (30s. or 40s.), and the Press is strongly urging 
the Administration to make that concession. 


Ir is stated that the Shan States Railway scheme has 
reached a practical stage, and that the efforts of the Burma-China 
Association have been crowned with success, A syndicate has 
been registered with a — of three millions sterling. Indian 
Engineering says :—The basis of the terms of concession to the 
syndicate are the exclusive right to work mineral and forest lands 
within a given area along the pro; route, and also the usual 
restrictions in to completion of the line within a stated 
period. Practically the provisions are similar to that granted to 
the syndicate projecting the Assam-Chittagong Railway. Mr. 
Bagley’s route has been selected although strongly opposed by the 
admirers of Messrs. Colquhoun and Hallet’s scheme, which route 
started from Moulmein and eventually terminated at Bangkok, a 
distance of 708 miles. The selected route will be a continuation 
from the Mandalay line in a north-easterly direction through the 
Northern Shan States by way of Thouzai, Thibaw and Lashio, to 
Kunlon ferry—a distance of 285 miles—at an estimated cost of 350 
lakhs ; so that with about 300 miles more we shall be brought into 
direct communication with South-Western China, which must be 
the ultimate object of any railway projected in this direction to 
turn the trade now taking a different course through French enter- 
prise in that sphere, 




















NOTES AND MEMORANDA. 


In Greater London 3399 births and 1668 deaths were 
registered last week, corresponding to annual rates of 31°3 and 15°4 
per thousand of the estimated population. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
16°8 per 1000. Preston was again worst with 27°5 per 1000, and 
Nottingham and Portsmouth best with 11°3 and 11-7 respectively. 


In London 2557 births and 1299 deaths were registered. 
Allowing for increase of population, the births were 26 and the 
deaths 143 below the average numbers in the corresponding weeks 
of the last ten years. The annual death rate, which had been 20°1, 
17°8, and 17°3 in the preceding three weeks, fell last week to 16-0. 


In a recent number of the American Meteorological 
Journal, Franklin’s kite experiment is described by A. McAdie, 
who also describes similar experiments recently carried on at the 
Blue Hill Observatory, near Boston, U.S., the chief advance being 
that at every step the electrical potential of the atmosphere was 
measured by an electrometer. The kite was sent up on several 
days, and at a height of 1000ft. sparks over jin. in length were 
obtained ; while abnormal movements of the stream of water from 
the electrometer during electrical disturbance always foretold when 
a flash of lightning was about to occur. 


Tuat the Colorado desert lake will be permanent, there 
does no longer seem to be any doubt. The latest reports from Salton 
are that the water is slowly rising at the rate of about #in. per day, 
the extensive area over which the water has spread and the exces- 
sive evaporation preventing a rapid increase in the depth of the 
water. Parties who have recently explored the country in the 
vicinity of the lake, report that the water has cut a well defined 
channel from the river to the lake, and is so deep that there will be 
a flow to the latter, even when the former is at its lowest stages. 
About three miles below the junction of the Volorado and the New 
rivers, a bar, which is rapidly growing larger, has been formed 
across the Colorado. 


Ir is stated in Pittsburg, Pennsylvania, that experi- 
ments conducted by Mr. Thomas Harrington, of that city, upon 
nickel steel and manganese bronze have resulted in the discovery 
of a new metal. Among other qualities this metal is described as 
possessing great tensile strength, and it cannot be corroded by 
acids, while it can be wrought without difficulty. An exhaustive 
report on the discovery been made to Washington by Lieu- 
tenant Cowles, naval inspector. This statement must be taken 
with great caution. According to one report the metal has been 
found in quite insignificant quantities. It is a chemical, not a 
commercial metal. According to another report, Mr. Harrington 
has discovered a new alloy, which isa very different thing from a 
new metal, 





THERE are 413 species of trees found within the limits 
of the United States and Territories, sixteen of which, when per- 
fectly seasoned, will sink in water. The heaviest of these is the 
black ironwood (Condalia ferrea), found only in Southern Florida, 
which is more than 30 per cent. heavier than water. Of the other 
fifteen, the best known are the lignum vite (Guaiacum sanctum) 
and the mangrove (Riizopora mangle). Texas and New Mexico 
lands, full of queer, creeping, crawling, walking, and inanimate 
things, are the homes of a species of oak (Quercus grisea) which, 
according to the Scientific American, is about one and one-fourth 
times heavier than water, and which, when green, will sink almost 
as quickly as a bar of iron. It grows only in mountain regions, 
and has been found westward as far as the Colorado desert, where 
it grows at an elevation of 10,000ft. 


In the Bull. Soc. Chim. V. 808, M. C. Lepierre states 
that in demonstrating that sulphur, melted at about 115deg. C., 
can be cooled in paper, he happened to use a lithographed card of 
which the edges were turned up. Upon taking away the card he 
discovered that the lithographed characters were clearly and 
ey impressed upon the cooled surface of the sulphur, and 
remained after hard friction and washing. By repeated experiments 
he has been able to get very fine results, removing the paper each 
time by a mere washing and rubbing process. He finds that 
sulphur will receive impressions from and reproduce faithfully 
characters or designs in ordinary graphite crayon, coloured crayons, 
writing ink, typographical inks, china ink, lithographic inks— 
coloured or uncoloured—and others. He remarks, too, that it 
will reproduce with remarkable exactitude geographical maps. 


Ware the public is still marveling over Salvator’s 
wonderful performance in running a mile in 1°35}, there are few 
who have, through comparison and analysis, sought to realise what 
a terrific burst of speed this is, It is nearly forty miles an hour— 
a rate averaged by very few of our fastest ro trains. There 
are 5820ft. in a mile, so that for every one of these ninety-five 
seconds—for every beat of a man’s pulse—this wonderful horse 
covered fifty-five and three-tenths feet of und. The shortest 
space of time noted by the turfman’s watch is a quarter of a second 
—an interval so brief that the eye can hardly observe, the mind 
can hardly appreciate it. Yet in every one of those 382 quarters 
of a second that magnificent creature leaped sixteen and three- 
tenths feet. Such are the amazing results of careful breeding as 
= the Scientific American—in the American race 

orse, 


Tuirty thousand tons, or 2000 carloads, of “staff” 
will be used in the construction of the main buildings of the 
Columbian Exposition. The Scientific American says:—It has been 
decided that all of the buildings will be faced with this material. 
Staff was invented in France about 1876, and first used in the 
buildings of the Paris Exhibition in 1878. It is com chiefly 
of powdered gypsum, the other constituents being alumina, 
glycerine, and dextrine. These are mixed with water without 
heat, and cast in moulds in any desired shape, and allowed to 
harden. The natural colour is a murky white, but other colours 
are produced by external washes, rather than by additional 
ingredients. To prevent brittleness the material is cast around a 
coarse cloth, bagging, or oakum. The casts are shallow, and about 
tin. thick, They may be in any form—in imitation of cut stone, 
rock-faced stone, mouldings, or the most delicate designs. For 
the lower portions of the walls the material is mixed with cement, 
which makes it hard. The material is impervious to water. 


Tue Rush-street bridge in Chicago, one of the largest 
drawbridges in the world, is now operated by an electric motor. 
In place of the engine and engine house on the top of the bridge an 
electric motor, which is placed out of sight underneath the bridge, 
has been substituted. e saving in weight by the change from 
the heavy engine, engine house, shafting and gearing, to the 
electric motor will be about 40 tons. The vibration caused by the 
motion of the steam engine at nearly 20ft. above the centre of 
gravity of the bridge is also removed. It is estimated that the 
entire cost of operating the bridge by electricity will not be more 
than 150 dols. per month. The total cost of the installation was 
about 3000 dols. Power is supplied through an underground con- 
ductor from the station of the Chicago Are Light and Power 
Company. The conductor is carried under the river to the central 
pier, and is connected with the motor by means of a system of 
trolleys running on tracks placed at the base of the drawbridge. 
The motor and its connections, which were constructed from plans 
made by Mr. George P. Nichols, of the Thompson-Houston Electric 
Company, have been put in place by the latter company. A 
similar apparatus has been, says the Electrical World, in successsful 
operation for two months on the Grand-avenue bridge, the largest 
drawbridge in Milwaukee. The Rush-street bridge in Chicago 


weighs 800 tons, 








MISCELLANEA. 


Messrs. ARCHDALE AND Co., Birmingham, announce a 
change in the name of their London representatives from J. W. 
Phillips to J. W. and. J. Phillips, College-hill, E.C. 


It is reported that the extensive steel works of Messrs. 
Bolckow and Vaughan at Eston, near Middlesbrough, have been 
laid idle for want of orders, Several thousand men are thrown out 
of work in consequence, 


Messrs. Cummine and Euuis, Inverkeithing, announce 
that they have taken over the shipbuilding yard and patent slip- 
way of Messrs. R. and D. Ross, Inverkeithing, and are now pre- 
—* undertake the building and repairing of all types of 
vesse| 


Mr. Jostan Guest, West Bromwich, has just dispatched 
to the United States a seamless steel tube mill, being the second 
exported recently. The mills have been constructed on the same 
principle as those supplied by him in Birmingham, and the 
surrounding districts, for the cycle and boiler trades. 


A Frencuman, M..Charles Terront, has just won a 
prize of 2000f., offerred by the Petit Journal, for the best record on 
a bicycle from Paris to Brest and back. He accomplished the 
double journey in seventy-one and a-half hours; the distance 
— being put at 750miles, making his average speed 10°5 miles 
per hour. 


Tue County Surveyorships—Ireland—examination for 
which is now advertised, are worth from £450 to £650 per annum, 
with the privilege ci private practice in most counties. The sub- 
jects for examination can be obtained from the Secretary, Civil 
Service Commission, and copies of examination papers which have 
been set in previous examinations seen in some of the older Civil 
Service reports. The number of vacancies, we believe, is four. 


Ir is now announced that the “ lithanode” for secon- 
dary and for primary battery purposes is made by the Mining and 
General Electric Lamp Company, Millbank-street, Westminster. 
The lithanode plates are made in several sizes and thicknesses, and 
of three different degrees of hardness, one hard, for strength and 
durability are first essentials, a medium type for general use, and 
a soft or porous plate suitable for rapid discharge. They may be 
used in conjunction with spongy lead electrodes or with amalga- 
— zinc. With the latter they give an electro-motive force of 

*D volts. 


A LIMITED company, with a capital of £80,000, has 
been formed for starting the manufacture of Portland cement at 
Kiretch-Bournon, in the Bosphorus. Cement has hitherto had to 
be imported from this country or France at a great cost, and it is 
believed that it can be produced at the places named at a com- 
paratively low price. Material is plentiful, and the geographical 
position of the factory being excellent, its promoters hope to make 
sales, not only in Turkey, but also in Russia, Roumania, Greece, 
and Egypt. The necessary machinery and appliances are, it is 
pont now being purchased in Paris and Berlin, and it is in- 
tended to begin active operations this autumn. 


THE statistics for August issued by the Cleveland Iron- 
masters’ Association were, on the whole, not unfavourable. They cer- 
tainly showed an increase of 4616 tons in the stocks, but this was about 
what was calculated upon, and was accounted for by the almost 
total stoppage of local deliveries during Stockton race week. In 
August, 1890, stocks increased 8034 tons, but in August, 1891, 
there was a decrease of 9244 tons. Shipments of pig iron were 
6797 tons more than in July, 1891, and 12,028 tons more than in 
August, 1890. Of the 151 furnaces built, eighty-nine were in 
operation at the end of the month—one more than at July 3lst—. 
and of these fifty-nine were producing Cleveland pig and thirty 
hematite, spiegel, or basic pig iron. 


THE importance of providing private appliances for the 
extinction of fires in mansions is gradually becoming recognised 
by country gentlemen, for although the nearest town may be 
equipped with powerful engines, the time occupied in sending for 
these and in their returning is usually so considerable as to render 
their aid almost useless. Lord Brassey has recently been anxious 
for the safety of his house at Battle, near Hastings, and after 
seeking advice from an experienced engineer, he has had a reser- 
voir constructed under his lawn holding over 60,000 gallons of 
water, whence a powerful steam fire-engine of Merryweather’s 
type will draw water and throw it in enormous volume over the 
mansion. A private fire brigade is also in course of formation, 
composed of the gardeners and other workmen on the estate. 


Mr. Wyon, the eminent medallist, who had been a 
member of the Society of Arts since 1852, died suddenly on 
Thursday, August 20th. He was the son of the late Mr. William 
Wyon, R.A., chief engraver to the Mint, and was born at the 
Mint in 1826. He was educated at Merchant Taylors’ School, and 
in 1843, when only seventeen years of age, he was appointed assis- 
tant engraver to the Mint. On his father’s death, in 1851, he 
became modeller and chief engraver. He also succeeded his father 
as engraver to the Goldsmiths’ Company, and was subsequently 
appointed engraver to the Assay Offices of Birmingham, Sheffield, 
and Chester. Mr. Wyon’s whole life was passed in the designing 
of coins and medals, and the list of his works isa long one. For 
many years he produced all the medals of the Society of Arts. 


Tue steam and electric plants at the Columbian Ex- 
position will, according to American papers, “‘be stupendous.” 
24,000 h.p. will be required to drive the machinery. e@ power 
at the Centennial in Philadelphia was furnished by the Corliss 
engine, now at Pullman, which is 2456h.p. At Paris 6000 h.p. 
was found sufficient. In the Machinery Hall the machines on 
exhibition will be driven by six lines of shafting carrying the 
required pulleys, each line running lengthwise with the building, 
or about S800ft. Each of these six lines will be divided into 
four sections of a length of 200ft, and eacb section will be 
driven by an engine. This necessitates the use for power in 
Machinery Hall of twenty-four engines with a capacity of 125 to 
200 h.p. These sections of shafting will be provided with 
friction couplings on the ends, so that in case of accident, or 
the disabling of any engine, its sectiou may be driven by the 
engine on the other side of it. 


Speaxrne of the recent horrible disaster in Park Place, 
New York, last Saturday, which cost the lives of over 60 
occupants of a shaky but “‘inspected” building, Engineering News 
says :—The wreck is now about cleared up, and the authorities are 
trying to fix the responsibility. From all the evidence that we are yet 
able to gather, there was no explosion of gas or chemicals, as at first 
prac and still insisted upon-by the building inspectors. Barrels 
of oil, cans of benzine and other inflammable substances have been 
found in the wreck ; but they are intact, and it is not reasonable to 
suppose that some ofthese could have exploded without firing the 
rest. There is enough evidence of another nature to point to the true 
cause. The first of these is that widely spread shallow holes in the 
walls of the adjoining buildings show that the floor beams proper 
ran from front to rear of the building, and rested upon a few cross 
girders that had a very insecure hold in the side walls, and had 
seemingly nothing but brick under them. On these floors, and 
transmitting a most dangerous jar in the direction of the floor 
beams, were fifteen heavy printing presses, located in the fourth 
and fifth stories of the building. Added to the 50 tons or more of 
these presses were other tons of paper, printing material, and 
posed stock. The walls had —— cracked under excessive 
load, and these cracks were hidden by pasteboards nailed over 
them, bearing an inscription forbidding them to be torn down.” 
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PUBLISHER'S NOTICE, 


*,* With this week's number is issued a Two-page Supplement of an 
engraving of the Triple-expansion Twin-screw Engines, s.s. Tynwald. 
Every copy as issued the Publisher includes a of the 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tok Encineer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation, No notice can be taken of communications which do not comply 
with these instructions. 


Witt Mr. Richard Shepherd, late of Broken Hill, be so good as to send 
us his present address ? 


FRUIT DRYING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—I should be exceedingly obliged if any of your correspondents 
could give me the address of any makers of machinery for fruit drying. 
September 8th. RACIAS. 














LUBRICATING SOLIDS. 
(To the Editor of the Engineer.) 

Sir,—Can any reader give me any information concerning a method of 
lubricating heavy shafts which has, I am told, been tried somewhere 
abread? It consists in placing sticks of lubricant in holes in the bearings. 
These are pressed on the shaft by springs. The whole affair closely 
resembles an ordinary candle 4 for carriages, the tube holding the 
lubricant and spring, fitting on with a bayonet joint. 1 cannot find who 


is the maker. 
Liverpool, September 8th. AntI-FRIcTion. 


SUBSCRIPTIONS. 


Tue Enornerr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. .. £0 148, 6d. 
Yearly (including two double numbers) - 41 Ge Od. 

If credit occur, an extra charge cf two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

A complete set of Tak Encineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tae ENGINgER weekly and post free. 
Subscriptions sent by Post-office Order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s, China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
bay ~— gonee Kormey, Lege gt Ante Russia, Spain, Sweden, 

.; Borneo, on, Java, and Sin re, £2 0s. 6d.; Manilla 
Sandwich Isies, £2 5a. — ‘ 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “‘ ordinary” and “' special” positions 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity songs to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THE ENorneer. 





THE ENGINEER. 


SEPTEMBER 11, 1891, 








ENGINEERS FOR THE NAVY. 


WE publish this week a letter from ‘“ Another 
Engineer, R.N.,” which contains some information and 
a good deal of criticism. Our correspondent begins by 
pointing out that up to 1876 the attainments of the 
engineers of the Navy were similar in all respects to 
those of the engineers of the present day who serve in 
the mercantine marine. These men were, he states, 
excellent engine drivers and nothing more, and the Com- 
mittee — at the instance of Admiral Sir Astley 
Cooper Key are responsible for the existing system. As 
to the first statement, we have no hesitation in saying 
that the best men of the mercantile marine are not mere 


208 | engine drivers; and without disparagement to a class of 


worthy men who have long passed out of the Navy, 
we may add that the modern sea-going engineer in all 
the best lines of ocean steamers is in every respect a 
better trained and educated man than were the mass of 
naval engineers of the old school. Before 1876 it was 
found to be practically impossible to get really good men 
to join the Navy. The pay and position were not 
sufficiently tempting. The naval engineers were never 
as a class the best men that could be found at sea. 
Furthermore, at that time the standard of efficiency was 
comparatively low. Within the last few years pressures 
have been enormously augmented. The power developed 
and the dimensions of the engines have been increased. 
The type of men who ran the old slow speed low- 
pressure jet-condensing engines had little in common 
with those who have charge of the triple-expansion 
engines of the present day. Our correspondent, no doubt 
unintentionally, does the modern mercantile marine 
engineer an injustice. Take, for example, such a ship as 
the City of Vienna—not to talk of the Atlantic racers— 
and we find triple-expansion engines indicating nearly 
4000-horse power. There are two large dynamos, driven 
by two double-cylinder engines, in the engine-room. 
There are centrifugal circulating pumps. There are three 
separate fans and fan engines for supplying forced 
draught, on Howden’s system, to the furnaces. There 
are Weir’s heaters in the engine-room ; steam winches all 
over the ship; steam steering gear; water-tight bulkhead 
doors; a great hydraulic system of pipes for baths; a 
host of steam pipes for heating and cooking; pneumatic 
hoists for taking out ashes; a double-bottom serving 
as a water-ballast tank. Excluding guns, and gun 
gear, and torpedoes, there is nothing in the way of 
machinery to be found in a man-of-war that is not to be 
found in this ship of 7000 tons plying between London 
and India. She even carries a powerful search light. 
The man who can take charge of all this mass 
of machinery, and keep it in perfect order, does not 
deserve to be called an engine driver. If our correspon- 
dent will recall the facts to his mind, he will see that it 
it was not so much because there was no engineering 
talent available that Sir Astley Cooper Key’s Committee 
introduced a change; it was because of the incessant 
friction that went on between the engineering and mili- 
tant branches. It was because no sufficient inducement 
was held out to attract educated engineers to the Navy that 
steps had to be taken to get men in some other way. The 
Admiralty then, as now, would rather do anything than pay 
enough money. Theold hard-working “shovel” was dying 
out. In his place came young men who were neither really 
scientific nor efficient workmen. Some change was im- 
perative. A training school was established; and in 
order to get what was necessary done, the engine-room 
artificer sprung into existence. If our correspondent 
will read once more what we have written, he will not 
fail to see that the head and front of our argument is 
that the engines and machinery of our war ships should 
be placed in the hands, not of fitters and erectors, but of 
marine engineers. We have now one or at most two 
highly trained chiefs, so to speak, in each ship, and under 
them a number of engine-room artificers. It is perfectly 
well understood in the mercantile marine that it would 
never do to send a ship to sea with one chief engineer, and 
aselection from the shore gang or the fitting shop in the en- 
gine-room. Just inso faras the engine-room artificer learns 
to be a marine engineer, and ceases to be a mere fitter, will 
his utility augment; but the pay is too small, and the incon- 
venience of the position too great, to make it worth any 
man’s while to learn that the care of a marine engine 
demands something more than the power to file straight, 
or run a lathe. Our correspondent is, we repeat, totally 
mistaken when he asserts that it is ‘only in engine 
driving that an analogy between the two services exists.” 

Our correspondent quite misunderstands our meaning 
when he implies that we think his training and that of 
his brother officers has been too scientific. We hold, on 
the contrary, that there should be a number of engineers 
of the highest professional attainments in the Navy. 
But we also hold that to put these gentlemen in charge 
of a mass of complicated machinery, with a crew of 
fitters and erectors under them, is not the proper way to 
render their attainments most useful to the country. It 
is probable that there are at this moment more highly 
trained engineers in the Navy than would, under a proper 
system, be wanted. On this point, however, it is fortu- 
nately unnecessary to dogmatise. We admit that good 
reasons may be adduced why it is better to have too many 
than just enough; but this does not alter the fact that 
more engineers, as distinguished from artificers, are needed 
in the Navy, and that they could be got if a proper price 
were paid for them. Our correspondent points out that 
they cannot be got for even £1 a day, but he fails to see 
that there are reasons for this which we would entirely 
eliminate. Nothing is easier than to keep men out of the 
service while ostensibly doing all that is possible to induce 
them to join jt. Tt would be possible, for example, toinsti- 





tute a pass examination, which would exclude all the engi- 
neers in the mercantile marine, save men who are earning 
from £500 to £1500 a year now. It is practicable to fix 
rules of military service which would prove utterly dis- 
tasteful, and so on. We repeat that it would not be difficult 
to get the men wanted if the conditions of service were 
suitable. It is not easy to avoid hurting the suscepti- 
bilities of a class, even when we are only criticising a 
—— but it is impossible to shut our eyes to the fact 
that the engine-room practice of the Navy not always * 
been satisfactory. For example, not long since a twin- 
screw ship was totall disabled for some hours because 
a piston-rod packing Pr one engine-room, and steam 
had to be shat off from the other because a stop valve 
between the two engine-rooms leaked. Just such acci- 
dents as this are to be expected when fitters have charge. 
They are most unlikely to occur when engineers have 
control. 

But the principal charge that our correspondent 
brings against us is, that we have said that engineers in 
the Navy find no scope for the display of their scientific 
ability. Of course our statement applies, and was 
intended to apply, only to service afloat. Our corre- 
spondent goes on to point out the importance of the 
work done on shore by the naval engineer. We have not 
the least intention of disputing the soundness of this 
contention. On the contrary, we agree with every word 
that ‘“ Another Engineer, R.N.,”’ has to say on the subject. 
None the less we hold that he has not made a good case for 
sea service. Surely it does not demand a highly scientific 
education to see that the paint is properly put on an 
engine. A college training is not necessary to enable a 
man to say for himself by inspection whether the inside 
of a boiler is or is not being corroded. The employment 
of an engineer of great professional attainments in super- 
intending a couple of firemen while they clean and oil 
the screws of a water-tight bulshead door is an absurdity. 
Any one familiar with the subject knows that although 
the engineer afloat is never idle, his time is frittered 
away in doing that which need not be done at all by an 
engineer, or could be better done by a subordinate. 

Our correspondent hits a distinct blot when he refers 
to the difficulty of getting work done “ with a small and 
ever fluctuating staff.’ So far from thinking that the 
engineers have “ an easy time of it” after manceuvres, or 
indeed: at any time, they have always had our sym- 
pathies, because we know that the engine-room staffs are 
not adequate to the discharge of the necessary duties. If 
our correspondent could but see it, we are fighting for 
him, not against him. He brings a heavy indictment 
against the whole system if he did but know it. 
Space fails us to go further at this moment into 
the consideration of the question, but we cannot 
conclude until we have more clearly defined the position 
we assume. Under the existing system, the Admiralty 
endeavours to keep up a supply of highly trained 
engineers, and in this it is notoriously failing. The 
United States Government is trying and failing in very 
nearly the same way. We hold that the existing supply 
of highly trained engineers is ample for all requirements, 
and that the pressing need of the service is the introduc- 
tion of a class of men of a different grade, who would 
supersede a certain proportion of the engine-room 
artificers. A ship of 5000-horse power would carry, 
say, an engineer-in-chief, as highly trained as possible, 
whose duties would be consultative and supervisory. 
He would have the whole of the machinery in the 
ship under his control. Next would come at least four 
engineers, ranking as first, second, third, and fourth. 
There would in addition be a trained electrician and an 
assistant, who would have charge of all the electrical 
apparatus inthe ship. As more repair work has to be done 
at sea in a man-of-war than in a merchant ship, the former 
should carry a proportion of engine-room artificers— 
erectors and fitters—who would really have little or nothing 
to do with what our correspondent calls ‘“‘ engine driving.” 
What we propose is, it will be seen, the establishment of a 
new class, to be recruited either from the mercantile marine 
or elsewhere. They could be obtained by competitive 
examination, based on something like the Board of Trade 
lines. They would require and deserve good pay. There 
is reason to believe that they could be enlisted for a 
term, such, say, as five years, and then pass into a 
special branch of the Royal Naval Reserve. We do not 
think that any of our naval engineer friends will hold 
that this addition to the Navy would not be desirable. 
We cannot think that in this we advance anything incon- 
sistent with the views we have always expressed. We 
do not draw a comparison between the two services, that 
of the Navy and that of the mercantile marine, without 
limitations. We perfectly understand that there are 
special conditions peculiar to each; but we are not the 
less possessed of the fact that it is possible to exaggerate 
the differences which exist. Our correspondents com- 
plain of the burthen which is laid on them. Can they 
maintain that the present practice of the Admiralty is 
likely to lighten that burthen? What our correspondents 
obviously desire, and properly desire, is assistance in the 
discharge of their duties. No augmentation in the 
number of fitters or stokers carried will supply what is 
wanted. We say that the system adopted in the mer- 
cantile marine, which consists in carrying more engineers 
and fewer fitters and erectors and coppersmiths, is on 
the whole better than that now used in the Navy. But 
all fleets of merchant ships have superintending engi- 
neers. The British fleet is so circumstanced that it is 
desirable that the practice should be so extended that 
each large ship should carry a superintending engineer 
on board. That is, so far as we can see, the principal 
difference between the services, if we except the military 
element, such as gun drill for stokers, which appears to 
us to be a relic of the past, which will gradually vanish 
and offend no more. 


WATER-TUBE BOILERS IN THE UNITED STATES NAVY. 


On the 2nd of August, 1888, the United States Navy 
Department issued a circular which ran as follows:— 
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“The Navy Department, having in view the possible 
decrease in weight of machinery in vessels of war by the 
use of tubulous, sectional, or coil boilers, has determined 
to adopt such boilers, if suitable can be found, for a 
portion of the steam power of one or more of the vessels 
about to be built. To this end manufacturers who wish 
to offer such boilers for use by the Department are hereby 
invited to furnish plans of the same, adapted to an 


armoured coast-defence vessel, on or before September | Board. 


15th, 1888. Plans must be accompanied by certificates 
that boilers of the same make are or have been in 
successful use at sea or on shore. Plans showing the 
space in the vessel available for boilers, particulars of the 
duty required, and other information, may be obtained 
upon application to the Bureau of Steam Engineering. 
The boiler which appears to the Department after inves- 
tigation to be the best for the purpose, j into 
account the evaporative efficiency, the dryness of the 
steam, the weight of the boiler, the weight of the water 
contained, the accessibility for repairs, the ease of making 
repairs, the simplicity and interchangeability of the 
parts, the space occupied, the ease of firing and of 
regulating the feed, the suitability for working in battery, 
the capability of long-continued steaming without clean- 
ing, and the durability, will be adopted in the coast- 
defence vessel above mentioned, provided that the price, 
which must be. stated when the plans are submitted, is 
satisfactory to the Navy Department. Such boilers as 
appear to possess merit will be tested by the Navy 
Department, if the manufacturers so desire, to determine 
which is the more suitable for the purpose. Manufac- 
turers who wish their boilers to be tested must furnish a 
boiler of the type of one of those proposed for the vessel 
and prepare it for test, either at their own works or at 
such place as may be arranged with the Department. 
The expense of the test of the accepted boiler will be 
borne by the Navy Department, and the cost of the fuel 
used in the test of the second best will also be borne by 
the Navy Department. All other tests must be at the 
expense of the parties offering boilers for competition.” 

It will be seen that a certain amount of caution was 
observed. The Navy Department refused to rely 
altogether on water-tube boilers for the supply of steam 
in any ship; and the ship in which the water-tube boiler 
was to be fitted would be employed at home, or at least 
in waters not far removed from a suitable dockyard. 

In reply to the circular two boilers were submitted for 
test, one being a Ward and the other a Cowles boiler. 
The Ward boiler is thus described:—It has a plate iron 
central drum standing vertically in the centre and 
extending from beneath the grate to about 11ft. 6in. 
above the base line. It receives all the feed-water from 
an inside pipe that passes through its bottom and extends 
to near the water-line. The space above the water-line 
forms practically all the steam room. Surrounding this 
drum in nearly concentric circles are eight separate coils 
or sections, varying equally in diameter from 36in., that 
of the inner one, to 110in., that of the outer one. Each 
section has thirty tubes or complete circles, in all 240. 
The tubes of each section are connected in half circles 
by screwed joints to two vertical headers diametrically 
opposite to each other. The tubes are 2in. in external 
diameter, and are set at an angle of about 10 deg. with 
the horizontal, to give direction to the current of circula- 
tion within them. The headers carrying the lowest ends 
of the half circles have a common connection at their 
bottom ends with a “ manifold,” which at its inner end 
is connected with the central drum. Through this mani- 
fold they are supplied with water. Their upper ends are 
closed. The headers carrying the highest ends of the 
half circles connect with a manifold at their tops, through 
which all steam generated passes into the upper end of 
the central drum. At their bottom ends they connect 
with a manifold which serves as a mud-drum and as a 
blow-off for purging the boiler. The headers proper do 
not extend below the level of the circular tubes, the con- 
nections with the lower manifolds being through iron 
pipes 3}in. in diameter, screwed into the bottom ends of 
the headers, and joined to the manifolds by shallow 
stuffing boxes. These manifolds are beneath the grate, 
and they and the headers are of cast steel. The grate is 
an annulus, and an area of 66°5 square feet. This 
was reduced to 53 square feet for the test, by bricking, 
for convenience of manipulating the fires. The total 
heating surface measured on the exterior of the tubes, 
headers, and drum, is 2490 square feet; measured on the 
interior it is 2074°5 square feet. An outer casing, ter- 
minating in the chimney, surrounds the whole. The 
greatest diameter of the casing is 10ft. 3in.; the diameter 
of the outer casing around the drum above tubes, 4ft. 6in.; 
and diameter of smoke pipe, 3ft. 4in. The height from 
base to top of drum casing is 11ft. 8in., and from base to 
top of casing around tubes, 8ft. 2in. The light iron 
casing that envelops the furnace and tubes is lined at 
the furnace level with fire bricks, above that with curved 
tiles hollowed in the back. 

It may be accepted as proved that no boiler is suitable 
for use at sea unless it can be easily repaired. There will 
be no difficulty in understanding that the Ward boiler 
does not fully comply with this condition. It has to be 
built up step by step from within outwards, and from the 

ings issued by the Bureau of Steam Engineering, we 
gather that it would be impossible to stop a leaking tube, 
or even to ascertain which tube had split without taking 
the boiler to pieces. This has to be done from the top, 
that is to say, the two manifolds, one at each end of a 
group of tubes, have to be disconnected, and the group 
lifted out through the top of the boiler. Obviously this 
would be quite impossible if the boilers had an armoured 
deck over them. Everything depends, therefore, on the 
quality of the tubes, and this is, in our opinion, a fatal 
defect, because no matter how excellent the tubes may 
be to begin with, they will gradually deteriorate. It is 
only a question of time when they will begin to fail. We 
cannot find that any satisfactory provision has been made 
for sweeping the tubes, and the grates are desperately 
inconvenient for firing. In the Navy-yard it was found 





to be possible to one the top of the boiler, break connec- 
tions, and hoist up the central coil for repairs in about 
fourhours. It is not stated how much time was expended 
in putting it together again. The feeding has to be very 
carefully watched, as the boiler contains very little 
water. 

Careful tests were made with this boiler early last year 
in the Navy Yard at Charleston by an Experimental 

. The boiler supplied wet.steam, the calorimeter 
showing from 11-5 to 13 per cent. of water. ‘The average 
pressure was 1741b. The coal appears to have been of 
unusual excellence, and was burned with forced draught. 
The economical evaporative efficiency was very small, 
only 6°6lb. of wet steam, or 5°77 1b. of dry steam per 
pound of coal. The coal was burned at the rate of 55 1b. 
per square foot of grate per hour. The temperature in 
the uptake was 883deg. There are certain discrepancies 
in the report of the Board, and some important figures 
have not been worked out; but, as far as we can ascer- 
tain, the rate of evaporation ap to have been 10]b. 
per square foot of aie be gy er hour, which is 
very large. The boiler tested weighed about 14 tons, and 
would supply steam for about 850-horse power. 

The second boiler tested was constructed on Cowles’ 
system. In certain respects it resembles Thorneycroft’s 
boiler. The furnaces are placed in rectangular chambers, 
the walls of which are made of tubes bent over to form 
the tops. The lower ends enter manifolds or water 
tubes under the grate level. Superheaters are provided 
to dry the steam. The arrangement is complex. The 
Experimental Board say that “to effect repairs would not 
be extremely difficult; but we have failed to find any 
reason for arriving at this conclusion. It appears, how- 
ever, that all tubes must be replaced from the top, and 
for this there is not room under an armoured deck. The 
weight of the boiler is about 12°5 tons in working order. 
The test was carried out under the same conditions as 
those observed when the Ward boiler was being tried. 
The steam was, thanks to the superheater, fairly dry, 
containing nomore than about 7 percent. of moisture. Coal 
was burned at the rate of 40 lb. per square foot per hour. 
Each pound of coal produced 6°15 Ib. of steam. i 
the test the rate of evaporation per hour was most 
irregular, varying between 9000 1b. and 18,000 lb. At the 
latter rate, as the heating surface was about 2000 square 
feet, we have 9 Ib. per foot. 

The Experimental Board conclude that on the whole 
the Ward boiler is the better of the two, and it has been 
finally decided to put two of these boilers in the 
Monterey. Mr. Melville, chief of the Bureau of Steam 
Engineering, says: ‘The service she is to perform— 
coast defence—will require her to be ordinarily at anchor 
or under easy steam; if she is under way, with the two 
Scotch boilers with which she is provided, in use, she can 
attain a speed of about 10 knots ; this can be increased to 
16 in a half hour by firing up on her coil boilers. Or if 
she is at anchor with no steam at all, or only sufficient 
to run the dynamo-engine and other auxiliaries in 
constant use on a modern ship, she can in an emergency 
be under way and running at a speed of 14 to 15 knots 
half an hour after fires have been started in the coil 
boilers. To keep a ship with ordinary boilers in such 
readiness as this would be simply impossible unless she 
happened to be near a coal supply, for the fires would 
require to be kept so heavily banked that the supply in 
her bunkers would soon be exhausted.” 

The idea involved in this proposal is, we think, admi- 
rable. Our own men-of-war seldom require to be worked 
at anything like full power. If they were fitted with 
water-tube boilers these would always be ready for 
emergencies, and a couple of Scotch boilers could do the 
ordinary work of the ship. There would be secured 
a great saving of space and weight. The one thing 
wanted is a really satisfactory water-tube boiler, and that 
we do not think has yet been obtained by the United 
States Government. Our own Admiralty would do well 
to follow the example set them, and ask British engineers 
to submit water-tube boilers for test. We venture to 
think that however excellent the Ward and the Cowles 
boilers may be, English engineers could supply some- 
thing better. On one point there should be no room for 
doubt. A boiler that does not admit of being readily 
repaired will not answer the intended purpose. 
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THE RATING OF THE ‘‘ IRONMASTERS’ DISTRICT” IN 
MIDDLESBROUGH. 


MIDDLESBROUGH is an enterprising industrial centre, but 
if its business men had taken the same views that its Cor- 
poration does now relative to the inviolability of an agree- 
ment, it could hardly have attained its present position. The 
Corporation evidently believes that it is only necessary to 
carry out an agreement as long as it suits them, and that if 
a bargain turns out to be a bad one, they can be absolved 
from observing it. This at least is what may be inferred 
from the treatment they propose to mete out to those who 
have blast furnaces and other industrial establishments in 
what is known as the “ironmasters’ district,” a portion of 
the borough situated on the marshes to the north-west of the 
town, and close to the river Tees. In 1866 this particular 
portion of land was outside the borough altogether, and the 
Middlesbrough Improvement Bill, introduced into Parlia- 
ment in that year, sought for powers to extend the borough, 
taking in, among other parts, the district in question. The 
ironmasters and others who had works situated there 
threatened to oppose the application, and in order to buy off 
the opposition, it was after much negotiation agreed that any 
works established on that part of the borough should not be 
called upon to pay full rates, but should be required to pa: 
only one-fourth. That was the Corporation’s own oto | 
As the district in question is admirably situated in regard to 
river and railway facilities, and well ted for the carrying 
on of industrial operations, a good number of capitalists, on 
the stren of the agreement being faithfully observed, 
established iron and steel works of various descriptions, until 
the large tract of ground is pretty nearly peter 2 with them, 


and the district seen from the railway, especially at night, 
idea of Pandemonium. There 
last furnaces belonging to Sir B. 


appears to give one a 
are on it twenty-six 


Samuelson and Co., the Acklam Iron Company, Edward 
Williams, Gjers, Mills, and Co., and the Tees-side Iron and 
Engine Works Company—the North-Eastern Steel Works, 
ucing 3000 tons of rails per week; Dorman, Long, and 
POs Britannia and West Marsh Ironworks, John Hill and 
Co.’s Newport Rolling Mills, R. P. Dorman and Co.’s Ayrton 
Rolling Mills, the Cast Steel Foundry Company’s works, 
Richard Hill and Co.’s wire manufactory, the Wellington 
Cast Steel Foundry, besides several ordinary iron foundries, 
boiler manufactories, ganister works, &c., almost all of which 
have been started since the agreement of 1866 was entered 
into. Now, in 1874, the Corporation, having repented that 
they had made such an arrangement, inserted a clause in 
their Bill introduced in that year, whereby they should be 
granted powers to charge full rates amen { of only quarter- 
rates in this “‘ ironmasters’ district,” but Parliament had no 
hesitation in refusing to annul the agreement, yet in the face 
of that the Middlesbrough Corporation have determined 
to apply to the next session of Parliament for the power 
that was refused them seventeen years ago. They will 
now be as strenuously resisted as they were then by the 
ironmasters and othersconcerned. They are the less inclined 
to agree to pay full rates, for the Corporation give them 
nothing at in return for the proportion of rates they 
already pay. The Corporation do not provide police or watch- 
men; those the manufacturers find for themselves. What- 
ever a there is, is, with the exception of a few lamps 
recently erected, is supplied by the ironmasters, &c.; there is 
no drainage, and all the roadways have been constructed and 
maintained by the owners of the works. The very large sum 
that the manufacturers pay the Corporation, even under the 
reduced scale, is so much found money for the recipients. 
In so heavily rated a borough as Middlesbrough the amount 
me presses heavily upon the manufacturers, and it is 
ardy likely they would do otherwise than oppose any 
efforts to compel them to pay four times as much, especially 
when it is unfair to make such an application. Some 
members of the Council assert that it was an understood 
thing in 1886 that when dwelling-houses were erected in the 
district up to a certain rateable value the ironmasters should 
y half full rates, and when the number of houses had 
increased still further, they should pay full rates, and they 
say the ironmasters have taken care to defeat this arrange- 
ment, for they have not allowed any dwelling-house to 
erected there, and as a matter of fact there is not a single 
house in the “ironmasters’ district.” But one reason for 
this is that the a is unsuitable and unhealthy, being 
marshy or covered with a thick deposit of slag. However, no 
such arrangement was made, we understand. The question is 
one of much importance to the Middlesbrough district, and 
the ironmasters have resolved to fight resolutely for their 
rights, strengthened by the knowledge that Parliament in 
1874 refused to override the agreement. 


THE JOINERS’ STRIKE. 


So long as the working man permits himself to be ruled 
by the little knot of professional agitators, there will be a 
continued recurrence of useless strikes, by which the men 
themselves will be losers rather than gainers. We have seen 
a good many such strikes during the last three or four years, 
and now we have a further example in the pending strike of 
joiners in London. The men were told by their professed 
friends that they should work eight hours instead of ten, and 
that they should have an increase of pay to make their — 
for the eight hours equal to what they were earning in the 
ten. The masters did not see their way to this arrangement, 
and the men, though the majority really agree that the strike 
is not justified, went out of all the large shops. They remain 
idle, and so far the only result of the move has been to throw 
& very — amount of London work on the provincial shops, 
who are doing a fine business. The connection thus esta- 
blished will no doubt to a large extent be retained for good. 
The country masters and men have reason to be th ul to 
the London agitators and their dupes, but what will the 
dupes think of it all when they realise the truth ? 


THE IRON AND ENGINEERING TRADE AND COAL PRICES. 


THE question which now stares the English iron trade in the 
face is, what is the future of coal prices? The query is one 
of the utmost importance, and has consequences attached to 
it which may have far reaching effects. The engineering 
industries are also intimately concerned in the issue, since to 
them, no less than the iron trade proper, the cost of fuel is a 
matter of first moment. Unfortunately the indications are 
not in the direction of much relief in the stringency of the 
coal market between now and the end of the year. Iron- 
masters and engineers must, we fear, reckon upon having to 
nthe present high prices for some time to come, and must 

their contract estimates accordingly. All appeals to the 
coalmasters to reduce rates seem to be in vain, and with the 
oncoming of winter, the tendency seems likely to be for 
higher rather than lower quotations. The colliery owners 
state that the strong ition of the men, backed by the 
National Federation of Miners, prevents any ease in wages, 
and that without some such reduction, it is impossible to 
meet ironmasters’ or engineers’ wishes. Any attempt indeed 
to reduce colliers’ remuneration would, there is no room to 
doubt, be met with so determined a front by the men’s union 
that success would be impossible. Wages are now 40 per 
cent. higher than they were before the late agitation, and all 
the probabilities point in the direction of this advance having 
to be continued. An illustration of the effect upon coal 
prices which this increased remuneration has had is ished 
in the fact that South Yorkshire hard coal, which three 
years ago was being supplied to the railway companies by 
contract at 6s. per ton, is now as much as 10s., and this 
example might be multiplied indefinitely. The prospects of 
the iron and engineering trades in regard to fuel are certainly 
in the direction of continued and probably increased dearness. 


THE TRADE OF THE COUNTRY. 


Avucust has not been a satisfactory month in British 
trading. The Board of Trade returns show that the volume 
of British exports is still on the decline. Although the 
exports were not much under the value of those of July, 
there is a decrease, as compared with the corresponding 
period of 1890, of more than £2,000,000. Cutlery and hard- 
ware show a falling off of £18,191, comparing last month 
with August of 1890; silver plate, on the other hand, exhibits 
an increase. The total exports amount to £166,681,853 for 
the eight months ending in August, as com with 
£174,634,910 for the corresponding period of 1890. In iron 
and steel the value of exports for the month was £1,834,692 ; 
for August, 1890, £2,613,682; for August, 1889, £2,413,212. 





For the eight months the values were :—£18,967,418, 
£21,422,853, and £14,624,081. In railroad material there was 
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sent away a total value of £314,279 during August, against 
£571,568 for the similar month of 1890; for the eight months 
the values were £2,891,0830 and £4,472,834. This heavy 
decline, however, is almost entirely owing to exceptional 
causes—Chili having fallen from £129,851 to £79,694, and 
the Argentine Republic from £1,094,380 to £369,199. To 
British East Indies the value sent was only £583,119, as com- 

red with £1,046,229 for the eight months of last year. In 
fmproving markets Egypt take first place, a value of 
£54,888 having been forwarded, as against £21,045 for the 
eight months of 1890. With the war in Chili at an enda 
higher return should soon be presented. 








LITERATURE. 


A Treatise on Wire: its Manufacture and Uses. By J. 
Buckna Samira, C.E. 8vo., pp. 335. London; Office of 
Engineering. 1891. 

Tus treatise is intended to give in popular language a 

simple and practical pera pr of the history, manu- 

facture, and applications of wire in its various forms, 
both plain or worked, which form so large an item of the 
metallic industries of this country and the continent of 

Europe. After a short sketch of the early history of 

wire-drawing in this country, and of the firms who have 

made the wire trade a speciality in Warrington and other 
towns in Lancashire, the author proceeds to describe the 
different machines and processes employed in the con- 
version of iron and steel billets first into wire rods and 
then into finished wire in the drawing mill, the descrip- 
tions being assisted by numerous good and well-selected 
illustrations. Copper and other metals as applied to 
wire making are next treated, some interesting informa- 
tion being supplied upon the finer wires of the precious 
metals used for ornamental purposes. Silver wire covered 
with gold is currently drawn to a thickness of only two to 
three thousandths of an inch, as much as 1000 yards 
having been made out of a single ounce of silver; while 
twenty-four grains of gold are sufficient to give a con- 
tinuous covering to 140 inches of silver rod. The question 
of gauges is fully considered in Chapter III., with com- 
plete lists of the older Lancashire and Birmingham, as 
well as the new Imperial standard and the German 
metrical gauges which have superseded them, in great 
part, if not entirely. Chapter IV. is devoted to electrical 
conductors, the information upon conductivity, &c., being 
well brought out, and the requirements specified by the 

Postal Telegraph Department, as well as data furnished 

by different manufacturers, are given in illustration. 

Messrs. Glover’s table of dimensions, weights, and 

resistances of copper wire in this section appears to be 

particularly complete. 

In Section II. the manufacture of wire rope is very 
fully dealt with, both in text and illustration, starting 
with Newall’s first experiments, and following the subject 
through the various improvements made, both in Europe 
and America, to the latest development in locked sections 
for hauling ropes and the enormous lengths of single 
coils without splices required for cable tramways, the 
latter subject being one with which the author is 
particularly familiar. In connection with this division 
of the work an excellent account of the haulage exhibit 
at the Newcastle Exhibition, which was published by the 
author at the time in the columns of our contemporary, 
Engineering, has been reproduced, and wil) be read 
again with pleasure by those who remember the remark- 
able exhibition in question. The final chapters are 
devoted to the manufacture and applications of wire 
nettings, in connection with which the new process of 
making metallic netting by opening out slit sheets of 
metal, after the manner of the cut paper fly cages of 
former days, is also noticed. In addition to the main 
subjects a good deal of necessary information will be 
found scattered through the volume, which is eminently 
readable, and should be of value to many besides pro- 
fessional readers. 








HOW A PORTABLE ENGINE IS ERECTED. 


THE original inventor of portable engines must have found 
numerous obstacles in his path. It would doubtless be 
interesting to follow the gradual improvement in design, and 
compare it with the consequent facility of construction. But 


as this would lead us through a lengthy history extending | P 


over many years, it scarcely would come within the og of 
the present article. In describing the method adopted by the 
principal makers of erecting portable engines, we address our- 
selves to that body of readers who have not had an oppor- 
tunity for seeing the operation in actual practice, and yet feel 
an interest in the matter. We must beg the forbearance of 
those who are already intimately en with the subject. 
We will consider a single-cylinder portable engine, the 
cylinder resting on the crown of the fire-box and bolted 
direct thereto, the crank-shaft supported by two brackets or 
horns bolted direct to the forw end of the boiler barrel, 
the engine to be provided with a feed pee. We p 
giving merely the practical details of the erection of those 
special features which distinguish a simple portable engine, 
without entering into a discussion on the merits and defects 
of the method. The first job that falls to the lot of the 
erector is to level his boiler. The fire-box rests on a few 
deals, the smoke-box end on any support that comes handy, 
and this end is wedged up till the boiler is level longitudinally. 
It is advisable to place a long wooden lel straight edge, 
hollowed out on the under side, so that it only rests on a 
small area, on the top of the boiler, and to level up by the 
top edge of this, using a long spirit level. The influence of 
any small irregularity in the boiler shell is thus avoided. 
The bottom of the fire-box should be at right angles to 
the sides, so that if the seating is level the boiler needs 
no adjusting sideways. If any setting is necessary, the 
thin edge of a long square is held against the side of the 
fire-box, a level placed on the stock of the square, and wedges 
driven till the bubble centres. Both sides are tried, and if 
there is much discrepancy the difference is divided. Acentre 
line is now marked down the complete length of the boiler 
The long square again comes into use in the wa: 
shown in the accompanying sketch, which explains itself. 
Having levelled the top of the square in position 1, a fine 
chalk mark is made on it and the boiler at the point of con- 
tact. It is then levelled in position 2, and a mark made on 





the boiler coinciding with the mark already on the square. 
The mid-distance between the two marks now on the boiler is 


the centre. Two such points are found atthe extremities of 
the barrel, and a straight line struck between them with a 
chalked string. A few centre punch marks preserve the posi- 
tion of this line. 
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The brackets or horns for supporting the crank-shaft being 
already fitted with brasses, a straight mandril of the correct 
size is put in the position between them that the crank shaft 
will ultimately occupy. The distance between the inner 
edges of the brasses is made according to the tracing, and the 
caps screwed down. The pair of horns and mandril are then 
lifted bodily on to the boiler, and into the position they will 
finally rat! & A long spirit level is placed on the mandril, 
and wedges driven under the facing strips of the brackets till 
the bubble centres. The erector then holds the stock of a long 
T-square against the mandril, his “‘mate” supporting the 
further end, and “squints” along one edge of it and the 
chalk centre line. The brackets must - moved about 
till these two coincide. When this has been effected a 
scriber line is made with a pair of “jinneys” round the 
bases of the brackets, parallel to the curve of the boiler. 
It should be noted that the jinney points are vertical 
one above the other, not radial with the boiler. A 
moment’s consideration will show the reason of this— 
the horns, after chipping, drop vertically on to the boiler 
—not radialwise. The system is then removed, and the horns 
chipped and filed accurately to the scribed line. Once more 
the brackets are raised on to the boiler and tested, any correc- 
tions if necessary are made, and then the position for the studs 
is marked with a marking pin or with a scriber. The holes then 
are either “‘ knocked ”’ or Filled in the shell, tapped, and the 
studs screwed and caulked in. As knocking holes through is 
more or less injurious to the plate, it is advisable, when con- 
ditions permit, to cut one through, tap, and stud it. On this 
stud a drilling post can be erected, and the remaining holes 
drilled with ratchet brace and bit. It must here be mentioned 
that all the studs must stand parallel to each other, else it 
will be impossible to put the bracket over them without 
slotting the holes. Though this latter method is sometimes 
used, it cannot be recommended on account of the severe 
duty it imposes on the nuts. Studs in all cases should fit 
through holes with as little clearance as possible, in order that 
they may take part of the strains imposed. 

Having firmly fixed the bracket on the boiler, the next 
operation is the erecting of the cylinder. “In the main this 
operation is very similar to the preceding one. The method 
of finding its necessary position is the chief difference, and is 
now to be described. The cylinder sits to one side of the 
fire-box. In order to dispense with the crane slings, a balance 
weight is hung over the opposite side. The piston with the 
piston-rod is put in its forward position, the gland being in 
the stuffing-box. As a rule, in this design of engine one end 
of the guide bars is supported on lugs cast on the front cover. 
The two bottom bars are firmly bolted up into their places. 
The mandril is inserted in place of the crank-shaft. The 
exact position of the centre of the crank pin, measuring 
from the inner edge of the nearer brass, is marked on the 
mandril, and round it is described a circle, whose diameter is 


that of the piston-rod, and faces it exactly. Wedges 
are driven under the cylinder facings till the bars 
are level in both directions—across and along. A fine 


cord or a long straightedge is now held, just touching, 
along the length of the piston-rod on one side, and the 
cylinder is moved till the extremity of this cord coincides 
with the corresponding end of the horizontal diameter of the 
iston-rod circle on the mandril. A long bar of steel, cut 
the exact length of the distance between the front cylinder 
face and the inner edge of the mandril, is then used as a 
template to prove the distance of the cylinder from the 
crank-shaft, and also to test its parallelness to the mandril. 
The cylinder must be shifted and wedged till all these various 
measurements are accurate. It is then marked with the 
‘‘jinneys,” chipped and filed, and tested, and finally the 
bolt-holes are marked off, and as many as possible drilled. 
The burr is removed from the inside with a bent cutter, of the 
form shown in the accompanying sketch. 
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Occasionally bolts with conical heads are used to attach 
the cylinders in position; the conical heads pulling up tight 
against the inner edges of the holes prevent the escape of 
steam. The more general method, however, appears to be 
to prepare ordinary bolts thus: First a thickish layer of a 
putty made of red and white lead and oil is placed round the 
underside the head. An iron washer is then slipped on, and 
on top of it a washer made by rolling little rings of hemp; this 
is thickly coated with the putty. When this is pulled up 
strongly a perfectly tight joint is made. 

We have now described the modus operandi of the method 
of erection peculiar to portable engines. Upon the principles 
here enunciated the remaining of the engine are affixed, 
and it would be mere repetition to follow up the description. 
Inconclusion, we must point out that allowance must be 
made for the expansion of the boiler under steam in all 
directions. Thus, enough lateral play must be left in the 
crank-shaft journals and all other parts which are to be free 
in their action, 








HYDRAULIC MONITORS. 





OnE of the most noteworthy features in many portions of the 
gold oe we is the elaborate system of water supply for the use of 
the hydraulic mines and the tremendous changes which were the 
the result of the few years during which hydraulicing was at its 
a So great have been these changes—hills washed away, 
valleys filled up, others created—that in many localities the entire 
landscape has heen altered. The old proverb ascribing the power 
to remove mountains to such as had faith = to the amount of a 
grain of mustard seed has never been exemplified, but the hydraulic 
miners have afforded the most ample demonstration of their ability 
to move mountains in search of wealth. There are, indeed, somany 
remarkable facts connected with water that, were they not abun- 
dantly substantiated, one might well be pardoned for receiving 
their relation with dulity. One might not believe that a 
stream of water issuing from a nozzle or pipe 6in. in diameter, and 
with no other force but gravity behind it, would have much effect 
at any considerable distance from the aperture, yet such an 
apparently insignificant stream, with a fall behind it of 375ft., will 
carry away a solid boulder weighing a ton or more at a distance of 
5Oft. to 100ft. : 


The velocity and force of such a stream as it issues from the 
nozzle of the itor is ing terrific. The column of water 
is solid—so solid that if one were to undertake to thrust any object 
into it, it would make no more impression than if it were iron 
instead of liquid. Ifa crowbar or other heavy object be thrust 
against the stream, it would be snatched from the hand and thrown 
to a great distance as if it were a feather weight, while the man 
who should firmly grasp an axe and attempt to cut through the 
stream would undergo an experience that he would remember for 
many a day. If a man were to receive the full force of such 
a stream at a distance of a couple of hundred feet, even though 
the impact be momentary, he would be killed as quickly as though 
prea a, ee cannon ball. He might escape being mangled, but the 
breath would be most effectually and suddenly expelled from his 
body. At 400ft. from the nozzle, a 6in. stream with 375ft. fall, 
swung momentarily against the trunk of a tree, will denude it in a 
second of the heaviest bark as cleanly as if an axe had been 
Whenever such a stream is turned against a gravel bank it cuts and 
burrows into it in every direction, gouging out great caves, causing 
thousands of tons of earth to fall, which is in turn quickly disinte- 
grated and washed into the sluices. Boulders so heavy that a man 
can scarcely lift them are tossed about like chaff, stumps and 
trunks of trees are thrown to one side like straws, and the work of 
destruction goes on at a pace that is appalling. If one who has 
never seen a monitor in operation under full head could imagine 
the ordinary stream from a fire hose magnified about a thousand 
times, he would be able to form some conception of its power. 

The water is brought in open ditches or flumes, sometimes from 
a great distance, around mountain sides, and across valleys and 
ravines, When the vicinity of the mine is reached a box is put in, 
from which a pipe conducts the water to the point where it is to be 
used. It is the distance between this box and the level of the 
monitor that gives the pressure. With from 300ft. to 450ft. fall 
the execution done is tremendous. At the monitor the water is 
conducted into a still smaller pipe with nozzle os a the 
size of the supply pipe, the compression giving it still greater force. 
The monitor Caeenes something like the ordinary hose nozzle, 
but bas a ball joint that permits it to be swung in any direction. 
It is balanced with weights, and by an ingenious device known as 
a deflector the tr dous stream can be turned in any direction 
by the slightest force. Almost the weight of a finger will suffice to 
direct the movement. 

Easily as it is managed, however, the monitor sometimes becomes 
uncontrollable, and when this happens a scene of destruction and 
even death ensues. The pipe sways to and fro at its own volition, 
and the stream flies first in one direction and then in another. If 
the miners are not warned time to get out of range, they may be 
mowed down as if by the discharge of a volley of grape. Some- 
times the runaway monitor seems asif manipulated by some blood- 
thirsty monster, and appears to be deliberately turned upon the 
fleeing men, following them as they flee in every direction and 
overtaking them before they can reach a place of safety. In one 
case a sluice tender, hearing an unusual! noise, raised himself above 
the edge of the cut in which the sluices ran just in time to receive 
the Slldiiem square in his face and chest. He was knocked down, 
thrown into the sluice, and washed away. When found his body 
had not a stitch of clothes upon it, and apparently every bone in 
it was broken. 

When a monitor gets away from control in this manner, there 
are two things that can bedone. The water may be shut off at 
the head gate, a process involving much delay and perhaps loss, 
or some brave man may rush in and get to the monitor without 
being struck by the stream. To do this requires agility and pluck. 
The stream is liable to box the compass inside of a minute, and its 
course must be watched and the probable direction noted. Then 
over the rough surface the man must hasten, careful not to make 
a misstep, and at the same time ready to flee should the erratic 
stream betray a tendency to change its course so as to enda' 
life. There have been many hairbreadth escapes and some thrilling 
exhibitions of bravery under such circumstances as these, and it 
has been only by the exercise of the greatest coolness and bravery 
that great loss of property and life has been prevented. 

A. J. Bowie, of this city, in his work on hydraulic mining, states 
that the stream from a 6in. nozzle, with a 450ft. vertical pressure, 
delivers a blow equal to 588,735 foot pounds per second, equivalent 
to 1070 horse power. When one comprehends this fact, he will be 
abundantly prepared to believe almost anything that could be said 
about the power exerted by such a stream. With a force such as 
that exerted by the stream from a monitor, it is apparent that 
a tremendous amount of material can be washed away in a very 
short time. The quantity removed depends, of course, upon its 
nature, whether loose soil, ordinary gravel, or cement gravel. In 
some places, under favourable circumstances, as high as thirty-six 
cubic yards to each miner’s inch of water have been removed in 
twenty-four hours. With a flow of 500in. the bulk removed each day 
is thusseen to be enormous. In cement gravel the amount handled 
daily is as little as three cubic yards per inch. The quantity 
handled daily is, however, almost entirely dependent upon the 

e of the sluices. In the case of the highest amount 
just mentioned the stream had a fall or head of 350ft., the banks 
were 100ft. high, and the sluices had a grade of lin. to the foot, 
while 1000in. of water were used. Under such conditions and with 
such results it must be apparent that the removal of mountains is 
only a question of time—and not a very — time, either. 

Some idea of the immense amount of earth and gravel moved by 
the hydraulic mines of this State can be gathered from some 
recently published statistics upon this point. During the height 
of the hydraulic industry there were in use from the Feather, 
Yuba, Bear, and American Rivers, Butte Creek, and the two Dry 
Creeks, a total of 10,650,505 miner’s inches of water each twenty- 
four hours. At an average of 34 cubic _— of gravel to the inch 
there was thus washed away daily 38,600,000 of material. 
This is a low estimate. As an actual fact much more was carried 
away. But the amount stated represents a mass of earth 500 yards 
long, 386 yards wide, and 200 yards high. With sucha tremendous 
quantity washed away every twenty-four hours, it can readily 
understood that no great a of time need elapse literally to 
ee Ah aca and cast them into the sea.—San Francisco 
Chronicle, 

















Tuer directors of the Southampton Naval Works at 
Woolstone have decided to close their yard in consequence of the 
recent strikes and other difficulties. A few men were admitted a 
few days ago to work on one or two steamers nearly completed, but 
the future of thezyard is very uncertain. 
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PETROLEUM OIL ENGINES.! 


By Professor WILLIAM ROBINSON, M.E., Assoc. M. Inst. C.E., 
University College, Nottingham. 

SrxcE the successful introduction of the oil engine by Messrs. 
Priestman Brothers, of Hull, in 1888, many engineers have been 
at work, and not a few attempts have been made to use ordinary 
petroleum oil at once as fuel and working agent in the internal 
combustion engine. Approaching the problem with the knowledge 
gained in gas engine work, one is led to convert the oil partially 
into a fixed oil-gas by heat, overlooking the tarry and other pro- 
ducts formed, which sooner or later make their presence felt by 
clogging the valves, passages, and working parts to such an extent 
that the engine soon stops short in the bands of the critical user, 
and forfeits the title of a thoroughly reliable working engine. It 
is found that when ordinary kerosene or burning oil is gradually 
heated, the lighter hydro- 
carbons are driven off first, 
and at higher temperatures 
the heavier hydro-carbons are 
**cracked,” or split up into 
various other hydro-carbons 
without any deposit of car- 
bon, so that the greater part 
of the oil is converted into 
vapour. On still further 
raising the temperature the 
oil is partially converted into 
real oil-gas with tarry pro- 
ducts which may be washed 
out in the process of gas 
making, but are troublesome 
in oil engines, By regulating 
the temperature to a nicety 
below this gas making stage, 
the oil may be kept in a 
state of vapour, especially 
when thoroughly mixed with 
air in the proportions for ex- 
plosion. Experience then 
leads to the conclusion that 
a really commercial and suc- 
cessful oil engine mast use the 
oil as oil and not as oil-gas 
unless the latter be cooled 
and cleansed. Hitherto for 
large gas engines above 40- 
horse power, and for small 
ones too without gas supply, 
the heavy intermediate oils 
have been converted into real 
gas by means of a gas pro- 
ducer, and this oil-gas when 
cooled takes the place of coal 


gas. 

Now, instead of the gas 
producer, we find in one class 
of oil engine a retort, spiral 
coil of tubing or other vapor- 
iser, in which the oil is heated 
and converted into vapour by 
a lampor oil burner. A mix- 
ture of this vapour and air is 
drawn into the cylinder, and 
the charge is compressed 
before ignition—the cycle of 
operations in the engine 
cylinder being usually that of 
Beau de Rochas, as in the 
well-known Otto engine. For 
example, Messrs. Crossley 
Brothers, of Manchester, are 
at work upon an oil engine in 
which a lamp performs a two- 
fold function:—(1) To heat 
and evaporate the oil as it is 
pumped into a cast iron retort 
or vaporiser; and (2) to heat 
the tube igniter, which is 
timed by a valve similar to 
that in their gas engines. 
This lamp has a separate supply of cil given to it by a 
pump and an air jet, fed from another pump worked by the 
same lever as the exhaust valve. The current of air carries up 
the petroleum vapour and makes it burn. The details of this, and 
several other attempts at workable engines of this class, are still 
in the transition stage. Again, for the petroleum spirit engine 
there are many air carburetting and heating devices to evaporate 
the highly volatile bydro-carbons which make up the lighter pro- 
ducts of petroleum, such as benzoline and gasoline. Toe vapours) 
formed readily condenses again at moderately high temperatures, 
when subjected to pressure in the engine cylinder. However, the 
canzer and risk in the transport and storage of these light 
oils prohibit their common use for this purpose. 

When considering oil engines, the fact should not be forgotten 
that we have an entirely different condition of things to that con- 
nected with steam or gas motors, because the engine has to prepare 
or gasify the oil for its own use. For instance, a steam engine 
that will run for a day with good results may be expected to run 
in a similar manner for a long period. The boiler is relied on to 
supply dry steam at the desi The same may be said 





pressure. 





Section G., British Association, Cardiff Meeting, August, 1891. 





| carbon are seen falling below the vapour-c 


of the gas engine, where we have simply to turn on the gas cock, 
and rely upon the ingenuity and skill of those who manufacture 


the gas to make it of such quality as to give equally satisfactory | 


results in the motor cylinder, whether used for a short or longer 
period. But when we come to the oil engine we meet with a 
different state of things as regards supply of the working agent. 


The oil must be taken direct from its cistern, thoroughly mixed | 
with the right proportion of air, and passed into the cylinder | 


ready for ignition, at the rate, in some engines, of four separate 
charges per second, so that, unless the arrangement for dealing 
with these heavy oils is correct and works with precision, the 
tendency to clog in the cylinder and working parts is very great. 
In fact, to use a homely example, the engine is like a strong- 
looking man with a poor constitution and alhine from pulmonary 
troubles—it will run well for a short time, and then, getting choked 
up, refuses to work, 





Fig. 5—PETROLEUM LAUNCH ENGINE 

In the Priestman spray maker and vaporiser, designed to 
avoid clogging of the working parts, we have a neat and 
practical combination of the two methods of treating the oil. A 
sprayed jet of oil is first broken up by compressed air laying on 
it in the inverted spray nozzle, then it is further nt al with air, 
heated, and completely vaporised by the hot products of com- 
bustion from exhaust led round the vaporiser or mixing chamber 
before being allowed to escape. This is really a regenerative and 
heat-saving arrangement. The oil vapour, thus thoroughly mixed 


| with air in the proper proportions, is drawn through an automatic | 
suction valve into the engine cylinder by the piston in its forward | 


stroke. In order to cleanse the air of dust and dirt it is found 
necessary to draw it into the oil reservoir and spray maker through 
layers of cotton wool which are renewed from time to time. The 
action of this spray maker—shown—will be seen by the following 
experiment :—First, turn off the air supply, and a flame does not 
light the unbroken oil jet; next, allow the air under pressure to 
break up and thoroughly spray the oil; the vapour formed is so 
intimately mixed with air that it rises in a cloud and can easily be 
ignited, burning with a bright flame. On the other hand, incom- 
plete vaporisation takes place, when heavy particles of hydro- 

load, due to want of 


air pressure and consequent incomplete brea‘ting up of the oil jet. 
Hence the proper proportions of oil and uir must be maintained 
whatever be the strength of charge required, and every spray 
maker must be carefully tested, adjusted, and the supply passage 
graduated for different conditions of running to control the action 
| of the engine in the hands of the user. 

The drawings, Fig. 1, of this spray maker—nozzle and part; 
explained—also show the governing arrangement adopted in the 
Priestman engine. The amount of hydro carbon is diminished 
or increased, together with the amount of air so as to form a 
high explosive charge, or a low one, according to the work 
to be done by the engine. In Fig. 1, A is the cover to the 
vaporiser or mixing chamber, having a circular air passage B B 
perforated with a large number of holes at DD. Eis the 

| central hole through which the sprayed oil is forced into the cham- 
ber, while F isa cylindrical passage forming a channel for the 
atmosphericair to pass through 
before being intermixed with 
the sprayed oil in the vapour 
chamber, The wing valve G is 
accurately fitted in the passage 
F, and is put in motion by 
means of the spindle H, 
which is connected by the 
lever 1 to the governor balls 
above. The action is thus:— 
A small rtion of the air 
which is slightly compressed 
—4lb. to 121b. above atmo- 
spheric pressure—in the oil 
cistern of the engine enters 
the J to the inverted 
pow and meets the oil which 
has been forced by the same 
pressure of airthrough another 
passage K. The oil jet is thus 
vaporised by the air forced 
upon it, and comes out in the 
shape of a hollow cone or 
cloud to be still further mixed 


with a larger body of air 
admitted by the wing valve 
G in the passage F. e air 


in J for spraying and the oil 
through the centre tube are 
kept at one regular pressure 
whether the engine is run- 
ning light or with full load, 
but the amount of air through 
the wing valve passage F G is 
rightly proportioned to mix 
with the oil which is allowed 
through the V-shaped slot M 
cut in the conical plug H, 
regulated by the governor. 
The auxiliary body of air 
after being drawn into the 
mixing chamber, during the 
out stroke of the piston in the 
working cylinder, is prevented 
from escaping by a small 
retaining valve L, By this 
means there is a regular ex- 
plosion and impulse every 
cycle, giving admirable regu- 
larity in running. Several 
sets of indicator cards serve 
to illustrate this mode of 
governing, showing a gradual 
change in the diagrams taken 
with full load to running 
light. The compressed charge 
in the cylinder is fired by an 
intermittent electric spark, 
made to play between the 
ends of two platinum wire 
insulated by porcelain rods ir 
the igniting plug—shown— 
and connected to the second- 
ary circuit of an induction coil 
excited by a storage cell of 
about 2 volts, which has been known to work more than 1100 hours. 

{n the horizontal engine—Fig. 2*—the oil suppl uisite for a 
run of a day or two is contained in a reservoir or c iron vessel 
placed inside the casting forming the base of the engine. In case 
of a prolonged run this supply may be replenished from the large 
| oil tank, without ever stopping the engine, by a hand pump which 
| forces the oil into the engine reservoir. The cycle of operations in 
| 





the engine cylinder is the same as in the well-known Otto gas 
engine. After the charge of oil vapour and air is drawn into the 
cylinder by the piston in its out stroke, it is compressed by the 
piston during the return stroke. The compressed charge is fired 
at the proper time by the side shaft closing the battery circuit of a 
small induction coil, and thereby causing a spark between the 
insulated platinum wires in the igniting plug. The exhaust valve, 
a co gs T-shaped mushroom, is held against its seating by a stiff 
spiral spring, and is opened inwards to the cylinder by a lever 
worked from the side shaft. The burnt products escape around 
the vaporiser, so that their heat, which would otherwise be rejected 
and lost, is utilised in aiding the conversion of the incoming oil 
spray into vapour. 








* Fig. 2 will be given with other engravings in anotker impression. 
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The indicator di —Fig. 3—from a nominal 5-horse power 
engine, cylinder 84in. diameter and 12in. stroke, shows the com- 
pression before ignition 331b. per square inch, and the mean 
pressure throughout the stroke 54'41b, The was 180 revolu- 
r square 
06 brake 


tions per minute, the air pressure in reservoir 10 Ib, 
inch, and the net weight on fly wheels 90lb., giving 
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Fig I—PRIESTMAN’8 OIL SPRAY MAKER 


horse-power. The measured oil consumption comes out 0:85 pint 
of Royal Daylight per brake horse-power per hour. Taking the 
rice of this oil elivered in bulk, as the Anglo-American Oil 
ompany are now doing, 54d. a gallon, the cost of an actual brake 
horse-power by this small engine is less than a halfpenny per hour. 
Large engines give still greater economy. 
The set of indicator cards—Fig. 4—were taken from a small 


Fig. 3 
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PRIESTMAN’S OUW-ENGINE DIAGRAM 





-horse power engine during the special tests made at my request, 
in order to compare the behaviour of different kinds of oil in the 
“The double’ eylind l ngine— 

‘he double cylinder vertical launch engi Fig. 5—is speciall 
designed for running at high speeds. In this 5-horse fit eed 
type of Priestman mane each cylinder, water-jacketted in the 
usual manner, is 7in. diameter by 7in. stroke, and arranged to give 


heavy disc. The valve gear is admirably simple and ingenious. 
The movement of the excentric rod, which is timed to open the 
exhaust valves against stiff spiral springs, on the return of the 
inner stroke of the piston, is double-acting, making it both a 
thrust and a pull-rod instead of thrust only, as in the single- 
cylinder engines, The inlet valves are self-acting, the charge being 
drawn in by the suction of the piston’s out-stroke. To keep the 
centre of gravity as low as possible, the oil cistern is placed in the 
foundation on the port side. The air pump which forces oil out of 


Trintty House Ot. 
d, 213 revolutions per minute. 
Mean pressure, 63,7 lb. per square 


inc 
Indicated h.p. = 3°37. 
. = 25. 


. re 5 
Oil 107 pint per actual h.-p. 


-P. 











stern, 6ft. 2in. beam, and are giving good results, speed about 
seven miles, and the engines work with steadiness and regularity, 
while the boat is completely under control, and can be quickly 
propelled in any direction at will. The writer had the pleasure of 
proving this for himself when on board the launch. Even when 
going ahead at full speed, the boat can be quickly brought to rest 
and then put full og astern by simply turning a small hand 
wheel, as marked. e oil supply for running a week or two can 
be conveniently stored both in stem and stern, and pumped into 


Fig. 4 


d Tea-rose Or. 

Speed, 186 revolutions per minute. 
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DIAGRAMS (HALF-$]ZE) FROM 1 H 


the tank into the vaporiser, is worked by an excentric from the 
counter-shaft, while the water-circulating pump is connected to the 
same excentric. The cold water suction to the circulating pump is 
taken from the ship side. The discharge water enters at the 
bottom of the cylinder jackets, and is carried from the top of the 
cylinders overboard through an overflow pipe. The mixer or 





at 
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as 
Fig. 6—FRACTIONAL DISTILLATION APPARATUS. 


vapour chamber is supported from the cylinders above the oil 
cistern. The inlet valve of the spray-maker is fitted to the vapour- 
chamber similar to the horizontal type. The governor is worked by 
mitre pinions with a belt from the crank shaft, which regulates the 
inflow of oil and air. Ignition is by the electric spark, and the 
contacts can be adjusted to make explosion early or late. The 
exhaust pipe is carried out at the stern, just below the water-line. 
As is well known, this type of engine does not allow of reversing, 


-P. CYLINDER 4} X 12” STROKE. 


the engine cistern as required. The ordinary burning lamp oil 
used can be obtained almost anywhere, and is perfectly safe in this 
engine. Indeed, it is to be hoped that the extremely dangerous 
spirit launch will soon be a by this safe common oil engine 
launch, both in this and other countries. The arrangement is 
admirably suited for work on board ship, and these engines are 
| now in use on barges in canals, and have been adopted for deep sea 
trawling. 

The horizontal type is also remarkably self-contained, and 
specially adapted for electric-lighting installations. For instance, 
the little engine driving the dynamo in the yard outside this room 
was sent here from Hull three days ago, and at very short notice 
was working with common petroleum oil. The convenience in this 
case is obvious, for no steam engine could be put down under the 
circumstances. A gas engine would want a gas supply laid on, 
whereas all this oil engine wants to make itself useful is the 
ordinary kerosene, procured in the nearest oil- shop. The 
Priestman engine has already been used to great advantage for 
pumping and hauling in collieries, for rock-drilling in mines as well 
as for agricultural and a large variety of other purposes. In fact, 
the sphere of usefulness of this oil engine is rapidly extending 
because it is found reliable and steady at work, with decided 
economy of fuel. The only real objection that can reasonably be 
urged against the engine is that of smell from the oil used, and 
this may be reduced by ventilation. 

What has undoubtedly to be arrived at in the construction of 
oil engines is to get economy of oil and the best mechanical results 
without clogging of the working parts, so that in the critical hands 
of the user the engine may run cautiously without attention or 
frequent cleaning and repairs. Clogging is prevented in the 
Priestman by thoroughly mixing the oil vapour with a large 
pes 57 ay of clean atmospheric air, so as always to form an 
explosive mixture which gives complete combustion and a clean 
| exhaust. It must be pointed out, however, that during the com- 
pression of the charge before ignitiun a portion of the vapour 
comes into contact with the walls of the cylinder, &c., and 
condensing on them never gets burned. Still this oil forms, in its 
heated state, a most excellent lubricant for the piston, thereby 
dispensing with the need of a more costly oil and regulating the 
same without any attention. The perfect state of the piston 
surface after being months at work affords ample evidence of the 
advantage gained by this method of self-lubrication with a 
minimum of trouble. I have also proved that this slight 
condensation takes place by comparing the pressure along 
the compression curves of indicator diagrams, Fig. 4, with the 
pressure obtained by experiment from each charge consisting of the 
explosive mixture of ‘015 cubic inch of oil with 191 cubic inches of 
air at the same temperature as in the engine. Taking the tempera- 











TABLE I.—Typical Samples of Oil. 























| | Boiling | First drop Se 
| Flashing point! point | distilled at | Distillation | 
Y Sp. gr. by Abel | b | temperatures under IV olume 
Name of sample. | at “- Colour. Odour when cold. | pp ° OD ews : is- Time. 
60°F close test. | erm. | tilled. 
OS |p eee ae | a | B 
F. Cc Inliquid.| Liquid) Vapour Liquid Vapour 
KEROSINE. deg. | deg. | deg. C. deg. C.\deg. C. deg. C.|deg. C |p. cent. hrs. 
American Water-white ..  °780 108 42 | Clear, colourless ..| Pleasant... .. ..) 145 175 | #110 215 200 56 3 
| | | | 
” Ordinary’ ...'..| ‘791. 75 | 24 » Very palestraw » M™oresinged 145 154 | 95 | 228 | 200 | 36 os 
» Royal Daylight .. | °799, 76-| 245! 4,0 yy » ‘slightly | 14 157 | 100 | 280 | 198 | 84:5, ,, 
| pungent | | 
» Tea Rose | 797 -83-| 28°38, slightly turbid Pe oa 150 | 167 | 107 | 248 | 202 | 87 “ 
Russian Ordinary .. | *825 82 27°8 »» With  fluores- det fae! feed? ae | 166 | 105 | 221 200 | 35°5 * 
| cence | | | | ; 
Broxburn Lighthouse .. | sll | 152 66°7 | Very clear .| Searcely any odour; 162 | 211 | 120 | 243 | 236 | 56 3 
r 2 sere | ‘811 152 | 66°7 | Straw colour .. nn aks | | 214 | 140 | 274 | 270 | 90 13 
Trinity Hcuse.. .. .. .. | ‘811 | 152 66°7 | Very clear ” ” ” | 164 | 211 135 243 | 230 | 54 2) 
Broxburn petroline .. .. | °805 96 85°6 , » om .| Pungent odour ..| 160 | 177 | 120 | 265 242 65 2 
| | | | 
INTERMEDIATE OILS. } | 
American mineral sperm .. | -s33 0 — — | Clear straw .. ..| Strong burntodour 195 285 | 115 | 290 | 290 | 45) 8 
| | 
Storrar’s Scotch gas oil.. .. | *843 = — | Reddish brown, no} Strongsingedodour 195 274 | 156 | 280 | 230 | 2 
| fluorescence | | | } | 
Scotch intermediate shale oil | *846 — — | Clear brown, with) Slight heavy odour, 195 252 | 142 291 | 261 18 2 
| fluorescence not pungent | | = = 
Light lubricating oil .. .. *854 _ - | a * = More singed .. 19 =| 255 | 125 285 266 i7 2 





only one motion of the crank-shaft being possible. Therefore the 
reversing gear cannot act on the engine, but is coupled to the 
main driving shaft, and by a single handle wheel allows the boat 
to go ahead, astern, or lie at rest, while in the latter instance the 
engines would in most cases be kept at work running light at their 
regular speed, controlled by the governor. The actual horse-power 
at 250 revolutions per minute is 5:7 and 9:1 indicated horse-power. 





an explosion or working stroke every revolution of the fly-wheel or 


'These engines are working in a small launch, 28ft, from stem to 


{ 
ture of the charge 170 deg. Fah.—which experiment has proved the 
most successful in the Priestman engine—on entering the cylinder, 
the cards show the highest pressure, before ignition, only 38 1b. 
per square inch. This is kept low for fear of much condensation, 
as well as to give smooth running. In the gas engine we know 
that compression of the charge before ignition is essential to high 
efficiency, and similar considerations lead one to expect the same 
to hold true for oil engines, Indeed, by adding fresh air to the 
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dou after leaving the vaporiser, and compressing more than 
» greater power or higher efficiency is obtained ; but then the 
temperature of the cylinder becomes too high for practical use. 
For the same reason it is thought desirable to utilise only a smaller 
portion of the heat of the exhaust products to vaporise the incom- 
ing charge. In some published trials a gas engine may be run 
with a special cylinder liner to withstand the high t:mperatures 
due to high compression, but these are not the conditions of ordi- 
nary work. In fact, for any particular oil, experience must decide 
the degree of compression that gives best results, as regards power 
and efficiency consistent with economy and durability. 

I may here briefly notice my investigation of the relation between 
the p and t ture of the vapours from the different 
burning oils, interm te oils, and some heavier lubricating oils, 
in order to throw some light on their action and behaviour in the 
cylinder of the common oil engine ; at the same time I have tried 
to find out which oils are best adapted for this use. 

Table I. gives the specific vity, flashing point, colour, and 
_ convey a vague notion of the odour of some typical samples of 
oil I have examined. 

The ific gravity was determined by Derham’s improved form 
of the Sikes hydrometer. The flashing point—close test—was 
found yg ne of the standard tomer 2 vised by Sir Frederick 
Abel. e flashing point is the temperature at which the oil 
begins to give off an appreciable quantity of inflammable vapour, 
whilst slowly heated in a closed vessel. This is a very a test of 
the safety of an oil as regards storage and use. In this country 





' the lowest flashing point allowed for petroleum is 73deg. Fah. or 
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Broadway cable railway.—Work is now progressing steadily on 
the cable railway along about five and a-quarter miles of Broadway, 
New York, the preliminary work of removing, rearranging, ani 

relaying the network of and steam pipes, electrical conduits, 
&c., having been pesctleny. completed. hen the street is to be 
excavated for a section of two or three blocks in length, a tem- 
porary track is laid on each side for the present horse cars; or where 
the teeming traffic is very heavy, the cars are turned off to side 
streets, as the teams often stand for some time in front of the large 
wholesale dry goods houses. The street is then excavated to the 
full width of the double track, and the bottom of the trench levelled 
= to grade. Two rows of transverse trenches are then made, and 
filled with concrete, upon which bed are placed the cast iron yokes. 
A conduit lining of steel in. thick is then bolted to the yokes, the 
rails and slot rails laid, and the track then carefully brought to 
line and surface. The concrete is then thrown in around the con- 
duit and filled in to a level surface; the slot tie-rods are adjusted, 
rail fastenings and joints screwed up, the space under the heads of 
the girder rails filled in, and a pode 4 paving of granite blocks laid, 
with coarse gravel and melted pitch worked into the joints. The 
granite block paving will be extended to the curb lines. The track 
rails are of steel, of grooved-head girder section, weigh 91 1b. per 
yard, and are spliced by channel splice bars and four bolts, with 
the McConway and Torley patent joint to keep the rail ends from 
settling. There will be three sections of cable, and in each section 
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FRACTIONAL DISTILLATION CURVES. 


228 deg. C. Most of the selected samples are well above the safe 
limit. A lighted match dropped into any of these oils is extin- 
guished ; even a burning taper is put out when held in the most 
volatile of them. Indeed, the electric are may be made to pass 
between two carbon rods immersed in the oil without igniting 
it, but the oil soon becomes charred. A small piece of red-hot iron 
is made quite cool when thrown into any of these oils, although 
the frequent repetition of this experiment on a sample of oil is not 
attended with agreeable odours. 

The proportion of the more volatile constituents in the typical 
samples was found by fractional distillation. The same measured 
volume of oil taken in every case was heated in a glass flask— 
Fig. 6—by the flame of a Bunsen burner, shielded from draughts. 
The burner and bath are not shown in the di One 
thermometer, A, was kept immersed in the oil, the other, B, gave 
the temperature of the vapour at the neck of the flask opposite 
the exit tube leading to the condenser. The distillate, as it con- 
densed, trickled from the oy tube, and was allowed to drop into 
the graduated vessel. e distillation took place in steps or 
stages, and it was found necessary to increase the heat by making 
the flame slightly larger when distillation ceased at any one 
temperature. Sometimes the rise in temperature took place 
rapidly from one stage to the next; at others the changes were 
slow and gradual. I bave endeavoured to represent this—Fig. 7— 
by the steepness of the curves for these steps, joining the points 
in each step. The difference between the indications on the two 
thermometers, due to the cooling and condensation of the vapour 
on the bulb B, depend on the size and shape of the flask and the 
heating flame. is difference becomes less and less as the 
temperature and rate of evaporation increase. 








Tue Special Committee appointed by the Electrical 
Section of the London Chamber of Commerce to co-operate with 
the directors of the Crystal Palace Company in promoting the 
success of the Electrical Exhibition, 1892, consists of the following 

tlemen:—Mr. R. E. Crompton, M. Inst. C.E., chairman; 

jor S. Flood Page and Mr. Emile Garcke, vice-chairmen; Mr. 
J. z H. Gordon, B.A., M. Inst. C.E., Mr. G. Binswanger, and Mr. 
Alexander Siemens, M. Inst. C.E. 


Sream Prpges.—In consequence of the accidents which have from 
time to time occurred to steam pipes, the Board of Trade has issued 
the following notice:—‘‘ The Board of Trade have instructed their 
surveyors that all new steampipes are to be tested by hydraulic 
pressure to not less than twice and not more than two and a-half 
times the working pressure, unless the case has been specially 
submitted to the Board for consideration. As regards old steam 
pipes, for a period of six months from the date of the instruction 
the surveyors may exercise their discretion as to the test pressure 
they apply, taking care that such test does not exceed twice the 
working pressure, and that when it is less than twice the working 
pressure, the declarations granted are limited to a period not 
exceeding six months. If in any case the surveyors cannot get such 
a test pressure applied to old pipes as they consider necessary, they 
are to forward rticulars of the case to the Board in order 
that the necessary directions maybe given. Aftersix months from 
the date of the instruction, old steam pipes are to be tested to a 
pressure of at least double the — pressure, but double the 
working pressure is not to be exceeded unless the case has been 
referred for consideration. The surveyors may test steam pipes at 
any time they consider necessary, but except in special cases 

ibly once in about three or four years may be found sufficient. 
When steam pipes are the lagging or covering is to be taken 
off the pipes, and the pipes are to be carefuly examined before, 
during, and after the hydraulic test. The surveyors are to see 
that efficient means are provided for draining all the steam 





pipes. 


will bea Sete cable ready for use in case of emergency. The 
sections will be four and a-quarter, four, and two and a-quarter 
miles long, or ten and a-half miles, exclusive of the duplicate cable 
and power station connections. The yokes weigh 550 |b. each, and 
are spaced 4ft, Gin. apart. To prevent wear of the yokes, flat steel 
espa plates are placed between the rail flange and the seat on 

e yoke. 

Tests of a 12in. rifle.—The new 12in. built-up steel rifle gun has 
been tested at the Government provi 0! It is built for a 
440 lb. cha of powder with a 1000 lb. projectile, giving a 
velocity of 1950ft. per second, and a gun pressure not atone: 
35,0001lb. per square inch. The first er tried was too quick- 
burning. Tests of 3001b., 3501b., Ib., and 4401b. of Dupont 
= and 1000lIb. projectiles gave velocities of 1473ft., 1531ft., 

690ft., and 1792ft., while the pressures on the gun were 24,000Ib. 
per square inch, 24,0001b., 28,700 lb., and 34,4401b. The 4401b. 
charge is said to be the largest ever fired in a gun in this country. 
The gun can do effective work at a range of twelve miles, and can 
throw the projectile fifteen miles. The effects of American-made 
a have not yet been satisfactory, as it is too quick burning, 
ut extensive pry enponene wag being made in the manufacture. 
The powder is a brown powder compressed in prisms with a hole 
in the centre, and about 1000 of these are packed in a canvas bag 
per 150lb. There isas of about 5ft. left between the powder 
and the projectile. At later tests made on August 26th, 300 Ib. of 
wder gave a velocity of 1473ft. per second, and a pressure of 
9,000 lb. per square inch. After this firing a yellow deposit was 
found in the chamber of the gun, due to some ingredient of the 
powder. The three other shots resulted as follows :—350 lb. of 
wder, 1618ft. velocity, 24,6601b. pressure ; 4001b. of powder, 
750ft. velocity, 30,000 lb. pressure; 440 1b. of powder, 1865ft. 
velocity. This last shot jammed the breech plug, and the pressure 
— not be ascertained. A better quality of powder will be 
tried. 

A new metal._—Experiments on the properties and uses of nickel 
steel and manganese bronze are said to have led to the discovery of 
a new metal or alloy, the chief characteristics of which are its high 
tensile strength, imperviousness to acids, and non-liability to 
corrosion. It can also, it is said, be wrought hot or cold into such 
forms as spikes, nails, &c. An officer of the Ordnance Bureau has 
examined and the metal and made a report upon it. 

Heavy coal travn.—A coal train recently hauled over the Phila- 
delphia and Reading Railroad consisted of ninety-five hopper 
bottom gondola cars, with an average load of 25 tons of coal, or 
2375 tons in all, or about 3000 tons including the weight of the 
cars. The cars were of the standard length of 34ft., and the total 
length of the train, including the 75-ton engine and tender and the 
caboose, was about 3300ft. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE revival which has appeared in the Scotch and Cleveland 
markets was not without its effect upon trade on ’Change in 
Birmingham to-day. Though at present apparently entirely of a 
speculative character, the revival engenders the hope here that 
some solid improvement may by-and-bye be seen, and the 
influence on Change here was distinctly in the direction of firming 
the market. 

The sudden ane . _ weather has the result too of 
making prices for immedi elivery rather stronger, since opera- 
tions at the forges cannot be carried on without some irregularity, 
and a scarcity of puddled bars would appear if the heat were to 
continue. 











Meantime the market isa little disturbed by difficulties which 
have appeared in one or two quarters in the carrying on of certain 
finished ironworks. 

A rumour is current that the London and North-Western Rail- 
way Company is likely to become the proprietors of the Pelsal] 
Coal and Iron Company, but inquiries fail at present to substantiate 
the report. If it was to prove correct, it would certainly be a 
remarkably good thing for the district. 

The demand for manufactured iron is not very brisk; the market 
to-day was strengthened by the improved home prospects, arising 
out of the better harvest conditions, and also by a larger deman 
which is just now appearing from some of the foreign markets, 
The chief improvement is with Australia and South Africa; but 
there is more doing also with some parts of South America, and 
with Central America. The close of the war in Chili has given an 
impulse to demand for all kinds of iron and railway material, and 
there is a — revival also in the River Plate. 

Prices of finished iron tend to rather more strength, the result 
of thestiffening in the rates for certain classes of pig iron. The 
lower qualities of finished iron are 2s. 6d. to 5s, dearer than a month 
ago, and the improvement is specially noticeable in sheets. Some 
makers of these quoted this afternoon £7 10s. as their minimum 
for doubles, while others asked £7 7s. 6d. Lattens are £8 5s, 
upwards, and the prices of these will certainly improve along with 
doubles, 

Galvanised corrugated sheets do not yet show much movement in 
price, though the present figure of £24 odd for spelter is a great 
rise SS tr the time when sales were being made, as was the case a 
considerable time back, at £15, £16, and £18 per ton. The 
syndicate existing in the spelter trade, however, for the controllin, 
of yor manages to keep » prices wonderfully well. Though 
£13 to £13 5s. is still quoted for superior makes of galvanised 
sheets, delivered Liverpool, ordinary merchant brands are to be 
had at as low as £12 to £12 5s, 

The best thin stamping sheet trade is rather quieter at date, but 
prices are well maintained at £10, £11, and £12 for iron singles, 
according to quality, and £11, £12, and £13 10s. for steel singles, 
according to quantity of carbon contained in the metal. 

Marked bars continue at £8 to £8 12s. 6d., with £7 for second 
branded qualities, and £6 10s, for merchant sorts. Common bars 
— at £6. Hoops are unaltered at £6 10s., and tube strips at 





More business is doing in the pig iron trade than for the past few 
weeks. Buyers are operating with more freedom, being disposed 
to make their contracts for the next three or four months before 
the quarterly meetings of October come on. Assisted by this 
increase, and by the expectation of dearer prices for cokes, pis iron 

rices are ls. to 1s, Ga. per ton higher than a fortnight ago. 

orthampton and Derbyshire pigs are now quoted 43s, to 45s. per 
ton, and eed 46s. to 47s. Staffordshire all-mine pigs are un- 
altered at 62s. 6d. to 65s. for hot-blast, and 95s. to 100s. for cold- 
blast forge pigs. Part-mines are 42s. 9d. to 45s., and cinder pigs 
36s. to 37s. 6d. 

Pig iron makers are discussing the question of coke prices in 
view of a probable early advance resulting from inc winter 
wer at the collieries. Furnace sorts have got down to 16s. for 

uth Yorkshire qualities delivered to Staffordshire furnaces, and 
foundry sorts 22s. Welsh are 15s. 6d. for common furnace, and 
22s. 6d. for foundry. During the late ‘‘boom” South Yorkshire 
furnace touched 27s., and foundry 37s. to 38s, 

The first indication of an advance in coal has come this week. 
Certain of the colliery owners in the Cannock Chase and Brownhills 
districts are stated to have issued circulars announcing an imme- 
diate advance of a shilling a ton in coal and sixpence in slack. 
At the same time notification is given of the withdrawal of all 
rebates for summer supplies. This advance relates to domestic 
fuel, but it is suggestive of an advance in ironmaking sorts 
by-and-bye. 

The operatives in the engineering trades in this district are 
moving with a view to secure the fifty-three hours as a standard 
week’s work at all the engineering shops in and around Birming- 
ham, and this week there has been an important representative 
meeting of the men in all branches of the trade, and it has been 
decided to make a unanimous agitation in this direction. As pre- 
viously announced, certain of the leading shops have already 
granted the concession voluntarily. The latest firms to make the 
concession have been Messrs. Nettlefolds and Ki Norton Metal 
Company. Messrs. Nettlefolds’ decision alone affects nearly 3000 
workpeople. 

On Wednesday, when the last heat was being drawn at one of 
the patent puddling furnaces at the Earl of Dudley’s Round Oak 
Ironworks, Dudley, an explosion occurred at the furnace. A large 
portion of the roof was ats off, and the scene became one of 
wrec It is supposed that the explosion was caused by some 
hot cinder running through the furnace bottom into the pan of 
water underneath. Happily the workmen received only slight 
injuries. 

An interesting presentation has taken place during the week 
from the staff and workmen connected with the Earl of Dudley 
Round Oak Iron and Steel Works, to Mr. Smith-Casson, the 
occasion being his retirement from the g | Ag t of the 
works. The testimonial took the form of an illuminated address, 
together with photographic views of the iron, steel, and chain 
works at Round Oak, and Major Casson’s residence. The address 
expressed sincere regret at the resignation of Mr. Casson, and 
referred to the harmonious relations which had existed between 
the workmen and himself for many years, and in some cases for 
more than a quarter of a century. ajor Casson’s tact, energy, 
and benevolence were referred to as having done much towards 
raising the workers to their present position. 

The annual meeting of the Federated Institution of Mining 
Engineers is announced to be held in Birmingham on a 
22nd to 24th. At the general meeting to be held on the first day 
in Mason College the following papers will be read :—‘‘ The my 4 
of the Birmingham District, ene expected reference to the Sou 
Staffo: ire Coalfield,” by Professor C. Lapworth, F.G.8. 
‘* Sketch of the Southern part of the South Staffordshire Coalfield, 
with icular referenceto the Thick Coal,” by Messrs. W. F. Clark 
and H. W. Hughes, and a‘‘Sketch ofthe Northern Part of the Coal- 
field,” by Mr. Arthur Sopwith. Visits will be paid to prominent 
works and mines in the district, and the Ship Canal works at 
Runcorn, the meeting breaking up at Liverpool. 

At the annual meeting of the Birmingham Small Arms Company, 
held last week, the directors recommended a dividend of per 
cent. upon the year’s working, plus a bonus of 5 per cent. 
This amount left 210,000 at the disposal of the directors, who set 
this sum apart to meet the depreciation of special machinery and 
tools laid down for the manufacture of the new magazine rifle. 
A portion of the shareholders objected to this course, but it was 
pointed out, with truth, that in round figures the company had 
£100,000 locked up in connection with the manufacture of this 
one rifle, and under these circumstances a large depreciation 

t was idered wise. The proposal was ultimately 
adopted. 

The new scheme for Birmingham water supply continues > 
attract great attention. At the present time the City Council are 
under an eae to supply not Birmingham only, but a large 
district outside, the total population numbering 658,878. For 
these consumers the Corporation had to provide 6141 million 

allons for the year ending last March, sufficient to form a lake 
ft. deep, with a surface of twelve square miles. The pipes by 
which the te a water supply is conveyed to the eonsumers 
measure 576 miles in length. 

In the new scheme, which involves a new supply from Wales, 
the gathering ground contains 45,000 acres, or seventy square miles, 
with an elevation varying from 800ft. to 2100ft. above sea level. 
As bas previously been announced, it is situated in Card: 
and Radounbion. iaty miles west of ingham, 6 area 
consists of wild moorland, and the whole population on it has been 
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ascertained not to exceed 180 in number. It is estimated that the 
scheme will make sufficient provision for a period of fifty years 
hence. The maximum water supply which en will at 
that date require in dry weather is calculated at 60,000,000 gallons 
perday. About es of tunnels, 35} miles of cut and cover, 
and 3h miles of iron _ will be required. The highest esti- 
mated cost is £4,000,000, ut facts and figures show that although 
the scheme may cost such an immense sum, the city can be supplied 
with the pure water without the imposition of a special rate, the 
only burden being a tempo addition of a portion of the reduc- 
tions previously made by the Corporation. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—A more cheerful tone has been noticeable generally 
throughout the iron trade of this district during the past week, 
and in raw material prices have shown a decided upward tendency. 
As pointed out in my previous reports, there has been an increased 
weight of buying going on recently, and some of the leading 
makers are now altogether out of the market for the present, 
whilst on nearly all kinds of pig iron — here sellers are hold- 
ing out for slightly higher prices, which, however, are scarcely 
being got on any very large amount of business. Improved pro- 
spects with regard to foreign trade have no doubt to some extent 
helped to bring about a better feeling in the market; the ter- 
mination of the conflict in Chili has let loose a considerable weight 
of business in this direction, which was previously being held in 
abeyance, and there seems to be some return of confidence in the 
Argentine, which is bringing forward inquiries, whilst home trade 
requirements continue fairly good. ere is, however, still no 
very confident sag a agen regard to the future, and slackening 
activity continues to be regarded as the prospect for the ensuing 
winter. 

The Manchester Iron Exchange on Tuesday was moderately 
attended, and generally a stronger tone was noticeable, both as 
regards pig and finished iron. During the last week there has 
been a considerable weight of buying —-> in pig iron, and 
upon most brands offering here prices have n advanced about 
6. per ton upon the rates which were quoted last week. The 
higher prices which have been quoted seem, however, to have 
checked further business, but buyers have been quite ready to 
piace out orders at something like late rates. For Lancashire pig 
iron quotations remain hanged, local makers still asking about 
45s. for forge to 46s, for foundry, less 24, delivered equal to Man- 
chester ; but, although occasional moderate sales are made on the 
basis of these figures, the business =. is still of no great weight. 
District brands have shown a general] hardening up of about 6d. 
upon Lincolnshire to ls, per ton upon some brands of Derby- 
shire, and for delivery equal to Manchester; Lincolnshire is 
not now quoted under 43s, 6d. for forge, to 45s, 6d. for foundry, 
with Derbyshire ranging from 43s, 6d. and 44s, for forge up to 
48s, and 49s, for foundry, less 24. There is also a similar advance 
upon outside brands offering here, good named foundry Middles- 
brough not being quoted under 48s. 10d., although some ordinary 
connie might be bought at about 48s, 4d. net cash delivered equal 
to Manchester, whilst Eglinton is quoted at 51s. to 51s. 3d., and 
Glengarnock at 52s, to 52s. 3d. net cash delivered at the Lanca- 
shire ports, 

Finished iron makers report a steady busi still ing 
forward, with most of the forges well supplied with orders to keep 
them fully e ed for the next couple of months, and prices are 
very firm at the full rates which have recently been quoted, with a 
tendency to harden in some instances. Lancashire bars are not 
quoted at anything under £5 17s. 6d., and North Staffordshire 
qualities £6 per ton delivered in the Manchester district, with 

kers not inclined to tract at these figures. Local made 
sheets range according to quality from £7 5s. to £7 10s. for singles, 
with the usual extras for doubles, and hoops are very firm at £6 5s. 
per tonas the minimum for delivery equal to Manchester, with 
special cut lengths quoted at £6 10s. to £6 12s, 6d., delivered ex- 
steamer Liverpool. 

Rather more animation is reported in the steel trade, with a 
decided upward tendency in prices for raw material, good foundry 
hematites, which last week could be bought at as low as 55s. 6d., 
being now quoted at 57s. to 57s. 6d., less 24 delivered here, whilst 
for steel boiler-plates makers are very firm at £7 7s. 6d., delivered 
to consumers in the neighbourhood of Manchester, and it is only 
upon occasional parcels obtainable through second hands that any- 
thing under this figure is now being accepted. 

In the metal market a fair amount of business continues to be 
reported, and with manufacturers mostly well engaged for some 
time to come, they are very firm at full list rates, although no 
advance upon these are obtainable. 

The condition of the engineering industries remains practically 
unchanged from what I have reported for some time past. In one 
or two special branches new work is coming forward pretty freely, 
but generally complaints are made that there is a decided slacken- 
ing off as regards the weight of new orders that are being secured 
to take the place of contracts running out, and prospects for the 
future are not at all of a satisfactory character. 

Messrs. Hulme and Lund, who have recently erected new works 
at Pomona, in the immediate neighbourh of the Ship Canal 
Docks, are well employed on their various specialities in pumping 
machinery, and amongst other orders in hand they are just now 
making a very neat design of hydraulic pump, to be driven by a 
belt pulley; whilst they have in hand several sizes of their Lund’s 
patent pulsating pumps, many of which are now at work pumping 
sewage, draining quarries, pit sinkings, ballast pumping, &c., the 
makers claiming for these pumps that they use an exceptionally 
small quantity of steam. In this class of pump it may be men- 
tioned a little extra steam is at each reversal of the steam 
valve, so that with fewer reversals and pulsations a saving is 
effected, and in the Lund patent pulsating pump this economy is 
secured by the pulsations or strokes being longer than in other 
pumps of the same class, The firm are also making petroleum 
— to work by town’s water pressure, and they have just now in 

one of their patent direct-acting steam pumps to be used for 
petroleum pumping. 

Messrs. H. Wallwork and Co, are just now carrying out a large 
extension of their Union Bridge Works, Charter-street, Man- 
chester, where they have added about two acres of new covered 
buildings, including the erection of several new foundries, vy 
laid out for their well-known high-class work in the lighter descrip- 
tions of castings, and a couple of additional melting furnaces of 
_— designs. They are also erecting a new range of offices and 
show-rooms having a frontage of 144ft., and covering about 1000 
square yards, and the works all through are being specially 
- to meet the increasing demand for their particular class 
of castings, which, I may add, are manufactured out of a special 
mixture of metal and through a special process of melting. 
In addition the firm have also put down a special plant for the 
finishing of all descriptions of small castings required by engineers 
and machinists. @ firm have also gone thoroughly into the 
manufacture of roller castings for calico — calenderers, 
india-rubber manufacturers, and for any branch of industry in 
which —ueey fine rollers are required. For the casting of 
these rollers ~_— appliances have been put down, and the firm 
are also supplying them in the finished state, machined, and 
ready for ng direct into use. 

Mane. 3. orris and Co., of the Salford Fire Engine Works, 
have just introduced several improvements in their engines, 
specially designed for hot climates. One of these, the Colonial, 
has been improved upon the older patterns with a view of obtain- 
ing a much more powerful engine than previously. In addition to 
the usual co air vessel on the delivery, lange accumulator 
has been fixed on the suction inlet, the effect of which is to remove 




















the oscillation of the suction hose and enable the engine to throw a 
steddy and more solid jet of water. The pumps are also made onan 
improved principle with gun-metal cylinders, valves, and seats. In 
this engine full and clear water passages are provided, so that it will 
work equally well with fresh or sea water, and gritty or polluted 
water, and though more powerful than the old pattern, the new 
design is lighter generally in construction, and is arranged to be 
worked by sixteen up to twenty men. Another improved engine 
is the China, one of the chief features of which is the extreme 
simplicity of the working parts, so that it can be readily taken to 
pieces and = ther again by an inexperienced workman. This 
engine has been designed for use in China, Japan, and India, and 
is so that it can not only be as a fire-extinguishin 
appliance, but is admirably adapted for irrigation purposes, an 
can be used for pumping liquids, emptying cesspools, &c., without 
fear of injuring or choking the passages. For use in hot climates 
the engine is provided with a metallic cistern, on each side of which 
are fixed brackets through which the wooden pumping levers can 
be passed, and by this means four men can readily carry the engine 
over hilly and irregular ground to any position where a fire has 
broken out, 

There is no material change to report with regard to the coal 
trade of this district. In the better qualities suitable for house 
fire p business is moving on very steadily, with prices 
firm at full rates and a tendency to harden ; steam and forge coals 
remain only in moderate request, with prices scarcely firm at full 
list rates, and engine classes of fuel continue plentiful, with com- 
mon slack still pushed for sale at extremely low fi . At the 
pit mouth best coals average 12s, to 12s, 6d.; second qualities, 10s. 
to 11s.; common house fire coals, 9s. to 9s. 6d.; steam and forge 
coals, 7s. 6d. to 8s.; burgy, 6s. 6d. to 7s.; best slack, 5s. 6d. to 
6s., and common sorts ranging from 3s. to 4s, per ton. 

In the shipping trade there is a fair business doing, with steam 
coals averaging, according to quality, from 9s. 3d. to 10s., and 
good house fire coals 12s, to 1 6d. per ton, delivered at the 
ports on the Mersey. 

Barrow.—There is no improvement to note in the general 
of the hematite pig iron trade, although, as a matter of fact, 
speculation has once more led to an advance in price. Hematite 
warrants are 50s. 2d. net cash, and ls of mixed Bessemer Nos. 
are at 50s. 9d. net fob. There is one good feature about the 
advance in prices, and that is that makers have been enabled to 
dispose of some of their stocks at the fuller rates ruling. But the 
consumptive demand has not improved, nor is there any likelihood 
of it, as not only are the general requirements of pig iron users 
small, but the consumption of Bessemer iron on the part of steel- 
makers is very small, and likely to be smaller. Stocks of warrant 
iron have increased this week to the extent of 450 tons, and now 
represent 150,326 tons. Further increases of stocks are ex > 
but this tendency will in all probability receive a check this month, 
as several makers intend to blow out furnaces witha view of 
reducing the output. 

In the steel trade business is very quiet, and the only branch of 
the industry which shows either life or spirit is that of steel ship- 
building material, which is in rather better request. Several 
inquiries are to hand, but prices are at such a low and unprofitable 
point that it is probable the mills which are stopped in the district 
at present will not resume work till better values can be obtained. 
Prices are nominally at £6 for plates, £5 15s, for angles, and £7 
for steel boiler plates, but buyers want deliveries at much lower 
rates. The demand for all classes of rails is small, and it is 
probable from present yg ee that after the present orders 
are worked out some of the mills will stop work for a time. 
Prices are easy at £4 2s, 6d. for heavy rails, £5 10s. for light 
rails, and £6 15s. for colliery sections. Hoops are in limited 
inquiry, and are quoted at £7 to £8 per ton. Tn tin-plate bars, 
blooms, billets, slabs, and forgings little is being done. Large 
steel hea are in good demand, and likely to remain so, 

Shipbuilders and engineers remain fairly employed, but do not 
report any new orders. It is probable, however, that some new 
work will be secured this month. Engineers are fairly well off for 
orders, as also are boilermakers and ironfounders. 

Iron ore is weaker both as regards demand and price. Average 
qualities are quoted at 9s, 3d. to 9s. 6d. net at mines. 

Coal and coke are quiet, and late prices are maintained. A quiet 
trade for business purposes is ex this winter. 

Shipbuilding shows continued depression, and the outlook is 
anything but cheerful either as regards exports or imports. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE better tone which was reported last week in the pig iron 
market has b more pr d this week, and has brought 
out buyers pretty freely, a considerable amount of business being 
the result, and a good advance of prices. The advance is contrary 
to what was expected and what was generally predicted, but it 
has been induced in such a legitimate manner that consumers 
have made haste to purchase, more particularly the consumers 
abroad, for it would appear thatdelay to them means not only 
higher prices for the pig iron itself, but also higher freights for 
the conveyance of the iron. Besides the navigatior season is too 
far on to permit of much waiting, and it is known that a large 

uantity of iron has yet to be purchased for delivery abroad 
this autumn. What strengthens the position of sellers is 
that the ss is not confined to pig iron alone, but 
has appea in some branches of the finished iron and steel 
trades, and moreover the advances that have this week been made 
in prices of manufactured iron and steel are not brought about by 
the higher 7 of pig iron, so much as the genuine increase in 
the demand. There thus appears to be some likelihood of stabilit; 
in trade, and that the worst of the depression has been pula. 
Certainly busi and prospects are more hopeful in character, 
and buyers of pig iron, now that they have begun to purchase, are 
coming in all at once, and pressing for early deliveries where the 
iron is for shipment, so that they may get the iron delivered as 
cheaply as possible. Both makers and merchants have not done 
such an active business since the spring. Last week some of them 
say they sold a larger quantity of iron than they did 
during the whole of August, and this week their trans- 
actions are even more extensive, these being, it is satis- 
factory to add, with actual consumers, and not with s - 
lators, who have not yet entered into the market. pe sae 
as well as consumers have bought largely this week. They have 
let their stock get almost as low as those of consumers, and this 
gives the makers the pull now, and they have not neglected to 
avail themselves of the opportunity. y after day for weeks 
past the report has been ‘‘no business done,” people all waiting, as 

rices were falling, until they seemed to be about at the bottom. 
t was thus only to be expected that the quantity of iron in second 
hands would be small. 

Makers, who last week were taking 39s. 6d. per ton for weet 
f.o.b. deliveries of No. 3 G.M.B, Cleveland pigs, realised °9 
and even 40s, on Monday, and on Tuesday 40s. 3d. was paid, 
while 40s, 6d. was roe a large amount of business being done 
at between 40s. and 40s. 3d., but on Wednesday there was a slight 
reaction, as might be expected after Tuesday’s briskness, and the 
general figure was 40s. 3d. For some time past it being antici- 
a that prices would continue to fall, makers were taking less 
or forward than for prompt deliveries, but now that this 
view of the future is not accepted they are asking exactly 
the same whether the iron is for immediate delivery or for 
delivery over the rest of the year. The warrant market 
has been active, and prices have risen, more particularly for 
hematite, notwithstanding that there are such depressing reports 
from the West Coast, where hematite is chiefly e. Last week, 
Middlesbrough warrants were quoted 39s. 7d. cash at the close, but 











on Tuesday sellers were ber ape | 40s. 6d.; on Wednesday they were 
back at 40s. 1d. The stock of Cleveland pig iron in Connal’s stores 
has “— to decrease again, but on Wednesday night there was 
held 153,846 tons, or 381 tons more than a week previously. No. 4 
foundry has become as difficult to get.as No. 3, and producers do not 
see why theyshould continue to accept some 3s. per ton lessforit than 
they do for No. 3, is mecca J when the usual difference is only 
6d.; accordingly they have put up their quotation ls. 6d. per ton, 
and are now asking 38s. to 38s. 6d., while grey forge has been 
advanced 1s. with some makers and 6d. with others, some quoting 
37s. and others 36s. 6d., and the business done has been at the 
lower —_ in nearly all cases. East Coast hematite has become so 
scarce that makers on Tees-side have none to sell for prompt deli- 
very, and are asking 49s. for deliveries over next quarter. The 
Cargo Fleet Iron Co., has blown in a furnace, and now has 
the whole of its five furnaces at work producing Cleveland pig 
iron. The three furnaces at Grosmont Ironworks, near Whitby, are 
now idle. Messrs. Bagnall used to send a large quantity of their 
produce to the Midlands, and now the trade is fallinginto the hands 
of Middlesbrough makers. The shipments of pig iron from Middles- 
brough this month are improving, up to last night they reached 
— against 18,985 tons on August 9th, and 17,880 tons on 
Jul le 
e demand for steel plates shows satisfactory improvement, 
and the manufacturers have raised their prices 2s. 6d. per ton, viz., 
to £6, less 24 per cent. f.o.t., and steel boiler-plates are £1 per 
ton above that. Angles also are hig! er in price by 2s. 6d., and 
producers are well supplied with work, so that there is not much 
competition ; £5 15s., less 24 per cent., is quoted. The rail trade 
continues as unfavourably situated as ever, and buyers will not 
even pay the £4 at works that is quoted. The rail mills at the 
Eston Steel Works, which are capable of B ap roy nearly 4000 
tons per week, are in idle this week, and thus have only been 
running one week during the four that have elapsed since the 
race holidays commenced. They are stopped for lack of orders. 
It is stated that they have, however, got an order for 10,000 tons 
of heavy rails this week. 
The finished iron fi ers report an improvement in almost 
all departments, inquiries are more numerous, a fair number of 
orders have been booked by plate and angle makers, and prices 
quoted have increased. Iron ship og are advanced 2s, 6d. per 
ton, and £5 10s., less 24 per cent. f.o.t., has to be paid for them, 
while boiler plates are £6 10s. and girder plates £5 15s. Ship 
angles are stiff at £5 5s., and engineering angles at £5 10s., both 
less 24 per cent. The bar manufacturers are keeping their esta- 
blishments in regular eperation, but say that profits are practically 
nil; they ask £5 10s., less 24 per cent. f.o.t. Messrs. R. P. 
Dorman and Co. have this week reopened the Ayrton Rolling 
— Middlesbrough ; they have been idle since the beginning of 
u 





e low prices that shipbuilders have for some time past had to 
take in contracting for new vessels has made it necessary that 
wages, which have hitherto been undisturbed, being maintained at 
the highest point reached when trade was at its must be re- 
duced, and, accordingly, at a meeting at Sunderland, the associated 
masters resolved that a month’s notice shall be given to the men at 
the shipyards of a 5 per cent. reduction of wages. Such action 
has been expected for some time past. Yards are well employed, 
and this improvement in the freight market will make shipowners 
more ready to order other new vessels. The number of idle 
steamers is decreasing, and on the Tyne there are now only twenty- 
three unemployed, and they are comparatively small vessels. 
Coalowners have difficulty in getting all they require forthe Baltic 
trade, and the freights to the ports on that sea have increased con- 
siderably ; to Cronstadt there been a rise of ls. 3d. upon what 
was taken a month ago, 5s. per ton being now paid. The Indian 
and American trades are also couplets more vessels. Thus the 
outlook for shipowners and shipbuilders is becoming better than 
was expected. There is nothing new in the bridge-building or 
engineering industries which continue well employed. 8 
demand for railway chairs and sleepers is very moderate, and pipe 
founders find it difficult to keep their establishments in full work. 

The twenty-fourth Trades Union Congress is being held this 
week at Newcastle, under the presidency of Mr. Thomas Burt, M.P. 
The ‘‘new unionists” have m very much in evidence in 

t tothe most important question that has oe the atten- 
tion of the Congress, viz., the intervention of Parliament in 
establishing the eight hours day. The northern delegates, asa 
rule, thought it undesirable to appeal to Parliament to do that 
which they could do for themselves, and if they ask Parliament to 
regulate the eight hours day, then they must do away entirely with 
overtime. 

Mr. John Gjers, of the Ayresome Ironworks, Middlesbrough, one 
of the leading Cleveland ironmasters, who was so dangerous!y ill 
of typhoid fever last week, is reported to be recoveringslowly. He 
is one of the most popular men on Tees-side, and daily bulletins as 
to his condition have been posted in the Exchange. 

The iron broker’s and merchant’s business carried on by the late 
Mr. Emil Schmitz, whose death we noticed last week, will be con- 
tinued by his son, Mr. Cleveland Schmitz, under the old style of 
E. Schmitz and Co. The late Mr. Schmitz, it appears, was born 
at Lippstadt, in Rhenish Prussia, and came to Glasgow some thirty 
years ago, where he entered the service of the then celebrated firm 
of Robinow and Marjoribanks, iron merchants. He soon after- 
wards was naturalised, and married a Scotch lady, who survives 
him. He was for many years connected with the North York 
Artillery Volunteers, among whom he attained the rank of 
captain. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

HOUSEHOLDERS are now generally laying in supplies of coal for 
the winter, and this has encouraged the colliery proprietors to 
increase prices, It was not expected that any advance would 
become general before the usual date—October lst—but the coal- 
owners have anticipated, in many instances, the winter demand. 
Some ccllieries By up prices as early as August Ist, and 
others postponed the new lists until September lst. The 
advances are now being made all round. ey range from 6d. 
to 1s. 6d. per ton. Generally, the house coal trade is animated, 
and there is no likelihood of the supply overtaking the demand, for 
the men are quite content to do as little as possible, and the limited 
output has the effect of making the high prices inevitable. Steam 
a keeps in good request, and gas sorts are being heavily shipped, 
the call having been large enough to add 6d. a ton to current quota- 
tions. In one or two districts where the coal was not fully contracted 
for the coalowners are making 3d. and even 6d. per ton more in 
gas qualities. Manufacturers complain bitterly of the dearness of 
fuel, which handicaps them severely in production, but the coal- 
oe. hold out no hope of easier terms being obtainable this side 
of 5 

I see it stated that prospects are improving in the heavy trades. 
There can be no great change for the better until manufacturing 
fuel admits of cheaper production, and pig iron goes higher. Still 
the tendency is more encouraging at this moment. The end of 
the war in Chili is regarded as a factor in the betterment of busi- 
ness, In some quarters, however, the fear is still entertained that 
the people of the Argentine Republic may be induced to look to 
revolution for a solution of their financial embarrassments. In that 
case the last position of railway material and other kindred 
departments would be worse than the first. There is still abundant 
work in that class of goods, the difficulty being the lack of fresh 
orders to take the place of those now in course of completion. 

In rails, Messrs. Charles Cammell and Co. are fully employed 
at their Workington establishment, but the other companies in 
that part of the coast are very indifferently engaged, and many 
people are idle. For wheels and tires and similar articles the call 
1s maintained. Work, which has been waiting for some time, is 
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now in course of delivery for Chili, and a resumption of business 
with this market is certain. Bessemer steel is now quoted at 
£5 17s. 6d. per ton for slabs and billets of guaran’ er, 
subject to the usual discounts. Siemens-Martin steel, from £6 10s. 
per ton upwards. Some of our leading Bessemer firms are in 
receipt of more orders this week, and the general aspect is some- 
= better. . " we 

me important work in engineering specialities recently 
been completed and is now in ovum at adlioae. The boiler- 
makers have had an excellent season of late, the production of 
large - sized boilers continuing a prominent feature of the local 
establishments. In marine material—notably in cranks, propeller 
blades—the leading firms are satisfactorily employed. The forth- 
coming additions to the Atlantic liners will no doubt give a stimu- 
lus to this department, and further a work of consequence is 
looked for from the British Government. It is probable, too, that 
more work may be placed on foreign account than has been the 
case during the ear], of the year. 

The Christmas nn | New Year trade for London and the leadi' 
provincial towns in cutlery and electro-plate is now beginning, an 
the hands are more generally employed. Business, however, con- 
tinues rather languid in some departments, the London and other 
merchants not having been able to clear their stocks last season. 
Manufacturers feel the McKinley Tariff Act telling severely agai 
them across the Atlantic ina double way. It is not only closing 
the United States market, but causing the German and other 

tit te with them in markets wherever English 
held the palm, even to almost exclusive 
pone The collapse of the South American Republics has 
cal Sheffield firms to turn their attention more to the Cape 
and India as outlets for their goods. Very little improvement is 
perceptible in India, and as a result of the greater attention given 
to that market and the Cape, lower quotations have to be given to 
insure business to any extent. Manufacturers complain that the 
workmen do not meet them with any readiness in their difficulties. 
Lower production is imperative if the trade is to be kept, but the 
two main factors on the part of the workmen—close attention to 
business and a concession as wages—are alike refused. 
Employers say there never was a time when they could rely less in 
getting their orders completed and delivered within the specified 
time, and that the workmen would rather go idle half the week 
than concede 5 per cent. and get full employment. 

Mr. Robert Belfitt, managing director of George Butler and Co., 
Trinity Cutlery Works, Eyre-street, Sheffield, gave the Cutlers’ 
Feast on Thursday, the 3rd inst., having been duly installed into 
the usual formalities in the earlier part of the day. On Friday 
many of the principal guests visited the Cyclops Works of Charles 
Cammell and Co., to witness the rolling of a compound armour-plate 
intended for H.M.S. Ramillies, It was one of the largest ever pro- 
duced, being 18in. in thickness, and weighing in its unfinished state 
52tons 10cwt. The Ramillies is now being built by Messrs. J.and G. 
Thomson, of Glasgow. The visitors were greatly interested in an 
immense turret for the Admiral Hood, now building at Chatham. 
The Hood will be the largest turret vessel in the world, and 
is to an immense weight of protective armour. The conning 
towers of H.M.S. Crescent, with many curved plates, were also 
inspected. The party afterwards drove to the Master Cutler’s 
works, where they were shown the cutlery craft in all its phases, 
including table cutlery, pocket knives, razors, scissors, and plated 
cutlery. On Saturday night the Master Cutler entertained his 
workpeople at a banquet in the Cutlers’ Hall, when a prezentation 
was coe to him of a handsome plaque and a massive cup of 
sterling silver. The Mistress Cutler was also presented with a 
crescent-shaped diamond brooch, with ornaments to match, all in 
fine brilliants. 

The Staveley Coal and Iron Company reports a net profit for the 
year of £149,773 5s. 1ld., which, added to the balance brought 
forward from last year, makes a total available for division of 
£163,714 13s. 2d. A final dividend, making with the interim 
dividend 184 per cent. for the year, isrecommended. The directors 
intimate that they have entered into arrangements with certain 
other companies for the ownership of ironstone fields in North- 
amptonsbire, and it has been thought desirable to work the mines 
as a limited company, under the name of the Loddington Ironstone 
Company, in which the Staveley Company has a proportional 
number of shares. The other companies concerned are Messrs. 
John Brown and Co., the Bestwood Coal and Iron Company, the 
Sheepbridge Coal and Iron Company, and the New Cransley Iron 
and Steel Company. 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a marked improvement in the Glasgow pig iron 
market during the last few days. e business in Scotch warrants 
has been small, and prices have varied from 47s. to 47s. 6d. cash. 
There bas been more oe in Cleveland and hematite pigs, 
the inquiry for the latter being much better than for a consider- 
able time past. Cleveland iron has sold at an advance of 9d. per 
ton, while hematite has brought fully 2s. more than the rates 
current ten days ago. 

The imprevement in the pig iron trade is attracting a good deal 
of attention, and much interest is felt as to whether it is likely to 
be of any duration. It is usual at this season, when holidays are 
over and business is resumed in earnest, for some revival to take 
place in trade. The sharp upward movement in prices is set down 
to the fact that, owing to the inactive condition of the market 
during the last three months, iron has got into very few hands. 

The prices of makers’ iron are as follow:—G.M.B., f.o.b. at 
Glasgow, per ton, No. 1 is quoted at 47s. 6d. ; No. 3, 47s. 3d. ; 
Govan and Monkland, ditto, ditto ; Carnbroe, No. 1, 48s.; No. 3, 
47s. 6d.; Clyde, No. 1, 56s.; No. 3, 52s.; Gartsherrie, No. 1, 
57s. 6d.; No. 3, 53s. 6d.; Summerlee, No. 1, 57s. 6d.; No. 3, 
53s. 6d.; Langloan, No.1, 58s. 6d.; No. 3, 55s.; Coltness, No. 1, 
58s. 6d.; No. 3, 54s. 6d.; Calder, No. 1, 57s. 6d.; No. 3, 54s.; Glen- 

rnock at Ardrossan, No. 1, 57s. 6d.; No. 3, 50s.; Dalmellington, 

Vo. 1, 50s.; No. 3, 49s.; Eglinton, No. 1, 49s. 6d.; No. 3, 48s. 6d.; 
Shotts, at Leith, No. 1, 59s. 6d.; No. 3, 55s. 6d.; Carron, at 
Grangemouth, No. 1, 61s. 6d.; No. 3, 54s. 

The shipments of pig iron from Scotch ports in the past week 
have been 6365 tons, compared with 10,290 in the corresponding 
week of last year. Canada took 820 tons; France, 558; Italy, 450; 
Holland, 260; United States, 200; South America, 150; India, 25; 
Australia, 175; Germany, 125; Russia, 80; Belgium, 30; Spain 
and Portugal, 275; other countries, 300; the coastwise shipments 
having been 2920, against 5108 same week last year. The total 
shipments to date amount to 193,497 tons, against 328,487 in the 
corresponding week of 1890. 

Since last report an additional furnace has been placed on 
hematite pig iron, making a total of fifteen producing that iron, 
compared o —— at this dhe ee last _—. 7 pat is no 
— in the number of furnaces producing special and ordinary 
brands, which is fifty-five against forty-three twelve months ago. 

The trade in hematite ore has been dull. The imports from 
Spain during August were, however, rather larger than of late 
amounting to 32,689 tons, fully 5000 tons more than in July, an 
within tons of the entire import during the first three months 
of the present year. The arrivals for the past eight months 
gate 159,218 tons, compared with 371,585 tons in the corresponding 
period of last year. e quality of the ore coming from Spain is 
not so good as it used to be, and larger quantities are now being 
brought to the Clyde from Mediterranean ports. 

The iron and steel manufactured goods chipped from Glasgow in 
the past week embraced loccmotives to the value of £21,720; sew- 
ing machines, £25,922; other machinery, £8000; steel goods, 
£23,491 ; and general iron manufactures, £25,637. 

The manufactured iron trade continues well employed. Orders 





come to hand quite freely, and some makers are of opinion that 
trade will be better. The lowest ie of common bars is quoted 
at £5 15s.; second grade, £6; highest grade, £6 2s. 6d.; best bars 
being 10s. per ton higher; sheets. £7 10s., all less 5 per cent. dis- 
count, There has been less doing in unbranded iron, but addi- 
tional orders for this class of iron are expected to be given out 
soon, as a considerable amount of freight has been booked forward 
for it from Glasgow to the East. 

There has been a decidedly better feeling in the steel trade this 
week. A iderable t of *steel has been placed for ship- 
building purposes, Prices have been steadied all round, and the 
figures are 2s. 6d. per ton above the lowest point. 

The coal trade continues to exhibit a great deal of animation. 
The shipping demand keeps up very well, and the home consump- 
tion is increasing week by week. Although the miners are working 
remarkably well, the output is being practically carried away in its 
entirety, and the prices of all sorts of coals are maintained, 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE steel rail trade continues bad. One cargo to India, one to 
Liverpool, from Newport last week, and another from Cardiff to 
Coconada, show the business is in a semi-stagnant condition. The 
chief make continues to be tin bar, and this indicates a slight im- 
provement. On ’Change at Swansea this week it was stated that 
prices were firmer, and an improvement had also occurred during 
the last few days in pig. Glasgow went up 6d., Yorkshire ls. per 
ton, and hematite 2s. 3d. The following quotations ruled mid- 
week :—Glasgow, 47s. 5d.; Middlesbrough, 40s. 44d.; hematite, 
50s. 44d. For all three the market is reported stronger. 

Ironmasters, while repeating constantly to engineers that the 
steel trade is bad, yet discern a slight glimmer of better times. 
There are more inquiries foreign, and the revival of the tin- 
plate trade is going on steadily. 

Bars, rails, and sheet steel and iron are unchanged in quotations. 

rs, er, at £4 15s, and steel rails, heavy, from £4 5s. 
may be regarded as the lowest that can be quoted, and should 
lead to a ie ;' 

Seeing that the make and export of tin-plates are ing, 
tin-plate manufacturers would “ well be ey to pa pe ane | 
orders placed for tin bar. It is thoroughly understood at Swansea 
that tin-plate prices are beginning to look up, and tin bar would 
certainly follow suit. France, Italy, the States, and Batoum 
received large consignments this week; Batoum alone taking 
2200 tons. In all, the exports of tin-plates from Swansea last week 
amounted to 32,577 boxes. Stocks from works came to 36,445 
boxes, so that the general stock now totals 54,566 boxes. Quota- 
tions mid-week were as follow:—Coke tins, 12s. 9d. to 13s.; 
Bessemers, 13s. to 13s. 3d.; Siemens, 13s. 3d. to 13s. 6d.; ternes, 
25s. 6d. to 28s, 6d.; best charcoal, 15s. to 19s. 

Patent fuel continues in demand at 12s. 9d. to 13s. Swansea 
ship over 7000 tons last week. Cardiff one large cargo alone 
of 1000 tons. 

Prices of coal have slightly improved as regards house coal, but 
steam remains much the same, best selling from 13s. 9d., seconds 
from 12s. 6d., and best small from 5s. Rhondda coal is at 
12s, 6d., No. 2 from lls. 6d. A few weeks later on better prices 
- aren, as then large orders are generally placed for winter 

oc’ 

Pitwood is selling freely at 15s, 9d., Cardiff ; 17s. to 17s. 3d., 
Swansea. 

Coke remains at its old figures, and s' t. . 

There are better signs afloat amongst the steamship world. A 
new line bas been established between Llanelly and Liverpool; and 
Messrs. Edwards and Robertson, of Cardiff, contemplate starting 
a new steamer for Newport alone. 

Newport coal shipments last week amounted to 44,814 tons. 

Cardiff coal totals last week were below the average, and were 
as follows :—Exports from Barry, 80,658tons; Penarth, 41,940 tons ; 
Bute, 103,402 tons. Now that Mabons day has passed, and holi- 
days generally are ending, it is ho that the men will work 
regularly and shipments increase. e great desideratum is, of 
course, arrival of shipping and plenty of wagons at pits, 
Lower prices may be expected to increase trade. 

Cardiff has been selected by the National Association of Colliery 
Managers as the place of meeting in 1892. Sir George Elliot was 
prevented from attending the Tynemouth meeting, but wired his 
regret, and his high opinion of the objects of the association. 
Under its judicious action, much good is unquestionably being done, 
and a feeling is maintained amongst employers and workmen. 

A huge colliers’ demonstration was held at Brynmawn on 
‘*Mabons day.” The chairman in the course of a s h made two 
unique observations, cne, extolling trades’ organisations, “that they 
were older than Christianity itself,” th d ing the 
socialistic vein that exists in these organisations. He remarked, 
“that he did not wish to divide what little he had with anyone, 
and if someone came to claim it personally, he should pre to 
let daylight shine through him!” Other speakers commended the 
Eight Hours’ Bill ‘‘from bank to bank.” It was observed during 
the meeting that the British workman could return two-thirds of 
the members of the House of Commons, so ‘‘ they had it in their 
power to carry any improvement in their own affairs.” 

At Merthyr and other places great mectings were held the same 
on aa so far the crucial question of a new sliding scale is kept 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE prevailing tone on the iron market over here has this week 
again been of a steady, if not a confident, nature. There is 
nothing like actual improvement to boast of, at the same time 
there is no occasion to be discouraged. Compared to the dulness 
of past months, the present aspect of things in the iron industry 
even shows some rays of fairer promise. Now that the annual 
business accounts of companies and leading firms have been 

ublished, a good deal of uncertainty has been done away with. 

Ww dividends or no dividends at all have been, it is true, in man 
cases the result of a year’s working; but, on the other hand, 
moderate and even very fair profits have been far more frequent 
than might have been looked forward to. This, and the amount of 
work known to be under discussion, and consequently sure to come 
out some time, may have combined to keep up a certain confidence 
in the trade, 

Silesian iron industry has not yet recovered. The raw as well as 
the finished iron branches complain of the unsatisfactory nature of 
the business doing, prices leaving in many instances little or no 

rofit. Scrap iron remains entirely neglected, the attempt made 

y dealers to raise low quotations having proved a complete failure. 

Austro-Hungarian iron trade has in no wise al since 
letter, demand and prices having remained pretty satisfactory as 
before. In the malleable iron department heavy plates are briskly 
inquired for, whereas the demand for sheets has somewhat 
decreased of late. 

In Belgium iron business continues to move on with little or no 
animation in the demand as well as in prices. What is worse still, 
there appears to be little hope for improvement in the near future. 
For inland, bars and girders have fetched 180f.; plates, 160f.; but 
for export orders concessions are made, according to quantity and 
the general importance of the order. Forge pig is quoted 48f. at 
Athus, showing a — decrease in price, but at Charleroi prices 
are firmly maintained. The situation of the French iron marketis 
as yet rather weak, and signs of improvement in the near future 
are slow in appearing. 

No el can be reported in the condition of the Rhenish- 


Westphalian iron market, With regard to the iron ore business, 











the tendency of the prices is by no means a satisfactory one, asthe 
demand brought forward by the blast furnaces is only small, Pig 
iron has been rather less inquired for upon the week—the improve. 
ment, h er slight, noticed in former letters having been but 
pre mye it appears. For spiegeleisen there has been, on the 
whole, a fairly good demand from inland as well as from abroad - 
but, in spite of this, latest prices could not be maintained, and 
were reduced M.1 per ton. The malleable iron market remains 
stationary—neither better nor worse, For a steady, and, on 
the whole, satisfactory inquiry is coming forward. 

© final result of the harvest is, as usual, looked forward to 
with considerable anxiety in industrial centres too, as a great deal 
depends upon this for the development of the autumn business, 
Girders are, on the whole, —_ For plates inland demand is 
reported as being good, while that from abroad is rather weak, 
The mills are, for the greater at least, in active employment, 
which is likely to last three or five weeks. Foundries and machine 
factories are fairly well occupied, though not so well as they were 
some months ago, The weak points of theiron trade in all its 
branches are the extremely low quotaticns., 

In 1889 Germany had 1113 iron foundries, Luxemburg 6, 
together 1119; which, with 59,437 workmen, produced 1,137,288 t, 
foundry pig. The development of the prices for rails during the 
last years may ees be of some interest. While in 1888 the 
works could only realise M. 114 to M. 120 p.t., prices were in 
1889-90 as follows ayy 1889, Bromberg, about M. 117:50; 
neath, Meas M. 120; June, Bromberg, M. 123; June, 
u 





Cone . 123°50; iy, Berlin, M. 130; yo Bromberg, 
M. 138; September, Breslau, M. 145; tober, Elberfeld, 
M. 147°50; October, Erfurt, M. 149 


- November, Berlin, 
M. 155°50; and December, Cologne, M. 157°50 p.t. at works, 
During the first six months of 1890 the upward movement mado 
further progress. On the 10th of February, M. 168 was paid in 
Berlin, March: Breslau, M. 166; Magdeburg, M. 165; and in 
May, in Breslau, M. 166 p.t. During the second part of the year 
1890 a retrograde movement in prices was perceptible. July, 
Bromberg, M. 146; July, Elberfeld, M. 146-20 ; August, Brom- 
berg, M. 145; August, Erfurt, M. 145; Berlin, M. 145; October, 
Breslau, M. 143; and Cologne, M. 140. In December large lots 
were accepted at M. 133 p.t. Thus prices have, during the year 
1890, decreased M. 30 per ton, and if at present steel rails are 
offered at M.115 p.t., and even below, this means a further 
decrease of M, 18 p.t. 

In all the disputes and troubles which have hitherto been known 
in mining districts, the junior party of the men have ever been 
found to be the most violent, and the most difficult to deal with. 


Even in ordinary circumstances the younger miners are generally 


found to be the last to attention to established regulations, 
and the first to fenton = em, ie have their own way, 
whatever may be the consequences, is is particularly the case 
with regard to their conduct on Mondays. In the Rhenish-West- 
phalian district, as no doubt in many other industrial centres, it is 
an old-established complaint that Monday is the day of the week 
more likely than any other to bring evil instead of good. An 
inquiry has lately been held with regard to the causes of 880 ex- 
oe which have occurred during the last twenty years in the 

rtmund district, and it has resulted in an official declaration that 
if any particular day of the week is to be called a ‘‘ critical” day, 
it is peer ater for double the number of those fatal 
accidents had happened on Monday, compared to other week days. 

Sweden is apparently ming more and more alive to the 
importance cf turning to account the peculiar advantages of her 
natural treasures, and also the multiplying and po agp her means 
of communication with other countries. Not only various indus- 
trial schemes are in prospect, chiefly it appears for the purpose of 
introducing finishing branches of industry into the country, but 
railway and harbour works of considerable importance are also 


pro} . 

Antwerp, on the other hand, is reported to be going duwn as a 
seaport. The decrease of shipping during seven months is 
officially stated to have been 121. This must ap very strange, 
whatever explanation may be brought forward, Flushing and 
Ostend appear to be much more thriving just at present. 








LAUNCHES AND TRIAL TRIPS. 


On the 5th inst. Messrs, Ropner and Son launched a steel screw 
steamer named the Norge, and of the following dimensions :— 
Length over all, 335ft. 6in. ; breadth, 41ft. 6in. ; depth moulded 
23ft. 8in, She will be classed 100 Al at Lloyd's, has raised 
quarter deck and partial awning deck, cellular bottom for water 
ballast, is built on the web frame principle, and will have all the 
latest — for a first-class cargo steamer. Her engines 
are by Messrs. Blair and Co. on their pee. triple-expansion 
principle, of 1200 indicated horse-power, with two large shoal boliers 
working at 160 lb. 


The new paddle steamer Galway, built and engined by Messrs. 
Blackwood and Gordon, ineers and shipbuilders, Port Glasgow, 
to the order of the City of Dublin Steam Packet Co., Dublin, went 
down the Firth on her official trial trip last week. This vessel has 
been built for the company’s passenger and cattle trade between 
Liverpool and Dublin, and is of the following dimensions :—Length, 
263ft. by 27ft. by 15ft. 8in. depth Ided, with pound 
——— engines of fully 2000-horse po, supplied by steam from 
boilers working at a Fae yew of 150 1b. Hw draught arrange- 
ments are also provided, driven by two large fans of Messrs. Allen’s 
make. She has been fitted up with accommodation for forty first- 
class passe! passengers 





ngers in cabin aft, and thirty-two second-class 
in fore cabin, Cattle fittings are fitted in holds ’tween decks and 
main decks. / 


On Thursday, September 3rd, there was launched from the yard 
of the Tyne Iron Shipbuilding Company, of big on Quay-on- 
Tyne, a steel screw steamer built to the order of Messrs. Fisher, 
Renwick, and Co., of Newcastle-on-Tyne, and of the following 
dimensions, viz. :—Length, 169{ft. 6in. ; breadth, 27ft. 3in. ; depth, 
13ft. 6in., and to class 100 Al at Lioyd’s. This vessel has water 
ballast fitted, and is also fitted with all modern improvements for 
the rapid loading and discharging of cargo, including two very 

wertul double-cylindered steam winches, geared windlass, large 

onkey boiler, steering gear by Messrs, Davis and Co., and Hastie’s 
screw gear aft. The engines, which are to be supplied by the 
Wallsend Slipway and pe mo ag are of the triple- 
expansion type, having cylinders 13in., 22in., and 36in, by 24in. 
stroke, and working at a pressure of 1601b. On leaving the ways 
the vessel was named the Eastham by Miss Laura Fisher, of Hex- 
ham, the name of the vessel being taken from the entrance to the 
Manchester Ship Canal. 


On the 2nd instant the screw steamer Kingswell, built by Messrs. 
Osbourne, Graham, and Co., North Hylton, for the Kingswell 
Steamship Company, Newcastle-on- yn, proceeded from the river 
Wear on her trial trip. The vessel bas been designed to carry 
about 3600 tons deadweight. The dimensions of the vessel are— 
Length, between perpendiculars, 290ft.; breadth, 38ft.; depth of 
hold, 22ft. 6in, The hull has been constructed of steel to the highest 
class at Lloyd’s, with ceilular bottom all fore and aft, and on the 
web frame system, so as to be available for all classes of cargo. 
She is of the well deck type, having long raised quarter deck with 
full poop aft, long hurricane house extending to forward of the 
foremast, with topgallant forecastle, and is fore-and-aft schooner 
rigged. The engines are triple-expansion, 22in., 35in., and 57}in. 
in diameter of cylinder, 39in. stroke, and are fitted with steam 

ing and reversing gear. The boilers are large and built of 
steel, for 1601b. working pressure, and, as well as the engines, 
have been constructed by Messrs, George Clark, Southwick Engine 
Works. The measured mile was, we are informed, run at a mean 
speed of 11 knots, 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, September 3rd, 1891. 
THE country in general is experiencing a little 
improvement in trade in all lines within the past 
week, or at the opening of the first fall month, and 
we trust this improvement is to be a permanent 
one. Thesummer hasbeen adull one for business in 
the United States, butit is thoughtnow that things 
have begun to bere up, and a moderate 
demand set in for all kinds of material, the situa- 
tion will continue to improve, and the next 
month will see a decided change for the better for 
business in all branches of trade throughout the 
United States. The money market is now the 
only drawback, the unsettled condition in which 
it has been for the past few months not as yet 
assuming any definite oo Until this question 
is more settled, there will not be the increased 
— we would like to see, The iron trade 
generally is improving, and we trust it will con- 
tinue to do so. The improvement is not very 
great just now, but pig iron, gp bar iron, and 
sheets are selling along a little more freely, and 
at slightly better prices than for some weeks past. 
In steel rails there is nothing of importance to 
note, and prospects for the future are not very 
encouraging. The position is hanged, only 
small lots being taken. Old material is not called 
for in any quantity at this time. Wrought iron 
pipe is moving about in the usual way for the 
t month. The coal situation is in a little 
tter condition. The August output of anthra- 
cite has been kept within the limit named, 
3,000,000 tons, and it is thought the September 
output will be reduced to the same amount. As 
the fall advances increased activity will take place 
in this line of trade. 











THE WORLD'S RAILWAYS. 


THE Archiv fur Eisenbahnwesen for 1890, issued 
by the Department of the Prussian Minister of 
Public Works, gives some particulars of the deve- 
lopment of the various railway systems of the 
world for the period covered by the years 1884 to 
1888, The information contained in this publica- 
tion is based upon official data ; and it appearsfrom 
it that, during the period above mentioned, the 
total length of the railways of the world has in- 
creased by 63,894 miles; the entire length, at the 
end of 1887, amounted to 355,070 miles. Durin, 
the years from 1884 to 1888, America furnish 
the eae number of new lines, to a length of 
40,084 miles—that is, more than half the total 
increase noted above—of which 30,774 miles were 
built by the United States, Canada constructed 
3044 miles; the Argentine Republic, 1965 miles; 
and Brazil, 1748 miles of new lines, After America, 
Europe constructed the largest number of new 
lines in these five years, namely, 15,164 miles. At 
the head of the constructing countries, come 
France and Germany, and, curiously enough, the 
number of miles of new lines opened by these two 
countries is exactly the same, namely, 2514 miles; 
Austria follows with 2272 miles; Russia, with 2262 
miles; and Italy with 1420 miles. The latter 
country bas increased by 23 per cent. the length 
of its railway system during the t four years 
under review. The United ingdom only 
increased its total length of railways by 984 miles, 
an increase of 5 per cent. of its system. Spain 
added to its length of line by 612 miles, or 11 per 
cent.; Sweden, by 576 miles, or an increase of 14 
per cent.; and Roumania, by 542 miles, or 54 per 
cent. In Belgium, 287 miles of fresh line have 
been laid; in the Netherlands and Luxemburg, 
215 miles; in Greece, 305 miles; in Servia, 175 
miles; in Turkey, 158 miles; in Portugal, 240 
miles; in Switzerland, 75 miles; and in Denmark, 
43 miles, Norway has not added a single mile of 
line to its railway system, Taking next Asia, 
British India has contributed the largest propor- 
tion to the general increase, namely, 2986 miles; 
then come the railways of the Transcaspian terri- 
tories of the Russian Empire, which have added 
746 miles to their railway system, by the constrnc- 
tion of the line from Kissil-Arvat to Samarcand. 
Japan also has contributed to the general increase 
by an addition of 456 miles of new lines. China 
and Persia have added nothing. In Africa, 
Algeria, and Tunis come at the head of the move- 
ment, with an addition to their systems of 568 
miles. Egypt has remained stationary. Australia 
has taken a prominent part in the augmentation 
or railways, having added a total length of 2819 
miles or an increase of 38 per cent., of which 723 
miles were constructed in Queensland, 576 miles 
in New South Wales, 565 miles in South Australia, 
and 506 miles in Victoria, 

Taking the proportion of the railway lines to 
the area of the country, Belgium heads the list 
with 26°4 miles to every 100 square miles. The 
proportion of Saxony, the United Kingdom, and 
Alsace Lorraine varies between 16 and 24 miles to 
every 100 square miles, The German Empire, in 
this respect, is not far ahead of France; for, in 
1887, the proportion in the former country was 
12°2 miles, and in France 10°8 to every 100 square 
miles, The cost of constructing one mile of rail- 
ways ts, in Europe, to an average of 
£23,848; in non-European countries, the average 
cost is only about half this amount. It is esti- 
mated that, taking the whole of the globe, an 
amount exceeding £6,220,000,000 sterling has 
been expended in the construction of railroads,— 
Journal of Society of Arts. 











NEW COMPANIES. 
THE following companies have just been regis- 
tered :— 


Railway Equipments Syndicate, Limited. 

This company was registered with a capital of 
£10,000 in 2100 shares, to carry on the trade or 
business of manufacturers of railway equipments 
of every kind. 

Registered without articles of association by 
the London Law and Trade Protection Associa- 
tion, 85, Gracechurch-street, E.C. 


Reliance Tank and Galvanising Works, Limited. 


This com was registered with a capital of 
£10,000 in £5 s! to carry into effect an agree- 





ment made between George Wade Share of the 
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one part, and this company of the other part, and 
to carry on in all its branches the busi of 
wholesale and retail manufacturers of tanks and 
cisterns and galvanisers. 

The number of directors is not to be less than 
three, nor more than seven, the first bei 
B, I, Greenwood, T. Greenwood, and G. W. 
Share. Qualification 25 shares. Remuneration 
to be determined by the company in general meet- 
ing. 2 istered by T. H. E. Foord, 16, Philpot- 

ne, . 





Sykes Improved Fuel Economiser Company, 
Limited, 

This company was registered with a capital of 
£50,000 in £10 shares, to carry into effect an 
agreement made August 31st, between Thomas 
Sykes of the one part, and the company of the 
other part, for the acquisition of certain patents, 
patent rights, &c., relating to fuel economisers, 
and to develope and work the same, and to carry 
on in all its branches the business of engineers and 
machinists. The first subscribers are:— 


C. Estcourt, Virginia House, Old Trafford .. .. 
J. Woodward, 4, St. Ann’s-square, Manchester .. 
J.J.G , 77, King-street, Manchester .. .. 
J. F. Milne, 7, Mount-street, Manchester .. .. 
J. K. Lawton, 28, John Dalton-street, Mancheste: 
T. Sykes, 885, Stockport-road, Manchester .. .. 
F. G. Napier, 37, New Cannon-street, Manchester 

The number of directors is not to be less than 
three. The first are Alderman S. C. Thompson, 
C. Estcourt, F, Reddaway, J. Woodward, and T. 
Sykes. Qualification (other than the first) £1000, 
Remuneration (other than managing director 
£100 per annum each. Registered by Brisk an 
Co., 45, Lincoln’s-inn-fields, W.C. 


ee et et et et 


Cullingworth Gas Company, Limited. 

This company was registered with a capital 
of £10,000 in £5 shares, to acquire the under- 
taking of the Cullingworth Gasworks, and to 
manufacture and supply light in Cullingworth and 
and elsewhere in the county of Yorks, and to 
carry on generally the business of a gas company. 

The number of directors is not to be less than 
two, nor more than seven. Their names are not 
given. Qualification £250, Remuneration to be 
determined by the company in general a 
Registered by Waterlow, Bros., and Layton, Ld., 
24 and 25, Birchin-lane, E.C. 





Patent Concave Paddle-wheel Company, Limited, 

This a registered with a capital of 
£75,000 in 72,500 ordinary shares of £1 each and 
500 deferred sharesof £5 each, to carry into effect 
an agreement expressed to be made between Jno. 
Howard of the one part and the company of the 
other part, for the acquisition of an invention for 
improvements in paddle-wheels for steamships, 
and to carry on in all its branches the business of 
concave paddle-wheel makers, boat and ship- 
builders, nautical, mechanical, and general engi- 
neers, &c, The first subscribers are:— 


Shares. 
Def. Ord. 
W. Sisson, 49, Shakespeare-street, Man- 
SE on Ae. we 560) on O02, 06,08 | 
J. Yarker, Withington... .. .. .. .. 1 1 
W. H. Astbury 223, Bury New-road, 
, Ya rr aire | 1 
R. Howard, 112, Main-road, Oldham 1 1 
W. F. Yarker, Withington.. .. .. .. 1 1 
J. Howard, 9, Darley-street, Farnworth, 
near SN hn tae a Nae te  oh ae 1 
J. Phillipps, 2, Drury-lane, Liverpool .. 1 1 


The number of directors is not to be less than 
three, nor more than seven, the first being 
a by the signatories to the memorandum 
of association. Qualification one deferred and 100 
ordinary shares, Remuneration, chairman, £200; 
vice-chairman, £200; other (directors, £125 per 
annum. Registered by Jordan and Sons, 120, 
Chancery-lane, W.C. 


Mutual Engineering Company, Limited. 

This company was registered with a capital of 
£5000 in £5 shares, to acquire certain pare om and 
patent rights relating to improvements in bench 
vices, in accordance with an agreement made 
August 3lst between F. T. Schmidt of the one 
part, and B, Turney, on behalf of the company, of 
the other part, and to develope and turn to 
account the same, and to carry on in all its 
branches the business of engineers and machinists, 

With slight mcdifications the regulations of 
table A apply. Registered by John A. Farrar, 
3, Harrison-road, Halifax. 





Fibrite Syndicate, Limited. 
This company was registered with a capital 


of £15,000 in 12,500 £1 shares, and £5 
founders’ shares to carry into effect an ment 
made July 22nd, between Jas, ay Thane of 
the one part, and J. W. Taylor on behalf of the 


company, of the other part, for the acquisition of 
certain inventions relating to the manufacture of 
electrical insulating materials and seamless tubes 
or conduits for electrical and other pu 

The number of directors is not to be less than 
three nor more than seven—their names not being 
given. Qualification, £100. Remuneration not 


fied. aa red by J. D, Weldon, 16, St. 
Hielon'-sinne, Cc. " in 


‘* Water” Safety Lamp Company, Limited, 
This company was registered with a capital of 
£25,000 in Foo founders’ shares of £1 oak and 
24,500 £1 ordinary shares, to carry into effect 
an agreement made September Ist between Wm. 
oe of the one pat un -_ J. sgn on behalf 
of the company, of the other part, and to ca 
on in, Bisusinghcamn ond.slovelee the bustacss of 
founders, smelters, smiths, engineers, machinists, 
&c. The first subscribers are:— 


Jn. Baker, 54, Wellington-road, Bilston .. .. 
J.J. , 88, Colmore-row, Birmingham 
W. Devoll, Cuba Villa, Erdington .. .. .. 
G. H. Baker, 87, Lister-street, Birmingham... 
Samuel oo i The Beeches Rookery, Wolver- 
J. Lister, High-atreet, West’Bromwich:. 1. 
J. Lister, Owen-street, Lipton... .. 1. «2 oe 
With slight modifications the regulations of 
table A apply, 


istered by F, Needham, 10, 
New-inn, Strand, W.C. . ae 


et ee 





i from “ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When patents have been “ communicated” the 
name and address of the communicating party are 
prin ics, 


29th August, 1891. 
14,584. Prgumatic Tires for Cycies, W. Golding, 
Manchester. 


anc % 
14 pol Assestos, R. H. Newington and E. Priddle, 
mdon. 

14,586. Cigar, &c , Sockets, E. Barreyatt, Monmouth. 
14,587. Rattway Cuairs, J. R. Peacock, Nottingham. 
14,588. Diarizs, W. E. Hurrell and R. A. Roberts, 


ndon. 

14,589. Hanp Braces, W. Clifford, Sheffield. 

14,590. A “‘ Smoker's Companion,” E. Sadler, Llysfarn. 

14,591. CLamp for Mitre Work, J. Graham, Galashiels. 

14,592. Automatic Macuings, A. Barr, Glasgow. 

14,593. Packine Yeast, H. J. Harvey, ton. 

14,594. CrncuLaR Saw Bencues, J. Bradbury, Man- 
chester. 

14,595. Dryine and Pressing Cytinpers, C. Calder, 

undee, 
14,596. TzLeEPHoNIc Switcuinc Apparatus, E. F. 
o and Grist and Turner, London. 

14,597. Looms for Wezavine, M. Dickie, jun., Man- 
chester. 

14,598. Prorectinc Pneumatic Tires, &., W. H. A. 
Stevens, Bristol. 

— Buckie Tonaves, G. Skidmore and T. Jones, 


nes % 

14,600. Fire-REsIsTING CemENT, W. J. Lea, W. Murray, 
and A. Bates, Hanley. 

14,601. Preomatic Box, 8. M. Sewall, London. 

14,602. Rino Spinnino Frames, B. Fallows, Oldham. 

14,603. Sawine Macuing, J. Wild, Oldham. 

14,604. Distance Inpicator for VeHic.es, D. Walker, 
London. 

14,605. CyLinpers of Dryinc Macuines, W. G. Gass, 
Great Lever. 

— Ho.pine - Back CuRTAIN Banps, A. Barr, 


iw. 
14,607. Trouser StretcHer and Press, E. T. Collins, 
Cambri 


ridge. 

14,608. Winpow, J. Hanson, Bingley. 

14,609. Fitter, R. C. Sayer, Bristol. 

14,610. Brakes for Lirts and other Purposes, J. T. 


» London. 

14,611. Aso Tray for Carniaces, &c., C. A. Brook, 
Sheffield. 

14,612. Ting, C. B. Lawson, Glasgow. 

14,613. ImpLement for Drawine WeeDs, J. B. Swann, 
Harlaston. 

14,014. Weavine Setvepces, W. Simpson and R. E. 

wry, Manchester. 

14,615. BorLer Furnaces, J. Tate, Glasgow. 

14,616. Gor CLuBs, A. Morison, Glasgow. 

14,€17. Inpucine Dravucur in Boiter Furnaces, W. 
and H. Donald, Glasgow. 

14,618. TrEatTiING SuLpHate of Leap, J. C. Martin, 


mdon. 
“eo. SIGNALLING on Raitways, J. B. Stewart, 
Ww. 


14,620. Frictioniess Bearines, E. Holt, Manchester. 

14,621. Stationary Cycxgs, E. J. Atkinson, London. 

14,622. ATracHine Since Lecs to Lappers, J. H. 
Hea’ » London. 

14,628. SterEotyrinc, W. Ward, London. 

14,624. EDUCATIONAL Bunn, W. Wing, London. 

14,625. Sprinc Piates, J. Joyce, London. 

14,626. CrickEeTERs’ Boots, G. A. Royce and F. Knight, 


mdon. 
14,627. Suppryinc Disinrectants, H. B, Thornton, 


ive: 

14,628. Rose Povttry, &c., T. Wilson, Liverpool. 

14,629. HorsesHors, H. Martin and E. H. Wyles, 
London. 

14,630. OpERaTING Doors and Gates, W. P. Thompson. 
—(0. L. Davis, United States. 

14,631. Smooruine Irons, H. C. Smith, Manchester. 

14,632. HorszsHoEs, and E. H. Wyles, 
London. 

14,633. Fountary Reservoirs, F. W. Gostick, Liver- 


poo 

14,634. CHanoine the Views in Macic Lanterns, C. W. 
Huson, Liverpoo! 

14 on &c., R, E. King and J. Diamond, 

mdon. 

14,636. Game, A. Collier, London. 

14,637, Dryrmxc Apparatus, M. Knoche, London. 

14,638. InstRuMENT for Ruitina Lines, J. J. 
schivescu, London. 

14,639. Pumps, A. J. Boult.—(J. Pincau, France ) 

14,640. Gas Hotpers, 0. Intze, London. 

14,641. Suppty of AERATED Liguips, F. W. Scott, jun., 


ndon. 
14,642. Dratn Traps, J. Cabuy, London. 


Para- 


14,643. Pumps, R. , London, 
14,644. Distrisutinc Water in StaBes, P. Vial and 
BE. Gruau, London. 


J 

14,645. Neck-tres, F. Vennell and A. Sugg, London. 

14,645, Taps, T. C. Blanchflower, London. 

14,647. INSTRUMENT for MeasuriInG Distances, W. 8. 
Job, London. 

14,648. PHorocraPHic Cameras, A. Rayment and G. 
Lyons, London. 

14,649. Pipe CLEANER, W. Wirz, London. 

14,650. Bunes or Stoppers, T. Hiller, London. 

14,651. DismiLLation of Stearic Acip, &c., J. Weirich, 


on. 
14,652. TREaTMENT of Parer, E. W. H. Walker, 

London. 
ba ose Arr-Ticut Trxs for Topacco, &c., W. E. Ricaards, 

mdon. 
14,654. Sewina Macuings, W. W. Horn.—(J. 7. Bowyer, 


nu te 
14,655. Saw-setrine and Fitine Device, W. W. Horn. 
—(C. A. Erlandson, United States.) 
14,656. Batt Nozzies for Vacuum CLEaners, F. R. 
Bal win, New York. 
14,657. TREATMENT of TexTILE Fisres, E. Gessler, 


ndon. 

14,658. Matt Masnine Apparatus, F. J. Money, 
ndon. 

14,659, Toys, C. J. J. Busacker, London. 


8lst August, 1891. 
14,660. SHutrie for Looms for Weavine, G. W. Brook, 
Halif 


‘ax. 

14,661. ENcinzt Governinc MercuanismM, 8. Clayton, 

Bradfo ° 

14,662. Lamps, 8. Forbes, London. 

14,663. Courtine for Ex.ecrric Wires, A. Shiels, 

lasgow. 

14,664. Tires for WHrets, R. Wild and E. E. Squires, 
Fleetwood. 

a Exc.iupinc the Dravont through Windows, 

- ley. 

14,666. EPARING Toatenmne Matters, J. Frost and 
E. C. Kayser, Huddersfield. 

14,667. ConrroLiine the Suppity of Water to Con- 
DENSER CyLinpers, W. W. Smith, Birmingham. 

14,668. Bicycixs, &c., J. C. Pool, Birmingham. 

14,669. Rartway Wacon Suet Evevator, G. Honey- 
ball, Ipswich. 

14,670, Brtu1arp Curs, H. W. Greenfield, London. 

14,671. Horse Hay Rake, 8. Telford, Kildare, 

14,672. Proor Swiver. Bow for Watcu Casgs, W. 

atthews and W. G. Bennett, Coventry. 
14,678. — a. ExcavaTiIne MATERIAL, W. Gradwell, 
w-in-Furn: 


ess. 
14,674. WaTER Gavuaes, &c., R. Pope and F. Hender, 
Bristol. 


14,675. Sarety Apparatus for Hoists, E. F. Bellhouse, 


A. W. Bennett, and W. Rainforth, Manchester. 
14,676. Lockina Raitway CarRiaGE Doors, H. W. D. 
Dunlop, Dublin, 





14,677. Exoinz Governors, W. Roberts, London. 
14,678. ~~ for Wuee.s, H. T. Pearce and T. Knee, 


trou 08. 
14,679. PNEUMATIC Waee.s, R. M. Woodhead and P. 
Angois, Nottingham. 
“es . Pweumatic Tires, A. T. Shellard and F. Jones, 
ven’ 


14,681. SELF-DRIVING Motor, F. W. Men Janie 
ae Desions in Reuier, Mci. J. D. Carter, 


on. 

14,688. Wurp Sockets, C. Mallet, Nottingham. 

ee ee Pitzep Fazrics, T. Mannock, Man- 
chester. 

14,685. Traps for Water Basins, H. J. Allison. 
(Delehanty Manufacturing Company, United States.) 
4,686. Traps for Water Tuss, H. J. Allison.—(Dele- 

hanty Manufacturing Company, United States.) 
14,687. Toots for Boit-makinc Macuixes, H. F. 
Murphy and A. Pickup, London. 
14,688. Wuexxs for Venicizs, J. B. Robertson, Belfast. 
Me Suneeenaryte LanTERBN Sxing, A. R. Wormald, 
jutton. 
1 a Sarery Scarr Pix Howpers, H. J. Hahn, 


ndon. 

14,691. Printinc the Notes of Music, J. Foehr, 
London. 

14,692. Securninc Doors and Wixpows, W. Worrell, 
London. 

14,693. Vatves, H. Smith, London. 

14,694. Hotpinc ALimenTaRY Susstances, T. Robert- 
son, London. 

ay oak PuotocraPHic Dark Supe, H. E. Colvile, 

m 


14,696. 


on, 
Reapy Rererence Rouuer, E. Heron-Alien, 
mdon. 
14,697. ANALYSING ALCOHOLS, E. de Pass.—(E. Gossart, 


mee.) 
14,698. Trucks, C. W. Hunt, London. 
14,699. Wasninc Macutng, L. R. Lee, London. 
14,700. Hoops of PeramBuLators, &., T. Maddox, 


London. 
14,701. Guipinc Rops, J. Williams, jun., and E. 


|, Londo 

14,702. AccumULATOR or Seconpary Batrery, H. 
Hauser, London. 

14,703. Pipz, L. Strauss, London. 

14,704. Water Tube Boers, L. M. A. Petry, 
London. 

—. VeLocipepes, D. Albone and R. Tingey, 


mdon. 

14,706. Brits and other Monetary Instruments, J. L. 
pal ig, London. 

—, Grate for Heatina Air, &., J. C. Bauer, 


on. 

14,708. DemonstraTinG Fractions, A. H. Anderson, 
Bradford. 

14,709. ApveRTisinc, A. J. Boult.—(P. Guimaud, 


France. 

14,710. Braces and Buckxss, F. and 8. Taylor, Man- 
chester. 

14,711. Tarcets, G. Hunter, London. 

14,712. Winpow Sasges and Frames, G. H. Couch, 


London. 

14,713. Trpat Motor, W. and T. Hawkins, and H. and 
W. H. Fuller, London. 

14 jan Toorn and other Brusyzs, A. J. Boobyer, 

on. 
14,715. PENHOLDERS, J, W. Harrison, London. 
14,716. Sureicat Trusses, J. H. Brownlow and J. 8. 
‘arner, London. 

14,717, DaAMPENING Device, O. Lelm, London. 

14,718. Mitiinec Macutngs, A. T. Gifford, London. 

14,719. Fertitisinc Compounns, &., H. W. Wallis, 


on. 

14,720. Macazine Fire-arms, &c., A. Haberditzl, 
London. 

=, Booxs having Countrrroits, G. G. Byrne, 


on. 

14,722. Rattway WHEELS, W. Tozer and F. B. and H. 
Stanton, London. 

14,723. Dyzs, J. Y. Johnson.—(Badische Anilin and 
36 , Germany.) 

14,724. CLeaninc Knives and Forks, C. Godbolt, 
London. 


Ist September, 1891. 

14,725. Wee. for Cycies or Veuicies, T. B. Edwards, 
London. 

14,726. Reversiste Horn for Lapres’ Sappies, G. L. 
Lavender, Walsull. 

14,727. MovaBLe Hat-psecs, &c., F. F. Abbey, 
Huddersfield. 

14,728. CarriacGe WiInDOw-sTRAP Stuns, C. J. Phillips, 
London. 

14,729. SELF- REGISTERING Rain Garoz, W. J. E. 


ie, Manchester. 
14,730. Wert Stop Motions of Looms, R. Field, 
Halifax. 


14,731. RADIATORS for Warmine Buiipines, T. Bentley, 
Halifax. 

—— CLorues and Bieacuine Pins, &c., J. Harper, 

14,738. Corps, W. Wilcock, D. Greenwood, and A. 
Gillibrand, \ 

iy Co.Lar, Corr, and other Stups, W. H. White, 

14,785. Puriryine or TREATING WaTER, E. Devonshire, 
London. 


14,736. Mitus, J. H. Pendleton, London. 
14,737. S—PaRATING GoLp and Sitver, W. D. Bohm, 


mndon. 
14,788. ARTICLE of Manuracturse, C. Winkler, Liver- 


poo! 
14,739. Botries, L. Jordan and 8. Wallis, London. 
14,740. Sanp Biast Macuinery, J. E. Mathewson, 
Sheffield. 
14,741. Boat Lowerinc Apparatus, &c., F. 8. Pett, 


iver. 
14,742. Sreerrne and Conrrotiine Vesse.s, T. Moy, 
mdon. 
by and Hor Water Cots, W. P. Wenham, 
mn. 


ndon. 
14,744, Canpie Saver, H. Fairbrother, Bournemouth. 
14,745. Comprnation Case for Rartway Tickets, J. 
Jervis, London. 
14,746. Propettinc Two Imitation Brrps at one 
Time, A. McL. Gordon and EB. K. Irwin, London. 
14,747. SELF-FEEDING Borers, J. Britten, London. 
14,748. Buttons, H. V. Leigh, London. 
14,749. Wueexs for VeLocirepes, R. D. Wilkinson, 


mdon. 
_ Racks for Wixpow Buinps, J. H. Lord, 


mdon. 

14,751. Hinces, T. Jenner, London. 

14,752. INCANDESCENCE Lamps, A. Heald, London. 
14,753. Brake OreraTinc MecHanism, E. Wiseman, 


mdon. 
— Heart Inpicator for Bearrnas, B. Scattergood, 
on. 
14,755. Matt Corres, E. Wilhelm, A. Brougier, and H. 
Trillich, Lond: ‘ 


ich, on. 
14 fee Frnt GRANULATED Paprr, ©. Schaeuffelen, 
mdon. 
14,757. GaLvaNno-TyPss, H. Capelle, London. 
14,758. Pumps for Frre Enoines, &c., H. G. Held, 


ndon. 

14,759. Feep and Presser MeEcHanisM, G. Meischner, 
London. 

14,760. Lusricators, H. G. Held, London. 

14,761. Nur Locks, D. O. Ward, London. 

14,762. Wire Nerrine, R. H. R. R. Wilson and J. J. 
D. Paul, London. 

14,768. SypHons, A. J. Boult.—(A. Keddig, Germany.) 

14,764, ARMATURES for DYNAMO-ELECTRIC GENERATO) 
W. Thompson.{J. F. McLaughlin, U' 


States. 

14,765. Ain Morsteninc Apparatus, E. Kleiner, W. 
Bokmayer and A. Stehlik, Liverpool. 

14,766. Penci, SHARPENERS, W. P. Thompson.—(J. 0. 
Brookbank, United States.) 

14,767. AUTOMATICALLY LoapING CARTRIDGE SHELLS, 
W. P. Thompson.—(F. C. and 0, H, Bennett and J. &. 
Watson, United States.) 
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14,758. Ligatrninc Arresters, W. P. Thompson.— 
(J. P. Freeman, United States.) 

14,769. Spoxes in Waee.s for Bicycies, &c., M. Lind- 
stedt, Liverpool. 

14,770. Preomatic Tires, W. P. Thompson.—(R. Huss 
and G. D. Moffat, United States 

14,771. Meratuic Wuee.s, W. P. Thompson.—( W. P. 
Battendory, United States.) 

14,772. Courtine and Uncovup.ine Wacons, J. Cannon, 
Manchester. 

14,773. Warsr-ciosets, 8S. Jennings and J. Morley, 
London. 


14,774. Steam Borvers, J. Baird, London. 

14,775. Sora BensteaD, R. Jaekel, London. 

14,776. Heatoxc Apparatus, L. Camus, London. 
14,777. TRANSFERRING GRANULAR SuBstTaNces, L. Camus, 
Watson, 


Beveraces, J. Johnson-John- 


London, 
a. Parer-rotpinc Macuixes, C. T. 


ion. 

14,779. ALcono tic, &c., 
son, Stratford. 

14,780. TeLzcrapuy, B. B. Toye, London. 

14,781. Mera. FENCE Post, J. J. Crane, London. 

14,782. Szwine MAcuINES, W. J. Devall and W. H. 
Sheridan, London. 

14,788. Fuve Cumann, R. M. Duval and J. T. MacKay, 


ndon. 

14,784. Fotpine Bepsteaps, W. Dryland.—{X. Résuche, 
France.) 

14,785. Rerarmvers for Umprecta Rounwers, J. B. 
Jesson, London. 

14,786. Execrricat Comss, J. M. naw, London. 

14, 787. Liquip Meters, H. H. Lake.—({Rogers Liquid 
‘Meter Company, United States ) 

14,788. Insacricibe, H. H. Lake.—(A. G. Pummerer, 
Austria.) 

14,789. Forminc Crossinc Grooves in Raus, J. 8. E. 
de Vesian, London. 

14,790. Execrricat Switcues, W. P. Adams, Barnes. 

14,791. ARMouR-PLaTEs, E. Edwards.—{Z. Pszczolka, 
Germany.) 

14,792. Stove, W. H. Munns.—(W. Forbes, United 
States. 

14,793. Inon Watt Tizp Brick for Buriprxes, H. 

olioway, London. 

14,794. Percussion Dritis, Siemens Brothers and Co. 
(Siemens and Halske, Germany.) 

oo ComPounpD or METAL Coaap Wines, E. Martin, 


14,796. , Meter, C. D. Abel.—(La Compagnic 
Anonyme Continentale pour la fabrication des Comp- 
teurs @ Gaz et autres appareils, France.) 

14,797. | the _o— of Cream in MILK, 
os } ee - Augustenborg and R. Hansen, 

io ~ 5 ~ epee Music, &c., Stanps, W. H. Hailes, 


oe ~% Curtep Harr, H. H. Lake.—(P. Woll, United 

14 800. Mera, Workine Apparatus, H. H. Lake.— 
(H. Lemp, United States.) 

14,801. Varvg, A. L. H. Knoop, London. 

14,802. Compainssixo Correre in Tasiets, A. Martin, 

14,803. a Quits to Bepsrgaps, J. H. Buchanan, 
London. 

14,804. Prepartnc Brock Fvet, &c., 8. 0. Holmes, 
London. 

14,805. Screen, A. St. J. Partridge, London. 


2nd September, 1891. 

14,806. Houprr for Picrurss and the like, F. R. Baker, 
Birmingham. 

14,807. Drawers, A. Beretta, London. 

14,808. Prorecrine Guarps for Doors, W. Galloway, 
Glasgow. 

14,809. Take-vurp Motion for Looms, R. Wilby, 
Marsh. 

14,810. Braxe for Perampuarors, J. E. Minnitt, J. E. 
Ellis, and H. Hardy, Manchester. 

14,811. Preumatic ATTACHMENT for ANNUNCIATORS, R. 
A. Schoenberg, London. 

14,812. ANTI-VIBRATING HanDLE for CycuEs, H. Lucas, 
Birmingham 

14, ot Winxpow Fasteners, L. J. Blanckensee, Bir- 


14,814. Donsun fer Gas-rirgs, F. C. Chiswell, Bristol. 
4, '815. CLEANING TIN- -PLATES, &c., W. and J. Williams, 


14,816. BoTtTLe-wasHinc Macuuxes, T. Hill, Hull. 
14,817. ELecrric Tram-cars, W. E. Heys.—{(C. Brown, 


France.) 
yey ogg Capsuce for Borties, H. Y. Dickinson, 


J 


on. 

14,819. ArracHInc Bicycte Wueecs, &., D. Sykes, 
Halifax. 

14,820. Warmine, &c., APARTMENTS, C. J. Henderson, 
Edinburgh. 

yy >> gee of Putters, &c., G. Rizhards, 


14,822. Cy~iypers of Dryinc Macuixes, N. Lloyd, 
Manchester. 
14,823. = Extractor, W. H. Martin and W. Pethy- 
on. 
14,824. Morrie Furnaces, H. L. B. Toobe.—(D. E. 
Buechner, Germany.) 
14,825. PREVENTING SEGREGATION of Ixcors, W. R. 


ie, on. 
14,826. Hose Pire and Packine, &c., R. Eastham, 
Manch 


ester. 

14,827. Maintarsinc Low Temperature, J. Adams, 
Liverpool. 

14,828. Rores, B. Tettweiler, Live: I. 

14,829. VENTILATING TUNNELS, W. P. Thompson.—(M. 


‘Saccardo, Italy.) 

14,830. TaBLeTs, Batis, Bars, &c., of Soar, A. Riley, 
Manchester. 

14,831. Weeers of Roap Venicies, J. E. Clarke, 
Manchester. 

14,832. Puririers used in Fiovur-mitis, W. T. Bates, 
Nuneaton. 

14,833. am tng Woop, &c., J. Pollock, 

14,834.  — Venicies, W. E. Heys.—(C. Brown, 
France ) 

14,835. Compustion of Gasgs in Furnaces, J. Har- 


greaves, Liv 
— SELF-ADJUSTING Pure Weencues, G. Gunnarson, 


SToveE, 


Francisco. 
oe Cains for Drrvinc Bicycies, D. W. Bassett, 


14,838. , = Separators, J. H. H. Duncan, London. 
14, 880. Ra Raitway SIGNALLING APPARATUS, T. Partridge, 


14,840. SHEEP Dir, E. W. Bell, London. 

14, 841. New Trouser Hover, B. Paul, London. 

14,842. ELEVATOR APPARATUS, Elevator Com- 
pany.—(0tis Bros. and Co., “United States.) 

14, pal <a FILTERING Apparatus, W. Henderson, 


14,844. — Borers, H. P. Parkes andJ. McAlpine, 
London. 


14,845. Festoon Birxp Action, —_ London. 

14,846. Pickxine Tapret for Looms, E ilner. —(A. J. 
ner, Germany ) 

14, ear, E.J.M. Zovenraana Mepivum, E. J. Miller, 


14, £48. Lospisc and Usioapixe Goons, J. J. Hill, 

14,849. ~——* InsTRUMENTS, P. F. Peasegood and P. 

14,850. Macuixe for Smoorninc Woopen Bossins, &c., 
J. and D. Clayton, Bradford. 

14551, Apvenrisina ‘Siox, J. 8. Macbeth and A. Martyn, 

14,852. Ramway Carriaces, P. A. A. Newton.—(J. A. 
Runciman, Natal. 

14,858. TRANSFORMATION of SincLe Loapers to Maca- 
zisE Riries, L. W. Broadwell and M. H. Durst, 


14,854. es Evectrricat Wires, G. A. Cannot, 





14,855, Evastic Warst Tress, E. Bally, London. 

14, 856. Extincuisuinec Fires, W. Hoogenboom and 
J. 8. Brusche, London. 

14,857. Compounp Enarnss, J. Marshall and R. Wigram, 
Lon 


don. 
14,858. Finive Guys AvutTomaTicaLLy, B. Tower, 


ndon. 

14 859, Incanpescent Evectric Lamp, E. A. Giming- 
ham, London. 

14,860. Dust Guarps for Axte Boxes, J. J. Adler, 
London. 

14,861. Tempces of Looms for Weavine, F. J. Dutcher, 


ion. 

14,862. Covptines, H. H. Lake.—(B. Wilder, United 
States. 

14,863. pies, D. W. Heermance, London. 

14,864. Reraicerator, W. W. Horn.—(J. Stanard, 
United States. ) 


14,865. Encines, Jahn and Co., London. 


8rd September, 1891. 


14,866. Arm-TicHt Box Packet, R. A. Shand, 
London 

14,867. ‘Boovme, B. Binnington, H 

14, isos. —~ ces of Sat from a Wilson, 


1450, Ropens for Use in Orrices, J. 8. Rhodes, 
in, 

14,870. Siccenmnee, E. Proctor, North Shields. 
14,871. Apparatus for Consuminc Smoxe, J.Cornforth, 


14,872. Prorectinc Watcues from Dust, W. C. 
Lowden, Newcastle-on-Tyne. 

14,873. TREATMENT of Spina. Comriaints, J. G. Nevitt, 
Bradford. 


14,874. Erecrric Switcues, R. H. Newington and E. 
Pri le, London. 

14,875. Mecuanicat Stoxers, G. Little, sens .y 

14,876. Eve.et for Boots, A. H. Hunter and R. L. 


Gilmore, Liscard. 
Renova of Otp Paurt, &c., W. Wilkinson, 


14,877. 

4,878. Secvese the Laces of Boots and Soxs, E. A. 
"een Huddersfield. 

14,879. Device for the Heaps of Topacco Pires, A. J. F. 
Matthewman, Halifax. 

14, = Water Vatves, J. Davison, Lemington-on- 


14,881. — | F. W. Marriott, London. 

14,882. Vatves, J. 8. Smith, N 4 

14,883. Startinc Tram T. J. Northcott, Bristol. 

14,884. UmsBre.ias, W. J. r, London. 

14,885. Tree for Wuee.s, J. A. Lioyd, Sheffield. 

14,886. Preventinc Rairoap Co.uisions, R. J. 
Crowley, Ireland. 

14,887. Turnnixe Matt, J. Y. Johnson.—(J. A. Saladin, 


France.) 

14,888. Bixs, J. Judge, Birmingham. 

14,889. CYLINDRICAL Boras. G. Barker.—(W. &. 
Shipe, Canada.) 

14, = ed Sweerinc Brusu, W. Littlewood, 

14, ~ BaRREL-WAxtno Macuine, G. Barker.—(W. T. 

ale, 

14,892. Axte Bearinos, G. Barker.-(S. & Arnold, 

Canad 


‘anada.) 
— Cycxzs, G. Pilkington and B. Done, Birming- 
14,804. TREActe, &c., Vats, R. P. and C. Hepworth, 


14,895. ermine er 

14,896. Startinc ENGINes 
Drake, Shi 4 

a ts Sarery Paper, A. Schlumberger, 


A. Schilling, London. 
= Protector, G. J. Barnwell, London. 
14,900. Curmmey Ports, J. Pemith, London. 
14,901. Door Fastener, J. Smith, London. 

ACTURING Soap, J. Gathrein, London. 
12°08. — of Ticker or Covpons, I. V. Goad, 


14,904, Bonew Propre.ier for Steamsuips, W. Swift, 

mdon. 

14,905. Caecxrne Waiters’ Honesty, F. C. Gellenbeck, 
London 


nae London. 
E. Weyman and J. A. 


14,906. Foor Rest for Venicies, G. Reavell, junior, 
London. 

14,907. Carpets, Henderson and Co., Ld., and R. 
Bri » London. 

14,908. Foupixe MAIL Carts, E. C. Larking and J. W. 
‘Archer, on. 

14,909. CLEANING Poratogs, F. J. Whitlock and M. H. 
Preston, irmingham. 

14,910. MUTUAL ADVERTISEMENT System, R. Murrell, 
London. 

14,911. TELEPHONE RecEIvER Support, W. N. Marcus, 

14,912. TeLEPHONE Mourn Pieces, W. N. Marcus, 
London. 

14,913. Arrixinc LaBets to Bospins, L. Johnston, 

14,914. Maxusc Metatiic Botries, G. Hookham, 

14,915. Bicycies, Tricycies, &c., W. R. Birt, jun., 
Birmingham. 

14,916. Maoyetic Separators, T. W. Arnold, Bir- 
mingham. 

14,917. Trovucn for Maxinac Cuegsz, J. B. Petter, 
London. 

&c, J. P. Guy, 

14,919. Laptizs’ Boprces, E. J. 8. Willows, London. 

14,920. [xsuLators for TeLecraPn Wires, K. Schmaus, 
London. 

14,921. THe Transition Frrepiace, L. H. Teale, Leeds. 

14,922. Baxtor Boxes, E. C. Reiche, London. 

— Compixep Decks and Szats, J. C. Isard, 


don. 
14,924. Lock or Jam Nuts, C. H. Baxter, London. 


14, jo25, Unometta or Stick FEeRRv.e, i. A. Davis, 

14, eg Coverixe for Borers, &c., J. A. Fisher, 

oe ss Licut, R. Neuss and L. Lipstein, 

14,928. Rarway Fisu-pLates, &c., C. B. Phillips, 

J. McGowan, J. Hartnett, 
F. B. Morrow, and J. W. St. John, London. 

14,930. Apparatus for MAKING CIGARETTES, LL. 

ier, London. 

14,981. Raruway Sicwaxs, W. Andrews and W. Holland, 

14,932. Printinc Briocks, A. D. Stoesser and A. 
Bt oesser, jun., London. 

14,933. — Power Enoine, J. 8. Miniszewski, 

oo Tees for Bicycies, &c., H. A. Cutmore, 


ndaon, 
14,935. VenTiLaTion, J. A. Hart and C. Baynes, 
London. 


14,918. EARTHENWARE ARTICLES, 
London. 


14, a cuacovrane, 


4th September, 1891. 
14,936. Steam Borter Fives, &c., W. E. Corrigall, 
London. 
— Peat and Woop Firz-ticuters, H. G. Froud, 
ie. 
“ee. Laas and Pecs used in Looms, J. and E. Hill, 
14,989. SxiRTS, L. 8. Grover, London. 
14, 4,940. Heatine Apparatus, BE, W. Parish, Leicester. 
14,941. Gas or VaPouR Eworves, J. H. Hamilton, Not- 
a Compounp Piate for Sars, &c., J. Stuatt, 
14.948" Proro-cHromocrarss, L. Meyer, Manchester. 
14,944. Leap CuamBers used in the MANUFACTURE of 
Sutpauric Acip, K. Walter and E. Boenig, Man- 
14,945. ENGINE Goverors, F. W. Lanchester, Bir- 
mingham. 





14,946. CoveLep Beam Exoive, G. Petrie and G. 
Dowell, Manchester. 
14. gaat Scuttie, J. Lockie and N. 8, Arthur, 


Lei 
14,948. Paint, H. Seiling, Liverpool. 
14,949. HoLiow Meet SPRING Ting, T. Legat and 
otherwell. 


14, 950. ComBixa Corton, J. M South; 
14, "951. EXTRACTING ANTIMONY, er, 
4, 952. NTERLOCKING IMPERVIOUS a, J.8. Robert- 


ithness. 
M4 4,958. Letrer Boxes, C. B. McP. Chambré, Glasgow. 
14, 954. Watcs Prorecror, A.G. a Cleckheaton. 
14,955, . Foot-paps for onan, J. . Haslam, Man- 


chester. 
14,956. Spite for Casxs, W. Drury and W. K. Marsden, 
ingston-upon-Hull. 

14,957. Optarntnc Motive Power, C. 8. F. Mellor, 
London. 

14,958. Mernop of VentitaTina Garments, T. P. 
Hallett, London. 

14,959. Haxpte Loops, Knons, &c., 8. Timings, Bir- 

14,960. Wueets for Cycies, &c, W. and E. A. Boaz, 
London. 

14,961. Non-RecENERATIVE Gas Lamps, T. B. Harrison 
and G. W. 8. Harrison, London. 

14,962. TeLePHoness, W. i. Brown, London. 

14,968. Saw-sets, C. Morrill, Sheffield. 

14,964. Suspension of Trousers, J. C. Adkins, Bir- 

14,965. Busxs of Corsets, J. Baier, London. 

14,966. Sase Wrxpows, J. H. Jones, Manchester. 

14,967. EXTRACTING Atuminium, &c., G. Steinle, 
London. z 

14,968. MorumentaL Epirices, 8. Manwood and W. 

, Man , 
“ee. New Game of Ispoor Cricket, W. Jordan, 


14,970. Bax Tire, J. O'Toole, Dublin. 
14,971. ECTED TRAMWAY Rau, H. B. James, 


ion. 
a Gewerators,G. Zahikianand H. Michaux, 
jon, 
ry 973. Paper, A. Schlumberger, Lond: 
14,974. Screw Wenposs, J. Va ake. 
14,975. Fiurm Pressure Motors, J. ” Yates, London. 
14,976. Boat-Lowerine and Raisinc Apparatus, T. 


14,977. ae Carps, 8. Neugroschl, Lond 


14,978. Increasinea ComBusTIBLE ENERGY, G. Eastham, 
* J. Patterson, 
— Sortinc or Sirrinc Apparatus, G. Eisner, 
Lge. Bror Vatves and Srop Cocks, J. H. Jefferies, 
oo  -aeeemmaamaed Mertat Boxes, H. L. Phillips, 
» - > ~ eee Venicte Bopres, H. Carmont, 
14,984. Bep Bottoms, D. Edgar, London. 

rasa Devise, m, H. Bensin, Londo P. B 


14,979. Durex Pumrixe EnoInes, 
London. 


garelli, 


upper surface of the blade into two or more compart- 
ments, one or more of which are closed at one end, or 
so arranged that the ore upon the blade may be 





divided into two or more separate and distinct 
portions. 


454,140, Cincucator ror Bortern Furnaces, C. A. 
McAllister, City Island, N.Y.—Filed October 14th, 


1890. 
Claim.—(1) The combination of a furnace with the 
adjustable circulator D, consisting of vy ore 


parts having g (ranevoroely fang flanged 
rest on the boiler-flue, ped pant ed bers gs 4 
for the bolts ¢, all constructed and srranged as sho 

and specified. (2) The combination, with a boiler 
furnace, of two or more adjustable circulators D 


consisting of two surroundin 
furnace, A. each rte vided with lugs d@ ont bolts 


\454.140] 





¢ for adjusting them in position and having the 
transversely edges adapted to rest on the 
ler flue to f h ls and ‘tors of heat, all 








14,987. Baacenscat, Dritt, Siemens Brothers and Co., 
kes, and F. G. Bail 


London. 
ny 988, SPRixo Hook or Cur, K H. Baxter, London. 


989. Anzrorp Barometers, T. W. Short "and W. J. 
ion. 
14,990. tic Tings for Waxrr.s, W. Golding, 
Mancheste 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


454,059. Dinect-acrino Steam Pumpinc Enoine, 
A. G. oS aan Colchester, England. 
—Filed ie 4 17th, 

Claim. R. a eet pumping engine 
oe cyl is of w act as aietetine 





and when 
that nei’ 
end oat the cylinder containing the other 
the one end of one 
cation with the pe ay So and 


oat forth. wi) In ATE 
duplex cylinders the pistons 
pap ptt ee ~~ St 
ers 
tion aoe 


























‘shi 
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Chane 
axe 














teriwu 








454,120. Device ror Sampiino Ones, D. W. mans 
Aspen, Gol.— Filed October 18th, 10, 
Claim.—The combination of 
pontded with seine siden und partitions dividing the 


channels for the water and conductors of Ly 
said circulators adjusted by lugs d and bolts ¢, all as 
herein specified, 


454,149, Macumre ror Empossino Works tn Suerr 
Mera, S. W. Babbit, Meriden, Conn.—Filed July 


=) A pneumatic tool or other .equivalent 
in a grip or frame, in combination —_ a 
work on 


con. 


for vil 
substantially as described. (3) It Ina machine for emboss: 
ing works in sheet metal, the combination of a pivotted 
snarler having a removable embossing tool projecting 





upward from one end, with a motor for vibrating said 
snarler, substantially as described. ) Add a machine 
for em works in sheet metal, 

of a lever pivotted between its ends to a Saas apa and 
having an embossing tool at one end, with a motor 


having a rapa to strike the other end of the lever, 
and a spring arran to , ockoten hammer and lever 
in contact with eee poser as described. 
(5) Ina hi t m fo mad t! 





combination of ear C, oseee an embossing too! 

at one end, with a motor having hammer G, sprin; x, 
and a set screw for limiting the vibration of said 
substantially as described. 


454,176. Drive Caam Linx, 7. Macon, Dayton, 
Ohio.—Filed March 11th, 1891. 
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WATER SUPPLY TO AUSTRALIA. 


A GREATLY increasing interest is being taken in colonial 
matters, in the development of those vast outlying parts 
of the British Empire which have provided and are still 
the outlet for so much of the energy, skill, capital, and 
manufactures of this country. That vast continent of 
Australia with its enormous areas of rich serviceable land, 
its exceptional riches of the mineral and vegetable 
kingdoms, and its incomparable climate, is competing in 
a very decisive manner for a leading position among the 
countries of the earth, and is open too, and offers—to a 
greater extent than appears to be known: here—a favour- 
able field for much larger enterprise than has hitherto 
been directed to it. 

An increased water supply for the interior—the great 
wool-growing and cattle-raising districts—is one of the 
most vitally important matters with which Australians 
have now to deal. It has been face to face with them 
from the earliest settlement of their colonies, and although 
the earliest engineering practice of meeting the want was 
that of dam making and shaft sinking, bored wells have 
now come very prominently and almost exclusively into 
use. Correspondence in the leading newspapers, a per- 
sistent advocacy and agitation of the subject by engineers 
for many years, led to more enterprise on the part of 
landowners and to parliamentary legislation during the 
last few years in the conservation and distribution of 
water in those limited districts where it is practicable, 
and to the initiation by Government of operations 
designed to test the interior country by means of bored- 
wells for an increased water supply. The interest in the 
subject is daily increasing, and it is natural that it should 
do so, for the future prosperity of Australia, in spite of 
its great natural resources and wealth, largely 
depends upon the successful results of efforts made 
to increase the supply of water for the purposes 
of stock and mining in the interior of the country. 
With a large average rainfall there is not, as in other 
countries, a corresponding system of surface channels. 
The quantity of water flowing on the surface in the form 
of rivers is comparatively small, and over the enormously 
greater portion of the interior is of no practical account. 
Owing to the peculiar nature of the soil, the greater part of 
the rainfall sinks into the ground, and passes away out 
of sight in underground channels to its lowest level—the 
ocean. This rainfall is an irregular one; in some years 
there is little or none, not enough to be of any practical 
benefit, and the result is a condition of disastrous 
droughts lasting sometimes for three, or even four, succes- 
sive seasons. It is during this time, and more or less 
during every summer, that the water obtained from 
that stored up in the earth becomes of such value. 
Thousands of sheep and cattle stations, each ranging 
from 500 to 3000 or 4000 square miles in area in the 
interior, are stocked with an aggregate number of animals 
running into many millions. These must be maintained, 
and, although the losses of stock in the past from repeated 
failures of water supply have been enormous, it is now 
evident that—thanks to the highly successful efforts of 
the well-borers—there will be no further losses; certainly 
none on the part of those owners who avail themselves of 
the present mode of obtaining water from underground. 
The earliest practice was to conserve the water for the 
purposes of stock by means of dams thrown across creeks 
and gullies, the accumulated water being used durin, 
succeeding dry weather or droughts. ‘Chis obvious an 
primitive method was the universal practice of improvers 
of land, to the exclusion of modes of water supply 
long recognised and established in other countries—1.c., 
that from underground, and large sums of money 
have been expended, not only in the construction, 
but in subsequent repairs and maintenance of these 
works. The practice had, in fact, become a national 
habit. Dam making, to be efficient and trustworthy, 
is a costly operation, especially in Australia, and it has 
been, in the mode generally carried out there, a failure. 
More than half the dams constructed within the expendi- 
ture available have given way and become utterly use- 
less. Where large natural river-ways exist, as in the 
irrigation countries in Europe, India, America, and to a 
limited extent in Victoria, and New South Wales, ¢.e., the 
Murray River, water may be dammed back and utilised 
at a large cost, on a large scale; but over an immensely 
greater portion of the colonies these natural surface 
rivers do not exist. Another most important source of 
supply has therefore had to be resorted to, viz., wells. 

ere are two kinds of wells: The shaft sunk by 
manual labour, and the bored wells, shallow and dee 
artesian. The old system of sinking wells by hand, which 
has been very | y used on station properties, has had 
its day. Under that system: shafts had to be made suffi- 
ciently large for a man to work in, the timber curbing 
had to be fixed from inside the well, and the whole 
system was slow, costly, and dangerous. As compared 
with boring, shaft sinking is also ineffective in many 
ways; in case salt or brackish water is met with it is not 
always practicable to shut it back in order to carry on 
the sinking or to prevent it mixing with the fresh water 
below, if such be reached. The sinking of shafts is also, 
in many cases, stopped on reaching water on account 
of the men not being able to work. The water-bearin 
stratum is therefore not sufficiently sunk into and opene 
out, and the result is a small or much less supply of water 
than is obtainable by boring or drilling. A great of 
the work now being — by boring and drilling 
consists in deepening in which there is an inade- 
quate supply of water, due to the porous water-bearing 
strata not being thoroughly drilled or opened out, this 
being the case especially where the stratum is soft porous 
rock or sandy clay. By the boring, or properly speaking, 
the drilling system, all the apparatus, with the exception 
of the drills, is worked from the surface—the drills work- 
ing better in water than out of it—to any depth. The 
tubing used to support the sides of the bore in soft strata 
—as timber is used in a shaft—is perfectly water-tight, 





and readily and effectually shuts off all salt or brackish 
water in carrying on the borings. Other disadvantages 
of shaft sinking are danger to the workmen, especially 
where blasting hard rock is necessary; and from vitiated 
or bad air, one noticeable case of this kind having occurred 
on the Queensland coast a few years ago. A shaft was 
sunk into a bed of cretaceous strata, when the air became 
so foul that the work had to be stopped. A drilling 
machine was then fixed over the top of the shaft, the 
drill sent down, and within 15ft. below the bottom of the 
shaft good water struck. In shaft sinking any stratum 
that cannot be excavated with the pick must be hand- 
drilled, or if the rock be hard it must be blasted. In 
machine drilling blasting is unnecessary, because b 

means of the impact of the falling drill, and the hig 

speed at which it works, the hardest rocks can be pierced. 

The size of a bore for moderate depths is 6in. This 
admits of a full-sized windmill pump being lowered, in 
case the water does not rise to the surface, by means of 
which, with an equal expenditure of power, more water 
can be raised than with a pair of up-and-down buckets 
in a shaft. The extra excavation and cost, therefore, of 
a shaft, compared with a bore, is all thrown away. 
A bore should cost per foot from one-third to one-half 
that of a shaft made in similar strata. It may 
be here mentioned that a very common, but erroneous, 
impression connected with the question, shafts versus 
bores, is that a shaft, on account of its greater size and 
holding capacity, is preferable to a bore. Ifa bore were 
made alongside a shaft into the same spring the flow of 
water—if of any appreciable good—would keep a pump 

oing quite as well asa pair of buckets, and the proba- 

ility is that a bore would be preferable on account, as 
before stated, of the drilling through and well into the 
ey tw gar stratum producing a larger flow of water. 
The fact of shafts holding more water in a lax or weak 
spring, and that, although the water may be exhausted 
after a short pumping, they fill again during the night or 
day is not much in favour of the shafts oa is at least a 
very questionable feature. The shaft has been a com- 
parative failure anyhow, and the difference between its 
cost and that of a bore in the same place has been money 
thrown away. Another drawback in shaft-sinking is the 
non-durability of the timber used—bricks or stone not 
being procurable in the interior of the country—even in 
cases where ordinarily good timber can be procured in the 
district, compared with that of wrought iron tubing, in 
cases where it is neces: to support the sides. Again, 
bores of 6in. diameter not require tubing in some of 
the softer rocks in which it would be necessary to use 
timber slabbing in the larger diameter of a shaft. 
Another objection to timber is that it always more or 
less deteriorates the water in taste and quality. But 
above all these considerations is the far greater cost of 
shaft sinking. If three, or even two, bores can be made 
at the same cost as one shaft there is so much gained if 
only in testing a district for water. 

Although these remarks apply to districts in which 
good water can be reached at m te depths, boring is 
also preferable to shaft sinking in those parts where the 
existence of water at moderate depths has not been 
— for the reason that the ie if any be used, can 

readily drawn and used again, whereas it would not 
pay to recover timber slabbing. 

e geological features of the country in which valuable 
water was found at moderate depths are as follows :— 
The country operated upon—and this will serve as a 
representative case—was that of the head waters of the 
Barcoo, in Central Queensland, on the southern side of 
the ranges running west, and consists of rolling downs 
through which the usual creeks, which are dry the 
— part of the year, have made their way. The 
ormation consists of sandstone dipping from the ranges 
to south and west. The “ weathering,” or disintegration 
of the ranges, during a long period of time, has formed by 
the action of running water, during the same period, large 
deposits of sand in great wide flat stretches of country 
which were formerly valleys between successive ridges now 
showing above the sandy flats, the lower part of which has 
been turned into porous sandstone overlain by a loose sand 
deposit with seams of clay varying from 15ft. to 20ft. in 
thickness. It was in the porous water-bearing sandstone 
that the large supplies of water were obtained. ‘‘Soakage,” 
or first water, was met with in the loose sand deposits at 
depths of from 6ft. to 23ft. This was entirely shut off by 
water-tight artesian tubing, and the second or permanent 
water was struck in the porous sandstone at depths of 
from 17ft. to 57ft., the water rising 20ft. in the bore. 
Drilling was continued up to 100ft., thus insuring a full 


p—| supply. A 4in. cylinder pump was used at each bore for 


testing the supply, the tests being made after a long 

riod of dry weather. After continuous pumping for 

ours, the water level was not lowered; but the supply 
was, on the contrary, increased as the pumping opened 
out the water seams in the soft porous rock, and thus 
increased the flow. The capacity of the pumps, when 
worked us they will be by windmill power—which is 
the best and cheapest—is, at the lowest discharge, 
15,000 gallons per day. The test pump, worked 
by two men, threw 800 gallons per hour at 
these bores. In another bore at Cooper’s Plains, South 
Coast Railway, Queensland, the boring was made to a 
depth of 82ft. only, at which point fresh water was 
struck and rose at once to a height of 64ft. in the bore. 
The strata passed through after the alluvial were sand- 
stone rock, carbonaceous shale, and 17ft. of compact, 
tenacious, black clay, at the bottom of which, in a fine 
sand drift, water was found. The water-tight clay 
shut off all top water, the water struck having come from 
a long distance to the site of the boring, the height to 
which it suddenly rose indicating very considerable pres- 
sure, which is undoubtedly due to a large body or run of 
underground water existing continuously from the ranges 
or higher lands of the Downs, some hundreds of miles 
away. In a similar manner the large supply of water has 
reached the borings in the Barcoo country, and there is 
no doubt that a very large quantity of water is stored up, 





and that the overflow is working its way to lower levels 
in the porous rocks of this and, physically speaking, all 
similar country, and it only requires to be practically 
developed. Previous to making these shallow borings— 
which are given as representative trials—shafts had been 
sunk in the beds of creeks and had proved failures, as on 
getting to the first, or ‘‘soakage’’ water, the very strong 
loose sand drifts—which artesian tubing effectually shuts 
off—could not, in the absence of good clay, or damming 
material, be got through by slabbing. 

Although up to the year 1878 there had been, as there 
are now, departments of water supply, with their 
advising chief engineers in the various Colonies, the 
practice had been confined entirely to that of dam 
making, on the lines of city water supply, along the 
stock routes, or public roads, of the interior, to the exclu- 
sion, for some unaccountable reason, of the saccessful 
practice long established in other countries of boring into 
the earth for a water supply. Notably in Queensland the 
Hydraulic—Government Water te iat ng the 
work of which is confined entirely to the country districts 
and not to the supply of cities, was apathetic in recognising 
and advising on the practical utility of machine-boring 
for water. In the year 1878 the Victorian Government 
started the first well-boring machine used in Australia. 
Since that time various types of machines have been 
used, including the Pierce, Wright and Edwards, Tiffin, 
Abyssinian, diamond drill, Gillespie, ordinary boring 
tackle, that used by the railway departments for bridge and 
wharf foundations, and the improved spring-pole plant— 
by the Victorian, rovers New South Wales, and 
South Australian Governments—the Queensland Govern- 
ment having first employed a boring machine which was 
placed in charge of the writer in 1881. These machines, 
with the exception of the diamond drill, were what are 
now termed shallow-boring apparatus, working to a 
depth of 800ft. or 400ft., and it is only during the last 
two or three years that deep artesian machinery has been 
used. As far back as March, 1883, the following passage 
appeared in a pamphlet published at Brisbane, Queens- 
land, by the writer, and entitled ‘On Artesian Wells as a 
means of Water Supply for Country Districts” :—“ The 
artesian system of well sinking has proved a great boon 
to the civilised world. After its established success, 
through the wonderful results given by the wells of Paris 
some fifty years ago, it has been universally used. The 
formation of the crust of the earth and its general physi- 
cal conditions being the nearly the same in all countries, 
admitted of this. The science of geology, initiated and 
developed in Europe, has been adopted with little or no 
alteration of its rules in Asia, America, and Australia. 
The rain falls from the clouds on to the higher lands, 
percolates through the pervious strata, forms underground 
reservoirs and channels, the bed of which consists 
of the non-porous strata of the rocks; the surplus 
water passing by its own gravity to the ocean, 
into which, at different levels, it discharges it- 
self. This artesian water may have its source 
on higher lands many hundreds or thousands of miles 
away, finding its way by gravitation in underground 
contetie to and past the site of the boring. As in the 
wells made by the French engineers in the great desert 
of Sahara, a sandy parched, and barren plain may cover, 
at no great distance below, an underground reservoir of 
cool and pure water ready at the will of the explorer to 
burst forth and change the aspect of the surface above 
from a condition of sterility and death to one of fertility 
and life.” 

That highly practical and beneficial results have been 
possible in Australia has been very effectually proved 
during the last fifteen years by the great number of suc- 
cessful borings made in the various colonies, by which very 
valuable water has been and is still being obtained at 
moderate depths. When, however, some three years ago, 
the Queensland Government at last decided to make a 
deep artesian test boring—it is presumed the land- 
owners were waiting for the work to be initiated at the 
Government expense—and that so large a supply of arte- 
sian water—some 1} millions of gallons per day—was 
thereupon struck at Barcaldine in one of the driest 
interior parts of Central Queensland at a depth of some 
700ft., and that it overflowed the surface, public attention 
was attracted to the fact, and became rivetted upon the 
feats of the now famous well borers. The water flowing 
fountain-like out of that bore at ‘famed Barcaldine” 
alone setiled the larger possibilities of the question of a 
country water supply, and at the present time there is a 
positive run on all things artesian, and on all kinds of bor- 
ings which promise more water. 

Taking the machinery in the order in which it has been 
used, the following is a description of that now most 
employed for general boring to moderate depths, the 
spring-pole system. ‘ Theoretical” earth-boring tools, 
many of them only too ingenious—as shown by the 
records of the Patent-offices of Great Britain, America, 
and Australia—form a legion, but a very small percentage 
of them have proved in the hands of practical men useful 
factors in the business of making holes in the ground. 
Abstract designing, unless based upon practical know- 
ledge, is more or less futile, and probably in no branch of 
engineering more so than in well boring. The operations 
of the well-borer are below the surface, where nothing 
but the “‘mind’s eye” can perceive the nature of the 
obstacles and impediments nor the nicety of working 
required. He has but the narrow bore of the well in 
which to work, and cannot at a visual glance take in the 
whole state of the ground and rocks through which he 
is penetrating, nor the condition of the implements 
in use whilst they are at work. Patience and skill 
—the skill of a practically experienced man in this 
special business—are absolutely necessary. These have 
triumphed over every obstacle, and the work in question, 
which was undertaken in former years with well-founded 
forebodings of great labour and financial expenditure, 
has now become, in those countries which have largely 
availed themselves of it, an ordinary venture with an 
almost absolute certainty of success. 
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The failures made in the advance of machine well 
boring in the Colonies have been mainly due to the 
working apparatus not being in most cases made in a 
manner practically adapted for any kind of work; to too 
great complication of parts, rendering it liable to 
breakages in working and transit; and to difficulties 
arising in working it and keeping it in order in the 
interior of the country. The simpler the form of the 
tools and, above all, of the movements, both for boring 
ni soft strata and drilling in rock, the more likely is 
successful work to be accomplished. 

After ten years of practical experience of the various 
machines used for shallow boring in Australia, the spring: 
pole system was adopted some three years ago, and 
found to be preferable, all things considered, to any other 
mode. It is extremely simple in construction and 
working ; the only mechanism, or part of it, which can 
in any way get out of order, or break in haulage, is an 
ordinary double-purchase quick-movement winch. The 
boring In alluvial strata is done by two hand-spanners, 
each worked by a man, fitting on to square wrought iron 
boring rods. The drilling in rock is done by a spring- 
pole of lancewood, or any similar hard wood; is 6in. at 
the butt and 27ft. long, butted—tenoned—into a growing 
tree 9ft. from the grcund, and resting, at a distance of 9ft. 
from the tree, on a cross-trestle 10ft. high. In lieu of a 
tree a second tressle is used, which is fastened to a heavy 
ground log. The drills are slung on a drill rope, which 
passes from the winch at the foot of the tressle over 
a drill-rope pulley, slung at the top of a derrick 
consisting of three similar timbers, to the spring-pole, 
forming three legs, each 27ft. long, secured at the 
top by a screw bolt. There isa separate sand pump 
pulley hung also on the bolt at the head of the derrick. 
There is a rope clamp fixed at the end of a short rope 
suspended at the end of the spring pole over the bore- 
hole ; also a short rope next to this, with a crossbar of 
wood at the lower end of it for two men to pull down 
on. The end of the pole being pulled down, the short 
rope is clamped on to the drill rope, to which the drills 
in the bore are suspended just above the bottom. The 
pole is then released, and its back spring lifts the drills. 
The movement is then kept up by the two men pulling 
down easily the end of the pole after every lift of the 
drills. An extremely quick movement is thus obtained, 
varying from fifty-five to seventy strokes per minute, 
which is three times the speed of working of any other 
movement for similar rock-drilling the writer is cognisant 
of or can conceive. The drop of the drills is from 1din. 
to2ft. The timber for the derrick, spring-pole, tressle, &c., 
was cut near each bore, thus saving haulage—a most 
important consideration. The working tools, including the 
drills, sinker bar, jars, sand pump, &c., areidentical in every 
particular with those of the deep artesian drilling plants 
now in use, excepting that they are smaller and less 
weighty. The principle of working this plant and inserting 
the tubing is also identical with that of the artesian 
apparatus. The tubing was driven into the clay and hard 
ground by means of a wooden ram made out of alog and 
worked from a smaller quick movement sand pump 
winch as in pile driving. A wrought iron driving cap 
screwed on to the top of the tubing was used to take the 
blows of the ram. The capacity of this plant can be 
increased as the depth increases by using a longer and 
stronger pole and more rope, which are all that are 
required, the weight of the drills, sinker bar, jars, &c., 
and the manual power required remaining the same at all 
depths. A forge and complete blacksmiths’ and fitters’ tools 
were provided. It need scarcely be remarked that the 
cost of these bores was much less than shafts would have 
been, and that it would not pay to employ the deeper 
artesian machinery for a bore of less depth than 800ft. to 
1000ft. On account of the simplicity of the working 
parts of this spring-pole plant, after ten months’ con- 
tinuous work on ten bores, and a great deal of loading, 
unloading, and haulage, it remained in practically as good 
condition as at the commencement of the work; and, 
with the exception of the drills, nothing had really worn 
out of order, nor were there any breakages or hitches 
throughout the whole series of borings. Any practical 
man who has had charge of the mechanism of the more 
complicated machines will at once appreciate the import- 
ance of these facts. The diamond drill has had a very 
full trial by the various Governments of Australia, but its 
use is now solely confined to testing country for minerals 
—gold, copper, &c.; andeven in this department of research 
it has proved costly to work, and has on the whole given 
but questionable satisfaction. 

In districts where good serviceable water lies at 
moderate depths, such as in the long stretches and tracts 
of sandy or loamy deposit, lying on non-porous clay or 
rock, the “ Abyssinian” driven-tube well system is capa- 
ble of much further application. It has been amply 
proved, for many years, in widely extended parts of the 
country, that most valuable water can be got at moderate 
depths—a few hundred feet—at a low comparative cost, 
where the use of the deeper artesian plant would, on 
account of its much greater first cost, and that of car- 
riage, erection, and working, be impracticable. 

Such is a record of the movement in Australia for an 
underground water supply up to a period of some three 
years ago, the date of the great success of the first 
Government artesian bore at Barcaldine, in Queensland. 

(To be continued.) W. E. Cox. 








LUBRICATING OILS. 


Tue subject of lubrication is one of great importance 
to engineers, many of whom, nevertheless, almost ignore 
it. Thus we frequently find machinery lubricated either 
in a traditional or a haphazard manner, the two systems 
having nothing in common save their empiricism and 
ineffectiveness. With some men it seems to be a rooted 
belief that the matter has been settled once for all— 
at any rate as regards themselves—and that having 
years ago arrived at an oil which gives tolerable results, 





it is impossible to improve upon it in any shape or way. 
Others, more catholic, use anything claiming the generic 
title of “oil” that may present itself, with great 
impartiality and corresponding variety of effect. 

To both classes a few words on the principles involved 
in choosing an oil may not be out of place. 

Until comparatively recently the engineer was con- 
fined in his choice of lubricants to the animal and 
vegetable fats and oils, and in the selection of these 
price was an important factor. Was it better to use 
rape oil that ‘‘ gummed,” or olive oil that turned rancid, 
or sperm oil at an almost prohibitory price? Each plan 
had its advocates and disciples, who clogged, corroded, 
and stinted their bearings respectively. Now-a-days, how- 
ever, mineral oils are available which fulfil every require- 
ment of ordinary lubrication, including that of cost. 
They are preferable to fatty oils for many reasons, most 
of which can be traced to their wholly different chemical 
constitution, consisting as they do almost entirely of 
hydrocarbons of the paraffin and olefine series, of great 
stability and inertness; while their rivals are composed 
of the glycerides of various fatty acids, and are less 
permanent, not only because of their greater complexity, 
but also because of the presence in them of small 
quantities of other bodies, albuminous or pectinous in 
character, which tend to induce fermentative changes, 
resulting in the production of free fatty acids, the 
presence of which is, of course, the cause of the corrosion 
attending their use. In special cases where it is a 
necessity that the viscosity of the lubricant should vary 
as little as possible through wide ranges of temperature, 
it may be requisite to have recourse to an animal or 
vegetable oil, and for this reason there is little doubt 
that for certain purposes such oils will always command 
a sale; this is particularly the case with regard to sperm 
oil and its congeners. But before a mineral oil is 
chosen, it is needful to ascertain, first, whether it be of 
the right kind for its proposed use, and secondly, whether 
it be good of its kind. With this object it must be 
examined both chemically and mechanically, by com- 
petent specialists, as few users of power have the know- 
ledge and apparatus necessary. The only instance in 
which such examination can be dispensed with is when 
the oil selected is of some definite brand known to be of 
uniform quality, prepared for use with a particular class 
of work, and known by experience to fulfil its preten- 
sions. Otherwise to ‘try’ a perhaps much puffed oil on 
valuable machinery, which it may possibly suit, but 
which it may, with at least equally great probability, 
not suit, is an experiment of the most expensive descrip- 
tion. 

To come then to the qualities which a good mineral 
oil should possess. First, with regard to the specific 
gravity. An idea was once prevalent, and it is to be 
feared is still current, that the specific gravity of an oil 
had a definite relation to its viscosity, or—as the up- 
holders of the notion would probably have preferred to 
say—body. This is, of course, quite erroneous, for though 
there is generally some rough concordance between the 
specific gravities and viscosities of oils of very similar 
origin in direction, if notin magnitude, no such similarity 
can ke detected in the case of oils from different sources. 
Consequently no great importance can be attached to it. 
Next with regard to purity. Except in such cases where 
it is intended for some especial reason to use a mixed oil 
containing both mineral, and animal, or vegetable oil, it 
is obvious that nothing but hydrocarbons of mineral 
origin should be tolerated, anything else being a sophisti- 
cation. Again, it is essential that the oil should have 
been properly refined. In the contrary case it will be 
liable to contain tarry matter, or acid — generally 
sulphuric acid—or alkali, the two last substances being 
used in the process of refining, and being left in if the 
oil be imperfectly washed. Further, it is important 
that the oil should have a flashing point well above the 
maximum temperature it is likely to attain in its proposed 
use, both on the ground of economy and safety; this is 
easily fulfilled even in the case of cylinder oils. Another 
property that it is desirable the oil should possess is 
that of not solidifying when subjected to cold; this is, of 
course, chiefly of importance in exposed situations; an 
oil suitable for such use remains fluid, though becoming 
gelatinous, many degrees below freezing point. Finally 
—and it is to be remarked that the condition is a most 
important one—the viscosity must be suited to the work 
the oil is to do. It is generally admitted that a shaft 
revolving in an ideal bearing should be oil-borne through- 
out its motion; to approach this state of things it is 
necessary that the viscosity of the lubricant be sufficiently 
great to prevent disruption of its film under the maximum 
load normally carried. Anything higher than this is mis- 
chievous, for it means continual waste of power. It must 
be remembered that as the viscosity of a mineral oil 
diminishes rapidly with rise of temperature, it must be 
determined at the temperature which it is expected the 
bearing will attain while running under ordinary condi- 
tions; besides this it should be taken at a lower tempera- 
ture—60 deg. Fah. is commonly used as a standard— 
and also, preferably, at a higher one, so as to ascertain at 
what rate the viscosity changes. As an example of the 
differences that may be thus recognised, may be quoted 
the case of two oils of nearly the same viscosity at 
60 deg. Fah. which came under our observation, of which 
the first had the ratio of its viscosity at 60 deg. Fah. to 
that at 120 deg. Fah., as 1: 0°16, while that of the other 
was as 1 : 0°11, a very considerable variation. 

Hitherto reference has been made only to unmixed 
mineral oils, but there is another class particularly 
adapted for use at high temperatures, or where ver 
heavy loads have to be carried, viz., mixed oils. Suc 
mixed oils fall naturally mto two divisions; in the first 
the requisite effect has been attained by the addition of 
an animal or vegetable oil, while in the second the use of 
“oil pulp ” has been resorted to. ‘Oil pulp” generally 
consists of aluminium oleate, and when dissolved in a 
mineral oil raises its viscosity greatly, but its presence 
cannot be considered legitimate unless the oil be sold as 





a special mixture. In place of the aluminium salt of a 
fatty acid, the sodium salt may be substituted, in which 
case, of course, the substance added is nothing more nor 
less than ordinary soap. Such a compound gives good 
results for cylinder use, and is greatly preferable to man 
of the “cylinder oils” that are often employed, of whic 
the chief qualifications are their black colour and tarry 
consistency, it being erroneously thought that because a 
good cylinder oil is of high viscosity and is often dark 
coloured, the converse must necessarily be true, und that 
oils possessing these properties will be excellent cylinder 
oils. Where the use of mineral oil replaces that of 
tallow, there is an absence of the corrosion of the 
cylinder consequent on the saponification of the fat by 
high-pressure steam, with the production of free fatty 
acids, which are often present in such quantities as to 
form masses of iron soap weighing many pounds, Cases 
have occurred where the use of a mineral oil having 
been substituted for that of tallow, and this iron soap 
having been consequently dissolved out and for the 
first time brought to light, the new lubricant has 
been straightway condemned as the cause of the 
phenomenon! 

It is the occurrence of such misconceptions that 
engender the wish that some small amount of elementary 
chemical knowledge were more widely diffused, or at 
least that those not possessing it would abstain from 
assigning causes to effects with which they are un- 
familiar. 








THE CHICAGO EXPOSITION, 1893. 


THE main machinery building, which we illustrate on page 
227, will measure 850ft. by 500ft. It will be spanned by 
three arched trusses, and the interior will be surrounded on 
all the four sides by a 50ft. gallery. The trusses are to be 
built separately, so that they can be taken down and sold for 
use as rail train houses, and it is hoped to have iron 
trusses instead of wood, which may, however, be ne ' 
In each of these three long naves there is to be an elevated 
travelling crane, running from end to end of the building. 
These will be useful in moving machinery, and when the 
Exhibition opens platforms will be placed on them, and 
visitors will view from these the entire Exhibition. Shafting 
for power will be carried on the same posts which support 
these travelling bridges. Steam power will be used through- 
out this main building, and this steam will be supplied from 
a main boiler house adjoining the south side of the building. 
The exterior towards the stock exhibit and the railroad is to 
be of the plainest description. On the two sides ——s 
the oak court the exterior will, however, be rich an 
palatial. All the buildings on this grand plazza are designed 
with a view to making an effective background for displays 
of every kind, and in order to conform to the general richness 
of the court, are enriched with colonnades and other archi- 
tectural features. 

The design follows classical models throughout, the detail 
being borrowed from the Rennaisance of Seville and other 
Spanish towns as being appropriate to a Columbian celebra- 
tion. As in all the other buildings in the court, an arcade 
on the first storey permits passage around the building under 
cover; and as in all the other buildings the fronts will be 
formed of “ staff,” coloured to an ivory tone. The ceilings 
of the porticoes will be empbasised with strong colour. A 
colonnade with a café at either end forms the connecting 
link between machinery and icultural halls, and in the 
centre of this colonnade is an archway leading to the exhibits. 
From this portico there will be a view nearly a mile in length 
down the lagoon, and an obelisk and fountain placed in the 
lagoon between the two buildings, agriculture and machinery, 
will form a fitting southern point to this vista. 

The machinery annexe will be placed in the rear of the 
administration building and in the loop formed by the rail- 
road tracks. It will be entered by tunnels or subways, as 
well as by bridges, from the machinery hall, and the 
buildings for administration, mines, and trai rtation. It 
is to be a very large but very simple building. While in the 
main machinery hall a rail terminus is the type, in 
the annexe a mill or foundry will be considered the model 
for construction. It is all to be built of wood, in the most 
simple and economical manner. Its shape, however, is 

culiar. It is to be annular in form, the outer diameter 

ing S800ft., and the inner diameter 400ft. The building 
will have a nave 100ft. wide, with a 50ft. wide lean-to in one 
storey on the inside, and a 50ft. wide lean-to on the outside. 
Within the inner circle will be a park, in which visitors 
fatigued by the hum of machinery may rest. The annular 
form chiefly commends itself, because a circuit electrical 
railway can run continuously around the entire main nave, 
and passengers in it can thus see the entire exhibit without 
leaving the cars, and machinery can be easily moved by this 
means. The power will be transmitted by shafting, crossing 
the building at each bay, with a motor at each shaft. 
Electric power will be used in the annexe, and steam power 
in the main machinery building. 

Attached to this great annexe will be the boiler house, 
convenient to the tracks for coal supply, &c., containing an 
immense display of boilers, while in the adjoining portion of 
the annexe building will be established the enormous plant of 
engines and dynamos. This will probably be the largest and 
most interesting display of electrical power ever made. It is 
possible that gas will be used instead of coal for fuel 
beneath the boilers, and in that case a building will be pre- 
pared for making this gas. 











Frrinc SHELLS at HIGH ANGLES.—The new armour-piercing 
shells have been tested at Sandy Hook. One shot was fired with 
some success, inasmuch as the projectile knocked out a corner of 
the 44in. steel instead of piercing it as it should, This is probably 
accounted for, however, by the fact that the gun was sighted for 
that portion of the plate so as to save it for further shots, and thus 
= the necessity re, in a new shield at each shot, The 
shell, which weighed Ib., went through the plate, and then 
exploded in the barrier of sand immediately in the rear of the 
shield. The projectile passed through a second wooden target 
about 100 yards behind the shield, and was found 800 yards from 
the gun. The firing velocity of the gun is 870ft. per second. 
This experiment was to determine if it is possible to put a shell 
through the deck of a <r by a m of firing known 
as high-angle firing, the shell first piercing the deck and then 
exploding in the hold of the vessel. 511b. of powder was used. 
The large pieces of the plate were found 100 yards from the 
gun,—Army and Navy Register, 
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THE FRANKFORT ELECTRICAL EXHIBITION. | 


Tue Frankfort Electrical Exhibition has attracted the 
attention of the whole electrical world, and a large 
gathering of electricians has just been held there. Before 
proceeding to describe the Exhibition in detail, it may be 
as well to give a slight sketch of its history. Mr. Leopold 
Sonnemann, the editor of the Frankfurter Zeitung, 
visited the last Paris Exhibition, and while struck with 
the size of the exhibition, and with the great variety of 
objects exhibited, it ap to him that a series of 
small exhibitions, each one of which should be devoted 
to a special branch of trade or manufactures, would be of 
greater advantage to a nation than was the case with the 
great exhibition in Paris. He felt that this was more 
especially the case with a country like Germany; and on 
his return he found that his ideas were by many 
leading Germans with whom he talked. He felt that 
technical exhibitions have alone been of use in Germany 
during the past twenty years, and that such exhibitions 
could be got up with much less relative expense than in 
the case of a great ‘“ World’s Fair.” At the time the 
Paris Exhibition was being held, a special commission 
had been appointed by the municipal authorities of 
Frankfort, in order to consider the best means to be used 
for the supply of electricity for lighting, and the distribu- 
tion of power in towns. The leading technical experts, 
both in Germany and abroad, were upon the Commission, 
and the leading firms had sent in machines of their latest 
types for the purpose of being tested : the town had built 
a test plant on a small scale. 


and this became the more easy as the Government were 
willing to allow the use of the land upon the same terms 
as before arranged. A lottery was also allowed to be 
held for the purpose of obtaining more money. It was 
soon found n to appoint a technical electrician 
to take charge of the whole of the arrangements, and 
Mr. Oskar v. Miller, who had been connected with the 
Munich Exhibition, was appointed. It had originally 
been intended to build one large hall, in which the whole 
of the exhibits should be collected, but Mr. Miller pro- 
posed that the exhibits should be divided into twelve 
groups, and that a separate hall should be built for each. 
This would enable the division of power to be more 
clearly shown, and the visitor would be able to under- 
stand the transmission of power from one hall to another 
more thoroughly. 

Fig. 1 represents a plan of the Exhibition, and it will 
be seen that Mr. Miller’s suggestion has been thoroughly 
carried out. The rates were then arranged, and it was 
resolved to put aside 50 per cent. out of all the profits, 
and to return this sum to the exhibitors in order to y 
cover their expenses. It was arranged that prizes should 
not be given after a cursory examination as at other 
exhibitions, but that a special Commission should be 
appointed consisting of the chief German and foreign 


authorities, who should undertake a thorough series of 
tests, and publish a detailed report thereon, in order that 
the public, as well as the engineering profession, might 
have a reliable account of the results of the Exhibition. 
Professor Helmholtz, of Berlin, was appointed honorary 
chairman of the test committee, and Professor Kittler, of 





After a number of meetings the Commission gave in 
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Darmstadt, the chairman. During the year 1890 the two 


of the Exhibition, at the top of the plan, will be seen a 
second Bahnhof. This is the station for the electric 
railway which has been put down by Messrs. Schuckert 
and Co., and serves to carry visitors from the Exhibition 
itself to the Marine Exhibition, situated on the bank of 
the river Maine. This line is fitted up with both over. 
head and underground leads for the current, upon a 
system which forms the subject of a German patent. 

In this article we do not intend into enter into detail, 
but rather to give a comprehensive view of the main 
objects of interest in the Exhibition, and we shall in 
future numbers give further particulars. Without doubt 
the exhibit which has created most interest in the minds 
of electricians in Germany and abroad has been the 
splendid experiment of the transmission of power from 
Lauffen to Frankfort, a distance of 108 miles. The power 
is obtained from the river Neckar, at Lauffen, by means 
of turbines, which drive dynamos, built by the Oerlikon 
Company, of Zurich. The potential at which the current 
is produced at Lauffen is about 1000 volts. It is then 
transformed up in specially built transformers to a 
high tension; 16,000 to 18,000 volts have been used 
constantly upon the line, but 25,000 volts have 
been experimented with. It is intended that even- 
tually the electro-motive force shall be raised to 
80,000 volts. The current is carried from Lauffen to 
Frankfort in three silicium bronze wires of 4mm. dia- 
meter. These are carried upon ordinary telegraph posts, 
and do not appear on a casual inspection to be anything 
but ordinary telegraph wires. The insulators, however, 
are of the ordinary oil-cup type, with double cups. The 





wires are carried into the Exhibition grounds, and there 
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their report, and, although very valuable, it still left a 
number of points very uncertain; this was specially the 
case with the question of motors, of the use of different 
current systems, accumulators, and of electric railways. 
Other towns in Germany were similarly situated to 
Frankfort. Many were only waiting for more certain 
particulars in order to create central stations, and they 
were merely hanging back for fear of making costly expe- 
riments. Advances were being so rapidly made in the 
knowledge of electricity, that they felt that plants of even 
the newest type might become antiquated in the course 
of afew years. The Frankfort Exhibition was therefore 
created for the purpose of bringing together a large 
number of plants of different types, and obtaining autho- 
ritative opinions upon their relative merits from first-rate 
professional men. Mr. Sonnemann first unfolded his 
idea at the meeting of November 5th, 1889, of the Frank- 
fort Electrical Society. His proposition was received 
with acclamation, as it promised to supply information 
for which a general want was felt. A committee was 
appointed, who sketched out the plan, and the Exhibition 
was intended to be held in 1890. As the total cost was 
put down at £22,500, it will be seen that it was then 
intended to be but a small affair. On further considera- 
tion it was, however, decided to make it international; 
and asthe Government held a large piece of vacant ground 
where the old West Station had stood, and as this was 
situated close to the main Frankfort station, it was 
thought that this was the proper place for holding the 
Exhibition. A larger committee was appointed, and the 
Government promised the land rent free; another vacant 
piece of land adjoining was also given up rent free by the 
town of Frankfort itself. Several honorary foreign 
members were chosen, of whom Professor 8. P. Thomp- 
son was one. The matter was taken up in Berlin by the 
technical societies, and the chief German firms gave in 
their adhesion. It was, however, found absolutely neces- 
sary to postpone the date of the Exhibition until 1891, 
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GROUND PLAN OF THE FRANKFORT EXHIBITION. 


chairmen and several of the members of the Commission 
made repeated journeys to the chief foreign capitals in 
order to create a general interest in the Exhibition, the 
result of which was that the whole of the space was 
rapidly taken up, and many offers had to be refused. The 
erection of the large machine hall was begun in Septem- 
ber, 1890, and the total outlay estimated was raised to 
£56,500. The Government granted a sum of £500 for 
the now well-known experiment of transmission of power 
from Lauffen to Frankfort, and also a grant of £750 for 
the construction of an artificial mine with an electric 
railway. The Post Office authorities granted £250 in aid 
of special telegraphic work, and the town of Frankfort 
granted £2500 for the construction of electric tramways 
and the drainage of the Exhibition grounds. 

Referring to the plan of the Exhibition grounds, the 
Hauptbahnhof, or main railway station, is at the right- 
sae and the line marked Eisenbahn is the siding used 
for the carriage of the goods into the Exhibition grounds, 
The line marked a gs runs from the Bahnhof inside 
the grounds through the streets of Frankfort to the Opera 
House, and has been entirely carried out by Messrs. 
Siemens and Halske. Three cars run upon it, one of 
which is supplied and worked by accumulators, and the 
other two from the overhead wire, which is carried by 
cast iron posts with horizontal arms, the return circuit 
being formed by the rails of the tram line; no trolley is 
used upon the overhead wire, but a light iron frame about 
3ft. wide rubs along the under side of the wire. The 
frame is carried upon a light arm pivotted upon the roof 
of the car, and counterbalanced so as to cause the upper 
part of the frame to press against the wire. The potential 
used upon this electric tram line is 300 volts; the whole of 
the road work for the line was put down at the 
expense of the town. The form of the frame is 
such as to render the crossing at points extremely easy. 
The cars run most satisfactorily, but are small and do 
not carry more than eighteen persons. At the other side 











| enter transformers, which lower the electro-motive force. 
| The current is then led to several motors built upon the 
| rotary current — of Mr. Dolivo-Dobrowolski, of the 


Allgemeine Elektricitiéts Gesellschaft, of Berlin. The 
two firms, the Oerlikon Company, of Zurich, and the 
Allgemeine Elektricitiits Gesellschaft, of Berlin, have 
carried out the whole of the work in connec- 
tion with the plant. The transformers and rotary 
current motors are situated in the hall, marked 
Vertheilungs Halle on the plan, and the power produced 
in one of the motors is used to drive a centrifugal pump, 
which produces a waterfall about 30ft. high. It will thus 
be seen that a waterfall in Frankfort is produced by a 
waterfall in Lauffen. A considerable quantity of the 
current which is not used for the motors is employed to 
light up a large number of glow lamps peteetan upon an 
immense sign-board in the form of an arch, opposite the 
entrance to the hall. Several other similar motors, upon 
the same system, are also exhibited, which we shall 
describe later. The Machine Hall is the largest 
building in the Exhibition, and on entering we 
find a splendid exhibit by Messrs. Siemens and 
Halske, occupying one end of the building. The 
whole is arranged for the purpose of exhibiting a 
central station at work, and can be made to produce either 
continuous or alternating currents as may be desired. 
The engines consist of a triple-expansion steam engine, 
built by Messrs. G. Kuhn, of Stuttgart, driving a large 
dynamo of 900-horse power, at 100 revolutions per minute. 
This forms the direct current plant. The alternating 
current plant consists of a twocylinder compound engine, 
built by the Maschinenfabrik-Buckau-Magdeburg, which 
drives a direct current alternator of 400-horse power, 
there are also a large number of Tudor accumu- 
lators; the large engines are both of the vertical 
inverted type. In the centre of the hall is a large 


exhibit by the Helios Company of Kdéln - Ehrenfeld, 
consisting of a large compound engine, built by Messrs. 
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Paucksch. It is of a horizontal type, and is divided into 
two perfectly separate parts, the one engine being the 
low-pressure and the other the high-pressure. The 
centres of the cylinders are about 15ft. apart. Each 
engine drives on to the end of a common shaft, and 
between them upon this shaft is placed a large alternator 
producing 400,000 watts, with an electro-motive force of 
9000 volts. The engines run at 125 revolutions per 
minute, and are of 600-horse power. Such a plant as 
this would, however, be entirely out of place in the 
central stations in London, where space is one of the 
first considerations, and at least four times the horse- 
power could be put on the same area, if engines of the 
Willans and Robinson type had been used,*: coupled 
direct to dynamos. The same firm exhibits an engine of 
200-horse power, making eighty-five revolutions a-minute, 
built by Sulzer Brothers, of Winterthur. This is used 
to drive an alternator of 80,000 watts, producing an 
electro-motive force of 2000 volts, and also drives a direct 
current machine of 65,000 volts, with an electro-motive 
force of 110 volts. At the other end of the Jarge hall is 
a splendid exhibit by Messrs. Schuckert and Co., of 
Nuremberg. The engines at this stand are more like 
the type used in English installations, those built by 
Messrs. Paucksch and Sulzer being, apparently, more 
suitable for mill engines. Messrs. Schuckert show a 
820-horse power compound engine, built by Messrs. G. 
Kuhn, of Stuttgart-Berg, coupled direct to one of the 
well-known Schuckert flat ring machines, which produces 
a current of 1000 ampéres at 230 volts, while running at 
160 revolutions. This firm has a great number of 
dynamos, and also a horizontal engine and large switch- 
boards, to which we shall refer later. 

Passing through the large hall, a waterfall, marked 
Weiher on the plan, next attracts our attention. This is 
fed by centrifugal pumps, driven by motors. The current 
for the motors is produced in the central hall by Messrs. 
Schuckert and the Helios Co. alternately. The position 
of the pumps is marked Pumpenhaus on the plan. 
This waterfall is lighted up at night by a search 
light. Behind the waterfall is a large artificial 
hill, which has been so arranged as to exhibit a mine 
inside, and an electric railway, marked Grubenbahn, 
has been built by Messrs. Siemens and Halske which 
enables the visitor to enter and examine rock drills, 

umps, and ventilators, worked by electricity. Close at 
eas is also the exhibit of the Thomson-Houston Co., 
which consists of rock drills of the solenoid type, driven 
by electricity, and also of a winding apparatus, worked 
by an electric motor, for the Bremsbahn, which is an 
inclined railway for quarries, or mines. Numerous small 
buildings in this part of the Exhibition grounds contain 
drawings, photographs, collections of instruments, and 
applications of electricity for surgical purposes. Lower 
down in the electro-chemical section will be found exhibits 
of aluminium, copper, and other metals produced by 
electrolysis. 








ANDREWS’ SysTEM OF ELECTRIC LIGHTING IN LIVERPOOL.—An 
important installation on Andrews’ system has just been completed 
at the Waterloo Grain Warehouses belonging to the Mersey Docks 
and Harbour Board. The system is already well known to most of 
our readers; but we may state that one important feature is that 
the outer or return conductor is of iron uninsulated, forming a 
substantial Pao my to the insulation of the inner—copper—con- 
ductor, and making with the solid brass cases of the cut-outs, 
switches, &c,, an unbroken conductor throughout. Switches and 
cut-outs act only on the centre wire. No wood casing is required. 
The Waterloo Warehouses consist of three six-storey blocks 80ft. 
wide, built along three sides of the Waterloo Corn Dock. The 
middle block is 180ft. long, and the side blocks are each 650ft. At 
intervals along the centre of each block, hatchways for hoisting 
purposes reach from the quay level to the top of the building, 
and up each of these a branch wire securely fixed in an angle- 
iron is carried, and conveys current to two sockets on each 
floor. Long lengths of steel-armoured flexibles, provided 
with couplings to fit these sockets, are used for attaching the 
lamps. Bach flexible wire supplies one 50-candle power lamp, 
which can thus be moved about the room and placed in the most 
convenient position for working by, and a number of lamps can be 
grouped wherever a bright light is required. Similar sockets and 
flexible leads are arran for carrying lights right down 
into the holds of vessels lying in the dock, so that the trimmers 
on board may also have plenty of light for their work. The 
dynamo in connection with this installation is by Messrs, W. T. 
Goolden and Co, It is driven by a belt from an engine of the 
inverted vertical marine type, steam being supplied by the main 
boilers used for the hydraulic system on the dock estate. The 
installation has been carried out to the specification of Mr. G. F. 
Lyster, the dock engineer, by Messrs. J. D. F. Andrews and Co., 
London, 8.W., with the assistance of Mr. W. 8. Boult, Assoc. M. 
Inst. C.E., Liverpool. 

GUILDFORD SEWAGE SCHEME,—A public inquiry was held at 
Guildford on the 9th inst, by Mr. Arnoid Taylor, C.E., of the 
Local Government Board, on the application of the Guildford 
Town Council for sanction to borrow £35,000 for purposes of 
sewerage and sewage disposal works. The Town Clerk, who 
appeared in support of the application, said the matter had been 
very carefully considered by the Town Council for several years, 
in order that the sewage might be disposed of without nuisance 
to anybody. So long ago a» 1888 they appointed a committee, 
which visited many places where sewage works were in operation, 
and came to the conclusion that the sewage should be dealt 
with by the system of the International Water and Sewage 
Purification Company which they saw in successful operation at 
Acton. Under that system the sewage is first treated in pre- 
cipitation tanks with ferozone to remove the solids, and is then 

through polarite beds, such as are in successful use at 

Acton, Hendon, and other places. These polarite beds have a 
remarkable effect in rapidly oxidising the organic matter in 
solution, and analyses show that this process produces a much 
urer effluent than can be obtained by any other process. Mr. 

. Nicholson Lailey, C.E., of Westminster, as well as other 
engineers—several of whom recommended the International pro- 
cess—prepared plans for the scheme, and Mr. Lailey’s plans were 
finally selected and accordingly adopted by the Sanitary Authority. 
A large landowner having a residence near the proposed outfall 
works, engaged Mr. Baldwin Latham to consider whether the puri- 
fication works as recommended by Mr. C. N. Lailey were likely to 
cause a nuisance, and it was reported that he had no hesitation in 
saying that works of this character if properly designed and carried 
out and attended to, could be made satisfactorily to deal with the 
sewage without the slightest nuisance arising even on the land 
itself. Sir Joseph Bazalgette also reported in favour of the scheme. 
The inspector expressed his entire approval of the scheme, stating 
that it was necessary to have the best system, because the effluent 
discharged into the river Wey would ultimately reach the Thames 
above the water companies’ intake, 





NORDBERG’S AUTOMATI 


MESSRS. WHITMORE AND BINYON, 


Fig. | 








NORDBERG’S AUTOMATIC CUT-OFF GOVERNOR. 


AN engine which has only a simple form of valve may be 
converted into an automatic cut-off engine for any degree of 
expansion with the gear, illustrated by the accompanying 
engravings. It is of American origin, and is being introduced 
into this country by Messrs. Whitmore and Binyon, of 
Wickham Market, who have adopted it for their own engines, 
and have applied it to several engines that have been running 
some years. This device is a combined trip cut-off gear and 
a governor for controlling it, designed to be attached to the 
steam inlet, or slide-valve steam chest. Fig. 1 is a perspec- 
tive view of the governor and gear, as applicable to any 
engine, and the section Fig. 2 shows it as attached by Messrs. 
Whitmore and Binyon immediately above the rocking main 
valve, of a new form of engine made by them, so as to reduce 
the clearance between the valve and the cylinder as much as 
possible. The gear consists of a double-beat poppet valve A, 
Fig. 2, which is lifted before the commencement of each 
stroke, and sharply closed again to cut off the steam as soon 
as released by the compression spring B. An air dash- 

t C, however, causes it to drop gently on its seat without 
jar, controlled by the air valve D, Figs. 1 and 2. 
The valve is lifted by the levers E and E' alternately. 
These levers are independent of each other, and loose 
on the spindles F and F", and are actuated only when in 
contact with, and each independently by, the lower arms 
of triggers G and G' engaging the notches in top end 
of levers. These two triggers or trip levers oscillate on the 
same centre as the lifting levers, and are pivotted on the 
bolts H and H' of upper arms of carriers J and J!, which are 
connected with a link. The carriers are attached to the 
rocking shafts F and F', the first of which, and through it 
the other, is actuated by an excentric, rod, and crank-arm 
from the crank-shaft of engine. Each of the triggers is 
compressed by a spring K and K' to insure its engagement at 
the proper time with the subjacent levers E and E!. The 
release of the levers from the triggers at the notches is 
effected by the latter coming in contact, in some part of its 
motion, sooner or later, with the trip-head at bottom of 
governor sliding rod N, according to the position of the 
latter as affected by the action of the governor balls. This 
dislodges the triggers from the notches in levers, and allows 
the latter to drop and the instantaneous fall of the valve 
upon its seat depressed by the spring B, thus cutting off the 
steam. The drop of the lower ends of the lifting levers E 
and E’ is limited by the cushion screws L and Li. The trip- 
head M is attached to the bottom of the governor sliding rodN, 
and is made adjustable, so that the cut-off can be equalised 
easily when the engine is running. The governor spindle O 
rests on the sliding rod, and is attached at the top to a block 
P, with oil cup cast on and with side openings in which the 
short arms of the governor ball levers fit, so that when the 
balls rise the governor spindle, slide-rod, and trip-head are 
pressed down and effect he release of the levers proportion- 
ately earlier. Q is an oil pot plunger attached to governor 
sleeve R, which, fitting in the movable oil pot on top of 
block P, serves as an oil dash-pot, and effectually prevents 





jar and hunting of governor. The sliding rod M is suspended 
and made to follow the movement of the governor spindle by 
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| a lever and adjustable counterweight, by means of which the 
| normal speed of the engine can be regulated. : 

A safety stop is applied in this manner :—Whilst the belt 
is on, it counterbalances the weight T on sleeve U, and the 
connection between lever V and arm of counterbalance lever 
is slack, but should the belt break or slip off the pulley the 
weight T will drop and will lift arm V and cause its inner 
end to depress the sliding rod N and throw the trip-head M 
upon the triggers and disengage them from the levers, and 
so close the valve and shut off the steam. The safety stop 
will also keep a uniform tension on the governor belt. 

All contact edges about the trip gear are made in the 
shape of removable hardened plates of best English steel. 
These plates are reversible, and all light edges can be used as 
contact edges. The cut-off gear is operated by an indepen- 
dent excentric, furnished with the machine, and the regulator 
or governor is driven by a belt. 

This valve gear has an unusually large range of cut-off, 
which of course acts equally for both ends of the cylinder. Its 
range is from 0 to { of the stroke, and, itis an advantage that 
contact takes place when the parts are in their extreme posi- 
tion, so that the movement into contact is slow, which 
renders the gear noiseless, and reduces the wear. It must 
also be noted that the independent levers are not connected 
to the valve, so that the latter has perfect freedom at release, 
the wear and jar upon the working parts being thus brought 
to a minimum. 








Society OF ENGINEERS.—Arrangements have been made for the 
members and associates of the Society and their friends to visit 
the Nunhead and Shortlands Railway Works, in progress, and the 
Crystal Palace Gas Company’s Works, on Thursday, the 24th 
September. The party will travel by the London, Chatham, and 
Dover Railway. Messrs. Lucas and Aird will kindly supply a 
contractor’s train to convey the party over the railway fh and 
back to Nunhead. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A meeting will be held at Dublin on September 25th 
and 26th, when it is hoped every member of the association will do 
his utmost to attend, this being the first occasion in which an 
opportunity has been offered for a visit to the sister isle. The 
programme is as follows:—Friday, September 25th: 1. Visit to 
Dublin Waterworks at Roundwood. Members will meet at 
Harcourt-street Station at 8.45, and proceed by train, starting 
thence at 9 a.m., taking tickets for Bray, and thence proceed by 
breaks to Roundwood, where the works will be inspected and 
luncheon served. 2. On returning to Dublin it is proposed that 
the members should dine together at the Hamman Hotel, Upper 
Sackville-street. Saturday, September 26th: 3. The members will 
meet at 10 a.m. in the Council Chamber, at the City Hall, Cork 
Hill, Dublin—by kind permission of the Lord Mayor and Corpo- 
ration—when the following papers will be read and discussed, viz. : 
—(a) Sanitary and other works carried out by the Corporation of 
Dublin, by Mr. Spencer Harty, City Engineer; (b) road main- 
tenance, by Mr. a H. Dorman, County Surveyor, Armagh. 4. 
Reception at the Mansion House, Dawson-street, by the Lord 
Mayor of Dublin, who will afterwards kindly entertain the mem- 
bers at luncheon. 5. The following places of interest will then be 
visited, viz, :—(a) Messrs. Guinness, Sons, and Co,.’s brewery, James’ 
Gate, Dublin ; (6) Messrs. Power and Sons’ Distillery, John’s-lane ; 
(c) the port and docks works at North Wall. 
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THE NORTON TOWER, VYRNWY AQUEDUCT.—DETAILS 


MR. G, F. DEACON, M. INST. C.E., ENGINEER 
(For description see page 231) 
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THE NORTON TOWER, VYRNWY AQUEDUCT, LIVERPOOL WATER SUPPLY 


MR. G. F. DEACON, M. INST. C.E., ENGINEER 





z 
















-—T i ee él G Pe 2. 
ae | Deel) “ TATA HAT Tim agama 
I CAAA TOP WATER 355.0" _ 
| ieetts ante 
bt 2 MOO — 








ji, 
LiF 


a 


| 


z ——==—F-= =| 





= =| 





Al 














a 

Sip 

A 
' 
| 





: 


Nii | 


-'5 
7.2 


nami 









‘Mc 225.0 
2 
Ss S 
: < TIN 
NS et 
- & CAR ~~ 
| : -———— 8910 DIAM ————————-——-— 23 3S SNE ALAR SPEARS ae SES S é 
= — ~~~ -- 821 0 IAM ~~ -- - ~~ = - 5 - - — -- > 
| 
we 
4.) ‘oa THE ENCINEER 
PULA NE elle IE RY ea LOR? PROT REIT DATUM 200.0 ABOVE ORONANCE DATUM 





THE NORTON TOWER OF THE VYRNWY- | the most interesting point in connection with this treatment ; indicated in the sections on the left of page 234. Between 
LIVERPOOL WATER SUPPLY. is the mode in which expansion and contraction of the tank | the planed surfaces of these bed plates and the underside of 
T hen te ‘ kabl — t of it j | the steel compression member are placed, end to end and 
RRs alle ter tl age 3° epigenetic ore cal salhe aal i | almost touching each other, a complete ring of turned steel 
size, but on account also of its excellent architectural pro- | rollers, 12in. in diameter, which for the sake of lightness ~ 
portions, and the original and simple manner in which the are cheese-shaped in section instead of circular. The rollers 
rey yy ee are worked out. For perspective has tt te are lightly fished together at their ends. It is thus impos- 
page 96. Of the masonry, it is only necessary to say that it is sible, from mere expansion or contraction of the basin, for 
ashlar set in Portland cement mortar. The blocks are of great 


size, and are cut from the soundest beds of certain Cheshire | “ae Son ply hacen iron sides, it will be seen that 
quarries in the new red sandstone formation. a. 


: these are ornamentally treated in excellent taste, and quite 
We have now to describe the great tank and the manner in accord with the general character of the masonry. With 
in which it is supported by the masonry, without the 


whic ; e mas the exception of the great strength required in so large a 
possibility of horizontal thrust arising in such a manner as structure, there is nothing remarkable in the mode of jointing 
to tend to produce radial pressure outwards. The diameter the cast iron. The plates are flanged inside, and the spaces 
of the tank is 82ft. The inverted dome is of mild steel between the flanges are packed with rust cement. The base 
plated and double rivetted, as shown on page 234. Except 


” ‘ of the cast iron sides—so far as they receive water pressure— 
at the circumference it has no support whatever, the stand- | is 4ft. 6in. above the masonry cornice, and any radial thrust 


pipes—four in number—shown in the drawings passing | 24. upon the masonry is prevented by supporting the base upon 
through packing glands. The basin is therefore always in | BRACKET FOR RAIL — | vertical cast iron plates resting upon a stone plinth 2ft. 3in. 
tension, and the tendency to buckle at the circumference is | high. 
counteracted by the compression member shown in the left- | As an additional precaution, the resistance of the masonry 
hand lower corner of page 234. This compression member is j are allowed for. Upon the masonry cornice, shown in | cornice, and the cast iron bed-plates with which it is rigidly 
simply a great hoop of rivetted steel plates built up in | several of the drawings, is bedded in Portland cement a ring | connected, to outward radial thrust, is increased by the use of 
situ, to which the whole basin is suspended. Perhaps | of heavy cast iron plates planed on the upper surface, as | plough steel wire. A groove Gshown in the left-hand lower 
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engraving on p. 234 was left along the outer circumference, of 
the bed-plate castings, and in this groove plough steel wire 
was wound from a machine with a determinate amount of 
initial tension. The wire and the bed-plate are protected by 
means of asphalte run between the groove and the masonry 
linth. 

. The connection between the cast iron sidesand the steel com- 
pression member and basin is effected by the use of a compara- 
tively light bent steel plate, which would yield sufficiently to 
allow for the difference of strain on the two materials produced 
by the necessarily different modes of loading them. Access to 
the outside of the tank is obtained by a staircase between the 
stand pipes—shown in the general section—from the head of 
which a gangway shown on the section at the top of 
page 230 leads to the foot of a winding stair passing through 
a vertical funnel in the tank shown upon the same section. 
This gangway connecting the two staircases serves a double 
purpose, it is also a travelling platform from which the 
whole of the underside of the steel work is easily accessible. 
On account of the stand pipes the gangway cannot be 
pivotted in the centre of the tower. A light steel girder is 
therefore provided to encircle the stand pipes, as shown in 
the two plans at the top of page 230; this girder carries rollers 
resting on a circular rail, and upon the movable ring girder 
one end of the gangway is carried. The other end rests like 
a traveller upon wheels worked by bevel gearing from a handle 
on the gangway. These wheels run upon a circular rail 
fixed inside the masonry, as shown at page 230. 

The following are the qualities required of some of the 
materials used in this structure. The stone was required to 
be of such strength that when subjected to a steadily applied 
load of 350 tons per square inch of a cube measuring 4in. 
along each edge it would not crush. Exceptional trouble 
seems to have been taken to secure a satisfactory Portland 
cement. It was required to be of such fineness that at least 
85 per cent. would pass through a sieve of sixty brass wires 
per lineal inch, weighing 3} oz. per square foot. The tensile 
strength of briquettes having a section of lin. square, seven 
days after being moulded, was required to be such that of 
four briquettes from the same moulding one at least should 
sustain without fracture a weight of 4 cwt. for not less than 
five minutes. Other provisions were made to secure the 
proper condition of the cement. 

The cast iron was required to be of such transverse strength 
that a bar lin. wide by 2in. deep and 40in. long would, when 
supported on edges 30in. apart, and loaded in the middle, 
sustain a suspended deadweight of not less than 28 cwt. 
for not less than twenty-four consecutive hours, with a 
deflection at the centre of such length of not less than 
*28in., and also of such tensile strength that a round rod 
lin. diameter and a foot long would sustain a suspended 
deadweight of eight tons for not less than twenty-four hours. 
The steel for the compression member was required to have 
a minimum breaking strength of 32 tons and a maximum 
breaking strength of 36 tons per square inch upon a length 
of Sin., which length was required to increase 17 per cent. 
before fracture. The rest of the steel was required to have 
a minimum breaking strength of 27 tons and a maximum 
breaking strength of 31 tons per square inch upon a length 
of 8in., which length was required to increase 25 per cent. 
before fracture. 

The gun-metal was required to be capable of sustaining for 
twenty-four consecutive hoursa load of 1 ton suspended from 
the centre of a bar of lin. square section supported upon 
edges 12in. apart. 








ORIENT LINE TWIN-SCREW STEAMSHIP OPHIR. 


THE managers of the Orient Line have made another new depar- 
ture in the service between Great Britain and Australia. They 
have added to their fleet a twin-screw steamer of 6500 tons register, 
and 9500-horse power, named the Ophir. She has been built and 
engined by Messrs. R. Napier and Sons, Glasgow, and is of the 
following dimensions :— 








Lengthoverall .. .. .. .. 482ft. 

Length between perpendiculars 465ft 

Breac os: =e ee 53ft. 6in. 

Depth moulded to upper deck .. 87ft. 

Displacement at load-line .. .. 10,550 tons at 24ft. 6in. 
Gross register tonnage 6500 tons 

Effective horse-power.. .. .. 9500 

Class in Lloyd’s Register .. .. 100 Al 


Engines—two independent sets of ‘inverted direct-acting triple com- 
pound surface condensing; cylinders, 34in., 51jin., and 85in.; 


stroke, 54in. 5 
Boilers—of steel, cylindrical, seven in number; working pressure, 
160 Ib. 
- 18 knots 


The Ophir is built of steel, has a straight stem, an elliptical stern, 
a poop and forecastle, two funnels placed 100ft. apart, and two pole 
masts. The sub-division of the Ophir throughout by water-tight 
bulkheads has received careful attention, the aim having been to 
make these capable of resisting any pressure that can come on them 
from either side, and to place them in such positions that if any 
two adjacent water-tight compartments were by collision or other 
cause thrown open to the sea, the ship would have sufficient surplus 
buoyancy to enable her to float with safety. A cellular double 
bottom extends almost the whole length of the ship, with a mini- 
mum space of 3ft. 9in. between the inner and outer plating. The 
double bottom is divided by a continuous water-tight centre line 
division, and is further divided in a fore-and-aft direction into 
many water-tight compartments, Water ballast can be carried in 
these to the extent of about 900 tons, so that as the coals and pro- 
visions are consumed the ship can be kept in the degree of immersion 
and stability found most desirable. There is a fore-and-aft central 
water-tight bulkhead dividing the engine-rooms, so that each engine- 
room is watertight in itself. The boiler-rooms are placed well apart, 
each water-tight in itself, and with other water-tight compartments 
intervening between them, so that they need not be both involved 
in the consequences of any one collision or cther accident. The 
steam pipes are enclosed throughout their length in water-tight 
casings so as to prevent steam being condensed, and thus lost, in 
the event of any compartment through which it must pass on its 
way to the engines being flooded. Thus even if one of the engine- 
rooms or if the boiler-rooms were invaded by the sea from collision 
or other accident, the ship would still be able to continue her 
voyage. While the Ophir is sub-divided so as to make as it werea 
huge lifeboat of the ship herself, she carries at the same time an 
unusually full number of boats. These are on the gunwale of the 
boat deck, and are so fitted that when released they swing out by 
gravitation into a position of readiness for lowering. Deep bilge 
keels have been fitted to check ee 

The Ophir has six decks. The shade or boat deck is at a height 
of about 30ft. above the water-line. It acts as an awning over the 
greater part of the promenade deck, giving protection against sun 
and rain. At the forward end of this deck is the navigating 
bridge. The promenade deck is next below the boat deck. The 
central portion of this deck is reserved for first saloon passengers, 
while the after portion—or poop—is for second saloon passengers. 
The remaining four decks are known as the upper, main, lower, 
and orlop. The first-class cabins are mostly on the main deck, 
some forward of the stairway to the saloon, and some abaft it, in 





the middle of the ship’s length where there is the least motion, 
There are also eighteen excellent cabins on the upper deck ; 
they are of various sizes, most of them fitted for two passengers. 
but some for one only. There are also a number of large-si 
family cabins. The second-class cabins are all on the main and 
upper deck, while the lower deck is reserved for third-class 
passengers. The {pene apartments are fitted with steam pipes, 
for heating in cold weather. The cabins are fitted with electric 
bells, and have each an independent electric light under the con- 
trol of the p ger. Arrang ts have been made in the for- 
ward part of the ship to receive the passengers’ baggage, and as 
the fore hatch is under the forecustle deck, baggage can be got at 
in almost any weather. The lavatory and bath arrangements are 
abundant throughout, and are of the most commodious and modern 
description. The baths are of enamelled fire-clay, and are sup- 
plied with hot and cold water. The ladies’ bath-rooms are situ- 
ated on the starboard side of the ship, the gentlemen’s on the port 
side. The lavatory accommodation for the first-class is round the 
forward funnel ; that for the second-class round the after funnel, 
all being well lighted and ventilated by light and air trunks. There 
are also special bath-rooms and other conveniences for use in case 
of sickness. Large ova] tipping wash-basins are fitted with dress- 
ing tables in lavatory. A hair-dressing saloon is provided for first- 
class passengers, and also for the second. 

The promenade deck reserved for first saloon | aera ey is 252ft. 
long by 51ft. wide. At the forward end of this deck is the drawing- 
room, a large richly-decorated apartment covering an area of 1200 
square feet, the wall lined with inlaid marqueterie panels, and 

orned with landscapes by Mr. Napier Hemy, and figure subjects 
by Mr. Walter Crane. The furrishing is in blue velvet. The 
room is entered from the promenade deck, also from the grand 
stairway which leads down to the saloon entrance on the upper 
deck, and thence to main deck. Writing rooms, appropriately fur- 
nished, are attached to it. About the middle of the promenade 
deck rises the dome which gives light to the saloon, leaving at the 
sides ample space for dancing. At the fore end of the dome, doors 
open into a balcony overlooking the dining saloon, and containing 
anorgan, and seats for a choir or band. Furtner aft is the first- 
class smoking-room, a spacious apartment, with an area of about 
800 square feet, lighted by large square windows and octagonal 
skylights. The sides are panelled in oak, and the furniture in- 
cludes comfortable lounging chairs and settees, covered with 
leather. It is entered from the promenade deck by a porch, witha 
stair on each side, connecting with the saloon and the cabins on the 
main deck, so that it can be reached without going outside in bad 
weather. At the forward end of the smoking-room a bar and 
lavatory are to be found. Abreast of the smoking-room on the 
promenade deck, good deck space is available for cricket and other 
games. The first-class dining saloon is on the upper deck, right in 
the middle of the ship. It is richly panelled in satin-wood and 
rosewood, is well lighted from the sides by large square windows, 
and from above by an arch-shaped dome 20ft. in height, 27ft. long 
vy 20ft. 6in. wide, filled with painted glass. Outside is a steel roof 
pierced for light. Between the outer and inner roofs electric 
lamps are placed, which shed a soft light on the saloon below. 
Round the sides and end of the dome, high up, are eleven large 
round ports filled with stained glass of beautiful design with hand- 
some carved gilt frames, representing flowers, fruit, &c., while, in 
niches between, stand female figures sculptured in wood, holding 
suspended from their hands electric light lamps which hang over 
the middle line of the dining tables below. Under the arched 
spaces at each end are the Shields of Great Britain and of the four 
leading Australian Colonies with figures representinng the indus- 
tries of the countries. The chairs revolve excentrically so as to 
bring the sitter close to the table, and have stuffed and cane-work 
seats interchangeable according to the climate. Forward of the 
saloon is the grand stairway, panelled in polished mahogany, giving 
access to the promenade and main decks, lighted overhead by a 
large skylight. Separated from the saloon by a well-ventilated 
athwartship passage are the pantries, with every convenience for 
service, and still further aft are the galleys or kitchens, three in 
number, the sculleries, and butcher’s and aes sho 

Towards the after end of the ship are the second-class saloons 
and state rooms. The poop, 107ft. long, forms the promenade ; 
entering from it is the social hall, fitted with sofa seats and tables, 
with stairs leading down to the dining saloon. Abaft the social 
hall is the smoking-room, covering an area of over 500 square feet, 
lighted by large square windows in the sides and ends, and fitted 
with sofa seats all round, divided by arms, and small oak tables. 
This room, like the first-class smoking room, can be entered from 
below, without going outside. The second dining saloon on the 
main deck, 42ft. long, and the full width of the ship is highly 
finished in pitch pine, handsomely furnished, and well lighted by 
ports and by a large skylight over-head. 

The lower deck is given up to third-class passengers for whom 
the accommodation is of a superior character, special features being 
the sub-division of the space into compartments, thus securing 
greater privacy, the convenient arrangement of cabins of different 
sizes for married couples and families, completely furnished, the 
separate apartment for women travelling alone, and the unusuall 
ample bath room and lavatory accommodation. Bedding and ail 
requisites for the voyage are provided for third-class as for other 
ee ao A large space on the upper deck is at the disposal of 
third-class passengers for fresh air and exercise, in part protected 
from sun and rain by the poop and promenade decks. the Ophir 
is lighted throughout by electricity, both on deck and below, on 
the latest and best system hitherto applied to marine installations. 
The installation consists of four slow-speed dynamos, coupled 
direct to two crank compound engines, capable of supplying cur- 
rent for all the lights in the ship, of which there are over 800, 
— side and mast-head lights, and projector for use in Suez 

anal, 

Hydraulic machines are provided for steering the ship and 
working cargo, experience having proved that the noiselessness of 
these machines, as compared with steam appliances, adds greatly 
to the comfort of passengers. Powerful hand steering gear is also 
= as an re 

e Ophir is admirably ventilated. Every possible arrangement 
has been made for natural ventilation. There is, in ‘addition 
werful mechanical ventilation. The induced draught system 
been adopted, by which a small quantity of air under pressure, 
issuing from a nozz'e placed in a large tube or ventilator, induces 
a large volume of air to pass through the ventilator. The induced 
current is sufficient to renew all the air in the passenger accommo- 
dation every few minutes, so that in hot weather, and when there 
is little or no wind, or in stormy weatber, when the scuttles and 
skylights have to be closed, the air in the interior of the vessel 
can always be kept fresh. The engine room skylights, as well as 
the boiler casings, and light and air trunks, &c., have been carried 
above the boat deck, and the store rooms placed at the forward 
end of the ship and independently ventilated, so that all smells, 
dust, steam, and smoke are carried well clear of the passengers. 

The Ophir’s refrigerated chamber is probably the most elaborate 
that has ever been fitted, so that fresh meat, fish, vegetables, fruit, 
butter, &c., and an ample supply of ize will be always available. 
The main and lower decks are ftted with pipes for discharging 
steam into any compartment for extinguishing fire. Above the 
main deck every compartment has nozzles for attaching fire-hose, 
giving a plentiful supply of water from two fire engines, or in case 
of need the fire mains can be attached to other pumps. The total 
steam power available for pumping is capable of discharging 7500 
tons per hour. The propelling machinery consists of two indepen- 
dent sets of engines, as already described, driving twin screws. In 
the event of one engine being disabled, the other would propel the 
vessel at about three quarters of full speed. The boilers, seven in 
number—besides a small boiler for general purposes—are con- 
strueted entirely of steel, and adapted for a working pressure of 
160 1b. per square inch. The Ophir has been built to fulfil the re- 
quirements of the Admiralty as to sub-division into water-tight 
compartments, so as to be eligible for employment as an armed 








cruiser. Her permanent coal bunkers are of a capacity to suit the 
Australian service, but if the holds in addition were filled with coal 
the Ophir’s coal endurance would be such that she could be driven 
at full speed continuously for a distance of 14,000 miles, or at a 
cruising speed of 10 knots per hour for 130 consecutive days, 








AMERICAN ASSOCIATION FOR THE ADVANCE. 
MENT OF SCIENCE. 


THE fortieth annual meeting of the American Association for the 

d t of Sci was held at the Columbian University in 
a August 19th to 25th, Professor A. B. Prescott, of 
Ann Arbor, president, in the chair; after an interval of thirty- 
seven years since the last previous Washington meeting. Notwith- 
standing the intense heat, the meeting was more largely attended 
than any for several years, between 600 and 700 members and 
associates having registered, including many members of the Inter- 
national Geological Congress, which immediately followed the 
adjournment of the A.A.A.S. About 250 papers were read in the 
eight sections, but only fifteen of the number were in the 
mechanical section, which consumed but a single working day. 
Professor Thomas Gray, of Terre Haute, presided, and Professor 
William Kent, of New York, was secretary of the section. The 
paper of most value to railroad men was that by Professor John- 
son on 





THE UNITED States Tests OF STRENGTH OF AMERICAN Woops 
MADE AT THE WASHINGTON UNIVERSITY TESTING LABORATORY, 
Sr. Louis. 


He is director of the testing laboratory. 
stance as follows :— 

The trees to be examined and tested are first selected from five 
or more localities, four large trees of a given species from each 
place, these sites differing from each other as much as possible in 
climate and soil conditions. These trees are cut up into logs from 
6ft. to 18ft. in length, with intervening discs 8in. long. A 
complete record is kept of the botanical name, conditions of growth, 
time of cutting, age of tree, size, height, &c., and the north and 
south sides of each log and disc are marked on them, together 
with the number of the tree and of the log. The logs are shi yped 
to St. Louis, and the discs are sent to Ann Arbor, Mich. Discs 
are also cut from younger trees and sent to Ann Arbor. For the 
me “eso tests the logs are first sawed into appropriate sizes at an 
ordinary sawmill. Each log is marked off on its end by a stencil 
plate, in such a way as to obtain a series of din. by 4in. sticks in a 
north and south zone, and as large a stick alongside as the log 
will allow, up to Sin. by 16in. Each stick is marked with a die, 
and carries a legend which cannot be effaced, which fully identifies 
it. After sawing the sticks are carefully stacked under shelter to 
await the tests. In the course of from one to three months after 
sawing one end—half—of each 4in. by 4in. stick is tested, and also 
some of the large sticks. The regular tests are as follows:— 

The cross-bending or beam test.—In this the load is always put on 
at the same rate, so as to produce an increase in the deflection of 
in. per minute, and continued uniformly up to rupture. The 
simultaneous loads and deflections are read off about eight or ten 
times during the test, the scale beam always being kept balanced 
and the deflections are read off by means of a micrometer screw on 
the small beams, and from a thread over a paper scale on the large 
beams. The 4in. by 4in. sticks are tested in lengths of 60in. 
between knife edges, all bearing surfaces being protected by iron 
ee. The large beams are broken on a machine of an original 

ign, consisting of a hydraulic cylinder, plunger, screws and cross- 
head, made by Riehlé Bros., and similar to these parts used in 
their 100,000 lb. testing machines. The base or beam part of the 
machine consists of two long leaf yellow pine sticks, 6in. by 20in. 
by 24ft. long, both being clear straight-grained wood. Between 
these there isa steel flitch plate fin. x 18in. x 20ft. long, all 
bolted ther thro their neutral axes. The weighing is done 
ina ard 100,000 lb. Riehlé machine, both being connected up 
with the same pump, and the weighing machine being blocked. 
The plungers of the two machines are of the same size, and there- 
fore, except for the difference in the frictional resistances of their 
plunger packings, they should show the same loads for the same 
unit pressure inthe pump. Since this large beam machine will 
place a load of 100,000 1b. ona beam 24ft. long, there has probabl 
never been a woolen beam ora rolled iron or steel beam whic 
could not be broken on this machine if taken in a length from 20ft. 
to 24ft. From the plotted results, loads and deflections, the 
modulus of elasticity and the total resilience of the timber up to 
the point of maximum loading in inch pounds per cubic inch of 
timber are computed in addition to strength. 

The percentage of moisture.—After breaking the beam it is next 
bored through 18in. from each end, one-third the width of the 
stick from one side, and the borings used for determining the per- 
centages of moisture. Prof. Bauschinger has shown that when 
the moisture in a stick falls below 20 per cent., and especially when 
below 15 per cent., the strength increases very rapidly as the 
moisture diminishes. 

Specific gravity and width of annual rings.—The ends of the broken 
beam are now cut off, and used for making the other tests named 
below. One of these is weighed and measured, and the specific 
gravity determined. The number of annual rings is also counted 
in a radial direction across the stick and the average number per 
inch is recorded. 

Crushing endwise.—From each 4in. x 4in. siick there is cut a 
section 8in. long, and from each large beam there is cut a column 
40in. long and 4in x 4in. in cross-section, and these are tested in 
compression endwise until the fibres are crushed down and the 
maximum load passed. 

Crushing. across the grain.—From each beam there is taken a 
section and crushed across the grain on an area 4in. x 4in. The 
maximum load is found to occur when the compression is about 
3 per cent. of the height, and hence this amount of distortion is 
taken as the standard and the compression load found at this limit, 
which is also idered a ble limit in practice. 

Tensile tests.—The tensile strength is found by taking a piece 
lhin. x 2hin, x 15in. long, and cutting it down on circular curves to 
— x 2hin. at the centre and then pulling it on the 100,000 lb. 

iblé machine. Itis held between the ordinary flat wedge-shaped 


gn 


The paper was in sub- 





hearing tests.—The shearing strength is found by pulling out 
the ends of slotted holes. A piece 2hin. square is slotted lin. from 
each end. Steel pins are inserted in these and pulled by 
means of suitable stirrups. The two holes are cut at right 
angles to each other and both are pulled out, thus getting 
the shearing strength both ways with reference to the direction of 
the annual rings. In all the above tests the direction of the rings 
is sketched in, and the records show also its exact position in the 
log and in the tree, so that all known pertinent facts are recorded. 
The reserved sticks will be tested some two or more years later 
after seasoning, which will be under shelter. There will probably 
be as many as 2000 tests made on each of the more important 
species of timber, and when these are properly collected and dis- 
cussed it is thought that little will remain undiscovered 
in regard to the conditions governing the strength of sound 
timber of all the common varieties, The work has begun with the 
Southern yellow pines and oaks, six carloads of logs having been 
received and sawed to date. The specimen discs sent to Ann Arbor, 
Mich., are examined and studied by petent botanists of the 
University of Michigan, and photographs taken of the structural 
formation. 

Mr. B. W. Snow read before the economic section a paper on 
“The necessity for State Supervision of Railway Extension.” 

Prof. Joseph Le Conte, of California, was elected president of 
the Association, and Rochester, N.Y., was named as the place for 
meeting next year.—Railroad Gazette, 
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RAILWAY MATTERS. 


Messrs. Crapock and Co, Wakefield, have been 
awarded the contract for the supply of wire ropes to the Tramway 
Funiculaire de Belleville, Paris. 


‘Tar Athens correspondent of the Times writing under 
date September 14th, says:—The new railway from Missolonghi 
to Agrinion was opened for traffic on September 13th. 


Tux Pennsylvania Railway Company is making an ex- 
periment with several miles of road laid in the English manner, 
with steel rails mounted in chairs and fastened in with wooden 
keys. 

In our last issue we announced that the London, 
Brighton and South Coast pony ye had adopted Pintsch’s 
system of oil gas lighting, and that the Pintsch’s Patent Lighting 
Company, London, had received instructions to erect a large oil gas 
works for the purpose, and to supply fittings for 200 carriages at 
once. We are now asked to state that the —— ton Company 
have also favoured Messrs, Pope and Son, of Slough, with an order 
for fittings for 200 carriages, 


Tue Manchester, Sheffield, and Lincolnshire Railway 
Company’s new extension from Beighton to Chesterfield will be 
completed within about the specified time. The whole of the 
permanent way is now finished, and as there are only the telegraphs, 
signalling apparatus, and bridges and stations to complete, the 
contractors—Messrs. Logan and Hemmingway—expect that the 
new line will be opened for goods traffic well before the winter and 
for passenger traffic before 1892. 


Tue number of passengers carried on the United States 
railways during the year was 520,439,082, the receipts from 
whom amounted to 273,664,439 dols., or 62°58 cents per passenger. 
As compared with the previous year there was an increase of 
25,630,661 in the number of passengers carried, and 14 cents in 
the average receipts per passenger ; 701,344,437 tons of freight 
were handled, as compared with 619,165,000 tons in 1889. The 
receipts from this source aggregated 740,374,844 dols., an increase 
of 74,412,513 dols. The average yield per ton of freight to the 
companies was 1°0557 dols., against 10755 in the year previous. 


Geore1 has a unique railroad train, says the Atlantic 
Constitution. It runs from Chamblee up on the Air-line road 
out to Boswell, a distance of only about fifteen miles, but the 
little train is fi It ists of one car, which is divided 
into three compartments, an engine without any of the modern 
improvements, without even a tender, the wood being piled up in 
the cab, As soon as everybody gets on the train starts. There 
is no preliminary bell ringing or warning from the engine, but 
you are off, bumping and rolling around at the rate of about 
nine miles an hour before you know it, At different places 
along the line, at a road crossing, in the middle of a cotton 
patch, or cornfield, or anywhere a passenger presents himself, the 
little train will stop. 


Fourteen trucks were derailed on the Manchester, 
Sheffield, and Lincolnshire Railway on Friday by a bale of paper. 
The accident occurred in Thurgoland tunnel, about ten miles from 
Sheffield. The tunnel is about a mile and a-half long. At 5.30 
a.m. a goods train, comprising twenty-six wagons, was coming 
through the tunnel on its way to Sheffield, when one of the trucks 
left the rails. It dragged along for over a hundred yards, and 
pulled thirteen other wagons off the metals. The rails were torn 
up and twisted for a considerable distance, and this, with the 
wrecked wagons and the dislodged goods, blocked up the tunnel. 
Means were at once taken to stop trains coming in each direction, 
and no injury to life resulted. Investigation showed that the 
accident had n caused by a bale of thick white grocers’ paper 
getting on the line. 


A RECORD of train accidents on the American railways 
in July includes 73 collisions, 91 derailments, and 5 other accidents, 
a pee. 169 accidents, in which 92 persons were killed and 212 
injured, These accidents are classified by the Railroad Gazette as 
follows :—‘‘ Collisions: Trains breaking in two, 3; misplaced switch, 
7; failure to give or observe signal, 14; mistake in giving or under- 
standing orders, 8; miscellaneous, 17 ; unexplained, 24; total, 73. 
Derailments; Broken rail, 3; loose or spread rail, 6; defective 
bridge, 4; defective switch, 2; defective frog, 1; broken wheel, 3; 
broken axle, 4; fallen brakebeam, 4; broken drawbar, 2; 
boiler explosion, 1; misplaced switch, 4; runaway train, 2; 
careless running, 3; hand car, 1; track repairers, 2; 
loading, 1; animals; on track, 10; landslide, 3; washout, 5; 
malicious obstruction, 1; purposely misplaced switch, 1; unex- 
plained, 28; total derailments, 91. Other accidents; Cylinder 
explosion, 2; other causes, 3; total, 5.—Total number of accidents, 
169.” Thus, derailments constituted nearly 54 per cent. of the 
whole, and of the derailments 34 per cent. were unexplained. 


A CORRESPONDENT writing to the editor of the Railroad 
Gazette says:—‘‘ You may be interested to know that recently an 
order was sent to England from Australia for two compound loco- 
motives, but the return mail brought back the information that 
they were still in an experimental stage in England, so the order 
was changed to ordinary engines, and two of the old engines are 
to be changed to the Worsdell compound system. The cylinders 
and details will be shipped from England and fit on in 
Australia, The Baldwin compounds will be the first to be used in 
Australia, They will be put into heavy mountain work, and will 
have a good chance of showing what they can do. The ten- 
wheelers lately sent from Baldwin's will be thoroughly tried in 
competition with some English ten-wheelers having 20in. by 26in. 
= They will be put on the Melbourne express, which is 
about as fast as the Pennsylvania limited between Philadelphia 
and Pittsburg. It is now run by two engines, and it is expected 
that either of these types of ten-wheelers will be able to make the 
time without assistance. No doubt they will be all right on the 
hills, but over the easy grades and levels it will be fast work for a 
5ft. wheel, and will thoroughly test the wrought iron wheels under 
the Baldwin engines. Our American friends may look for some 
interesting information from Australia regarding compound loco- 
motives, the ten-wheel t; of engine, and wrought iron wheels 
during the next six months.” 





TuE Cairo Geographical Society has issued a pamphlet 
a by Loutfy Bey, of Cairo, with a map in French and 
Arabic, to advocate a railway between Ismailieh and Gaza, sub- 
stantially the same as that for which Laurence Oliphant sought in 
1883 to secure the support of the Egyptian Government. The 
pamphlet contains an interesting sum of various concessions 
in Syria. It is worthy of note, says the Times, that these enter- 
prises are entirely in the hands of Orientals. Youssef Effendi 

avon, of Jerusalem, undertakes three lines radiating from that 
city to Jaffa, Gaza, and Nablous (Samaria); total, 150 miles. 
Youssef Effendi Elias, late chief engineer to the Government of the 
Lebanon, i not only to unite Damascus with Acre and 
Haifa, and improve the harbours of the Mediterranean termini, 
but to put steamers on the Sea of Tiberias; total, 200 miles. 
Youssef Effendi Moutran, charged with the harbour works at 
Beyrout, has obtained the right to construct a steam tramway into 
the Hauran—fifty miles, assan Effendi Baiohom, also of Bey- 
rout, contracts for the section between Damascus and its port— 
sixty miles. Thus it is evident that there is a spirit of energy and 
initiative which, if due to Western impulse, has , to borrow 





a phrase from the electricians, a powerful induced current. The 
ae for the Damascus-Aleppo system of over 400 miles is in 
the hands of Sola, Ralli, and Co., well-known Levantine names. 
Loutfy Bey proposes to devote himself to completing the Syro- 
Egyptian link of 150 miles. This would bring Jerusalem within 
seven hours of the Suez Canal, 








NOTES AND MEMORANDA. 


In Greater London 3399 births and 1668 deaths were 
registered last week, corresponding to annual rates of 31°3 and 15°4 
per 1000 of the estimated population. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales ee toan annual rate of 16°8 
r 1000 of their aggregate population, which is estimated at 
405,108 persons in the middle of this year. The rates averaged 
from 11:3 per 1000 at Nottingham to 27°5 at Preston. 


In London last week 2557 births and 1299 deaths were 
registered. Allowing for increase of population, the births were 
26, and the deaths 143, below the average numbers in the corre- 
sponding weeks of the last ten years. e annual death-rate per 
1000 from all causes, which been 20°1, 17°8, and 17°3 in the 
preceding three weeks, further fell last week to 16-0. 


THE total kerosene ipod into Bombay in 1889-90, 
according to the Board of Trade Journal, was 13,704,072 gallons, 
against 11,930,739 gallons in 1888-89. Of this amount 10,742,344 
gallons came from Batoum, and only 2,961,728 gallons from the 
United States, or, respectively, 77 and 23 per cent. Four years 
ago, only 1,481,232 gallons came from Russia, and 5,871,588 gallons 
from the United States, or, respectively, 20 and 80 per cent.; so 
that in four years the positions of the United States and Russia in 
the Indian oil trade have been practically reversed. 


Some i have recently been made at Bergen 
Point, New Jersey, by W. A. Eddy, to determine the vertical 
extension of warm air currents by means of self-recording ther- 
mometers carried by a kite string. Experiments showed that an 
altitude of 1800ft. could be obtained by using one kite, and that 
many hundred feet could be added to the altitude by lifting the 
weight of slack string by fastening on larger kites. It is estimated 
that by this means an altitude of 4000ft. was obtained. Nature 
says :—The minimum temperature at an altitude of about 1500ft., 
on February 14th last, was only 2 deg. lower than at the surface. 


As interesting in the history of electric power trans- 
mission and traction, the Moniteur Industriel mentions that in 
January, 1855, Henry Gilbee was granted a patent ‘‘for the 
employment of two magneto-electric machines united by wires, 
one of the machines being put in motion by any convenient power, 
and generating a current which causes rotation of the second 
machine.” The inventor, M. Bessolo, appears to have foreseen the 
establishment of a ber of motors along the line of a conduct- 
ing wire taking power from it, and busi arrang its were 
entered into by him with Mr, Gilbee, for the purpose of commer- 
cially developing the patent. Possible applications of the latter 
were, at the time, pointed out to be the operation of bi 
tools, and electric traction with underground or overhead conductors, 
or with the rails serving as conductors, 


Tue San Francisco Industry says:— At the Chicago 
fire of 1871, 34 square miles were burned over, and the loss was 
190,000,000 dols. The great fire in Boston thirteen months later 
covered sixty-five acres and caused a loss of 75,000,000 dols. The 
library at Alexandria, Egypt, burned by Caliph Omar, contained 
500,000 volumes, equal in value and bulk to millions of books of 
this day. Julius ‘Caan, 1939 years ago, burned up a library at 
the same gre containing 700,000 volumes ; still the conceit of our 
age is such that we conceive of books being a recent invention, and 
one a few hundred years old isa curiosity. The Romans, 1900 years 
ago, bad a “‘ paid fire department,” organised in battalions, quar- 
tered in alternate wards of the city, and the system was so efficient 
that gs period of seventy years no fires of importance 
occurred, e suspect that ient Rome in this and some other 
respects would, even at this advanced time, compare favourably 
with cities of to-day.” 

AT a recent meeting of the Paris Academy of Sciences, 
a paper was read ‘‘On the Tension of Water Vapour up to 200 
Atmospheres,” by M. Ch. Antoine. From the expression ¢t = 
de 0 le. . — 225, deduced from the experimental results of 
MM. Cailletet and Colladon, the author deduces formule for the 


calculation of P to a first approximation, by the aid of the general 
formula P = G Cy 4 given by J. Bertrand to express the 


tension of vapours. The formule given are :— 
P= [osmsis (t+ ie applicable from Odeg. — 100 deg.; 














P! = [00064516 (¢ + 55) applicable from 50 deg. — 200 deg.; 
P! = [0-0071069 (¢ + 41)}} applicable from 220 deg. — 365 deg. 
The value P! is then used in Cailletet’s formula to calculate P, of 

which tabulated values are given. 


At the time when Gmelin and Guimet were disputing 
as to the priority of discovery of artificial ultramarine, the chemist 
to the Royal F lain Manufactory of Meissen, Kittig, inde- 
ty discovered a method of manufacture of that substance. 

e Journal of the Society of Chemical Industry says that in the 
spring of 1828, this chemist, whose claims have not been fully 

ised, was engaged in an attempt to make a lead-free fusible 
glass, using for this purpose a mixture of sodium silicate and pure 
clay, and, after strongly heating the same, observed that a blue- 
coloured substance was produced in small t. He continued 








his experiments now with the object of discovering a suitable 
method of manufacturing the blue substance, and found that he 
could regularly produce it from a mixture of sodium sulphate, 


silica, charcoal, and clay. Subsequently, however, he modified 
the composition of this mixture, and selected soda crystals, kaolin, 
powdered brimstone, and charcoal as the best materials. 


A paPER is mentioned in the Journal of the Society of 
Chemical Industry ‘‘ On the Cause and Cure of the Brown Spots 
occurring during the Manufacture of Mirrors,” by A. Jolles and 
E. Wild. These brown spots are found to consist of silver sulphide 
formed by the action of free sulphur on the surface of the glass on 
the silver at the t of deposition. This free sulphur is cue 
to the decomposition, by the action of moist air and carbonic acid, 
of the sodium sulphide, which is reduced from the original sulphate 
by the furnace gases during manufacture. All glass, therefore, 
intended for the preparation of mirrors should be silvered as soon 
as possible after it is made; but if, through storage in a damp 
place or otherwise, free sulphur is feared, it should be boiled for 
one minute in a 10 per cent. solution of sodium carbonate, the glass 
a heated to avoid risk of fracture. The spots may 
also be dissolved, after removal of the varnish and silver, by a 5—10 
per cent. solution of either sodium hydrate or carbonate. 


Tue Handels Musewm of July 2nd states that beer 
made from maize is being manufactured and consumed in increas- 
ing quantities in France. The cost of production is said to be much 
below that of beer made from barley, notwithstanding that the 
beer itself is in no way inferior to the latter. The new beverage is 
not the result of any improved process, but is made by malting 
maize, and not the result of mixing maize meal with the worts of 
barley malt. It is not stated whether the processes of which there 
was so much talk in this country ten years ago are employed. 
Owing to the high price of malt, brewers have for a long time been 
driven to use unmalted cereals for brewing purposes. Experiments 
have been made with wheat, maize, rice, potato meal, and maize 
syrup; in such cases there was an insufficient development of the 
saccharin principle, and, owing to a lack of soluble nitrogenous 
bodies, fermentation did not proceed satisfactorily. Hence the 
beer became spoiled by a second fermentation, and further, there 
was a lack of albuminous matter and phosphates which constitute 
the nutritive properties of beer. These defects are al] said to be 
remedied by using maize malt, 











MISCELLANEA. 


THE following appointments have been made at the 
Admiralty:—Engineers—Frederick P, Smith and Charles J. Hay, 
to the Vernon, additional; and George P. Webster, to the Asia, 
additional. Assistant engineer—Francis W. R. Jose, to the Asia. 


Tue Admiralty have decided to allow temporary service 
engineers in the Royal Navy, of whom there are a large number on 
the list, to have in future the option, under certain conditions, of 

oining the regular service. They will not, however, be eligible to 
me chief engineers. 


A FEw days ago a tank in the rear of the Victoria Baths, 
Southport, burst; and, as it contained 45,000 gallons of water, 
considerable resulted. The burst occurred immediately 
after the tank, which had been in use for eighteen years, was filled 
with sea water, and the volume of water fell into the street, tearing 
up the pavement. 


On Wednesday the Liverpool City Council adopted a 
resolution requiring contractors for Corporation work to sign an 
undertaking to pay the rate of wages and observe the hours of 
Jabour recommended and agreed upon between Trades Unions and 
employers respectively, or such rate of wages and bonus as are 
equivalent or approximate thereto, and that no underletting or 
assignment of work be allowed in Corporation contracts. 


THE Royton Local Board, on the recommendation of 
the Sewage Disposal Sub-Committee, have accepted a tender from 
Messrs, Goddard, Massey and Warner, engineers, of Nottingham, 
for the sludge-pressing machinery required at the new sewage 
disposal works, also for a four-cell refuse destructor, fitted with a 
cremator. The destructor will be similar to one seen working by 
the sub-committee at Hornsey, near London, and which appeared 
to give very satisfactory results. 


Ir is stated by the Jowrnal de la Chambre de Com- 
merce de Constantinople that the Russian Government has decided 
to hold a grand national exhibition at Odessa, with the object of 
developing the Balkan trade, the chief outlet for which is the port 
of Odessa, It is also decided to make the products of Russian 
commerce known and appreciated by the Slav populations of the 
Balkans. The exhibition will be held at the time of the centenary 
fétes of the town of Odessa, which are to take place in 1894, 


“On this coast,” says the San Francisco Industry, 
‘‘where little or no dressed timber is imported, planing has 
become more and more slovenly done until it is little more than 
had ‘thicknessing.’ In the markets of the Eastern States there 
would be no possible sale for such planed material as is furnished 
here, and it has now reached a point where finishing stuff must 
either be planed over by hand or else present a repulsive appear- 
ance when painted. It hasa ‘corduroy’ surface, due to inexcusable 
bad practice; and as there is no imported stuff to compare with, 
no one seems to be aware of how bad the work really is. Old 
houses built here twenty years ago have better machine work in 
them than can be obtained now.” They had better buy some 
English machines in San Francisco. 


THe growth of the practice of Chinese travelling, 
where possible, by st s in place of by native junks is well 
shown, says the Standard, in the last report of the Commissioner 
of Chinese Customs at Chinkiang. During the past year 70,670 
Chinese arrived in that town by steamer along the river. The 
fare from Chinkiang to Nankin, a distance of forty-five miles, for 
a Chinese steerage passenger is only 1s., which is less than is 
charged by the native boats for landing the passengers when the 
steamer stops opposite Nankin. Twenty years ago the charge 
was 16s., and in 1869 the total number of Chinese arriving at 
Chinkiang was 5938, Passengers have been carried during the 
year from Shanghai to Hankow, a distance of over 600 miles, for 
10s. It appears also that during the year, 1,103,197 Chinese 
passengers left Canton by steamer for Hongkong and Macao, 


TENDERS will be received at the office mentioned below 
at 9 a.m. on 4th of December for the supply of some 3600 tons of 
iron screw piles and shoes, with other materials and accessories, 
for an iron pier for the Yokohama Harbour Works. Persons 
desiring to tender may obtain copies of the specification and forms 
of tender and agreement on application at the Kanagawa Kencho. 
The specification also gives the particulars to be observed in tender- 
ing. The security money which has to be deposited with each 
tender, at the time of tendering, is 11,310 yen. The tenders will 
be opened at the Kencho at 11.30a.m. on 4th December. The 
contract on the part of the Kanagawa Kencho will be entered into 
by Mr. Nobukata Mitsuhashi, counsellor of the Ken, and chief 
commissioner of the Yokohama Harbour Works.—Kanagawa Kencho, 
Yokohama, August 4th 1891. The specifications, &c., tioned 
may be seen in the commercial department of the Foreign-office. 


On the 14th instant the filling of the second section 
of the Ship Canal was commenced. This extends from Ellesmere 
Port past Ince to Holpool Gutter, through the rock cutting, which 
we illustrated in connection with the unfortunate accident which 
occurred to the navvies at work, when a train fell into the cutting. 
Since the opening of the canal for traffic between Ellesmere Port 
and Eastham increased attention has been bestowed on the length 
above. In the rock cutting the batter is but slight, and any 
backs or soft places have been made good with masonry or brick- 
work, the rock being for a portion of the length 70ft. in height. 
Much of this length, however, is through soft, marshy ground, 
and the slopes have been regulated accordingly ; in some places 
the batter is not more than 4tol. The process of filling was 
through a cast iron pipe 4ft. in diameter, carried through an 
embankment dividing the Ince section from the section below. 
A sluice closed the pipe, and being lifted admitted the water, 
which was conveyed to the n distance from the embank- 
ment in a temporary trough. The influx is thus under control. 
About 2ft. in depth was run in during the day, and it is expected 
that the total of 20ft. will be filled in about five days. 


THE following list of lectures has been arranged by the 
Sanitary Institute for the special instruction of those desirous of 
obtaining knowledge of the duties of sanitary officers:—Tuesday, 
October 6th, ‘‘ Ventilation, Warming, and Lighting”—Sir Douglas 
Galton, LL.D.; Friday, October 9th, ‘‘ Principles of Calculating 
Areas, Cubic 8 , &c.; Interpretation of Plans and Sections to 
Scale ”—Mr. i. Law, M. Inst. C.E.; Tuesday, October 13th, 
‘Water Supply, Drinking Water, Pollution of Water”—Mr. G. 
Reid, M.D.; Wednesday, October 14th, ‘*Drainage ”—Professor 
H. Robinson, M. Inst. C.E.; Tuesday, October 20th, ‘‘ Sanitary 
Building Construction”—P. Gordon Smith, F.R.1.B.A.; Friday, 
October 23rd, ‘‘Sanitary Appliances”—Professor W. H. Corfield, 
M.A., M.D.; Tuesday, October 27th, ‘‘Details of Plumbers’ 
Work”—Mr. J. Wright Clarke ; Friday, October 30th, ‘“‘Scaveng- 
ing, Disposal of Refuse and Se ”—Mr. Charles Jones, Assoc. 
M. Inst. C.E.; Tuesday, November 3rd, ‘‘ Infectious Diseases and 
Methods of Disinfection”—Mr. Shirley F, Murphy, M.R.C.S.; 
Friday, November 6th, ‘‘ General Powers and Duties of Inspectors 
of Nuisances”—Mr. J. F. J. Sykes, M.B.; Tuesday, November 
10th, ‘Objects and Methods of Inspection”—Mr. J. F. J. Sykes, 
M.B.; Friday, November 13th, ‘‘Trade Nuisances ”—Professor A. 
Bostock Hill, M.D., F.1.C.; Tuesday, November 17th, ‘‘ Diseases of 
Animals in Relation to Meat Supply; Characteristics of Vege- 
tables, Fish, &c., unfit for Food”—Professor A. Wynter Blyth, 
Barrister-at-Law, M.R.C.S.; Friday, November 20th, ‘‘ Nature of 
Nuisances, including Nui the Abatement of which is 
Difficult”—Mr. J. F. J. Sykes, M.B.; Tuesday, November 24th, 
“Sanitary Law. English, Scotch, and Irish ; General Enactments ; 
Public Health Act, 1875; Model Bye Laws, &c.”—Professor A. 
Wynter Blyth; Friday, November “71h, “Sanitary Laws and 
Regulations Governing the Metropo.u: —Prof. A. Wynter Blyth, 
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THE NORTON TOWER, VYRNWY AQUEDUCT.—DETAILS 
MR, G, F, DEACON, M, INST. C.E., ENGINEER 
(For description see page 231) 
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THE TRADES UNION CONGRESS. 
On Saturday terminated the proceedings of the Trades 
Union Congress, held this year in Newcastle-on-Tyne. 
The results of this meeting of delegates are practically 


* 59g | nothing. Stormy scenes, intemperate language, wild 


proposals, marked the progress of each of the six days 
on which meetings were held. With the details of these 
proceedings we have little concern. The working of the 
whole machine, not the operation of its individual parts, 
alone possesses interest for us and for our readers. Those 
who wish for details will find them ip the ample reports 
which have been published in the columns of the daily 

ress. Had a less powerful and judicious chairman than 

r. Burt presided, it is more than likely that the inter- 
ference of the police would have been found necessary. Asit 
was, he succeeded in keeping the peace, and even in impart- 
ing a certain amount of dignity to the proceedings. It is to 
be hoped that the whole body of delegates will, on calm 
reflection, feel how great is the debt of gratitude which 
they owe him. Trades Union Congresses have met for 
many years. How is it that recent meetings have ceased 
to be impressive? The answer is simply that New 
Unionism has introduced an unwonted turbulence. It is 
easy to see that the biological process known as “ fissa- 
tion”? must soon take place. The Congress is all but 
split into two sections now. A little more and complete 
severance will occur. Whether the party of New Unionism 
can exist without the aid and countenance of the older 
body is doubtful. But this is probably the last thing 
that New Unionism thinks of. It is regrettable that 
Unionism has plenty to 
say worth saying that ought to be said; plenty to arrange 
that lacks arrangement. The utterances of delegates 
impressed with a sense of the real dignity of their office 
could not fail to be impressive and instructive. The 
4 freer gusen: wrangling, the half-hearted voting, the mani- 
fest want of grasp of the circumstances of the situation, 
| deprived the Congress of all weight and influence. It 
was not even amusing. 

It is by no means easy to ascertain what the members, 
as a body, wish todo. There is no trouble whatever in 
learning what individual members desired. Concerning 
the aspirations of the older Unionism little need be said. 
Probably the most interesting part of the whole proceed- 
ings was the attitude assumed towards the compulsory 
eight hours of labour Bill. There can be no room to 
doubt that a considerable section of the Congress was in 
favour of Parliamentary interference in this direction. 
It is equally certain that some of the most powerful 
trades union organisations in the kingdom will oppose 
such an interference with the liberty of adult men tooth 
and nail. The idea involved seems to be twofold in its 
nature. It is held, first, that more hands would be em- 
ployed than now ; and secondly, that all those employed 
would receive as much money as they earn at present. 
Legislation limiting the working day to eight hours seems 
to us to be entirely unnecessary, provided there is 
—— among the workers. If the miners, or the 

nters, or the ship-platers, say as a body that they 
not work more than eight hours, it appears to us to 
be certain that noone can compel them. The demand for 


legislation arises from the knowledge that there is no such. 


unanimity of opinion on the subject as will suffice to secure 
universal action. The advocates of legislation remind 
us of the drunkards who beg to be locked up in order 
that they may be saved from themselves. The scheme 
as it stands contemplates an interference with the liberty 
of the subject which a very few years ago would have 
been denounced as gross tyranny. ‘The lapse of time 
has made no change in this respect. The men who now 
advocate the eight hours’ Bill care nothing for the wishes 
or needs of those of their fellows who hold that liberty 
is better than legislation. The eight hours’ men have got 
hold of an ideal. They believe that they are right, but they 
have no faith in their powers of convincing others, and they 
would resort accordingly to legalised force to obtain what 
they want. But it is a curious and suggestive fact that 
during the Congress no attempt whatever was made to 
show how the system was to be worked. Some individuals 
do not hesitate to say that what they want is not shorter 
hours, but more overtime. Is Parliament, then, to pass 
a law which, making an eight hours’ day the legal period 
of employment, will permit the manufacturer, if he 
chooses, to run his machinery ten hours or twelve hours, 
paying for all time beyond eight hours at overtime rates ? 

t may be easy enough to compel manufacturers to close 
their works at a given hour, but what about the men who 
do work at home? There are thousands of people who 
labour, not in factories, but under completely isolated 
conditions. How is the law to deal with them? If the 
village smith and his journeyman work late in the even- 
ing or far into the night, shoeing horses, repairing ploughs, 
mending wagons to be used the following day, is he 
to be fined or sent to prison for breaking the law ? 
Are domiciliary visits to be paid by the police to make it 
certain that men who wish to te are living in enforced 
idleness? One of the first essentials of an eight hours’ 
Bill is a clear definition of its application, and the 
moment that definition is given the absurdity and in- 
coherence of the whole scheme will be made manifest. 
We do not mean to say that it is impracticable to frame 
a Bill which will meet the wishes of the New Unionists. 
The statute book contains things whose existence as 
matters of law is incomprehensible. But it is certain 
that no Bill of the kind has been framed yet, and that, to 
use the words of a venerable statesman referring to 
another scheme, it passes the wit of man to see how the 
pains and penalties essential to such a Bill could be 
enforced without raising storms of indignation. The 
advocates of legislation fail to see that any movement in 





favour of shortened hours of labour must be spontaneous 
in order to be successful; and if it be spontaneous it is 
clear that no Parliamentary interference is needed. 

There were at the Congress men who saw that the 
Parliamentary shortening of hours might do the country 
very grievous harm in ccmpeting with other nations. It 
was clear to them that if Englishmen worked only eight 
hours while Frenchmen and Germans worked ten hours and 
twelve hours, the latter could undersell the former in the 
world’s markets. The only remedy is of course to induce 
other nations to follow the example to be set by England, 
and bring all Europe under similar rules ; and it was pro- 
posed that the British Government should useits influence 
to induce other Governments to enforce an eight hours’ 
day. Nothing more Utopian has yet been advanced. 
There is not a Government in Europe that dares to pro- 
pose such a scheme of legislation. It is known perfectly 
well that the French working men have been approached 
on the subject, and have rejected the notion; they will 
have none of it. The difficulties which stand in the way 
of the advocates of the eight hours’ day are scarcely yet 
realised even by the delegates who represented the older 
unionism. The newer men have not apparently the 
faintest idea of their importance and magnitude, and this 
was one of the reasons why so little useful work was 
done at Newcastle. 

If we endeavour to ascertain why it is that the Congress 
was so unsatisfactory, we shall soon see that the failure 
was due to the delegates. We do not refer to old or 
tried men like Mr. Burt. There was an infusion of 
younger and hot-headed men, and with these many of 
the more respected and respectable delegates were unable 
to cope, largely because of their ignorance of the subject. 
We have only to read the reports of the speeches delivered 
to see that as a body the speakers entirely lacked the 
education which it was essential delegates should possess. 
We are not now speaking of a general education. These 
men lacked the particular information which would have 
preserved them from making grave mistakes. Some of 
them advocated the direct interference of the State with 
the liberty of the subject to earn his own bread in his own 
way, while others ae ge to refute their arguments. 
Both spoke apparently in absolute oblivion as regards all 
that history has to tell us on thesubject. If they had read, 
and marked what they read, they would have discovered 
that there is only a certain point to which State interfer- 
ence with the labour of a country can be carried. Each and 
every attempt to go beyond this point has been followed 
by disaster. Sometimes a nation has suffered; sometimes 
a Government has fallen. There are influences at work 
which Governments are unable to control. It will be 
found that all our sumptuary legislation, as we may term 
it, all fixing of the hours of labour for children and 
women, affects those who have no voting power, those 
who can neither make nor unmake Governments. We 
are not now expressing any opinion on the merits or 
demerits of this class of legislation, we are only 
calling attention to a fact. All attempts made to 
interfere arbitrarily with the freedom of men to do as 
they like with the disposal of their labour and the price 
to be obtained for it have been failures. Practically and 
theoretically grown men are supposed to be able to take 
care of themselves, and on the whole it is admitted that 
this is true of very many trades and avocations. The 
movement in favour of the Parliamentary eight hours’ 
day has not originated with that older unionism which 
represents the best organisations of skilled labour. 
The whole strength of the movement, such as it 
is, resides in the new unions, representing unskilled 
or nearly unskilled labour, and at the root of 
it will be found the desire not for shorter hours 
but for more money. We see no difference between 
asking Government to fix the number of hours a man 
shall work and the rate of wages which he shall earn. 
Indeed, to do them justice, some of the more advanced 
spirits would have the rate of pay settled by law, thus 
carrying us back to a.p. 1850, when the rate of wages was 
fixed by one statute, while others regulated the price of 
bread and the necessaries of life. Many other attempts 
have been made in the same direction, all finally repealed 
in 1826. We do not for a moment suppose that legislation 
in this direction would now be possible. 

The lesson taught by the recent Congress is not per- 
haps that intended to be imparted to the general public. 
It is simply that very many of its members were not 
qualified to speak with authority, because they did not 
know enough. It should be obvious before all things that 
the men appointed to represent thousands of workmen 
should understand thoroughly what are the conditions of 
success, not only of the trade which they represent, but 
of other trades. By their trades the men will stand or fall. 
The miner must live by mining, the shipbuilder by con- 
structing ships, and soon. The delegates should think 
first of a trade, afterwards of the men who practise it. 
If the trade flourish the men will be well off. Let 
any trade be once ruined, and what becomes of the 
men? When we read the report of the Congress, we see 
that not a few of the older and wiser men never forgot 
that the interests of the men were subordinate to those 
of their trade. The New Unionists pursued a different 
policy. They thought everything of the men, nothing 
of the trade. The explanation is, perhaps, that New 
Unionism has no trade for which to care. 


THE WORKING OF THE RAILWAYS. 


ENGLAND’s answer to those who advocate the zone tariff, 
as adopted on certain Continental railways, may be found 
in a reference to the enormous increase of the third-class 
passenger traffic in this country. To the Hungarian and 
the Austrian, the great recommendation of the zone 
system consists in its cheapness. On the Berlin street 
railways, where this new form of tariff is to come into 
force on October 1st, the present rate of fares will be 
reduced in some instances by about 60 per cent. To the 
railway companies the zone system offers an advantage 
in the greater simplicity of the tickets, and the diminu- 
tion in the number of booking clerks. For that reascn 
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the railway companies of the United Kingdom might be 
supposed to look favourably on this new device; and, in 
fact, the plan has been introduced on one of the Irish 
lines. So far as the peculiar merits of such a system are 
concerned, there can be very little doubt that the mere 
idea of a zone tariff would have exercised scarcely any 
effect on the passenger traflic of the Hungarian lines, had 
not the new scheme been accompanied by a great reduc- 
tion of fares. If by the mere witchery of a zone tariff the 
English companies could swell the ranks of the first and 
second-class passengers, there would be so much the greater 
prospect of the foreign system receiving adoptionhere. But 
there are what we may term physical difficulties in the 
way. A series of zones implies acommon centre, whence 
all the zones spread outwards, like the wave rings in a 
pool, flowing away from the spot where a stone has 
struck the surface. But London is not the only centre 
of traffic in Great Britain, and the zone system does not 
appear to harmonise with through fares. It is a highly 
artificial method, and possesses certain drawbacks which 
would be likely to make it somewhat unpopular in Eng- 
land. Zone or no zone, it is the price that rules, and this 
is shown by the extraordinary growth of the third-class 
traffic in England. The railway returns for the past 
year recently issued, comprehending all the lines in the 
United Kingdom, show in round numbers, and irrespec- 
tive of season ticket holders, 30 million first-class passen- 
gers, 63 million second-class, and 725 million third-class. 
The receipts from the first-class were nearly £3,194,000, 
from the second £2,646,000, and from the third £21,143,000. 
The holders of season and periodical tickets were 
1,259,000, the receipts from this source being £2,316,000. 

It will be interesting to look back a few years and see 
how matters stood at that date. In 1878 the first-class 
passengers were 41 386,000, the second-class 65,344,000, 
and the third-class 458,293,000. The first-class have 
declined by more than 11 millions, and the second-class 
by nearly 23 millions, while the third-class have increased 
by more than 266 millions. The decline of the first-class 
traffic is particularly marked. The holders of season 
and periodical tickets have increased threefold in the 
same period, the numbers rising from 418,718 to 1,259,221. 
Looking at the money returns, we find the receipts from 
the first and second-class declining by more than two 
millions sterling, while the third-class receipts have an 
increase not far short of seven millions. The payments 
for periodical tickets have an increase tolerably near to a 
million. In twelve years the third-class receipts have 
risen nearly 50 per cent., while the receipts from the first 
and second-class combined have dropped from a little 
under eight millions to considerably less than six millions, 
a falling-off to the extent of more than one-fourth. The 
virtue of the cheap rate could scarcely be more clearly 
demonstrated. The reduced fares under the zone system 
have had their effect abroad, cramming the carriages that 
were formerly bordering on emptiness. It is rather 
singular, considering the contrast between 1878 and 1890, 
that there was some increase last year in the number of 
first and second-class passengers on the railways of the 
United Kingdom, though it was but slight. The first- 
class exhibited an increase of rather more than 100,000, 
while the second-class rose by 172,000. But the increase 
of the third-class was 42,276,000. The overpowering pro- 
portion of the third-class passengers is the point which 
claims attention, coupled with the very large decrease of 
the first-class since 1878, as well as a considerable 
decrease in the second-class. 

The total receipts of the railway companies last year 
were within a trifle of £80,000,000, exceeding anything 
previously known. In 1869, the earliest year for which 
such a return can be given, the amount was under 
£43,000,000. Taking the traffic receipts, amounting to 
£76,528,000, the proceeds were 4s. 10}d. per train mile. 
From 1884 inclusive back to 1854, the receipts per train 
mile exceeded five shillings. In 1856 it nearly reached 
six shillings. Last year the passengers traffic brought in 
43 per cent. of the total receipts, and the goods traffic 
53 per cent., the balance being made up from mis- 
cellaneous sources. The receipts from the goods traffic 
exceeded that from the passengers by nearly £8,000,000. 
The public generally have small respect for the goods 
traffic, and look upon it rather as an intrusion. It is the 
bounden duty of a goods train to “get out of the way.” 
Yet more than half the revenue of the companies comes 
from the goods traffic, the minerals carried last year 
being 216,000,000 tons, and general merchandise a little 
over 87,000,000. On the other hand, the passenger 
trains travelled more miles than the goods and mineral 
trains. 

A matter of considerable moment consists in the large 
increase in the working expenses of the railways. From 
a little over 40 millions in 1889, the expenses have risen 
to considerably more than 43 millions in 1890. The 
receipts have failed to rise in an equal degree, and the 
net result shows a slight decline, the profits retrogressing 
by £170,000. It is well that the gross receipts rose by as 
much as £2,924,000, but it is a subject for regret that so 
vigorous an advance should be swallowed up in the 
increased expenditure. The working expenses have more 
than doubled themselves since 1869. The net receipts 
then were 422 per cent. on the capital. They are now 
410. But this is better than in 1886, when the propor- 
tion was 3°99. The present year, it may be expected, 
will show the working expenses still going up. The 
orders of the Board of Trade, under the Regulation of 
Railways Act of 1889, requiring the general adoption of 
the block system, the interlocking of points and signals, 
and the employment of automatic continuous brakes, 
will tend to an increased expenditure. The wages 
question and the movement respecting the hours of 
labour are matters which also affect the expenditure of 
the railway companies, while the price of coal is a suffi- 
ciently serious item. The general tendency of things is 
to an increase of the working expenses, against which 
may be set the greater degree of safety in the running of 
the traffic, due to better and more complete appliances 
in respect to brake-power and signalling. The degree of 





safety already achieved is remarkable. The passenger 
journeys last year, exclusive of journeys by season ticket 
holders, exceeded 817 millions. The number of passengers 
killed by train accidents was eighteen, or one in above 
45 million journeys. The injured were nearly 500, a 
number decidedly below the average. Ten of the 
eighteen killed lost their lives in the collision at Norton 
Fitzwarren. 

The United Kingdom now contains over 20,000 miles of 
railway, of which 11,000 miles possess at least a double 
line of rails. The paid-up capital exceeds £897,000,000, 
having undergone an apparent increase of £21,000,000 
during the past year, though £6,000,000 of this is merely 
nominal. The capital per mile of line open was never so 
great as now, and of course with the widening of the 
hnes and other developments this result is inevitable. 
Year by year we see the process going on. The result 
to the investor is only moderately encouraging. Shares 
bought at the market price may yield a fair amount of 
profit; but railways have swallowed up considerable 
sums for which they have given no shhienaie return. 
Last year more than £36,000,000 of ordinary capital 
invested in constructed lines received no divdend, in 
addition to £9,000,000 of preferential. On the other 
hand, above £67,000,000 of ordinary capital received divi- 
dends ranging from 7 to 8 per cent. The tale is told by 
the simple fact already cited, showing that the net 
receipts are only a small fraction more than 4 per cent. 
on the total paid-up capital. 

The latest return from the railway department of the 
Board of Trade consists of the General Report for 1890 
relative to share and loan capital, the traffic in passengers 
and goods, the working expenditure, and the net profits. 
This document is signed by Mr. Giffen and Mr. Courtenay 
Boyle, and was issued on Tuesday last. Attention is 
drawn to the fact that while the working expenses were 
6°2 per cent. greater in 1889 than in 1888, the increase in 
1890 compared with 1889 was 7°7 per cent., showing a 
continuous and increased rate of advance. Most of this 
latter increase, exceeding £3,000,000 in actual amount, 
is attributed, apart from that which is due to additional 
traffic, to two causes, thatis to say, an enhanced scale of 
wages, and a rise in the price of materials, especially 
coal. In reference to the rate of wages, some of the 
extra expenditure is thought to have been caused by a 
shortening of the hours of labour, whereby it has been 
necessary to employ a larger number of persons. Nearly 
half the total increase in the cost of working is accounted 
for by the additional charge for locomotive power. 
Reasons are given for arriving at the conclusion that, if 
wages and the price of coal had remained at their former 
level, it would have come to pass last year, after paying 
for increased work done, that the total working expendi- 
ture would have allowed of an addition of at least 
£1,000,000 to the net earnings, instead of creating a 
decrease of £171,000. The working expenditure per 
train- mile, after undergoing an almost continuous 
decrease for a series of ten years, rose in 1890 by more 
than 1}d. for every train-mile run. In 1889, when wages 
and materials had both begun to advance, there was an 
increase slightly exceeding one half-penny in the total 
expenditure per train-mile compared with 1888, rendering 
the further increase incurred last year a serious matter. 
It is calculated that, while more than three-farthings out 
of the total addition of five-farthings in the cost per 
train-mile run last year was on account of locomotive 
power, @ considerable proportion of the remaining half- 
penny per train-mile must have been due to additional 
payments under the head of wages. Comparing 1890 
with 1889, the general result comprehends an increase of 
£14,000,000 in the amount of capital paid up, and nearly 
£3,000,000 in the gross receipts; but the net earnings 
have slightly declined, owing to the extraordinary rise in 
the working expenses. The consolation offered is that 
the railway returns of 1890, by showing a large increase 
of traffic and receipts, ‘“‘ continue to point to a condition 
of general prosperity throughout the country.” 


STEEL IN MARINE ENGINE WORK. 


Wirsrn the last few years steel has gone far to 
supplant iron as a material for steam engines; wrought steel 
crank shafts, propeller shafts, piston-rods, &c. &c., are 
now the rule, those of wrought iron the exception. On 
the whole the results have been satisfactory, although 
some engineers maintain that for propeller shafts 
wrought iron is a better material than steel. The adop- 
tion of steel is due in some measure, however, not to any 
special superiority of the material, but to the circum- 
stance that it is easier and cheaper to make very large 
shafts directly under the steam hammer from the ingot 
than it is to build up such a shaft by a tedious and 
uncertain process of welding from selected scrap; and 
we find indeed in practice that the dimensions of screw 
and propeller shafts of steel are little, if at all, less than 
those of wrought iron intended to transmit the same 
power. Steel, too, has conferred no special immunity 
from breakage. It is held by many sea-going engi- 
neers that a steel crank shaft is more likely to break 
as the result of a hot bearing than is an iron shaft. It is 
a matter of common knowledge that nothing is more 
likely to cause the fracture of a steel shaft than heating. 
Hair-line surface cracks form, no one knows how, and 
then extend through the substance of the journal. The 
action is very similar to that which enables glass to be 
“cut” with a diamond. Although wrought steel does 
not perhaps possess all the virtues which some people no 
doubt honestly believe it does, it may be regarded as good 
enough for most purposes in an engine-room. But can 
as much be said of cast steel? It is worth while to 
discuss the merits of cast steel as compared with cast 
iron. 

In the United States they have not yet learned to 
produce steel castings approaching in excellence those 
made in this country. The last report of the Chief of the 
Bureau of Steam Engineering contains the following highly 
suggestive passage, which we commend to the attention 
of British steel makers :—‘ In my report for last year 





attention was called to the ill success that had attended 
numerous attempts to use steel for machinery castings, 
and the experience of the past year has been to still 
further emphasise all that was then said. Reports have 
been received of failure after failure to produce sound 
castings of comparatively simple form and moderate 
weight, and design and patterns have been altered in the 
hope that better results might be obtained with change 
ofform. Inmany cases the changes have availed nothing, 
and after long delays application has been made to use 
forged steel or cast iron; in others, when the dimensions 
have been increased to nearly what would be required for 
the latter metal, sound castings have been obtained. The 
truth of the matter is that the manufacturers have not 
kept pace with the demands of the consumers, and unless 
there is a very great improvement in the making of steel 
castings, and in a very short time, a return to cast iron 
will be inevitable, since it is evident that the only reason 
for using the more expensive material is that the weight 
of the parts may be decreased in the proportion of its 
greater strength.” The difficulty of procuring steel cast- 
ings for the framing of the battle-ship Oregon and cruiser 
No. 6, has led to the adoption of manganese bronze for 
the foot frames, and composite vertical frames of cast 
and wrought iron, which are now being fitted up at the 
Union Ironworks. 

We can do better than this, but there is still room for 
imprevement. It would be unfair to mention names, but 
we know of many instances in which steel frames have 
cracked. Some engine-builders refuse to put their trust 
in steel, and continue to use cast iron. For example, the 
engines of the Scot have cast iron frames. The promi- 
nent point for discussion is easily stated in a few words. 
Have we or have we not made the most of cast iron ? 
Have we or have we not given steel a fair chance? We 
think that the answer must be in the negative to both 
questions. Anyone who has seen old castings of cold 
blast iron broken up knows that they possess strength 
and toughness only second to wrought iron. Does any- 
one in the present day use cold blast pig for engine 
castings? We doubt it. Now and then small quan- 
tities of cold blast pig are used in mixtures to impart 
strength. But castings wholly of cold blast iron are 
in this country things of the past. Every engine- 
maker has a formula of his own for heavy engine 
castings; such and such a mixture for cylinders, 
such and such a mixture for frames. Hematite 
and Forest of Dean iron commonly play an important 
part in these mixtures, but they are all inferior to the 
old-fashioned cold blast. If we ask why it is not used, 
we are told that it is not easy to get it, that it is too 
dear, and that it is difficult to melt and troublesome to 
cast. We do not dispute the tolerable accuracy of these 
statements, but we fancy that the metal could be had if 
it were wanted, and that the result obtained would be 
worth the price paid, and that intelligent foundry practice 
would easily see a way out of difficulties which the engine 
makers of fifty years ago did not find insuperable. We 
do not believe that the last has been heard of cast iron 
as a material for even the frames of high powered engines. 

Concerning steel, we find it difficult to believe that the 
best has been done that can be. We constantly meet 
with examples of faulty design. It is above all things 
desirable that steel castings should be of the simplest 
form, of uniform thickness, of easy curves. Yet we find 
engine frames with fillets, and flanges, and lugs, and 
various other abominations freely used. The designer 
thinks nothing of putting on brackets to carry weigh 
shaft bearings, to hold tie rods, and such like. Every 
one of these things is a source of danger. It is most 
desirable, if not essential, that all heavy castings of steel 
should have dead heads which may contain the bubbles 
and blow holes which are invariably present somewhere 
in a steel casting. How many draughtsmen think of 
making a proper provision for this? We have known 
cases where the design was so defective from the steel 
founder’s point of view that not one could be found to 
attempt to carry it out. This does not often happen in 
the present day. Yet it cannot be said that the steel 
maker always gets a fair chance. Much of this is no 
doubt due to his reticence. He is reluctant to assert 
that he cannot make in steel what can be made in cast 
iron. Ifthe steel founders of Great Britain would open 
their mouths and say definitely what they can do well, 
what they can do indifferently, and what they cannot 
attempt to do with reasonable certainty that the result 
will be satisfactory, great good would, we think, be done, 
and the popularity of steel would in the end be promoted. 

In certain respects cast iron is far superior to steel. 
Thus, for example, in engines even of great power it is 
possible to cast the back legs of the frame in one with 
the condenser. The advantage gained is too patent to 
need setting forth in detail. Probably the best engine 
frame in existence is that in which the cylinders are 
carried at the back on castings in one with the condenser, 
while they are supported in front on columns of wrought 
iron or wrought steel. The admirable facility of access 
to the crank shaft conferred by this arrangement must 
strike every engineer who is familiar only with the A 
frames which have become so popular of late years. 

So much has been accomplished in the way of perfecting 
steel castings, that it is somewhat curious that so few 
attempts have been made to produce cast steel crank 
shafts of at least moderate size. Small shafts of 
the kind have been used with excellent results, 
we understand, in pump work, and it is not easy 
to see why the use of cast steel in this direc- 
tion might not be extended. We believe that cast 
steel locomotive cranks have been tried for small goods 
engines and have given satisfaction. It is worth con- 
sideration whether something might not be done in this 
direction with a combination of casting and forging. 
Every steel forging was, be it remembered, first a casting. 
The ingot is worked into shape under the hammer or in 
the press. The nature of the change produced in the 
metal is by no means clear. It is toughened, but how? 


There is a change produced in the texture, but in no case 
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is there anything approaching to the difference between 
wrought iron and cast. It is worth considering whether 
it might not be worth while to try the effect of casting 
a steel crank shaft with the slabs, and submitting the 
whole to a moderate amount of hammering. A shaft 
would be made in this way more readily than 
by the somewhat tedious process of forging it out of a 
bloom. It is noteworthy that very little is known—or at 
least very little has been published—concerning the 
strength of steel castings. The number of experiments 
which have been made with wrought steel are endless, 
the records of the results innumerable; but we seldom 
hear of specimens cut from a casting being tested for 
expansion and contraction. There is reason to believe 
that under proper conditions of manufacture, not only as 
regards the selection of the metal, the method of produc- 
tion, and the form and size of the casting, the charac- 
teristics of the cast metal may so nearly approach those 
of the forged metal that the difference will be found 
unimportant. Finally, we may say that no greater mis- 
take can be made than to believe that finality has been 
reached in the design of the frames of marine engines. 
The growing tendency to use larger and larger powers, and 
the concomitant demand for comparatively small scant- 
lings, all point in the same direction. Ifthe most is to be 
made of steel, both marine engine builders and steel- 
makers must believe that it is possible to do better still 
than they have done and they must as the first step 
to that desirable end learn to play into each other’s hands 
more fully than they have yet done. The result of our 
own observation is that the drawing-office frequently 
demands more than the steel founder can reasonably be 
expected to perform; and the steel founders could, we 
think, be able to adduce numerous examples of somewhat 
unwarrantable demands if they would but speak out. 
Dranughtsmen and engine designers scarcely yet know 
what they can and cannot get in steel, and mischief is 
done by the representatives of steel-making firms who 
not unfrequently promise over much. 
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THE INTERNATIONAL ELECTRICAL CONGRESS. 


Tue International Electrical Congress, which was held 
last week at the Electrical Exhibition in Frankfort-on-the- 
Maine, was remarkable from two standpoints. In the first 
place, it was really international in character, and in the 
second, the number of people present was abnormally large. 
Commencing nominally on Monday, the 7th inst., the actual 
proceedings did not terminate until Saturday last, and even 
during the early portion of this week visits were paid to 
Wiesbaden, and to the generating station at Lauffen, from 
which place it will be remembered power is being transmitted 
electrically to Frankfort, a distance of over one hundred 
miles. Many of the subjects treated were beyond the 
province of this journal, but a brief reference to the pro- 
ceedings at the principal meetings—excluding the sectional 
assemblies—may be interesting. Over 800 ladies and gentle- 
men, mainly the latter, attended the Congress, and of these 
no less than 198 were from foreign countries. England was 
represented by, among others, Messrs. Preece, Crompton, 
Forbes, Kapp, Thompson, Reckenzaun, Bennett, and Maier ; 
the American Institute of Electrical Engineers by Messrs. 
Hering, Heinrich, Nichols, and Gutmann, &c.; Austria by 
Messrs. von Waltenhofen, Kareis, Deri, and Zipernowski ; 
France by Messrs. Hospitalier, and Korda, &c.; Italy by 
Prof. Ferraris; Belgium by Mr. Eric Gerard, whilst Germany, 
as was natural, had the largest contingent. Although a 
nominal reception was given on Monday, the 7th inst., the 
Congress was in reality only opened on the Tuesday by 
Herr von Stephan, chief secretary of the German Post- 
office, and honorary president of the Congress. Probably the 
most important point touched upon by this gentleman in his 
inaugural address, extending over one hour’s duration, was 
the subject of the demands upon the coal supply. These are, 
as is well known, very considerable. The question arose as to 
whether it was not possible, in transforming fuel into 
electricity, to obtain a greater efficiency from the plant, and 
at the same time to reduce the consumption of fuel. He 
was of opinion that this important subject should receive 
very careful attention, especially as a long time would 
probably elapse before it would be possible either to utilise 
the direct heat of the sun instead of the stored-up heat of 
the sun, or before ‘another power could be used as a source 
of energy.” After Dr. Werner von Siemens had been 
appointed president of the Congress, and other officials in 
connection with the general meetings and sectional assem- 
blies had been elected, Professor Kohlrausch raised a 
discussion on what was the most suitable course of instruc- 
tion for electrical engineers. The learned professor, strange 
to say, enunciated views which seem greatly to differ from 
those of practical men. A thorough electrical engineer 
should, he said, have a considerable knowledge of mathe- 
matics and drawing, but the most important subject was 
physics, and especially in relation to electricity and 
magnetism. A knowledge of chemistry would prove useful; 
but, in his opinion, machine construction was of secondary 
importance. Most of the speakers who followed differed, of 
course, from the professor on the latter point. In fact, as 
Dr. Werner von Siemens remarked, the best electrical engi- 
neers of the past were originally mechanical engineers, who 
had, after mastering that branch, gone in deeply for electrical 
matters. Professor Sylvanus Thompson, in a paper referring 
to the new sphere of alternating currents, said that by means 
of the latter a novel field was being opened up. Probably in a 
few years hence pictures, like the voice at present, would be 
transmitted electrically. In his opinion, the future of elec- 
trical science lay in the cultivation of the wave theory. At 
the second general meeting on Thursday, Herr Lowenherz 
dealt with the introduction of a standard screw gauge in the 
electrical and allied industries, and he recommended the 
adoption of the metric system universally. M. Hospitalier 
then dealt with notations and symbols of electricity. In the 
discussion which followed the desire was expressed for a 
unification of the unit of work, horse-power having a 
different meaning in different countries. At the concluding 
general meeting on Saturday, the 12th inst., reports were 
received from the sectional committees, and recommendations 
were made regarding electrical symbols. The proceedings 
were brought to a close by Herr von Woltenhofen, and during 
the Congress various festivities took place. 


NORTHERN SHIPBUILDING. 
THE claim of the employers in the shipbuilding trade in 
the North of England for a reduction of 5 per cent, in the 





rate of some of the best paid of the operatives in the north- 
east ports was to have been expected after the reduction has 
been enforced on the Clyde; and it can scarcely be but that 
there will be an acceptance of it, for on the Clyde, after a 
pomees and irritating strike, that reduction was accepted 
y the men, just as previously it had been accepted by their 
society. In the north-east ports there is still a fair amount 
of work in course of execution, but the orders on the books 
of the employers are fewer, and there are already a number 
of yards on the Tyne and elsewhere where there is not now 
one vessel on the stocks. It is quite evident that the ship- 
building trade has of late slackened considerably. On the 
Clyde it is known that since the acceptance of the reduction 
in wages there has been a number of orders booked, and it 
is quite probable that on the Tyne and at other ports there is 
the waiting for the ability to accept lower prices for vessels. 
Such a reduction as has been accepted on the Clyde would 
not on the Tyne lessen the work, but would in all probability 
increase it, and thus, in the interests of the shipbuilding 
trade in the North, it is to be hoped that there will be a 
speedy settlement of the labour question. If in such a 
way there could be booked a few additional orders for 
steamers, the important industries of ship and marine engine 
building, with the trades that are more or less dependent on 
them, would be able to have a fair, but not a full, amount of 
work to carry them through the winter. In this respect 
some of the marine engine builders are better placed than 
are the shipbuilders; but, on the whole, the prospect would 
not be unfavourable if the labour difficulty that is immi- 
nent were put out of the way by an agreement between 
the employers and the employed. Ata time of decreasing 
work it is to be hoped that the issue of the negotiations 
between the employers and the employed wil) be to enable 
the former to accept more and fuller employment, so as to 
insure as much as possible work for a winter that seems 
likely to be far less brisk than has been known in the past 
three or four years. 


FAST MAIL SERVICE. 


THE Inman and International Company’s s.s. City of New 
York arrived at Queenstown from New York at 2 p.m. on the 
8th inst., having made the passage in 5 days 22 hours 50 
minutes, which is the fastest eastward e on record. 
Her daily runs were 44, 436, 461, 460, 462, and 452 miles. 
Thesame company’s s.s. City of Paris made the run eastward in 
exactly the same time in December, 1889, when she broke all 
existing records. The City of New York had on board the 
Japanese mails, which were brought from Yokohama 
to Victoria (Vancouver) by the Canadian Pacific Railway 
Company’s fast s.s. Empress of Japan in 9 days 19 hours 
39 minutes, and the same company carried them across the 
Continent to New York in the very short time of 88 hours. 
Both these performances broke all previous records. The 
City of New York arrived off the bar at Liverpool at 3.30a.m. 
on the 9th inst., and anchored in the Mersey opposite the 
landing stage at about 4.15. Her mails were dispatched to 
London by the 6.22 train from Lime-street, reached Euston 
at 10.12, and were delivered in London the same afternoon. 
Thus the Japanese mails were received in London well within 
three weeks after leaving Yokohama. The best previous 
record is, we believe, 30 days, According to American advices 
the speed on the Canadian Pacific was about 36:3 miles an 
hour, and on the R. W. and O. and New York Central it 
averaged 534 miles for the 361 miles. The 95 miles from 
Utica to Albany was run in 90 minutes. This is very fast 
time, but it seems not to be the fastest. American railway 
companies are determined to show visitors to the Chicago 
Exhibition what American locomotives can do. The special 
correspondent of the Standard states that on Monday last an 
experimental railway trip took place which resulted in making 
the world’s fastest long-distance record. This is preliminary 
to the establishment of a regular service by the New York 
Central Railway. A train made the journey from New York 
to Albany, 143 miles, in 140 minutes; to:Syracuse, 148 miles, 
in 146 minutes; to Buffalo, 150 miles, in 148 minutes; a 
total of 436 miles, in 439 minutes, including six minutes for 
changing locomotives at Albany and Syracuse, and nearly 
eight minutes owing to a hot axle-box. There were no other 
stoppages, and an average speed was made, deducting stop- 
pages, of nearly 614 miles per hour. 


THE PRICE OF COAL. 


THERE are evidences that the long-suffering middle classes 
are about tired of paying famine prices for coals. Household 
fuel is not so dear as it was in 1873-4, but it is to be hoped 
the country will never again see a return of that inflated 
period, which brought such mischief in its train. What is 
urgently complained of is the long price asked for coal from 
consumers who live in the heart of the coal country. Take 
Sheffield, for example. The coalowners’ prices for best coals 
are quoted at 10s. 6d. to 11s. 6d. per ton at the pits, but the 
householder cannot get his cellar filled under 20s. to 21s. per 
ton. He may not reside two miles from the pits, yet the 
difference of 10s. 6d. per ton is swallowed up in merchant’s 
profits, costs of carting and getting into the cellar. Pick up 
an Aberdeenshire paper, and dealers advertise delivery of 
supplies into consumer’s cellars at 18s. to 20s. per ton; and 
these are English coals, which have to be brought all the way 
from the Tyne or the Wear by sea. Scotch coals, which are 
not considered so good for household purposes, are quoted at 
much lower rates. At one time it was London which was 
supposed to suffer most severely from excessively costly coal, 
but the householders there are, comparatively speaking, much 
better off than those in the provinces. Land carriage from 
South Yorkshire is from 7s. to 8s. per ton, and Silkstones 
delivered at London at 24s. to 25s. per ton are much cheaper 
than at 20s. to 21s. per ton close to the coalfield. It has 
been asked—Why not have a Coal Consumers’ Protection 
Society? Itis hard to see what good this would do; yet 
there is no denying the truth that the private customer in 
the region of the coal measures is compelled to pay far more 
for his coal than the circumstances warrant. 








RECENT PHOTOGRAPHIC AIDS TO SCIENCE. 
No, I. 


THE extent to which photography is now being utilised by 
science and improved in some of its processes by scientific 
men was well illustrated at the recent meeting of the British 
Association at Cardiff, and at the conversaziones last season 
of the Royal Society. The more prominent general scientific 
features of those gatherings likely to interest the readers of 
these pages we have already published. The intention now 





ts to enter into details specially relating to photography, 


Royal Society as stated above, and in a second article to deal 
with the photographic work in the British Association. 
Photographing the colours of the spectrum.—Professor 
Lippmann’s great discovery of the principle of photographi- 
cally reproducing the colours of the spectrum has already 
been fully described by us, but it may now be added that 
Mr. Lippmann in a letter informed the Royal Society that he 
had taken the two photographs of the spectrum sent to the 
society on collodio-albumen plates; that the exposure for the 
small spectrum had been about three minutes, and for the 
large spectrum about six minutes without a coloured screen. 
Consequently, he has much improved and quickened the 

rocess of late. These two photographs were thus officially 
Heecribed in the catalogue of the Royal Society: ‘The colours 
seen on these plates are produced by the direct action of 
light; they are not due to any pigments, the substance of 
the films remaining colourless, but are of the same kind as 
the colours of soap bubbles and mother-of-pearl, viz., inter- 
ference phenomena; they are due to the structure imparted 
to the film by the stationary waves of incident light during 
exposure in the camera. ‘These colours are perfectly per- 
manent.” 

Mr. Carey Lea’s allotropie silver.— The Camera Club 
exhibited two frames, one of them containing prints on what 
Mr. Carey Lea calls “allotropic silver,” the other containing 
specimens of the coloured products which had also been sent 
to the club by Mr. Carey Lea. An opinion is prevalent, and 
held by Professor Meldola, Mr. H. M. Elder, and others, that 
these are not allotropic modifications of silver, but com- 
pounds, consisting of silver and traces of organic matter. 
Mr. Barker published this view of the case two years or 
more ago. Professor Meldola argued at the Society of Arts 
that as one-tenth per cent. of lead in gold will make gold 
brittle, there would be nothing by analogy surprising in 
traces of organic matter strongly affecting the colours of 
compounds containing 98 per cent. of silver. 

Recording high temperatures by photography.—Professor 
Roberts-Austen has devised apparatus for the photographic 
recording of pyrometric measurements at temperatures 
between 600 deg. C. and 1200 deg. C. It was the apparatus 
employed in a research for the Institution of Mechanical 
Engineers, and used for recording the indications of a 
platinum and platinum-rhodium thermo-couple. The 
twisted ends of the two wires were inserted in the molten 
metal, the temperature of which had to be ascertained, and 
the current generated by the heat at the junction actuated a 
dead-beat reflecting galvanometer. The photographic part 
of the apparatus consisted of a horizontal slit about ;},in. 
wide in a screen, across which slit the photographic plate 
was drawn, so that as the mirror moved and reflected a spot 
of light along the slit a curve was impressed upon the plate. 
As rhodium and platinum are costly metals, a part of the 
circuit away from the heated body was of copper wire, and 
this rendered it necessary for the subsequent calculations 
that the temperature of the junctions with the copper should 
be known. This was effected by keeping the said junctions 
in alcohol, in which liquid was an ordinary thermometer. 

Photographic reversals by the thio-carbamide process.— 
Professor Emerson Reynolds exhibited specimens of tetrathio- 
carbamid-ammonium-bromide (H, N, CS), N Br, and related 
substances, and a series of photographs illustrating the 
application by Colonel Waterhouse of the above bromide to 
the reversal of the photographic image on gelatino-bromide 
films. Two 18 by 12 plates were exposed for the same 
time; one, developed with eikonogen only, was a negative; 
the other, with the same developer, to which less than ;},;th 
of a grain per ounce of the already mentioned salt had been 
added, was a positive. In a series of six small photographs 
of the head of a lady, the process of reversal had been 
interrupted at different stages, so that the transition from a 
negative to a positive could be traced. 

Miscellaneous exhibits.—The director of the Royal Gardens, 
Kew, exhibited a series of photographic and other views illus- 
trating the development of the gardens during the last fifty 
years. Sir J. B. Lawes and Dr. J. H. Gilbert exhibited some 
enlarged photographs of leguminous plants, bearing relation 
to the problem of the fixation of free nitrogen. Dr. Oliver 
Lodge exhibited a revolving mirror which made many 
thousands of revolutions per second, by the aid of reflections 
from which mirror he had taken photographs of electrical 
sparks, which had given much information as to their nature. 
Professor Sylvanus Thompson exhibited a ‘ focometer,” a 
little machine by which he could determine the position of 
the two principal focal planes and of the two principal planes 
of Gauss for any compound system of lenses, such as a micro- 
scopic objective or the lens of a photographic camera. Mr. 
William Crookes exhibited some illustrations of phosphor- 
escence in high vacua, and showed, among other things, 
that diamonds phosphoresce of a different colour accord- 
ing to their place of origin. Mr. G. J. Symons exhibited 
photographs of the damage done by the tornado of 
August 18th, 1890, at Dreux, Eure et Loire, France. Pro- 
fessor Piazzi Smyth exhibited photographic enlargements of 
the solar spectrum, each magnified from the original nega- 
tive from twenty-five to twenty-seven times linear. Mr. 
George Higgs exhibited photographs of the normal solar 
spectrum ; the original negatives were 3in. long, and were 
taken with a Rowland concave grating polished to a radius 
of 10ft., containing 17,438 lines per inch of ruling surface. 
Mr. W. Savile Kent exhibited photographs of living corals, 
taken in Torres Straits. Mr. Allan Dick exhibited a new 
form of polarising microscope, intended chiefly for geological 
purposes. In this the eye-piece was made to rotate in a 
small circle, whilst the object was kept motionless. Mr. 
A. W. Clayden, by the aid of the electric lantern, exhibited 
some meteorological photographs, including some of light 
clouds against a blue sky, taken by reflection from a sheet of 
black glass, placed at an angle in front of the lens, in accord- 
ance with a method devised by Dr. Riggenbach, of Switzer- 
land. Mr. Friese Greene exhibited photographs of varieties 
in form of the human ear. Captain Abney exhibited appa- 
ratus for the registration of colour innumbers. The registra- 
tion consists in referring any mixed colour to a single wave 
length and a percentage of white light. Dr. David Gill 
exhibited photographs of stellar spectra taken at Potsdam. 
Professor J. Norman Lockyer exhibited photographs of a 
group of sun-spots, consisting of enlargements of the group 
shown on the 12in. sun-pictures taken under the direction of 
Lieutenant-Colonel Strahan, at Dehra Dun, India, in 
December last. The spots were enlarged three diameters. 
He also exhibited an album of solar metallic comparison 
photographs, and some photographs of the temples at 
Karnak and Edfou, showing that the principal axes of the 
temples were kept perfectly clear from one end to the other, 
apparently for orientation purposes. Dr. Tempest Anderson 





beginning with apparatus or results recently exhibited at the ° 


exhibited photographs of volcanic phenomena taken last year 
during a visit to volcanic districts in Iceland, 
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THE NAVAL EXHIBITION—MAIN BOILER SHED 


MESSRS. DAVEY, PAXMAN, AND CO., COLCHESTER, ENGINEERS 
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BOILERS AT THE ROYAL:NAVAL EXHIBITION. THE “HOLD HANDY” LADDER. | made of abnormal strength, and then it would be very much 





Messrs. Davey, Paxman, anv Co., engineers, Colchester, THE ladders in ship holds stand quite vertical, and are for 
who supplied the whole of the motive power for the electric- | that reason dangerous, unhandy, and objectionable. The 
light machinery at the Fisheries, Health, 

Inventions, and Colonial and Indian Ex- F 

hibitions respectively held in London, and 
also at the Royal Military Exhibition, Lon- 
don, last year, supplied the whole of the 
steam boilers at the Royal Naval Ex- 
hibition. The boilers are nine in number, of 
the locomotive type, each made to work at 
140 1b. pressure, and have been tested by 
hydraulic pressure to 250 Ib. per square inch. 
Seven of the boilers are 18ft. 4in. long by 4ft. 
5in. mean diameter of barrel, and each con- 
tains 100 tubes 2hin. external diameter. 
There are 705 square feet of heating surface, 
and 194 square feet of grate area. Two 
of the boilers contain 484 square feet of 
heating surface, and 154 square feet of 
grate area. These have eighty-two 2}in. 
external diameter tubes, and are 15ft. 4in. 
long by 4ft. 1Zin. mean diameter of barrel. 
The boilers are of steel and made in the 
best possible manner, the fire-boxes being 
of Davey, Paxman, and Co.’s mild and 
ductile steel. They are plated up and the 
holes drilled in position, and the work is 
done by the most modern machinery. Our 
illustration shows the group driving Willans’ 
engines in the electric light shed. Steam 
passes from the boilers into a receiver com- 


























in the way. pie 
Captain Anderson, commanding the splendid steamship City 
of Vienna, one of Messrs. George Smith and Sons’ City Line 








mon to the whole of them. This receiver 
is made in lengths of 6ft. 6in., which is the 
length from centre to centre of each boiler, 
and these with their flanges are welded up 
in one piece, and make a very excellent job. 
The boilers are placed, one battery of 
seven in the electric light shed, and two in 
the Camperdown Gallery, this making nine 
in all. Each boiler is provided with a full 
complement of fittings, including Dewrance’s 
patent asbestos- packed water gauges, 
mounted with a pressure gauge on a brass 
pillar placed in front of the boiler, and an 
independent injector. There are besides two 
of Mr. Mumford’s duplex pumps, either 
of which is sufficient for feeding the 
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ANDERSON'S “HOLD HANDY” LADDER 


ships, has invented and patented the arrang- 
ement which we illustrate, which is so simple 
that it will be understood in a moment. 
The ladder, when not wanted, is pushed into 
the vertical position out of the way. When 
in use, the lower end is pulled out, and the 
ladder then stands at the proper inclination. 
There are two metnods of fitting the ladders. 
The first method has an iron platform, which 
works at one side with a bolt through the 
eyes forged on the stanchions or pillars, 
or by fitting a clamp. At the side next to 
the hatch there are eyes forged on the lower 
side of the platform to bolt the ladder to. 
When the platform gets to its horizontal 
position it is prevented from falling lower by 
it then resting on the sides of the pillars, or 
on the clamp, thus forming a shoulder for 
the platform to rest on. This allows the 
platform to go up vertical, when the ladder 
is placed perpendicular between the stan- 
chions or pillars. 

The second method, as shown, has the 
uppermost rod or rung lengthened to work 
in a slot or groove cut out of the inner sides 
of the pillars, the length of this slot or 
slide regulating the angle which the ladder 
may be at when in use, in the same way 
as the breadth of the platform does in the 
first method. 

In both methods the ladder can be used 
either at the fore or after part of the pillars. 
It can be applied to or hung on any of the 
beams or coamings for convenience, so that 
it can be used from the upper deck, or from 
any of the ‘tween decks, as may be 
required. 

These ladders are fitted on board the City 
of Vienna, City of Dundee, and City of 
Perth; and we can say, as the result of 
examining them on board the first-named 
ship, that, simple as the device is, it is 
thoroughly good and desirable. 

It will be understood that the lower end 
of the ladder simply rests on the keelson, 


boilers. It will thus be seen that every care and provision | same ladders would answer admirably if they stood at an|and can be pulled out and pushed in without trouble. 
has been made to keep up the supply of water. The furnaces | angle with the perpendicular, as when a builder’s ladder is | When pushed in the ladder is entirely out of the way 
are fitted with brick arches. The boilers maintain the high | raised against a house. But a ladder on an incline in a | of cargo, &c., and when pulled out it is perfectly secure and 


reputation of the firm. hatchway would very soon be broken to pieces, unless it was | ‘‘ handy.” 
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WHEEL CUTTING MACHINE 


MESSRS, LISTER AND CO., KEIGHLEY, ENGINEERS 


WHEEL CUTTING MACHINE. 


THE machine illustrated by the accom ing engravings 
is designed by Messrs. Lister and Co., Keighley, oe ioe 
cutting of straight gear up to S8ft. diameter, 12in. face, and 
3in. pitch. The cutter spindle, having a long bushed bearing, is 
driven by a worm running in an oil-box and a gun-metal worm 
wheel. The worm shaft is driven by fast and loose pulleys 
and belt fork complete, making the machine entirely self- 
contained. The spindle slide has self-acting motion with 
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automatic stop, so that in case of neglect, or the workman 
attending to another machine, no accident can occur. It is 
also provided with a quick hand motion. The dividing arrange- 
ment is of the ordinary kind, with a swing plate and change 
wheels. The dividing wheel, accurately cut, is about 4ft. 
diameter, gin. pitch, with 240 hollow teeth, and with adjust- 
ments to the worm taking up all wear. The wheel is mounted 
on & hollow spindle having long bearings. 








THE FEDERATED INSTITUTION OF 
ENGINEERS. 

A GENERAL meeting will be held at Birmingham, September 
— 28rd, and 24th, 1891. The following programme has been 
issued :— 

Tuesday, September 22nd.—Members on arrival will receive their 
excursion tickets, &c., at Mason Science College. Principal hotels 
in Birmingham: The Queen’s (London and North-Western 
Railway), the Grand (Colmore-row), Great Western (Great 
Western Railway), the Midland, and Colonnade, New-street, 
2 p.m, : General meeting in the Examination Hall, Mason College. 
The following papers will be read or taken as read: ‘ The 
Geology of the Birmingham District, with especial reference to 
the South Staffordshire Coal Field,” by Professor Charles Lap- 
worth, LL.D., F.R.S., F.G.S. ‘Sketch of the Southern Part of 
the South Staffordshire Coal-field, with particular reference to the 
Thick Coal,” by Messrs. W. F. Clark and H. W. Hu hes, 
A. MM. Inst. C.E. ‘Sketch of the Northern Part of the Coal- 
field,” by Mr. Arthur Sopwith, M. Inst. C.E. 4 p.m.: The 
following works and places of interest in the city will, by the kind 
permission of the owners and authorities, be open for the inspection 
of members, who will be conducted in parties at the close of the 
meeting :—The Birmingham Exchange may be used upon presenta- 
tion of the meeting circular during the three days, Mason Science 
College, Free Library, News-room, Reference Library, Art Gallery, 
and New Assize Courts; Messrs. Elkington and Co,’s silver and 
electro-plate manufactory, Newhall-street ; Messrs. Joseph Gillott 
and Son’s metallic pen manufactory, Graham-street ; Messrs. 
F, and C, Osler’s glass manufactory, Broad-street. 7 p.m. : Dinner 
at the Grand Hotel, Colmore-row. Tickets 5s. each, exclusive of 
wine. Entertainment after dinner. In order that the necessary 
arrangements made be made, members are desired to make appli- 
ition for tickets not later than 19th instant, to Mr, Alexander 
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Smith, secretary of the South Staffordshire and East Worcester- 
shire Institute of Mining Engineers, Colmore-chambers, 3, Newhall- 
street, Birmingham. 

Wednesday, September 23rd.— Route No. 1.—9.30a.m.: By 
London and North-Western Railway, from New-street Station, at 
9.30a.m., to Dudley. Thence in conveyances—fares fur brake, 3s. 
each—to the Earl of Dudley’s Lye Cross Pits, on the summit of 
the Rowley Hills, where the thick cval is being worked under the 
basaltic cap. The fan and haulage arrangements are worthy of 
notice, and a splendid view of the Black Country is obtained from 
this point. Those who wish to see the thick coal workings may 
descend the Par Proceed from here to the Priory, the residence 
of Mr. G. H. Claughton, the Earl of Dudley’s chief agent, who 
has kindly undertaken to provide luncheon. After luncheon 
inspect the limestone caverns under Dudley Castle Hill, which will 
be illuminated for the occasion. Visit the Earl of Dudley’s 
Clay Croft Lge works, where the thick coal, 35ft. thick, is 
being quarried, and the full section is open to the surface. 
This is the outcrop of the coal measures upon the Silurian 
wae ag which form Dudley Castle and Wren’s Nest hills, 

ute No, 2.—9.40 a.m: Leave Birmingham 9.40 a.m., London and 
North-Western, New-street Station, and arrive at Walsall 10.5 a.m., 
where brakes will be in readiness to convey the party to Walsall 
Wood Colliery. Pits, 550 yards deep. Double deck simultaneous 
loading. Koepe system, arranged for winding in upcast pit. 
Mechanical—Procter’s patent—firing of boilers. Self-acting and 
other banking arrang ts. Pri ’s oil engine used for 
haulage underground. The Cannock Chase Collieries will be passed 
in driving to Cannock Wood, and members can either proceed 
direct to the Cannock and Rugeley Wood Pits, or go in trucks over 
the Cannock Chase Colliery line—joining rest of party at Cannock 
Wood—inspecting on the way the electric lighting arrangements 
and Grimmitt’s automatic brake for winding engines, &c. The 
Cannock and Rugeley Pits will then be visited. Iron-cased pit tops 
——— for winding. Electric haulage 60-horse power motor. 
Chandler's patent fan, 64ft. by 2ft. 6in., passing 45,000 at 1-lin. 
water gauge with 13in. cylinder, working also a 70-light electric 
installation. Stanley’s heading machines. Endless rope haulage 
by gravitation. Electric light installations. Screening arrange- 
ments, &c. If time permit members will walk to the Castle Ring, 
from which there is a mcst magnificent view of the country. 
The directors of the Cannock and Rugeley Colliery Company—Mr. 
J. Williamson, President of the South Staffordshire Institute, 
manager—have very kindly invited the party to luncheon at the 
‘* Anglesey Arms,” Hednesford. The route on the return journey 
will be along the western and central portion of the northern part 
of the coal-field ; in the morning the route will be along the eastern 
side ; the distance being about thirty miles. Fare for brake, 4s. 
each. Members can reach Walsall at 5.18, and Birmingham at 
6.0 p.m. by train ; if by brake the times may be 7.9 and 7.55 
respectively. 

Thursday, September 24th.—7.30 a.m.: Manchester Ship Canal. 
By the kind permission of Mr, E. Leader Williams, M. Inst. C.E., 
the whole or any portion of the works may be inspected. Leave 
Birmingham, New-street Station, 7.30 a.m.; arrive at Runcorn, 
10a.m,. Visit the works near Runcorn, and then go down the 
river by boat to Eastham, and inspect the Entrance Locks. Lunch 
at Eastham, and afterwards take boat for Liverpool, where the 
party will disperse. 











INSTITUTE OF MARINE ENGINEERS. 


THE opening meeting of the autumn session of the Institute of 
Marine Raglaens was held in the Hall of the Society of Arts, 
John-street, Adelphi; on Tuesday evening, 8th September, when 
a paper on ‘‘Steam Engine Efficiency,” by Mr. James Weir—of 
Glasgow—was read. The meeting was presided over by Mr. G. W. 
Manual—Past President—who introduced the author of the paper, 
referring to the work which, asa practical engineer, he had designed 
and accomplished, and however the views he held or might express 
might differ from their own, it was incumbent — the meeting to 
consider well the views put forth by the author, and use what 





might be useful in order to improve themselves, and carry out 
what might prove of practical utility in reference to their 
daily duties, : 

Mr. Weir prefaced his paper by remarking that the nature of it 
was such that it would doubtless be found necessary to read it 
over carefully and thoughtfully before discussing the several points 
raised, This the members could not be expected to have done, 
owing to the fact that the paper had only that evening been 
placed in their hands. By permission of the meeting the paper 
was read by Mr. Richmond. In the introductory portion of his 
paper the author quoted from the writings and opinions of several 
standard authors on the steam engine, and proceeded to point out 
wherein he generally differed from their generally accepted 
theories. He then enunciated his own views in reference to the 
economy of the steam engine, pointing out the losses and shadow- 
ing forth a possible pesos illustrating this by means of a table 
constructed from data supplied by experiments. 

At the conclusion of the paper the Hon. Secretary prefaced the 
discussion by remarking that the paper kindly placed before them 
by Mr. Weir had only been in the hands of the Council on-the pre- 
vious evening, when considerable discussion took place upon several 
paragraphs and formule which were not considered according to 
the orthodox theories. It was possible that inaccuracies had been 
allowed to creep in, and it was left in the hands of members to 
discuss the points raised and bring forward their opinions, when 
Mr. Weir would doubtless answer the questions or explain what 
requires further elucidation. 

ir. J. McFarlane Gray objected to the way in which the formule 
were introduced in the paper, and pointed out the inconsistencies 
and want of discrimination ifested by the author in the placing 
of his own rendering of the formule. Mr. Gray held that Mr. 
Weir was entirely at variance with known and accepted teaching, 
and quite wrong in the position he had taken up. 

Professor Elliot spoke warmly of the services rendered by 
Mr. Weir to the engineering world, and indicated in the course of 
his remarks, which were listened to and received with much 
appreciation, that he himself had been impelled to consider the 
question brought forward by Mr. Weir quite recently, and although 
he agreed to a considerable extent with the remarks made by Mr. 
Gray, he considered that a very valuable service had been 
rendered by Mr. Weir in contributing such a paper, and opening 
up the discussion on a question which might possibly prove to be a 
very important one in reference to the steam engine. The chair- 
man then gave a few remarks and notes from results of trials he 
had himself made in the direction indicated by the author of the 

per, after which Mr. Weir replied. He thanked Mr. Gray and 

rof. Elliot for their remarks and courted remarks by corre- 
spondence, which should have his best attention and reply. 

Mr. Gray then gave a brief description of the principle of feed- 
heating discovered and acted upon by Mr. Weir in his feed-heater, 
proving that feed-heating is economy, and is not as some have 
attempted to prove, ‘‘ Robbing Peter to pay Paul.” y : 

The hon. secretary announced that a dinner would be given at 
Cardiff on the 19th September, on the opening of the autumn 
session of the Bristol Channel centre, and it was hoped that a good 
contingent from London would meet their Bristol Channel members 
on the occasion, and join them in celebrating such an event. The 
discussion on the paper would be continued on the fourth Tuesday 
of the month at Stratford. Votes of thanks were awarded to Mr. 
Weir and the chairman for the services they had rendered towards 
making the evening profitable. Mr. McFarlane Gray proposed 
that the thanks of the meeting be accorded to the secretary and 
council of the Society of Arts for the use of the hall. Mr. Leslie 
seconded the resolution. The discussion will be continued on the 
22nd inst, in the Town Hall, Stratford. 











THE NEW CHIEF INSPECTOR OF FACTORIES. 


THE Home Secretary has appointed Mr. F. H. Whymper, Senior 
Superintending Inspector, to be Chief Inspector of Factories. Mr. 
Whymper was educated at Eton, where he obtained Prince Albert’s 
Prize for modern languages, and the Newcastle Scholarship. . Sub- 
sequently he was elected Scholar of Trinity College, Cambridge, 
and, in his second year at the University, Craven Scholar. e 
was placed third in the First Class of the Classical Tripos, Mr. 
Whymper has had long experience of the administration of the 
Factory Acts. He served in the West Riding of Yorkshire and 
the adjacent parts of Lancashire, and afterwards in Nottingham. 
In 1867 he was transferred to London to assist in the administra- 
tion of the Act of 1867. On appointment as Superintending 
Inspector he had charge of Bristol and the south and south-west of 
England, and subsequently of Ireland. In March of last year he 
was appointed by the Government as expert delegate at the Inter- 
national Labour Conference at Berlin. 

The retirement, which takes effect we believe on the 30th, of 
Mr. Alexander Redgrave, C.B., her Majesty’s Chief Inspector of 
Factories, after an exceptionally long and busy public service 
extending over fifty-seven years, isan event of some importance in 
the history of factory legislation. He entered the Home-office in 
1834 at the early age of sixteen, but it was not till 1844 that he was 
attached to the factory inspection branch, and four years later he 
was appointed a sub-inspector. 

In the year 1851 Mr. Redgrave was appointed, in conjunction 
with Colonel Sir William Reid, R.E., K.C.B., to arrange for the 
visits of working men to the International Exhibition in Hyde 
Park, and in the following year he was made inspector of factories, 
a position which he held until 1878, when he was appointed the 
chief inspector. In 1872 Mr. Redgrave published an interestiny 
pamphlet, the substance of which had formed the subject of a 
lecture delivered before the Philosophic Institute at Bradford, and 
which brought out in a striking manner the industrial and com- 
mercial development of the nation. By 1867 a mass of regulations 
affecting factories and workshops had come into existence, and 
so complicated a condition of things had arisen that a Royal 
Commission was appointed in the latter part of 1875 to 
bring into harmony the incongruous accumulation of enactments 
and provisions which encumbered the Statute Book. In the task 
of inquiry and in the preparation of the ground for the resolutions 
finally adopted in their report, Mr. Redgrave rendered the Com- 
missioners most important service. He received the Companicn- 
ship of the Order of the Bath in 1877. The Act of 1878, which 
followed the report of the Commissioners, may be said practically 
to constitute our factory legislation, and its working has been 
greatly simplified by Mr. Redgrave’s annotated edition of it, which 
has formed a compendious manual and has passed through three 
editions, a fourth being now under preparation. The importance 
of the organisation charged with the administration of the Act 
may be gauged from a paper laid before the Sweating Committee, 
testifying that there were in 1886, 65,096 visits paid by the inspect- 
ing staff to 64,098 registered factories and 49,178 to 69,990 regis- 
tered workshops, 











TENDERS. 


WOOD PAVING. 

THE following are the tenders received for the wood paving of 
Dawes-road, Jerdan-place, Vanstone-place, and Melmoth-place, 
Fulham, about 9600 square yards creosoted deal blocks and 542 
square yardsJarrah. Mr. Jas. P. Norrington, Assoc. M. Inst. C.E., 
surveyor, 


£ 
Nowell and Robson, Warwick-road, Kensingto 6989 
Turner and Sons, Stanley Wharf, Chelsea se as, an ae Gee 
Tomes and Wimpey, The Grove, Hammersmith .. .. .. 6649 
Improved Wood Paving Company, 46, Queen Victoria-street 6460 
E. Parry, 3, Chesilton-road, Fulham... .. .. .. .. .. 6250 
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PETROLEUM OIL ENGINES.} 
(Continued from page 220.) 


Pressure of petroleum vapour.—With this definite information as 
to the volatile nature of these samples of oil, the next series of 
experiments were undertaken to determine the pressure of the 
petroleum vapours at different temperatures below 100 deg. C. 
Tbe apparatus—Fig. 8—used to measure the pressure of petroleum 
vapours below 100 deg. C., simpl ists of a b ter tube, 
thoroughly dried inside, and filled with clean mercury. About 
2 cubic centimetres of oil is introduced above the mercury into the 
Torricellian vacuum at the top of the tube, which stands in a long 
deep trough of mercury. The.water bath surrounding the upper 





| room and bath noted. This bath was gradually 





staudard barometer was observed, and the Penens of the 
heated by a 

Bunsen burner, and stirred with a current of air, which kept the 
whole mass of glycerine at a uniform temperature. As the tem- 
rature of the glass rose, the glass bulb and tube were first 
eated and expanded ; after a certain interval of time, the mercury 
and oil took up the same temperature, and expanded accordingly. 
Thus, the apparent rise of mercury in the tube was the net result 
of the expansion of the oil and mereury diminished by the expan- 
sion of the glass. This was found to be 9°5 millimetre for every 
1 deg. C. rise in temperature. The co-efficient of expansion of 
mercury is 0°00018, and that of petroleum varies from ‘0007 to 
“0006 for 1 deg. C. Allowance could thus be made for the rise of 
the mercury due to liquid expansion, apart from vapour pressure. 
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Fig. 9—PRESSURE AND TEMPERATURE OF PETROLEUM VAPOURS 


rt of the tube is gradually heated by steam into it, whilst 
spo of air is ter into the bottom of agrees and allowed 
to bubble up, thus causing a continuous circulation, and maintain- 
ing the temperature of the bath fairly uniform throughout. Before 
heating the water, its temperature and that of the room is noted, 
as well as of the heights of the mercury in the tube and in the 
standard barometer close by. The water bath was heated very 
gradually, and the difference of level between the surface of the 
mercury in trough and tube was observed at the same time as the 
temperatures. Numerous heating and cooling readings were taken 
with each sample of oil, and, as a check on the best rate of heating, 
the bath was frequently kept at the same temperature for two or 
three minutes, to see whether the oil had at first attained its full 
pressure corresponding to the temperature indicated by the ther- 
mometer in the bath. The observed heights of the mercury in the 


standard barometer, and in the tube containing the petroleum 
vapour, were reduced to what they would be at 0 deg. C., the parts 
of the tube in and out of the bath being taken separately. The 
Fig. 4a 
\ 
Priestman On Engipe 6 IP. 
| Cylinder 8% X12" Stroke. 
| Speed 200 revs per min 
Brake 7°8 FF. 
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pressure of the mercury vapour in the tube was neglected, besides 
it would be practically the same in every case. The difference 
between the corrected heights of mercury in the tube and standard 
barometer was taken as a measure of the pressure with which the 
petroleum vapour pushed down the mercury column. These cor- 
rected pressures were plotted with the corresponding temperatures 
on squared paper, and give the curves—Fig. 9. That of water 
vapour is shown merely for the sake of comparison. The regularity 
of these curves is striking. 

Measurement of the pressure of petroleum vapours at temperatures 
above 100 deg. C.—In proceeding to investigate the pressure of oil 
vapours at temperatures above 100 deg. C. I met with some 
difficulty, owing to the leakage at joints. This vapour oozed 
through ordinary leather washers which had been soaked in oil 
before being screwed tightly into the joints, and the leather was 
reduced to a brittle cinder. Asbestos and red lead were tried in 
vain; but at last it was found that fine linseed meal, mixed with 
boiling water, made an effective poultice for the joints, and when 
dry succeeded, with good metal fittings, in stopping the petroleum 
vapour foratime. The simplest arrang t adopted consists of 
a piece of graduated glass tube, bent into U-shape, with a bulb 
blown on the end, as shown in Fig. 10. The graduated tube is 
about a yard long, and 5mm. bore. The bulb is elongated egg- 
shaped, of 30 cubic centimetres capacity, average diameter 
30 mm., and length 40mm. Having thoroughly cleaned and 
dried the bulb, it was filled with mercury, and 7 cubic 
centimetres of the oil was introdu in every case, occupy- 
ing about one-fourth of the bulb. The quantity of mercury 
was adjusted to stand at the same level in the bulb and 
tube when put into the bath of glycerine. The height of the 


' Paper read by Professor W. Robinson, Assoc. M. Inst. C.E., Notting- 
ham, before Section G., British Association, Cardiff Meeting, August, 1891. 
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As the bath was gradually heated, the difference of level of the 


mercury in the tube and bulb was observed, and the corresponding | 


temperature of the bath. Before taking a reading, the bath was 





mercury in the bulb was due to the increased volume of oil and 
vapour, and varied from 16 to 18 millimetres, corresponding to a 
pp wo change of level of mercury in the tube of 840 millimetres, 
he range was mostly limited by the length of our graduated tube, 
although I did not care to push the glycerine much above 200 deg. (C, 
In order to verify my work I tried water, and obtained the curve 
shown in Fig. 11, which, above 100 deg. C., practically coincides 
with that obtained by plotting Regnault’s figures. Thus en- 
aged, and b experiments in taking oft-repeated heat- 
ing and cooling readings for every sample of the kerosene and some 
heavy oils, 1 obtained the results which, when reduced and 
corrected, as indicated above, and plotted on squared paper, give 
the curves in Fig. 11. ’ 
My experiments prove that, notwithstanding the complex and 





Fig. 1—PRESSURE AND TEMPERATURE OF PETROLEUM VAPOURS 


varied character of the different oils examined, the law according 
to which the pressure of petroleum vapour varies with its tempera- 
ture is represented by a perfectly lar curve for each oil. 
Moreover, the relative steepness of these curves is somewhat 


| similar to that of the fractional distillation curves of the same oils. 


Fig. 












































Oil Vapour Pressure 
Apparatus 


kept at the same temperature for some time, and readings were | 
taken every 5 deg. C. Taking the mean temperature of the | 
mercury, the observed height was reduced to what it would be at | 
0 deg. The next difficulty was to correct for the rise of mercury | 


Fig. 10—Oil Vapour Pressure 
Apparatus. 
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Fig. 9a.—Pressure and Temperature of Petroleum Spirit Vapou ™ 
an team 
in tube, due to the change in volume of the oil in passing from the 
liquid to vapour. On this account the rise of mercury was noted, 
and many readings taken in each case long before a single bubble 
of oil vapour was formed. The greatest change in level of the 





(See curves). Thus American ‘‘ Water White,” like ‘‘ Lighthouse ” 
oil, distils over or is all converted into vapour within a limited 


| range of temperature, and the pressure of its vapour rises 
| accordingly ; so that these oils contain fewer hydro-carbons, and 


are consequently of more uniform or homogeneous composition 
and simpler constitution than the usual run of ordinary kerosene 
oils, e latter contain hydro-carbons driven off almost continu- 
ously above the boiling point to the highest temperatures reached 
in my experiments. ‘‘ Royal Daylight,” the ordinary lamp oil 
supplied by the Anglo-American Oil Company, distils off gradually 
through a wide range of temperature. is oil is suitable for oil 
engines and can be obtained in almost every village in the kingdom. 
The wholesale price is at present 5#d. per om, and there is 
reason to prophesy that this may be considerably reduced 
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‘* Water White” and “ Lighthouse” oils give still better results, 
as may be seen by comparing the figures obtained with the different 
oils in the same oil engine during special tests. Crude petroieum 
containing, as it does, light volatile hydro-carbons as well as the 
very heavy constituents, is extremely dangerous in handling and 
unsuitable for use in oil engines, 


(To be continued.) 



























































Success OF HoME INDUSTRIES.—Last year Messrs. Merryweather 
and Sons submitted an improved steam tramway engine for trial on 
a continental line, where the German makers are supposed to carry 
the day. Owing to the rate of — paid here, the price of the 


| home firm was necessarily higher than that of their competitors, 
| but notwithstanding this fact the English engine was selected, and 
| the same firm has just received a re 


peat order for more engines of 
the same type; the quality of their work fully justifying the 


| purchase, even at prices above those of competing makers, 


ATLANTIC STEAMERS.—We have received from the publishers, 
Messrs. Whittal:er and Co., a ted chart containing diagrams 
illustrating the development of Atlantic steamers. The diagrams 
illustrate at a glance the relative sizes and performances of typical 
steamers which have been from time to time in the trade, and may 
readily be understood by the following remarks:—The lengths 
between perpendiculars are shown by a scale, colour shows the 
material used, and discs and crosses show whether screw or 
paddle. Displacement, horse-power, daily consumption, boiler 
pressure, time on passage of these ships for fifty years are shown 
ata glance. The chart has been compiled and arranged by Mr. 
A. J. Maginnis, M.I.N.A. 
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LETTERS TO THE EDITOR 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
FORCE AND MOTION. 


Sir, —‘' A Crammer” expects me to answer his questions, though 
he omits the compliment of answering mine, even when asked 
several times, and when the answer is necessary to clear himself 
from the charge of using symbols and the words describing them 
in various and contradictory senses. However, as to (1) there are 
in his diagram balanced forces, three exerted on each ball, besides 
others. As to (2) and (3) ‘‘ A Crammer ” mentions only two forces; 
my replies are therefore restricted to the cases where two forces 
only, and no more, are exerted on the body or bodies considered. 
«A Crammer” will please particularly and carefully note this 
limitation, especially as regards the answer to (3). As to (2), two 
forces balance when they are both exerted on one body, are equal, 
opposite, and in one straight line. As to (3) they do not balance 
when one is exerted on one body and the other on another. 


-—(+) (-)— 


In the above figure—asked for by ‘‘ A Crammer”—-A and B will 
both move till they meet, after which four forces will be exerted 
on them as long as they remain in contact. Each arrow indicates 
a force exerted on the y touched by the point of the arrow out- 
side it. As to (4) Newton's law is true of every force. Whenever 
an effort is exerted on one body, an equal opposite one is exerted 
on eomething else. I take, and have throughout taken, “ effort” 
to by synonymous with ‘‘ force,” and have said so before. 

‘*A Crammer’s” argument for the crux was that, if action and 
reaction are equal opposite forces, equilibrium must result, for 
equal opposite forces balance one another. This is an enthymeme, 
and the conclusion does not follow unless it be true—among other 
things—first, that by balanced forces are meant forces which pro- 
duce a ; this I admit. ers p that equal opposite 
forces always, not sometimes, balance ; this deny. ‘ A Crammer” 
makes no attempt to prove it. Apart from experiment, nothing is 
known of the effects of forces, and it cannot be inferred @ priori 
that b ual opposite forces exerted on the same body pro- 
duce equilibrium, therefore they must do so when they are not 
both exerted on the same body. ‘A Crammer” makes no attempt 
to prove this @ priori conclusion. His argument for the crux then 
is fallacious and the fallacy lies in a suppressed premiss of an 
enthymeme, that is, in taking a thing to be true, which is not 
true, and carefully omitting to mention or discuss the false 
assumption. 

I have repeatedly objected to such expressions as “ an effort 
op by an opposite effort,” on the grounds that they suggest 
and imply that buth efforts are exerted on the same body, or on 
one another, and, having thus a vague interpretation, suggest, 
without expressly asserting it, that equal forces opposed to one 
another must always produce equilibrium, because they do so if 
they are both exe on one body. I cannot tell how ‘A 
Crammer” understands Newton's third law, because he refuses to 
express it in terms which directly express which body each force is 
exerted on. I can only see that he misunderstands it if he sup 
poses the conclusion ought to follow from it, that action and 
reaction, if always equal and opposite, should always produce 
equilibrium of each body, or that motion could not begin without 
an inequality between action and reaction, either momentary or 

rmanent, Maurice F, FitzGerab. 

Belfast, Sept. 12th. 








ENGINE MILEAGE, 


Sir,—Some hitherto unpublished correspondence of Dickens 
having been recently given to the world, and more being in 
request, I have thought the public, especially of Manchester, and 
those engaged in the mechanizal engineering profession, would 
regard as opportune and otherwise appreciate a further contri- 
bution of the kind direct from myself. 

It will be remembered from my already published correspondence 
how I was turned out of the Crewe mane on February 6th, 1882, 
sent to Longsight to run as often as I could between Manchester 
and London, as a minimum day’s work, in charge of David 
Pennington and Leigh Bowden, taking the 7.45 a.m. train out of 
Manchester, and returning with the 4.0 o’clock out of London, 
and was so regularly on the road, in fair weather and foul, in snow 
and rain, that by September 7th, 1886, when my performance had 
just exceeded half a million of miles, the friends I had so often 
carried safely had christened the trains I worked the ‘‘ Charles 
Dickens,” and had ceased mentioning the times of departure when 
making their travelling arrangements. 

On March 17th, 1886, I lost my faithful groom, David Pennington, 
through his eyesight being unfortunately injured, but Josiah 
Mills, who succeeded him, together with his mate, Leigh Bowden, 
who has been with me from the commencement of my career, 
have been so attentive to my various daily wants that to-day, 
when about half-way between Mow Cop and Harecastle, on my 
2651st trip to London and back, I accomplished the, so far as I 
know, unparalleled feat, on either this or the other side of the 
Atlantic, of running 1,000,000 miles in nine years and 219 days. 
In addition to the 2650 trips to London and back, I had run 92 
other trips, consuming 12,515 tons of coal, and evaporating 
93,237 tons of water. Although it may seem more extraordinary 
than my athletic achievement, through the effective arrangements 
of my designer, and the convenient interchangeable system peculiar 
to the Crewe creations, I have had two new digestive organs supplied 
to me since my birth, but such has been the quality of the food and 
medicine received throughout, that neither these nor the original 
are yet worn out; in fact, the first was in such excellent condition 
that after I laid them aside my sister Snowdon travelled 191,236 
miles with them, Balmoral afterwards appropriating them, and is 
still running with them. Courier became enamoured with my 
second, and is making a good record therewith. My third will, I 
hope, raise the steam for me for many a day to come; and I my- 
self trust to witness, with many old acquaintances, the dawn of the 
twentieth centuty, although whether my constitution will hold 
ene for another million of miles remains to be seen. At present 

feel no symptoms of decay ; all my energies are unimpaired, and 
by the kind indulgence of my master, I and my ms are just 
off to enjoy a week’s holiday during the gloriously fine weather 
now prevailing. “‘CHARLES DiIcKENS” (Engine No, 955.) 

Longsight Station, London and North-Western Railway, 

September 12th. 





THE ARTILLERY OF THE FUTURE. 


Srr,—In yours of August 28th I find Mr, J. Longridge, like 
myself, has had some experience with the English and forei 
Governments, and has also received better treatment from the 
foreign Governments, About twenty-one years ago I tried to get 
my disc shot gun tried by the English Government. Of course, 
they replied that it was not suited for their service. I then wrote 
the French Government, and find that it had been tried by them 
some ten years ago. The account of the trial and remarks were 
published August 21st, 1891, One of our generals called upon me 
ten years ago, and asked me how I had got on with my gun, and 
wished to see my patent specification. He asked me what 
countries I had written to, also whether I had tried our own 
Government. I replied I had sent my drawings to the English 
Government, and that was all. He remarked, the British Govern- 


was in the Small Arms Committee,” the general said, ‘‘ an outsider 
stood a very poor chance.” Nine years ago I wrote to a foreign 
Government, and had an interview with the naval attaché, who 
said, ‘‘Why don’t you ask your own Government to try your 
gun?” I replied, ‘‘ We are not going ahead.” Some years ago I 
saw in an engineering paper, “that, in the event of a war, any 
military inventor corresponding with the belligerents after the 
roclamation of neutrality would be arrested as a prisoner of war.” 

e military inventor's life is therefore not a happy one. 

Whatever inventions are brought out in England the inventor 
never receives the small amount which should be doled out to him, 
if he is an outsider; some Government official generally receives 
the honours, &c., or some wealthy gentleman who has a friend who 
is not an outsider. In this country men are rewarded for their 
wealth, not for their abilities. Twenty-one years ago the Society 
of Arts issued a circular respecting the Government and inventors ; 
it was also published in THE ENGINEER, November, 1870. I was 
one who replied to this circular, but never heard any more about 
it; and an inventor, in my opinion, will never get his rights but 
by determination ; the Government, or those who are making 
money out of his invention, will use their power to the utmost to 
crush him, 

Our new convex decked cruisers cannot be penetrated by our 
present guns with horizontal firing. The disc shots will in the 
future stand a chance, CHRISTOPHER J. LITTLE, 

17, Groombridge-road, South Hackney, E., 

September 8th. 





SCREW PROPELLERS. 

S1r,—In my last letter I pointed out that unless there was slip 
a propeller would not put water in motion in any way. Itis now 
proper that I should say something concerning slip. 

Commonly, slip is defined as the difference between the distance 
which a ship would run for a given number of revolutions of the 
screw worked in an immovable nut, and the distance really run. 
Thus, if the screw had 10ft. pitch, and the ship traversed 90ft. for 
100 revolutions, it would be said that there was 10 per cent. slip, 
and soon. Furthermore, it will be found in most text books that 
the slip is said to be due to the fact that the screw drives a body 
of water astern, maintaining a current aft, so to speak, at 10ft. 
per minute, while the ship goes forward 90ft. 

Now this is, I think, not nearly true, It has a grain of truth in 
it, not more—that is to say, for ships of good form, and screws of 

roper pitch, What really happens any one can see for himself if 
' will draw an inclined surface through water. He will see that 
the water will run round both the leading and following edge. 
Thus, the arrow A shows the direction in 
which the surface is being pulled. In just 
the same way the water will run round the 
ropeller instead of bei! ushed away in 
ront of it. I cannot find that any one has 
before now called attention to this fact. 
Of course the giving way of water in this 
fashion means loss of efficiency, and I 
strongly suspect that the reason why a 
certain amount of advantage has been got 
with some propellers, such, for instance, as Vogelsang’s, is due 
entirely to the circumstance that the shape or curvature of the 
blade modifies the run of water round it in amount. If the water 
cannot work round the blade the slip will be diminished. But 
this is a matter on which I do not wish to dogmatise ; nor will I 
extend this letter in length. All I want to say is that slip is not 
wholly due to the giving way of water sternwards, nor is it 
necessary that the screw should set up a sternward current at all. 

When a model screw is tested in a tank the result is very 
different. The screw will set up a current, and it will continually 
act to maintain that current; but if the screw be allowed to move 
so that it continually acts on fresh bodies of water, there will be 
no current that can be measured produced. From all which it 
appears that, if I am right, we shall have to modify some of the 
commonly received theories of the action of screw propellers. 

London, September 7th. SUPERINTENDING ENGINEER. 








Sir,—It appears as if the discussion on the screw propeller has 
revived again. It is a pity, however, that those who introduce it 
and attempt to teach the engineering profession do not first take 
the pains to understand what has already been written before 
criticising it. Many appear to rush into print without this simple 
and wise precaution, and your latest correspondent, Major R. de 
Villamil, seems to be one of this number. Speaking of the 

roposition in Mr, Blechynden’s paper on thescrew propeller—North 
a nee Institution’s ‘‘ Proceedings,” 1887—he says, after quoting 
the words of Proposition V., ‘‘ Nothing could be clearer ; omitting 
friction, the efficiency of the screw is 100 per cent.” Certainly 
nothing of the kind is implied in the proposition, nor in short does 
it say anything whatever as to the utilisation of power. Excluding 
friction, the resistance of a screw can only exist by virtue of slip, 
and under such a condition the efficiency is 1 — slip fraction, but 
this is quite consistent with the proposition in question. 

Barrow-in-Furness, WoopsTock. 

Sept. 16th. 
STRESSES IN FLY-WHEEL RIMS. 

Srr,—What is usually considered the simplest expression for the 

stress in a fly-wheel rim of cast iron is 
S = 0°097 2°, 
in which S = stress per square inch of rim section, and v = linear 
velocity of the rim per second measured at its mean radius. In 
practice, however, we are more often given the wheel diameter (D) 
and number of revolutions per minute (N), in which case we have: 
N\2 
$= 0-097 (De #0) 
I would point out this expression may be changed into 

S$ = 0°000266 (DN), 
a form which will be found very convenient in practice. The con- 
stant will be readily recollected, as it is at once suggested by the 
weight of one cubic inch of cast iron. 

It may also be noted that approximately 

S$ = (Dn), 
n being the number of revolutions per second. 

Again, the limiting velocity of cast iron fly-wheel rims is generally 
considered to be 80ft. per second. Generally, however, the prac- 
tical man wishes to ascertain the limiting ber of revolutions of 
a given wheel, for which purpose the expression 








is much more suitable, N! being the limiting number of revolutions 
per minute, and D the mean diameter of the wheel in feet. 
Manchester, September 7th. C. N. PickwortH, Wh.Sc. 





RAILWAY STORES, 


Sir,—It has long been a matter of surprise to me, as a manufac- 
turer, why some of the foreign railways, more especially the South 
American lines, send their orders to middlemen, and not direct to 
the makers. With miscellaneous stores this mode of doing busi- 
ness may save some time and trouble in clerical work, by sending 
to a factor a list of different goods required, but certainly not a 
saving of money. The factor certainly does not work simply for 
the honour and glory of doing business, any more than the manu- 
facturer, so that in the long run the railway companies pay 5 or 10 
per cent. in excess for their goods, orif they imagine er them 
cheaper, or even at same price as dealing direct, they labour under 
a mistake. 

Several times during this year large orders, amounting to several 
hundred pounds, have been given to factors instead of manufac- 





direct from makers who are well known to the railway companies, 
or should be to those who have the management on this side. 

This indifferent mode of doing business is only in rare cases 
resorted to by our own English railway companies, and in any case 
a very doubtful means of securing best value for money, as 
invariably the railway companies must be the losers, by being 
supplied with an indifferent article. Business in South America 
must be financially in a better condition than we on this side have 
learned yet to appreciate, affording railway companies these 
ae pray of paying amounts to middlemen and factors which 
should help to swell the dividends to shareholders, It will be 
interesting to learn through your columns opinions of other of 
your readers, as I feel these views will be very generally shared 
amongst manufacturers. OPTIMIST. 
Manchester, August 29th, 


AN INTERESTING RELIC. 


Sir,—Knowing that you are always anxious to keep the public 
well-informed on all engineering matters, we thought the following 
rough sketch of what we think a most unique engine one of great 
general interest, and more especially to the Manchester people, as 
forming a very important page in the history of early engineering 
in that metropolis of the engineering world, and we shall be glad if 
you will publish this letter in the next issue of your paper. 

The engine is a self-contained beam engine, 12in. cylinder, 24in, 
stroke, condensing, with governors, air pump, &c. Onan oval brass 
plate, 6in. by 3in., fixed at the front of the engine, is engraved the 
following, viz.:—In the centre is the word, in large type, SOHO, 
over which is Peel and Williams, and under the word Soho, Man- 
chester, 1821, and also cut round the edge of the plate is the 
following, viz.: ‘‘ Thisengine was at work on a carriage drawn by 
three horses through the town of Manchester on the day King 
George was crowned, 19th July, 1821: George the 4th.” There can 
be no doubt of the genuineness of this engine; it has been beauti- 
fully got up, the maker's name is quite a sufficient guarantee for this, 
and asa piece of engineering work seventy years old, it does great 
credit both to the period and the town and trade of Manchester. 
Many would no doubt conclude that such an interesting piece of 
work should find a home in the place of its birth, and if no institu- 
tion exists suitable for such a relic, it would no doubt form a very 
valuable nucleus for such an engineering repository. This engine 
has recently come into our hands, and may be seen by arrangement 
or particulars furnished on application to 

Newcastle, Staffords! 


hire, F., SILVESTER AND Co. 
September 2nd. 





STORM RAIN GAUGE. 
_ S1n,—Reference was made in a contemporary last month respect- 
ing the form most adapted for storm rain gauges when they have 
to receive the rain falling in a slanting direction from any quarter. 
A correspondent thought something should be done to adapt. ths 
instrument to the rainfall instead of vice versd, as the present 
system of recording by level-mouthed gauges seemed to work 
unsatisfactorily in stormy weather. 1 therefore venture to suggest 
that the form of marine rain gauge, when the collector is mounted 
on a pivot, might meet the requirement of the correspondent in the 


WIND 





country. The gauge, say of 6in. diameter and 12in. high, has its 
bottom formed by an internal cone 7in. high, on which the instru- 
ment is poised by a pivot 8in. high standing on a solid block under- 
neath. It will be evident that the force of the wind acting on the 
body of the gauge will tend to drive it back, and thus tilt forward 
the mouth of the gauge towards the slanting rainfall. The rain 
contents of the gauge would lie in the annular space between the 
outside cylinder and the internal cone, and could thence be emptied 
out and measured off by the usual glass measure. 
Edinburgh, September 14th. W. V. Buack, F.R.M.S. 





PETROLEUM OIL ENGINES AND SPIRIT LAUNCHES, 


Sir,—The petroleum or oil engine is at pret attracting con- 
siderable attention, and Professor Robinson’s paper, which 
appeared in the last number of THE ENGINEER, will doubtless be 
read with great interest by many. 

But I think the Professor, in the commencement of his paper, is 
a little hard on the oil engine, or speaks too favourably of the 
steam engine. No steam engine will work day after day unless 
its boiler tubes are kept clean, and the grate free from ashes and 
clinkers. It is also true that an oil engine must be kept clean ; 
the parts where the oil is turned into vapour must be prevented 
from being choked up, and any deposit occasionally removed, but 
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the cleaning is a far more simple matter than cleaning the boiler 
of a steam engine. 

I have this morning seen one of my oil engines of half-horse 
power at work, which has not had its vaporiser cleaned for eight 
months. It has been in almost daily work, and the exhaust—the 
true test of the satisfactory working of an oil engine—is practically 
invisible. This engine has been running at a farm in this district 
for nearly two years. 

I enclose a diagram from one of my one-horse power engines, 
cylinder 4}in. by Yin. stroke, 300 revolutions per minute, explo- 


sions one in every third out-stroke, mean effective pressure 66 1». 
per square inch. Russian oil—which is rather cheaper than 
American—was used. JOHN HENRY KNIGHT. 


Barfield, Farnham, September 14th. 





Sir,—Referring to the interesting description of the Priestman 
petroleum engines which appeared in THE ENGINEER of the 11th 
instant, I gather that the opinion formed by Professor William 
Robinson, M.E., Assoc. M. Inst. C.E., on spirit launches, is far 
from complimentary. Surely his conclusions cannot have been 
drawn from practical experience extending overa few years as mine 
have ; more probably he has been told by someone who lacked a little 
common sense, that he had found them ‘‘extremely dangerous.” 
From the first, but from afar, I have watched with great interest 
the development of the petroleum engine, and hope ere long to 
enjoy one myself. But, Sir, I cannot see the “good form” in 
gratuitously running down one beautiful invention whilst writing 








ment do not give much encouragement to inventors. ‘‘ When I 


turers direct, for one class of goods which should be applied for 





up another. My own personal experience, with a spirit launch on 
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sea and river extending over fully three years, convinces me that 

with the exercise of a little common sense the danger to life or 

limb is imaginary. 
Southsea, Sept. 14th. SMILES AND Soap. 


THE JOINERS’ STRIKE. 


Sir,—I quite agree with your remarks in connection with the 
joiners’ strike. I think it is time that trade unionists should take 
some steps to check these Socialistic agitators, who are under the 
cloak of unionism, who put themselves up as leaders on trade 
questions, and the majority of whom are working for a position 
financially, and which is too easily acquired. The only way to 
check this evil is to substitute the ballot instead of a show of hands 
on all trade questions. ‘Then we should get the true feeling of the 
men, and would prevent one-half of the strikes that take place, 
and the ballot would be the death-blow to agitators. 

Poplar, September 14th. W. H. Darton. 





BURRELL’S TRACTION ENGINE. 


Str,—The block wheels shown on Messrs. Burrell’s traction 
engine, illustrated in your last, should have been described as 
**McLaren and Boulton’s patent,” having been made under our 
ag No. 13,099 of 1884, and Mr. Boulton’s patent No. 17,708 of 

887. May we ask you to have the kindness to insert this correc- 
tion in your next issue? J. AND H. McLaren. 

Midland Engine Works, Hunslet, Leeds, 

September 15th. 








THE §.8. IBEX. 


A NEw twin-screw steamer, the [bex, has just been put by the 
Great Western Railway Co. on the route between Guernsey and 
Weymouth, and bids fair to prove one of the fastest mger 
steamers afloat. On her first trip from Guernsey to Weymouth 
she ran the 72 knots in three hours thirty-five minutes, or a speed 
of over 20 knots an hour. She was built and engined by Messrs. 
Laird Bros., of Birkenhead. The Ibex is a steel twin-screw steamer 
with straight stem and elliptical stern, schooner rigged with two 
masts and two funnels. The dimensions are :—270ft. by 32°6ft. by 
15 6ft., with gross tonnage 1160, and net tonnage 372. She is a 
spar decked ship, and the promenade deck for first-class passengers 
occupies fully «beanie 4 the length of the vessel. The poop 
is roomy, and affords an excellent promenade for the steerage pas- 
sengers, the saloon of the latter leading from the deck by a stair- 
case. The engines are placed in the after part of the amidshi 
section, and the first-c nger accommodation is entirely 
isolated from the engine and boiler rooms, and is situated forward 
of all the machinery. Considerable attention has been devoted to 
space sub-division, the hull being divided into ten water-tight 
compartments by nine iron transverse bulkheads and iron flats, so 
that, in this particular, the steamer will be one of the best pro- 
tected in the Channel service. 

The Ibex has been built under ial survey for Lloyd’s highest 
requirements, and the Board of Trade have granted a certificate 
for 600 passengers, full sleeping accommodation being provided for 
210, including 140 first-class passengers. Amongst the thoughtful 
arrangements made for the comfort of travellers is the erection of 
a steel breakwater on the promenade deck, extending right across 
the ship, being about 6ft. high for some 8ft. or 9ft. at the ends and 
4ft. high in the centre. This is in addition to the ordinary break- 
water, and affords ae the most perfect immunity from the 
sometimes distressing effects of shipping a heavy sea. The 
machinery consists of two se te sets of direct-acting triple-ex- 

sion engines with inve! cylinders, the dimensions being 22in.., 
Bin. and 5lin., with a stroke of 2ft. 9in. The pistons and piston- 
rods are of steel, as are also the crank shafts, and the engines, 
which are of light construction, are supported by cast iron 
columns at the back and wrought iron columns at the front. 
Cylindrical condensers are placed in the wings, and there are 
two centrifugal pumps. The ordinary link motion is used. There 
are two double-ended boilers 14ft. 4in. diameter by 18ft. 6in. long 
placed abreast, each with six furnaces and separate combustion 
chambers to each furnace. The pressure is 160 lb. under forced 
draught with closed stokeholds, the air pressure being lin., and 
this is obtained by four single inlet fans of 6ft. diameter working 
at about 300 revolutions to the minute, and placed above the main 
boilers. The boilers are fed by a separate double crank steam pum 
and auxiliary triplex-feed eo The low-pressure side valve is 
fitted with Joy’s assistant cylinder, and all the latest improvements 
have been introduced into the engine and boiler rooms, An 
auxiliary boiler supplies steam to the electric light engines, fan 
engines, steam winches, and windlass, and is placed between the 
funnels. The main copper steam pipes are lapped with wire. The 
propellers are of manganese bronze, three-bladed, and 10ft. 
diameter. The electric light installation has been entirely put up 
by the Great Western Railway Company. Throughout the ship 
there are 196 lights, made up of twenty-four 8-candle power 
lamps to light up the dome, three 100-candle power lamps in each 
of the holds, nine 100-candle power lights on deck, and the remain- 
der of 16-candle power over the ship. The current is supplied by 
a direct current dynamo driven by a powerful auxiliary engine, 
the revolutions nm | 450, with a voltage of 80, and 400 amperes of 
current are supplied. There are eight distinct rang of mains, the 
switchboard being in the dynamo room amidships. The fittings 
are exceedingly artistic. The whole of the work was under the 
superintendence of Mr. G. How, electrician to the company. 

e contract speed was for 184 to 19 knots an hour, with an 
indicated horse-power of 4000. e trial trip took place on the 
24th of August. The steamer was taken for three runs between 
the bar and the North-west lightships. The first run was against 
the tide on the last of the flood, the time taken being 26 min. 
45 sec., ora a of 18°64 knots. The second trial was also made 
against the tide on the first of the ebb, the result being 25 min. 
52 sec., equivalent to a speed of 19°29 knots, and the third run, 
made with the tide on the commencement of the ebb, was per- 
formed in 25 min. 38 sec., or 19°45 knots per hour. Taking the 
Admiralty mean of means, so as to eliminate tidal influence, the 
speed thus performed was = to 19°17, with the wind and sea, 
if anything, unfavourable. e indicated horse-power developed 
was—maximum, 4350; mean, 4250. The revolutions were 152, and 
the pressure was about 150 lb. The air pressure was three- 
quarters of an inch, and the stokehold temperature 98 to 100. The 
bearings remained cool throughout, and the engines worked 
smoothly and well. 











Tue New York Sun gives the following interesting 
table of fast Atlantic trips. In 1866 the steamers began calling at 
Queenstown, since which time the record has been taken from 
there :— 


Year. Ship. D. H. M. 
1866 Scotia 8 2 48 
1873 RS ns be 7 2 9 
1875 City of Berlin 7 15 48 
1876 Germanic 7 11 37 
1877 Britannic 7 10 53 
1880 Arizona .. 7 7 2 
1882 Alaska .. 6 18 37 
1884 Oregon .. 6 ll 9 
1884 America 6 10 0 
1885 Etruria .. 6 5 81 
1887 Umbria .. 6 4 42 
1888 Etruria .. .. 6 1 55 
1889 . City of Paris 5 19 18 
1891 Majestic 5 18 8 
1891 Teutonic 5 16 81 


The Teutonic has ‘made the best single day's ron—517 miles, The 
best run of the City of Paris was 515 miles, 





AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

New South Wales Railways.—The necessity for the responsible 
offices of colonial railways being filled by those who have had ex- 
perience on English lines has never been more strikingly illustrated 
than in the yearly return, just published, of the results now being 
reaped by the New South Wales railways since the inauguration 
of the Commissioners in 1889, It is manifestly necessary to point 
out the changes made in the railways owing to the persistent attempt 
to harass pone reo wa any alteration that is made by any Govern- 
ment officer who is British. ‘Australia for the Australians” is a 
motto being continually brought forward, showing the narrow- 
minded prejudice that exists in the Australian colonies in persons 
of every degree, even at the expense of the taxpayers’ pocket, and 
that no management, however efficient, can be appreciated where 

political jobbery is not rampant. The report for year ending 30th 

5 une was laid on the table of the House on 4th August, a date 
much earlier than bas ever been reached either in New South Wales 
or neighbouring Colonies. 


Railways.—Result for past Ten Years. 























| | Net | 
[5 | earnings Capital 
ee ise 3] Total | after | | expended 
* | 25 2) earnings. paying | on lines 
| 8 3} working | Open, 
i | expenses | 
\Miles.| £ oe: 
1882 | 1268 | 1,701,016 econ fener 
1883 | 1320 | 1,934,694 51,22 
1884 | 1618 | 2,089,749 | Increase | 786,010 | Accumulated | 20,080,188 
1885 | 1732 | 2,178,172 | on 1882 717,555 | decrease on | 21,831,276 
1886 | 1889 | 2,163,803 traffic, | 668,577 1882 result, | 24,071,454 
1887 | 2036 | 2,212,718 | £2,673,278 752,375 | £139,897 | 26,532,122 
1888 | 2114 | 2,800,238 766,832 | | 27,722,7 
} } 
1ss9 | 2171 | 2,588,477) TCTPARC | 903,875 |) Accumulated | 29,999,167 
1890 | 2182 | 2,633,086 - traffic 967,251 | > 1888 result, 30,555,123 
29 | 7449 ’ ’ ” 
1891 | 2182 | 2,974,421 ) 21,245,270 '148,050 | 715,180" | 814768,617 
Tramways.—Result for past Ten Years. 
Length | Net 
Year. of Total earn- 
ne, | er | ings. 
Miles. £ £ 
1882 22 126,262 | 23,066 
1883 25 190,699 } 11,822 
1884 27} 219.942 | " on| .fa75 | Accumulated 
BF 7 ) crease : C 
16868 at) i 1882 — 23'957 on 1882 result, 
1887 38 225,348 || £569,046 | y9'g93 | £52,281 
1888 | 38 236,519 | | 17,323 
| 
1889 8 243,563 |) Increase on| 21,728 \ Accumulated in- 
1890 39 268,962 + 1888 traftic, | 44,889 / crease on 1888 result, 
1891 | 42 292,850 | J 295,818 "| 58,171 J £67,819 
Result of the Working—Railways. 
1891. j 1888. 





Total spent in construction and equipment .. | £31,768,617 | £27,722,748 
Total debentures finally paid off .. .. .. ..| £1,139,175| £1,017,875 
Total cost of construction and equipment, less | 

debentures paid off .. . .. es «+ | 280,629,442 | £26,704,873 














Total cost per mile open for traffic £14,559 | £13,114 
Total mileage open for traffic + 2,182 2,114 
Average miles open for the year .. 2,182 | 2,044 
1 iPass £2,974,421 | £2,295,124 
Working expenditure £1,831,371 | £1,530,551 
Profiton working .. .. .. -. +. «+ «-| £1,143,050|) £764,573 
Percentage of working expenses to revenue .. 61°57 66°69 
Earnings per average mile 0; ar ae ee £1,368 £1,122 
Expenditure per average mile open .. £839 £748 
Gross earnings per train mile oo. = Ce | eae 
Expenses per train mile.. .. .. .. .. .. 52°26d. | 54°91d. 
Net profit permile .. .. .. ‘ 32°62d. | 27°48d. 
Number of passenger journeys 19,037,7 15,174,115 
DE a5 to on. <6 «206, v0 \* 3,686,998 8,331,671 
OD 5 op ose 80° 00 008 115,851 68,101 
Dy “i: os os os ss 2s +s aot Mae 6,689,313 
Locomotives—number of .. .. .. «. «| 439 | 428 
Passenger stock—number of.. .. .. .. «.| 1,023 | 1,039 
Goods stock—number of .. ie? Saat es 9,940 | 8,833 
Result of the Working—Tramways. 

| 1891. 1888. 
Total debentures issued and outstanding... .. | £1,000,000 | £1,000,000 
Amount added to capital account for the year.. £70,598 £67,929 
Total spent in construction and equipment ../| £1,004,212 | £877,244 
Total cost per mile open for trafic .. .. .. £23,628 £22,786 
Total mileage open .. i; 42h 384 
Gross revenue .. .. £292,850 £236,519 
Working expenditure .. .. .. «1 «ss « £239,679 £219,196 
Profiton working .. .. .. «. «+ « «| £53,171 


£17,323 


Cape OF GooD Hope anpD Nata MaliL Service.—The Union 
Steamship Company’s new twin-screw Royal Mail steamer Scot, 
which left Cape Town on Wednesday, 2nd instant, with the home- 
ward Cape of Good Hope and Natal mails, arrived at Madeira at 
8 a.m. on Monday, the 14th instant, and proeeeded for Plymouth 
at noon. The Scot’s passage was made in 11 days 13 hours 
17 minutes, giving an average speed of 16°9 knots per hour. The 
fastest passage between Cape Town and Madeira has thus been 
made by the Scot. 

MANCHESTER SHip CANAL: PROGRESS OF THE WorKs, LATCH- 
FORD.—The works at Latchford are beginning to wear an air of 
completion. Attention on the part of the officials having control 
over the operations seems to be pretty equally divided between 
the viaduct and the locks. When finished, the viaduct will be an 
imposing structure, and railway passengers whilst being conveyed 
over it will be able to see below the shipping pease up and down 
the canal. The scaffolding alone is a sight seldom seen. The huge 
baulks of timber—pitch-pine, the very best for the purpose—are 
braced and bolted together as securely as if they were meant to 
last foran age ; and the erection looks fit to bear almost any weight. 
The canal cuttingat this point has yet to be deepened 15ft.or 16ft. 
The new road to Thelwall runs perilously near the canal, so close, 
in fact, that the authorities, fearful of a landslip, have decided to 
support the bank by building a wall from the south pier of the 
viaduct to the sluices at Morrisbrook. Steam navvies are busily 
engaged clearing away the masses of earth lying between the locks. 
The gates at the upper end of the north lock have been placed in 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


WitH the advance of September a certain ingaorenant is 
showing itself in the iron market here. A greater disposition to 
buy is observable both in the rolled and crude iron departments, 
Prices, too, are rising. 

On ’Change in Birmingham this—Thursday—afternoon manu- 
factured ironmasters reported themselves in receipt of better 
inquiries than for some time past, and orders on the books are 
growing. Consumers, too, are contracting for larger lots, and an 
impression is gaining ground that it will be well to do so, 

he bar makers and the sheet iron makers are the earliest to 
benefit, and each of these classes of producers give improved 
accounts of the state of trade. The revival seems to be not only 
coming from the improvement in the foreign demand mentioned 
last week, but also from quickened inquiries from local consumers 
engaged in the hardware and other iron consuming trades, 
rge bar users were mentioned this afternoon who are 
prepared to give out contracts for 1000 tons of bars in a line, and 
these instances could be multiplied by others. Similarly 
galvanisers and other users of sheets are desirous of placing 
forward orders, and the amount of work doing at the sheet mills 
is in consequence perceptibly increasing. 

Prices of sheets are 10s, to 12s, 6d. better than three or four 
weeks ago, and firms who before were quoting £7 and £7 5s. for 
hard doubles for galvanising, were this afternoon refusing to take 
less than £7 10s. to £7 12s. 6d., and in some cases £7 15s, In the 
same way doubles, which were £7 17s, 6d. and £8 upwards, have 
now advanced to £8 10s, 

Galvanised corrugated sheets have not yet advanced in equal 
ratio with black iron, the result perhaps of orders for export being 
still not over-abundant. But the galvanised article must early 
follow the black sheet, and for home orders there are already some 
firms who will not now take less than £12 10s. for 24 g. Export 
prices, however, for common sheets have not yet got to this 
figure, 

Second and third-class bars are in some cases 5s, advanced on 
recent rates, and makers greatly need the advance, for certain of 
them have been selling at sor Beer low —- Now however, 
that demand seems to be improving, we ought to have heard the 
last of these bottom prices for a while. Good merchant bars are 
£6 10s. to £6 15s.; and common, £6 to £6 5s, Second-class “ list” 
iron bars are £7, and ‘‘marked” bars, first brand, £8 to 
£8 12s, 6d, 

It is a decidedly good sign at date that local iron merchants are 
beginning to replenish their stocks of bar hoop and sheet iron, 
which they have allowed to run down to very low proportions. 
When merchants begin to act thus it may be pretty safely assumed 
as a general thing that it is time for actual consumers to look to 
their stocks, since these merchants are gst the k t buyers 
there are in the market, 

The hoop and strip makers are getting busier, and the latter are 
expressing satisfaction that they resisted all attempts recently by 
the tube makers to induce them to reduce prices from the present 
level of £6 5s. The arrangement which the Strip Makers’ ia- 
tion have come to with the Tube Makers’ Association in place of 
consenting to a reduction of 2s, 6d. per ton, is very novel; and if 
it works well, is likely to form a precedent in the Staffordshire iron 
trade history. 

They have agreed for the present to return to the Tube Associa- 
tion 1s, 3d. per ton on all iron rolled, and this amount as received 
will be put into the ‘‘ pool” which has been formed amongst the 
tube makers, and wal en towards swelling the amount divisible 
amongst the tube firms. The arrangement is subject to notice on 
each side before it can be broken, and will probably form the basis 
of a sort of permanent sliding scale between the two Associations, 

As concerns the Wrought Iron Tube Manufacturers’ . 
satisfactory results appear to have accrued to the members—and 
they embrace all the makers in the trade, not only in this district, 
but also in the North of England and Scotland—from the establish- 
ment of the “ pool” system of contributions as between them- 
selves. Experience has shown that Ities for lling have 
been ineffectual, the rules either being evaded or the weaker 
members being driven out of the Associations. The pool system, 
however, affords relief to the less fortunate members of the trade, 
and prevents unnatural competition. 

The iron trade was very firm this afternoon. Agents of 
Midland firms, and also of hematite producers, are in receipt of 
instructions telling them not to sell. Makers note a distinct 
quickened desire by consumers to get hold of iron, and they are 
not prepared to let them have the market all their own way. 
There certainly is a much larger demand than lately, and con- 
sumers are anxious to contract forward further than makers will 
allow. To stop this tendency makers are either raising prices 
beyond what they imagine they can get for the moment, or have 
closed their books against the receipt of all further orders for a 
while at any price. 

For some c! of pigs this afternoon an advance of 2s, 6d. to 
5s. per ton on a month ago was demanded, and on most descrip- 
tions the rise was 3s. per ton. Midland pigs and hematites were 
the firmest. Northampton pigs were quoted 44s, to 45s.; and 
Derbyshire 45s, to 46s.; while Lincolns were 47s. 6d. to 48s. Some 
South Yorkshire makers, who have recently been selling at 47s., 
now “gee their representatives from taking anything 


below 
oted 62s. 6d. for good West Coast, and 
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Hematites were qu 
Welsh makers Nos. 3 and 4, that lately were 59s, and 60s., and 
Nos. 1 and 2 were quoted 64s. and 65s. in some instances. 

Native pigs are rapidly rising. Cinder sorts have advanced 
from the Eien figure of 36s, to 37s. 6d. to 39s, and 40s, for 
forward orders, and part mines are 45s, firm. Best pigs are 65s. 
for all mine hot blast, and 100s. for cold blast. 

An excellent demand continues in the local steel trade, and 
makers are considering the necessity of declaring an advance, but 
at present it is very difficult togetany. Basic bars, flats, are selling 
at £6 5s. ; rounds up to 6in., £6 10s. ; large rounds for engineers, 
shafting bars, 7 les, ; tees, £6 10s.; channels, 
£6 15s. ; bridge and girder plates also £6 15s,, and boiler plates 
£7 10s. Blooms and billets remain at £5, though some of the 
makers of Siemens qualities in other districts are asking £5 5s,, and 
occasionally even £5 10s, delivered ww here. 

The shareholders of the Patent Weldless Steel Chain Company 
attended at the Birmingham works this week to witness the process 
of manufacture of the patent weldless steel chain, for the produc- 
tion of which the company has been formed. The principle of 
manufacture is exceedingly plex, and ists in punching 
the links out of a steel bar rolled in the form of a rectangular 
cross, There are seven punching operations, and when these are 
completed the bar presents the aspect of a rigid link, every link, 
being united to its fellow at what is the wearing surface of an 








re 


is 
of a repetition of the disastrous floods which made the autumn 
of 1890 so memorable in the history of the undertaking. An em- 
bankment, shutting off Latchford from the Thelwall end of the 
section, has been formed near the company’s offices, and constitutes 
an effectual barrier, so that work at the locks may go on uninter- 
ru ly. Lower down the canal, workmen are employed in 
building the piers for the Knutsford-road swing bridge. To 
faciliate this work, the adjacent London and North-Western 
signal box at the level crossing is in process of demolition. The 
high level station at Latchford is showing signs of existence. A 
irder bridge has taken the place of the arched bridge over Wash- 
ane, which the Ship Canal Company had to take down in con- 
sequence of not allowing sufficient width of roadway. A similar 
structure is about to be thrown over the Runcorn aud Latchford 
Canal.— Warrington Guardian. 


me py and a second pair are being fixed. No appreh 
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y chain, and to break this union the chain is put into a 
machine for the purpose, which twists the links in opposite direc- 
tions, first in one way and then the other. The experiments were 
hardly satisfactory, the links snap before the process of 
wrenching the links apart was completed. As the officials claim 
that the op ag tery already turned out have double the — 
strength of the — iron chains, great interest is bei 
taken in the perfection of the process, as yet, it must be admitted, 
in an incomplete state. 

A new works for the manufacture of seamless steel tubes bas 
been erected in Birmingham by Messrs. B, and G. Shorthouse 
metal rollers of Spring Hill there. The works, which are nam 
the Paragon Works, have been fitted with special machinery, and 


will shortly be in operation, while the tubing will take the same 
name as the works themselves. Three large workshops have been 
, and to draw the metal with perfect truth and steadiness 
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machinery of great power is required. Messrs, Shorthouse have 

ut down a couple of twin bee pone condensing engines of 500 
indicated horse-power. They will work at a consumption of 2} lb. 
of coal per horse-power, which is generated in four Galloway 
boilers. The driving-wheel of the —- is twenty-eight tons 
in weight, built up in the centre, and the rim is a solid cas of 
sixteen tons, The cogs of this wheel and of all the rest of the 

ing, are shallow oly and are machine-moulded and care- 
fully finished, This does away with nearly all the vibration, and 
admits of the power being applied to the draw benches, on which 
the steel billet is drawn out with the most perfect smoothness, and 

et slowly. 

Swedish charcoal steel ingots will alone be used as the raw 
material, on account of its perfectly even character. There will be 
eight double draw-benches, which are driven by a geared steel 
shaft 12in. diameter. One gearing works the benches at twice the 
speed of the other. The requisite rolls and drilling machinery are 
laid in, and the massive character of the rolls may be imagined 
when itis stated that each set with its gearing weighs about 120 tons, 
For annealing the tubes a complete set of muffle furnaces of the 
newest design have been built. The new plant is from the plans, 
and has been laid down under the supervision of Mr, E, Flint, 
C.E., of Witton, near Birmingham, 

The borough engineer of Wolverhampton, Mr. R. E. W. 
Berrington, has proposed a scheme to that Corporation for getting 
rid of the present pan system in use for the removal of sewage, 
and substitute the Sees am consisting of the employ- 
ment of waste water-closets and a limited number of water-closets. 
The number of houses to which the pan system is at present 
attached is over 17,300, and Mr. Berrington suggests that if this 
were abolished, there would be a saving in the course of twenty 
years of no less than £115,320. Mr. Berrington pronounces the 
pan system the dirtiest and most expensive plan of age removal 
that has seen the light during the present century. 

Ata meeting of a section of the shareholders in the Birming- 
ham Tramway Company, held in Birmingham during the week, it 
transpired that in consequence of the strong feeling of opposition 
on the part of the shareholders against the policy recommended 





by the directors of adopting a compressed air motor as the traction | troo 


power throughout their system, it has been decided to withdraw 
the scheme unreservedly, A reorganisation of the affairs of the 
company is probable. 

Engineers generally of the City and district have long been 
evincing no small amount of interest in the establishment of a 
technical school for Birmingham — now an accomplished fact. 
From the first programme of the new Birmingham Municipal 
Technical School, which has now been issued, it ap that the 
trade courses of lessons in connection witn the school comprise 
engineering, iron and steel, brass and yellow metals, white metals 
gold and silver, chemical, building, glass, electro-plating and 
gilding, metal plate and —— and philosophical instruments. 
The five laboratories will be replete with the most modern type of 
machinery and apparatus, 

In the machine department several new lathes and machines 
have been erected for the use of advanced students, and the 
additional classes in white metal, metal-plate work, and plumbing. 
The subject of electrical engineering for pupils intending to follow 
it as a profession will be taken up, and a class will also be instituted 
for acquiring a knowledge of telegrapby and telephony, and the 
instruments yee om Classes in mechanical engineering and 
steam and metallurgy are also to be dealt with. The classes are to 
be opened very shortly, and with very low fees, The school pre- 
sents every appearance of becoming a great success, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The more animated tone which has come over the 
market during the last week or so has not only been well main- 
tained, but prices still show an upward tendency, and upon some 
brands of pie iron there have been further advances of 6d. to ls, 

r ton. hether the present improvement is to be permanent is, 

owever, a matter of considerable doubt; makers who have 
recently been selling at unremunerative prices will, of course 
make a strong effort to maintain the slight advance, but it will 
remain to be seen how far the increased buying, which has been 
going on is due to temporary requirements for the shipping season 
which is now in full swing, and to what extent, if any, there is 
any real improvement in trade generally. For the present, there 
isa disposition to take amore hopeful view with regard tothe future, 
but in many of the principal iron-using branches of industry the 
tendency continues in the direction of slackening activity, and an 
uneasy feeling still prevails with regard to probable labour difficulties 
in the near future. 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday, and a fairly-active inquiry was reported for 
both pig and finished iron, with a general hardening tendency in 
prices, some brands of pig iron being further advanced about 6d. 
to 1s. per ton upon the quotations of last week. So far, however, 
as Lancashire iron is concerned quotations remain age. my 
local makers still asking about 45s, for forge to 46s, for foundry, 
less 24, delivered equal to Manchester, with only a limited business 
doing in the Manchester market on the basis of these figures. In 
district brands, however, a considerable weight of business has 
recently been put through, and several of the makers are now so 
heavily sold that they are practically just now not quoting at-all in 
the open market. Merchants in someinst are evidently anxious 
to ape out orders to cover previous sales; but this they are unable 
to do within 6d. to 1s, per ton of the prices which would have been 
accepted recently. In forge — of Lincolnshire prices 
remain unchanged, 43s, 6d., less 24, being still quoted for delivery 
equal to Manchester, but upon foundry iron prices have advanced 
considerably, and makers are now asking about 46s., less 24, 
delivered here. There is also a decidedly stronger tone as regards 
Derbyshire brands, forge qualities averaging about 44s. to 44s, 6d., 
whilst best foundry numbers are firm at 48s, to 49s., less 2h, 
delivered equal to Manchester. There is also a continued steady 
upward movement in outside brands offering in this market, good 
named foundry Middlesbrough not being quoted under 49s. to 
49s, 6d. net cash delivered equal to Manchester, whilst Eglinton 
and Glengarnock have been both quoted at about 52s, 6d. net cash 
delivered at the Lancashire ports, although the first-named brand 
might in some instances be bought ata little under the above 
figure. 

In the finished iron trade a good steady business continues to 
be reported generally, and as a rule forge — are well 
supplied with orders for the next month or so, whilst prices show 
a decided hardening tendency. Lancashire bars are now quoted 
at £5 17s. 6d. to £6 per ton, whilst for North Staffordshire 
qualities £6 is the minimum figure that is being taken for delivery 
in this district. Lancashire sheets range according to quality from 
£7 5s, to £7 10s., with the usual extras for doubles, and hoops are 
firm at £6 5s, as the minimum for delivery in the Manchester 
district, with special cut lengths quoted at £6 10s, to £6 12s, 6d. 
delivered ex-steamer Liverpool. 

A generally improved tone is reported in the steel trade, with a 
fair business doing both in raw and manufactured material, and 
prices move steadily > ig me Good foundry hematites are now 
quoted at 58s. to 58s, 6d., less 24, delivered equal to Manchester, 
whilst for the better qualities of steel plates buyers could not 
now place out orders at anything under £7 7s. 6d. to £7 10s., 
delivered to consumers in the neighbourhood of Manchester. 

A moderate business is repo in the metal market, with prices 
generally firm at fully late rates, manufacturers in most anes Vilag 
well supplied with orders to keep them engaged for some time to 
come, 

There is pate no new feature of importance to notice with 
regard to the engineering industries of this district, As previously 








reported, orders in hand are keeping most departments fully occu- 
pied for the present, but generally new work is only coming for- 
ward slowly. The report issued this month by the Amalgamated 
Society of Engineers also gives further evidence of the decline in 
trade, For several months past the number of members in receipt 
of out-of-work ——— has been steadily increasing, and this month 
there has been a further substantial increase, bringing the number 
of out-of-work members to about 34 per cent. of the total member- 
ship. The reports from various districts as to the condition of 
trade are a'so less satisfactory. In several important centres it is 
returned as bad, while, with very few exceptions, it isnot returned 
as more than moderate, 

Messrs. A. C, Wells and Co, have this season introduced several 
improvements in their Wells light, one of which is a new self- 
starting arrangement with which all their lamps are now being 
supplied, This arrangement is readily pe Her af the only altera- 
tions required being the addition of an air valve at the bottom of 
the stand pipe, a pet-cock half-way up, and a flap on the burner. 
The oil valve connects as before with the lower part of the tank, 
the air valve admits air from the upper part, and oil is allowed to 
rise in the stand pipe until it reaches the pet cock; air is then 
blown through this column of oil by means of the air valve at the 
bottom of the stand pipe, and, becoming carburetted, passes up 
through the burner and out of the jet, where it is ignited and 
burns in a strong, hot flame. The flap intercepts this flame, and 
spreads it through the burner tubes so that these become hot in 
two or three minutes, and the arrangement, it may be added, 
works admirably without smoke or smell. They have also 
this season introduced a reflector for use with the Wells light. 
This is a circular —— of polished metal, which is slipped on to the 
back-guard and throws all the light in one direction. This reflector 
is pl applicable for work on the face of a wall or in a cutting, 
and will no doubt be found a very useful addition to the big I 
may add that the firm have now sold over 5000 of their Wells 
lights, and have introduced them in almost every country in the 
world, They have been adopted by nen Seager for 
naval and military purposes, and in France, Germany, and Italy some 
interesting experiments have been made with them in entraining 


With the completion of their new main system of drainage, the 
Manchester Corporation have in contemplation a complete re- 
arrangement of the closet sytem at present in use for cottage 
Lana Some twenty years ago, the Corporation, in face of con- 
siderable opposition on the part of the property owners, enforced 
a general adoption of what is known as the pail and tub system of 
closets, the object of which was in the first — to secure a daily 
removal of the excreta and refuse, and at the same time to kee 
the excreta separate from the ashes and dry refuse, so that it coul 
be dealt with independently in the manufacture of a patent manure. 
It is now, however, contemplated to gradually abandon altogether 
the pail and tub system and substitute a water-closet system 
adapted for cottage property, whereby the refuse water from the 
slopstones and down spouts can be utilised as a means of flushing 
instead of the usual expensive separate water system. Several 
patent systems for dispensing with the ordinary separate water 
supply, and in place of this utilising the refuse water from the 
slopstones and the rain water from the down spouts, have recently 
been introduced, and the Corporation are in communication with 
the sanitary authorities in a number of towns, with a view 
of satisfying themselves as to the best method to be adopted 
in carrying out the new system. Something like the above 
method has already been tried upon property in Manchester, and 
found to work satisfactorily, but so far the Corporation have only 
enforced the alteration of the existing pail and tub system in one 
or two unhealthy areas, With regard, however, to any new 
cottage property, the adoption of the water-closet system is being 
made compulsory. 

The gradual completion of the Manchester Ship Canal is making 
steady progress, and during the past week operations have been 
commenced for filling the Ince and Weaver section and connecting 
it with the Ellesmere section, which was opened some time back. 
When this further section is completed, the important traffic from 
the Weaver will pass through the canal. 

In the coal trade the better qualities suitable for house-fire 
purposes continue in brisk demand for the season of the year, and 
prices show a steady hardening tendency, several of the local 
collieries having gee! advanced their list rates with the 
middle of the month. Inland requirements for the commoner 
classes of round coal, for iron-making and steam purposes, continue 
only moderate ; but there are more inquiries for shipment, and 
rather better prices are being got at the ports on the Mersey. 
we classes of fuel remain without improvement, supplies being 
still considerably in excess of requirements, with surplus quantities 
pushed for sale at extremely low figures. At the Fw mouth best 
coals now average 12s. 6d.; good second qualities, 10s. 6d. to 11s.; 
common house-fire coals, . 6d.; steam and forge coals, 
7s. 6d. to 8s, 3d.; burgy, 6s. 6d. up to 7s.; best slack, 5s. 6d. to 6s. ; 
and common sorts, 3s. up to 4s. per ton. 

For ship t, dinary descriptions of steam coal are 
averaging 9s. 6d., and the better qualities 10s. per ton, delivered 
at the ports on the Mersey. 

Barrow.—The hematite pig iron trade of this district has been 
somewhat stronger during the past week on t of lative 
influences that have been at work. The amount of actual business, 
however, done during the week not been extensive, the 
demand still being very small from all sources, Prices have 
fluctuated somewhat during the week. On Monday hematite 
warrants were quoted as high as 50s. 104d., whilst later on in the 
day their value fell to 49s, 10d., but have since risen to 50s. 6d., 
at which price some little business is now doing. Makers have 
been quoting Mixed Nos. of Bessemer iron at about 51s., but have 
done business at as low as 49s, These transactions are for forward 
delivery, no orders being booked for delivery at future dates, 
There are still forty-two furnaces in blast, and thirty-five standing 
idle, The stocks of hematite warrants have been increased during 
the week to the extent of 493 tons, and now stand at 151,297 tons. 

There is little doing in the steel trade. The orders that are 
coming to hand are of small proportions, and many of the mills are 
standing idle. The demand for rails keeps small. Heavy sections 
are at £4 5s., light sections at £5 15s., and colliery descriptions at 
£6. Plates for shipbuilding purposes are in improved demand at 
the advanced price of £6 2s, 6d. Angles and boiler-plates are in 
fair request at £5 15s. and £6 15s. per ton respectively. In hoops 
there is a fair amount of business oing at from £7 to £8 per ton, 
according to section. Blooms are £4 5s., but are only a poor 
trade. Steel wire rods are in poor request at £8 2s. 6d. for No. 5, 
and £8 5s. for No, 6 standards. Slabs, billets, and tin-plate bars 
are in quiet demand at £4 17s, 6d. each, Spiegeleisen is quiet at 

r ton. 

Shipbuilders and engineers have a fair amount of work in hand, 
as also have boiler-makers and ironfounders, 

Tron ore is weak at £9 per ton, net, at mines, for average 
qualities, 

The coal and coke trades are quiet, East Coast coke is at 
17s, 6d. to 18s. 6d. per ton delivered. 

The shipments of pig iron and steel from West Coast ports 
during the ae week represents 17,357 tons, compared with 
15,086 tons last year, an increase of 2271 tons, p to date 
680,845 tons have been exported, against 752,169 tons last year, a 
decrease of 71,324 tons. 














THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A PERCEPTIBLE change for the better has to be noted in the iron 
and steel trades, week prices cn the Glasgow Exchange im- 
proved from 1s, to 2s. per ton. This advance could not have been 
caused by any influx of orders for forward delivery, as the market 





is practically devoid of fresh work of all kinds in the heavy 
departments. Speculators in the North must have come to the 
conclusion that prices cannot go lower, and turned their attention 
to buying while values were at the present low rates. Hematites 
are quoted at 56s. to 58s., delivered in Sheffield ; Bessemer steel 
realises £5 17s. 6d. per ton for slabs and billets of guaranteed 
temper, subject to the usual discount; Siemens-Martin steel is 
quoted at £6 10s., and upwards. 

The St. Leger week is an ‘‘ off” time in the colliery district. 
The miner is an ardent patron of the racecourse, and Doncaster 
draws him like a magnet when the races are on. It is not alto- 
gether an inconvenient arrangement for railway companies, as it 
enables them to concentrate their attention on the enormous 
passenger traffic which exhausts their resources of staff and 
material. The recent advance in house coal, noted last week, is 
maintained with difficulty, as the sudden advent of sultry weather 
has at once checked consumption and caused the demand to be 
greatly reduced. Silkstones are firm at 10s. 6d. to 11s. 6d. per ton ; 
Barnsley house, from 9s. 9d. to 10s, 6d.; Flockton, 9s. 9d. to 10s. 6d. ; 
thin seam coal, about 8s, 9d. per ton upwards—all at the pit. A 
very steady demand is being experienced for steam coal, the export 
requirements being pressed for, while there is a good call for home 
consumption. Steam coal makes from 10s. to 10s, 6d. per ton. 
Gas coa] is rather easier than at the corresponding period of last 
year. At last there is a prospect of lower rates ruling in the 
classes of fuel required for manufacturing purposes, there being 
more competition in the collieries, which is causing the tendency 
to be downwards. This is a point upon which great complaint has 
been heard of late, manufacturers declaring that they could not 
possibly produce at a profit unless substantial relief was conceded 
them by the coalowners. They are now able to obtain fair 
qualities at from 5s. to 6s. per ton; where commoner qualities will 
serve the purpose much lower prices prevail; smudge can be 
had at from 3s. down to 2s. 6d. per ton. Coke continues to be in 
very quiet request, with no improvement in quotations, but there 
is an idea in the trade that a general advance will soon be 


obtained. 

The South Yorkshire collieries are still increasing their trade with 
Hull. The weight sent from all Yorkshire during August was only 
760 tons more than in August of 1890; but the South Yorkshire 
pits, with a few exceptions, sent larger quantities. Denaby Main, 
as usual, heads the list with a tonnage of 20,416 tons, or about 
4000 tons more than in August, 1890. Manvers Main comes next 
with 13,220 tons, which is a decrease of 5400 tons on August of last 
year. Aldwarke Main—John Brown and Co.—sent 10,384 tons, 

inst 7912 tons. This colliery, for the eight completed months 
of the year, has sent 42,880 tons, against 24,712 tons for the corre- 
— period of 1890. Denaby Main, for the same period, 
shows a tonnage of 129,072 tons and 114,976 tons respectively. 
Thorncliffe—Newton, Chambers, and Co.—is also increasing 
its business with Hull, the tonnage taken to the port exhibit- 
ing an advance of 1000 tons in the month, and of 2000 tons 
on the eight months. Wharncliffe Silkstone, on the other 
hand, has decreased by 2500 tons on the month, and 14,000 tons 
in the eight months. Colliery mi ers say that they could have 
done a much larger business with Hull had the men worked as 
they might have done. The miners, it is said, work with great 
irregularity, which has the double effect of decreasing the output 
and increasing the cost of coal-getting. 

The conclusion of the war in Chili has had an excellent effect on 
several of our heavy trades, as it has released a considerable value 
in machine and engine material, which was waiting delivery to 
Iquique and other ports. When the conflict commenced a local 
house was full of work for machinery for the nitrate fields. It has 
been completed for some time, and is now in course of delivery. 
In railway material there has been less activity of late, though 
there is no lack of work as yet on old orders. The firms on the 
coast are but languidly engaged on rail and other orders. At 
Workington the only establishment at all employed fully is that of 
Messrs. Charles Cammell and Co., of Sheffield, Derwent Iron and 
Steel Works, where the capacity of output is equal to 6000 tons 
of steel railsa week. The Solway coast is at present very quiet, 
most of the furnaces being out of blast, and much distress prevails 
at Workington. 

The general trades of the town in cutlery, edge tools, and 

lated goods continue well employed for several markets, the 
hristmas trade having now commenced, It is expected, however, 
that the season will be quiet, owing to the stocks laid in for 
last Christmas not having been fully exhausted, the influenza 
epidemic interfering with the ow functions which play so 
prominent a part in the demand for table requisites of all kinds. 

At the last meeting of the Sheffield Junior Engineering Society, 
held on Friday, Mr. Stanley read a paper on ‘‘The Ventilation of 
Mines.” Mr, Stanley explained his — system of forcing fresh 
air under slight compression through the workings of the mine at 
a slow velocity, and advocated the adoption of this system asa 
means of preventing explosions, and affording greater comfort to 
the miner, instead of the existing method of exhausting the air at 
a high velocity, which, he contended, causes great lateral depres- 
sion at the sides and roof, with consequent danger to life. 

At the Alcester Show Messrs. John Crowley and Company, ef 
the Meadow Hall Works, were awarded two silver medals for their 
chaff cutters and turnip cutters, both of which are on improved 
principles, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE generally in this district continues to show improvement, 
the pig iron trade especially, though perhaps buying is not quite so 
actively carried on as it was last week, when an enormous amount 
of busi was tr ted. Still, the situation is satisfactory, and 
the prospects for the autumn are regarded asencouraging. Buyers 
of pig iron are more eager to do business than the makers, for the 
latter have booked so many orders this month that they can hold 
out for better prices, which are likely to be realised if the 
deliveries keep on at the rate that has recently been reported. 
Better prices have this week been realised than any that have 
been known since the early part of July, and No. 3 is 2s. 6d. per 
ton better than it was in the first week in August, when the 
minimum of prices was reached this year, and since that time there 
has been a steady advance. There is good reason to believe that 
the prices will not be worse than at present, as long as the northern 
navigation season lasts, and therefore those who have iron to 
buy for delivery this year are anxious to purchase, They, how- 
ever, find it not a little difficult, for there is only a comparatively 
small quantity of iron in second hands, and the makers, so to 
speak, have the market pretty much to themselves. Deliveries on 
export account this month are very large, in fact they have never 
been so extensive in any month this year, besides which local 
consumption has increased, because the finished ironworks are 
more fully employed. The shipments of pig iron from Middles- 
brough this month to Wednesday night reached 50,515 tons, as 
compared with 35,325 tons in August to 16th, and 32,045 tons in 
July to 16th, the increases being chiefly to Scotland and Germany ; 
and if the present condition of affairs be maintained for the rest 
of the month a large reduction of stocks must be looked for. 
Thus the market is altogether more sanguine, and was quite 
unaffected by the uneasiness that was caused in the money 
market by the rumours respecting Eastern affairs. Holders of 
warrants are firmer than ever, and the endeavour now is rather to 
es * than to sell. 

iddlesbrough warrants have been as high as 41s, 24d, cash 
this week, and a considerable demand was reported for them at 41s. 
On Wednesday, however, 40s. 7d. was the price, but it was only 
— to get odd lots at this. The stock in Connal’s stores on 
ednesday evening was 153,636 tons, or 210 tons decrease on 
Wednesday last week, and 372 tons decrease this month. 
Makers have been getting 41s. for prompt f.o.b, deliveries of 
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No. 3 G.M.B. Cleveland pigs, and from people who last month 
would not pay more than 6d., and held in the ex tion 
of prices going lower than that, as there appeared a likelihood of 
there doing. Some of the merchants have been considerable 
losers by this policy, for they sold to the Continent at 38s. 6d., in 
the expectation that they would be able to buy the iron at less 
to fulfil their contracts, instead of which they have to pay more. 
A large quantity of No. 3 has been sold both this week and last 
at between 40s. 6d. and 40s. 9d. for early delivery, and producers 
are not now disposed to — less for delivery over the last quarter 
of the year than they will take for prompt. The advance that 
has been made in the values of the lower qualities of pig iron is 
very satisfactory; they are not so plentiful as they were, and a 
better demand has sprung up for them, so that producers do not 
see why they should be accepting 3s. or 4s. less for qualities 
which are usually only 6d. or 1s. less than No. 3. The supply has 
certainly been reduced, because makers have been endeavouring to 
turn out more No. 3, and the consumption is larger because the 
finished ironworks are better employed. The one advantage that 
the low price of forge has given is, that it has led to a larger 
demand for it from Scotland, where it can compete successfully 
with native iron; but the business has left practically no profit. 
No. 4 foundry has been raised to 39s., and grey forge to 37s. 3d., a 
large quantity of the latter having been sold at 3d. less, and some 
firms have even been able to get East Coast hematite is very 
scarce, and nominally the price is 50s. per ton for mixed numbers 
for forward delivery, there being none obtainable for prompt from 
Tees-side makers. The ironmasters are beginning to make a com- 
plaint that is usual in the autumn season, viz., a difficulty in 
getting trucks, which causes them much inconvenience, both in 

to their supplies of materials and their deliveries of iron. 
It might have been expected that, with trade comparatively so 
quiet, this difficulty would not be experienced this year; but this 
isnot so. The scarcity of trucks is caused by the extra require- 
ments of the timber import trade. 


It is not likely that the Grosmont Ironworks will be restarted at | £ 


any early date, for the trustee has decided that all the loose plant 
and tools, both at the furnaces and the mines, shall be sold by 
auction at the end of this month. It is very probable that opera- 
tions will not be resumed, as the works are not well situated for 
competing, and the ore in the mines is very lean. If there had 
been facilities at Whitby for the loading of pig iron cargoes cheaply 
a different result might have attended the working of these 
furnaces. The smelting of pig iron had to be abandoned a few 
—— ago at the Glaisdale Ironworks, a little further up the Esk 

Valley, and the furnaces have there been pulled down. They were 
too far from the seats of consumption, and there was too long a 
lead also for the fuel that was used. 

In the shipbuilding industry improvement is shown, and there is 
a much better outlook for the winter than anyone had reason to 
anticipate. The yards in the North are well employed, and it has 
been found possible to resume operations at t yards which 
have been closed for some months, viz., Schlesinger, Davis and Co., 
at Wallsend, where orders for three ca: steamers have been re- 
ceived ; Robt. Stephenson and Co., oo alin where two composite 
lightships for the Trinity House are to be constructed; and Thomas 
Turnbull and Son’s at Whitby, where a steel steamer of 4000 tons 
carrying capacity is to be built. There is a lot of Government 
work still in course of execution at the Tyneside yards, and Sir W. 
G. Armstrong, Mitchell, and Co. are about to construct two gun- 
boats for the Brazilian Government. It is proposed to establish 
another shipbuilding yard at Hartlepool ; indeed, the matter has so 
far that plans were submitted at this week’s meeting of 
the Port and Harbour Commissioners. It is to be on the south 
foreshore of the Channel at Hartlepool, and is intended for the 
construction of small vessels, such as steam trawlers. The new 
yard at Haverton Hill, near Middlesbrough, is intended for the 
building of the largest vessels. 

On Tuesday a very destructive fire occurred at Messrs. R. Craggs 
and Sons’ shipbuilding yard at Middlesbrough, all the buildings 
except the commercial offices and joiners’ shop being consumed, and 
it was with difficulty that the fire could be prevented extending to 
the adjoining yards of Sir Raylton, Dixon, and Co. and Messrs. Har- 
kess and Sons. All the models and drawings were burnt, but for- 
tunately the vessels under construction or repairs were not 
d Several hundred men will be laid idle by the accident. 

Manufacturers of steel plates and angles are well occupied, and 
maintain the higher prices quoted last week, but the rail trade is 
slack. Messrs. Bolckow, Vaughan, and Co. have, however, secured 
orders, chiefly for India, for rails and sleepers, which mot y 

the 


week of last year. The total included to the United States 150 
tons; Canada, 975; Australia, 175; France, 25; Italy, 300; 
Germany, 780; Russia, 10; Holland, 165; Belgium, 120; Spain 
and Port 575; China and Po gree 270; other countries, 155 ; 
the coastwise shipments being 3421 tons compared with 4480 in the 
“Th tah 1g trad depressed state, 
e pipefounding e is getting into a very de \. 
The Glasgow Town Council has placed with Messrs. D, Y. Stewart 
and Co. an order for 2200 tons of 48in: > oe for the extension of 
the Loch Katrine waterworks, Several other firms have next to 
nothing on hand, and unless an improvement should soon take 
place, one or two works will be practically idle in a short time. 


One furnace has been taken off ordinary iron, which is now veing 
produced by 54 furnaces, com with 43 twelve months ago ; 
there are 15 furnaces maki ematite, and 4 making basic, com- 


pared with 27 and 8 respectively at this time last year, 

During the week there was shipped from Glasgow locomotives 
to the value of £10,850, machinery £6451, steel goods £9037, and 
iron manufactured is £32,000. 

There has been more doing in the steel trade, the fresh orders 
placed having been considerable, and mostly in connection with the 
shipbuilding trade. The quantity of steel placed for shipbuilding 
purposes during the last few weeks has been sufficient to y the 
prices, and on account of the better demand and a rise in the cost 
of raw material, prices of steel have been advanced 2s, 6d. to 5s. 
per ton, the figures being still considered very low from the point 
of view of the makers. Steel angles are quoted £5 17s. 6d., ship- 
moa £6 7s. 6d., boiler lates £7, sheets £8, all less 5 per cent. 

iscount for delivery in G w district. 

A good steady business is being done in the manufactured iron 
a, | erp Makers of bars report a good inquiry for common 
and best sorts, and some of the sheet makers have their order 
books filled for five or six weeks ahead. The lowest grade of 
common bars is quoted at £5 15s,; second grade, £6 ; highest 
grade, £6 2s. 6d., best bars being 10s. per ton higher ; sheets, 
7 10s., these prices being all subject to the usual 5 per cent, 
discount, 

There is more appearance of an improvement in the shipbuilding 
trade of the Clyde. Quite a number of fresh orders have been 

laced at Greenock and Port Glasgow. A number of the yards, 

owever, still show little on the stocks. The return of Mr. Biles 

to Glasgow as Professor of Naval Architecture, and the association 

of Dr. Elgar with the directorate of the Fairfield Shipbuilding 

ene. are both regarded here as events of good augury for the 
e. 

“The coal trade continues very active, the inquiry for shipment 
being particularly good, especially on the East Coast. The coal 
shipping season has been a remarkably good one all through the 
= till now; the quantity dispatched from Glasgow has been 
are, and the following increases at outlying ports, compared 
with the shipments last year to the same date, are interesting :— 
Ardrossan, 30,160tons ; Ayr, 69,609 ; Granton, 19,507 ; Grangemouth, 
65,131; Greenock, 6994; Irvine, 1436; Leith, 41,000; and Troon, 
19,823. The inland demand is well maintained. The prices f.o.b. 
at Glasgow are—Main coal, 8s, per ton; splint, 9s.; steam, 10s, to 
10s, 9d.; ell, 9s. to 9s. 3d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE condition of the coal trade, which for some time has been 
entering upon the quiet period of the year, was not improved by 
the occurrence of Mabon’s Day last week. The mass of the 
colliers remained out for a day or two, and a larger number than 
usual were to be seen still idle even towards the close of the week. 

Last week’s coal shipments from Cardiff were small. The total 
of all the ports connected with Cardiff, Bute, Barry, and Penarth 
amounted only to 221,026 tons, or a little over what the Bute 
Docks has done alone in more prosperous times. Swansea figu 
still lower, the export total being only 19,239, while Newport, in 
proportion, was better placed than either of its competitors, the 
total coal exports for the week totalling up 47,392 tons. 

There is one fact to be noted as assuring, and that is that though 
holidays interfere and tonnage has been delayed, as in the case of 
Swansea in particular, prices do not decline in d 
with the wishes of buyers. Best qualities steam are still quoted in 
Cardiff at 13s. 6d. to 14s., and for inferior coals prices ranged this 
week from 12s, 6d. even up to 13s. 3d. Small steam in particular 








their mills going for a little time, and they have reop 

Eston Steel Works this week. The irregular working of this esta- 
blishment, which gives employment to some 3000 hands, has caused 
great distress in Grangetown, where most of the men reside. 
Taking the whole of the year, the works have not been running 
above half-time, and in some of the mills, it is said, not much 
more than a third full time has been got. It is now proposed to 
start a soup kitchen there, and already free dinners are being given 
to some 700 of the children, towa: the cost of which Messrs, 
Bolckow, Vaughan, and Co. have themselves given £50. 

The directors of Palmer’s Shipbuilding and Iron Compan 
announce that the operations during the year ending June Both 
last resulted in a loss of £10,997, and they are-unable to declare a 
dividend upon the ordinary shares, while to the preference 
shareholders they have to take £20,000 out of the reserve fund. 
The company’s capital is £1,068,395. The bad result is in a great 
measure due to the quarrels between the men’s different unions, 
and not to disputes between the masters and men. These quarrels 
led to lengthy strikes, and work which would have yielded a 
profit if operations had been regularly carried on, resulted in loss. 

The finished ironworks are somewhat more fully ay Oy and 
prospects are more encouraging, but so far any rise that has been 
made in + has been covered by the additional cost of pig iron, 
and work is not carried on more profitably. Ship plates are 
£5 10s.; boiler plates, £6 10s.; ship angles, £5 7s. 6d.; engineering 
angles, £5 10s.; common bars, £5 Tos: and best bars, £6, all less 
23 per cent. discount and f.o.t. at producers’ works. 

At the Cleveland ironstone mines the output has been reduced 
as the consumption of the furnaces is less, and at several mines a 
number of the miners and others have been dismissed, some 
going to the collieries, where trade is brisk and the owners can 
afford to pay better wages. At Liverton, Longacres, and Lingdale 
mines, miners have received notices this week to terminate their 
engagements. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been more animation in the “+ pig iron market 
this week than for a considerable time past. e demand has been 
chiefly for Cleveland and hematite pigs. Very few transactions 
have taken place in Scotch warrants. Consumers who desire Scotch 
iron, instead of coming into the market, prefer to purchase it from 
the makers, and speculators decline to touch Scotch warrants so 
long as they are held by the syndicate. There has been sub- 
stantial advance in the prices of Cleveland and hematite pigs, the 
former selling about 40s. 5d. cash, and the latter 50s, 6d. itch 
warrants are nominally 47s. 5d. cash. 

The prices of makers’ pis iron are as follows:—G.M.B., Govan 
and Monkland, No. 1, 48s.; No. 3, 47s. 9d.; Carnbroe, No. 1, 
48s. 6d.; No. 3, 48s. 3d.; Clyde, No. 1, 56s.; No. 3, 52s.; Gart- 
sherrie and Summerlee, No. 1, 57s.; No. 3, 53s. 6d.; Langloan, 
No. 1, 58s. 6d.; No. 3, 55s.; Coltness, No. 1, 59s.; No. 3, 54s. 6d.; 
Calder, No. 1, 57s. 6d.; No. 3, 54s.; Glengarnock at Ardrossan, 
No. 1, 57s. 6d.; No. 3, 50s.; Dalmelli m and Eglinton, No. 1, 
51s.; No. 3, 50s.; Shotts, at Leith, No. 1, 59s. 6d.; No. 3, 6d.; 
Carron, at Grangemouth, No. 1, 61s. 6d.; No. 3, Bas. 

The shipments of pig iron from Scotch ports in the past week 
amount to 6866 tons, compared with 10, in the corresponding 








at a fairly point—bs. 6d. to 5s. 9d. per ton. 

I fully anticipated noting this week a slight advance in house 
coals, but these remain much about the same, the fine weather 
having been a deterrent. This week No. 3 Rhondda is selling at 
12s, 9d. to 13s.; small, 8s. 3d. to 8s. 6d.; No. 2 large, lls. 3d. to 
lls. 6d.; and a good through house coal, 9s. 6d. to 9s. 9d. per ton. 
The low figures current in the house coal trade are certain to 
prompt business, and then an advance may be relied upon. 

Patent fuel remains in steady demand at Swansea and Cardiff, 
prices ranging about 12s, 6d. to 12s, 9d. I am informed that 
substantial bookings ahead have taken place, so that prices are 
certainly not likely to recede. 

The slight improvement going on in the steel trade has told a 
little upon coke, and at Ca iff this week manufacturers were 
asking 18s, to 18s. 6d. for furnace, and 20s, 6d. to 21s. for foundry. 
It is this quick action upon improvement which is so annoying to 
ironmasters. Directly a better tone begins to prevail everything 
runs up in price, in raw material and accessories, and the advan- 

is neutralised. 
teel bar continues to be the staple at the various steel works, 
and as Swansea is beginning to forge ahead in tin-plate shipments 
the placing of bar orders is increasing. Last week stocks were 
increased by 34,260 boxes, but this was due to local causes—non- 
arrival of tonnage. This week eight steamers are due to load for 
America, Batoum—now a large buyer—and the Continent. 

It was noticed and commented upon on ’Change this week at 
Swansea that the tone of the trade was improving. Trustworthy 
advices from the States indicate failure of make, and show such a 
decline in stocks that demands thence will soon be forthcoming in 
greater volume than at present. The Americans some years ago 
went in for black plate, with the intention of doing their own 
tinning, but failed, and it is stated that the failure now is in the 
same direction. An authority in a local paper notes this as being 
due to the fact that female labour at the Welsh works is consider- 
able, and that as the American women will not work, and Welsh 
girls and women will not emigrate, the great Welsh industry has 
nothing to fear. 

The council of the Stee] Smelters’ Union having considered the 
report of the deputation who waited upon Mr. Williams, of the 
Upper Forest Works, have given their opinion as follows :—‘* That 
as the rates paid, while not the lowest, were nearly 30 per cent. 
under the highest, this council do not consider that any reduction 
iswarranted.” 

In connection with labour at some of the tin-plate works there is 
a little friction, which it is to be hoped will pass away as trade 
improves. It is sizongly to be hoped that as the trade is just 
beginning to gather vigour, no loca] difficulties will arise to inter- 
fere. Prices are firmer this week, but quotations are generally 
maintained. 

The coal dispute at Llanelly, affecting 500 men at Neville, Druces, 
and Co., is likely to be amicably arranged. : 

The post of ral manager of the Cambrian Railway, which 
Mr. Conacher, who has held it so long and worthily, is vacating 
for a similar appointment on the North British, is the subject of 
keen competition, no fewer than nineteen applicants being candi- 
dates. Out of these three have been sel to appear before the 


rate, and of these Mr. Henshaw, general of the 
Brecon and Merthyr line, is one. It is asubject of di ion, 
now that the Brecon and Cambrian are s0 Ww r 
the appointment of Mr. Henshaw would not be an eminently 





favourable one for the interests of both lines, Mr. Cunningham 
coming in well as superintendent of outdoor arrangements. 

Pontypridd, now the centre of a great colliery district, is, like 
Llanelly, moving onward in the annals of progress, and vigorous 
efforts are being made to obtain corporate powers, so as to still 
sgn! — advance. The system of sewerage to the sea is progress- 

we 
e colliers’ dispute at Mountain Ash, affecting 400 men, wears 
an ominous look, though strenuous efforts to bring about an 
arrangement are being made. At one meeting a vote against an 
agreement was unanimous, A ballot vote is now to be made, 
and if this should tend the same way the men will come out. 

Various rumours are circulating in Cardiff affecting the acquisi- 
tion by the Great Western Railway of Cardiff and Penarth 
Docks, but it is stated on good authority that there is no truth 
in the rumour, 

Sir W. T. Lewis has had a busy time, as may be imagined, 
since his return, and figured this week in several important 
conferences. 

ym g bas yet transpired in connection with the new sliding 
scale and the small coal question, but it is understood that the 
subject is keenly discussed. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE general condition of the iron industry over here has, this 
week, remained much the same as reported last week. Business 
transactions continue to move in rather narrow limits, but there is 
a certain animation on the market notwithstanding, and in many 
branches a decided tendency to firmness. A good deal of this is 
owing to the clear sky and beautiful sunshine which September has 
given us, Not only are apprehensions quieted, which were at one 
time entertained with regard to a bad harvest, and prospects 
generally brightened, but a more enterprising spirit is again 
encouraged, of which the iron trade will in due course reap the 
benefits. 

The condition of the Silesian iron market appears still more 
or less unfavourable. Pig iron keeps very quiet, and some sorts, 
foundry pig, for instance, have even decreased in price as well as 
in pod The approach of the quiet season is already 
felt in the malleable iron department, structural material being 
less inquired for of late. There is likewise a slightly retrograde 
movement to be noted in the steel trade. The machine factories, 
on the other hand, have secured fair employment for the next 
future, 

Austro-Hungarian iron industry shows no change since last week ; 
moving on quietly but satisfactorily, as before. In the blast- 
furnace department employment is secured fer several months to 
come; and manufactured ironmakers, too, report a fairly-active 
demand for all descriptions of goods. In bars there been 
rather an increasing business doing, and prices are firm. Girders 
as well as angles are well inquired for, and the same may be 
reported with regard to plates and sheets. Boiler plates are 
quoted 185fl. p.t.; tank ditto, 155fl.; galvanised sheets, 240f1. to 
290f. p.t. In steel, makers are doing a very good business, 
The Belgian iron market continues in its former stagnant condition. 
Orders come in very scantily, and at the best leave almost no profit. 
For bars 125f. are quoted, as before ; girders, 125f.; plates, for 
export, 155f. For inland demand, the above-named articles are 
quoted 5f. p.t. higher. The French iron industry remains languid. 
At a meeting of ironmasters, held at Valenciennes lately, the 
a were fixed:—Bars, No. 1 and No. 2, 150f.; girders. 


165f. to 175f. p.t. French general trade in iron and steel was, for 
the first seven months of the year:— 
Im xport. 

1891. 1890. 1891. 1890. 
Iron ores 724,182 900,516 162,949 160,11€ 
Pigiron.. $1,107 .. 1,583 .. .. 45,086 108,312 
Wrought do. fone TA06 .. «- 49,000 42,525 
Steel .. .. 2,540 .. 3,050 14,548 25,811 


On the Rhenish-Westphalian iron market pig iron continues in 
slow demand, and with regard to prices, the tendency is altogether 
not so firm as might be desired. Iron ores remain neglected at 
unchanged quotations. Spathose iron ore is noted M. 7°50 
to M. 8 p.t.; roasted ditto M. 10 to 12 p.t., inferior qualities 
M. 9 to M. 11 p.t. at mines. Lorraine minette is firm in 
price, here and there showing even an upward inclination ; 
the 40 per cent. sort is quoted M. 3°20 p.t. net at mines. - 
ing the different sorts of vig iron, foundry pig No. 1 has 
eo Be from M. 71 to M. 69p.t. For No. 3, M. 60 is asked. 
Forged pig No. 1 stands M. B: No. 2, M. 49°50; and No. 3, 
M. 45 to 47 p.t. Spiegeleisen meets with fairly good demand at 
M. 57 for the 10 to 12 p.c. grade. Basic is quoted M. 50, and 
Bessemer maintains the late price of M. 57 to 63 p.t. at works, In 
the manufactured iron trade, the business doing generally con- 
tinues of a pretty satisfactory character. Bars, for instance, are 
well inquired for on home account, and existing orders will reach 
far into next month. Girders are very much depressed by foreign 
competition, and an additional reduction in prices seems inevitable. 
Hoops have, on the whole, fairly well maintained their former 
quotations. Heavy plates, especially for boiler-making pu 
are in good request at firm, though scarcel es, Sere oes 
The sheet mills are pretty busy in the enish- Westphalian 
district, while in the Siegerland insufficient employment is com- 

lained of. Foundries and machine factories are in somewhat 
imited occupation, prices being of such an unprofitable nature that 
works do not care to enter into any forward engagements. 

At tenderings for rails held at Strasburg, Hanover, Altona, and 
Breslau lowest offers ranged between M. 115 and 122 p.t. at works. 
On the 7th inst. 50,000t. rails for the Berlin Railway Administra- 
tion were given out. German works offered at 115 p.t. at 
works ; Bolckow, Vaughan, and Co. at M. 124, free Hamburg or 
Stettin. According to the Berlin Bérsencourier 16,000 t. will be 
given to Bochumer Verein and 17,000 t. to “vy At another 
tendering for rails at Frankfort M. 115 and 118 p.t. were the 
lowest offers. No foreign firms tendered. 

The following are the present list prices per ton at works :—Good 
merchant bars, M. 135; angles, M. 140 to 146; girders, M. 108 to 
110; hoops, M. 145 to 150; billets in basic and Bessemer, M. 90 
to 95 ; heavy plates, M. 180; tank ditto, M. 155 to 160; steel 

lates, M. 165 to 170; tank ditto, M. 140; thin sheets, M. 140 to 

50. Iron wire rods, common pney M. 130; drawn wire in iron 
or steel up to M. 140; wire nai . 185; rivets, M. 183 to 185 ; 
steel rails, M. 117 to 125; fish-plates, M. 135 to 150; steel sleepers, 
M. 125 to 130 ; og sets of wheels and axles, M. 300; axles, 
M. 220 ; steel tires, M. 220 to 230 ; light section rails, M. 110. 

Nothing is at Fate nee attracting more attention in educated 
circles than the Electrical Exhibition in Frankfort-on-Maine, with 
the results proceeding from it. To the general public the whole 
matter may remain unexplained for a time, , therefore, a 
slowness in understanding and appreciating the great importance 
of electric locomotion cannot be so very surprising. But as soon 
as the system is seen practically ——- this will speak for 
itself, and in language plain enough. itherto the results 
obtained by the Frankfort-Lauffen transmission are reported to 
be highly satisfactory. Government also is showing a most 
lively interest in the proceedings, possibly with a view to adopt 
the system for miiitary purposes. A ial Government Com- 
missioner has been sent to Frankfort to watch proceedings and get 
every information on the subject. There is a rumour, too, 
of constructing a net of electric lines round Berlin, Siemens an 
Halske being the proposers, 

Russian papers state that the building of the great Siberian 
Railway will be carried out by American capitalists. Already 
American engineers have arrived in those parts to get the neces- 
sary specifications. 

The B ian Minister of Finance has invited tenders for the 
building of the line Sofia-Pernik, about 82 kilometres long. 
Tenders to be delivered before the 24th September. 
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AMERICAN NOTES. 
(From our own C nt.) 

NEw York, September 9th, 1891, 
Reports from all iron centres throughout the 
country show symptoms of an improving demand. 
Buyers and sellers are closely watching the 
markets. At Chicago offers have been © for 
large lots of both Northern and Southern apr 

Southern No. 1 is held at 16 dols., N: a. 
a- 


dols. Alabama car wheel, 20°50 dols, 
delphia, forge is ound at 14°50dols,; No, 2, 
16-50 dols,, o. 1 18dols., with Virginia irons 


pt 50 to 75 cents per ton less, At Louisville 
— No. 1 found ry is 14°50dols, At Pitts- 
h, Bessemer is selling at 15:50 dols.; forge, 
if ols. No.1 foundry, 16°50, Finished iron is 
in improving demand for early delivery. Orders 
for winter delivery come in very slowly. The 
ronounced improvement in general trade will 
fring in a large volume of business awaitin 
assured evidences of general improvement. Stee 
rails are quoted at we ger sel to 31°00dols. No 
la orders are bein, yy One Southern 
railroad has snetnad 0,000 “tons of rails, and 
four or five other companies have orders now in 
hand at Pennsylvania mills, and one or two 
companies in the West are about closing for large 
lots at Chicago. It is probable that a good volume 
of steel rail business will be reported by the end 
of October. Bar mills are working to about 75 
per cent. of their a ~ city, and hence the margins 
are very narrow. ridge builders report enor- 
mous inquiries for winter work, 








NEW COMPANIES. 
THE following companies have just been regis- 
tered 


ona 


William Whiteley and Sons, Limited. 


This company was registered with a capital of 
£60,000 in E10 shares, to carry on business as 
machine makers and engineers, iron, brass, and 
steel founders, manufacturers of, and dealers in, 
textile and other machinery, utensils, commo 
dities, mill furnishings, and other requisites con- 
nected with or incidental thereto. The first 
subscribers are:— 


J. B. Whiteley, Thornfield, Lockwood, na 
W. Whiteley, St. Kilda, Bickerton-road, Birkdale, 
E. ber ley, Brooklands, Gledhold, Hudders- 
G. P. Norton, Holly Bank, “Queen's: “road, Edger- 


ton, Huddersfield . 
Ww. a North- street, ‘Lockwood, Hudders- 


J. W. Charlesworth “Blenheim - terrace, “Moor 
Bottom-road, Lockwood, Huddersfield... .. 1 
J. Stott, Thornton Lodge, Hud 1 
The number of directors is site tele than 
two, nor more than seven, the first being the 
first three signatories to the memorandum of 
association ; qualification, 100 shares ; remunera- 
tion to be determined by the company in general 
meeting. 


Havana Dry Dock Fmt meeting Company, 


—_— 








This co’ y was aie with a capital 
of £100 000 in £5 shares, to construct, maintain, 
and work at the port of Havana, and at such 
other places as the board of directors of the com- 
pany may determine, floating or eg dry docks, 
< a of any kind what 

ment made August’ lith, between 

William Renshaw of the one part, ‘and John 

Clulow, on behalf of the company, of the other 

en and generally to carry on business as ship- 

uilders, engineers, dredgers, warehousemen, 
&c. The first subscribers are:— 


J. L. Brown, 86, Arlingford-road, ape - 
J. Clulow, 59, Radipole-road, , Fulham ° 

P. J. Miller, 54, London-wall, E.C. . 

8. H. paren 9 oe Inverness-terrace, Hurlingham: 


J. Whitsken ll Benedict-road, Brixton os 
J. E. Leyland, Putney, 8.W. |... 

The number of directors is ut Pa he: os: than 
four, nor more than nine. The first shall be 
——— by the signatories to the memorandum 
of association. Qualification, 50 shares, Re- 
muneration, £1000, divisible. 





et et 





Sheppard and Sons, Limited. 


This compan en registered with a capital of 
£12,000, in £1 deen to: to acquire the e' nginee 

works known as the New Foundry, at Bridgend, 
Glamorganshire, and the goodwill of the business 
now carried on there by Messrs. Charles Sheppard 
and Sons, and the stock-in-trade, plant, ma- 
chinery, &c., belonging to the said wor , and the 
benefit of all contracts in connection therewith, 
to carry on the said business, and generally to 
carry on the business of a mechanical engineer in 
all its branches, and to manufacture, maintain, 
buy, and sell all kinds of engines, boilers, ma- 
chinery, fixed and movable plant, and implements 
of all kinds, 

The number of directors is not to be less than 
three, nor more than five, the first to be appointed 
by the signatories to the ‘memorandum of associa- 
tion ; _ 25 shares; remuneration not 
specifi 








In the last report of the Copeielenes 
of Chinese Customs at Lappa, near Macao, h 
mentions a change which is coming over the 
navigation of the Canton province. Only a few 
years ago the first junk propelled by a stern 
whee!, worked on the treadmill or Chinese chain 
ne. system, made its appearance at Canton, 

ixperiments were then made t» test the relative 
economy both in time and working expenses of 
Sich a vessel compared with one propelled in the 
usual way by sail. The superiority of the former 
in both respects having been clearly — 
ey vr ny stern Pao oe come gradually 

most of the ar ing junks ~ 
ing on the inland wabiewers, aig junk ae 
now met with everywhere in the province, 








THE PATENT JOURNAL. 
Condensed from “* The F rnar Oficial Journal of 
atents, 


Application for Letters Patent. 


*,* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


4th September, 1891. 
14,991. a for B ag yi Greetincs, T. G. 
Edwards and M. H . Nathan, London. 
14,992. Sanp DisTRipvrors, F. G. Gaming, London. 
14,993. Sanp Boxes for Cars, * F. Parker, London. 
14,994. CHILDREN’s Cots, &c., A. Lawrie, London. 
14 ok TramcarR Waexs, R. K, Day and A. Pyke, 
on, 
14,996. MecuanicaL Moror, R. K. Day and A. Pyke, 
ndon, 
14,997. Birnp Fountain Feepers, F. H. Smith, 
on, 
14,998. Trap for Mice, Rats, &c., F. A. Barton, 
Beckenham. 
5th September, 1891. 
14,999. TRANSFORMATION ADVERTISING, T. Freeman, 


Londo 


mn. 
«> Ow Lamps, J. Thomas, Troe- 


yrhiw. 

— Centres of Crcte Wares, R. Green, Bir- 
ming! " 

15,002. Horizon and Sexrtant, J. T. Baharie, sen., 
West Sunderland. 

15,008. Braxes, T. B. Davis, Liverpool. 

15, i004. — Roots, W. Atherton and J. Kelsall, 

anc! 
is Oxstarninc Motive Power, G. Souffron, 


don. 

15,006. Tare, &e., 
chester. 

15,007. Hixoes for FaLtinc Hoops of Carts, &c., E. R. 
Kimpton and F. W. Hare, Birmingham. 

15,008. Broocuss, W. Pearce, Birmingham. 

15,009. PREPARING WooL, &e., J. B. Sharp and 8. 
Metcalfe, Bradford. 

15,010. Braipinc Macaines, H. McGowan and H. A. 
Hadwen, Manchester. 

15,011. DetacnasBLe Covupiine Joint, T. G. Horwood, 
London. 

15,012, Cigar Cutter, A. Bills, Birmingham. 

15,018. A Game, E. Falkener, Carmarthenshire. 

15,014. Execrric Ber or Banp, W. N. Naylor, 
London. 

15,015. Marca Strikers, T. Robertson, London. 

15,016. VeLocirepes, J. Harrington, London. 

15,017. Borries, C. K. Mills.—(J. C. P. Piraud, 


France.) 
15,018. Means for Piayinc a Game, E. Falkener, 
E. Falkener, 


enshire. 
E. Falkener, 


J. H. Goudoever and J. Sharp, Man- 


Carmarth 
15,019. Means for Prayinac a Game, 
Carmarthens! 


en: . 
15,020. Means for PLayinc a Game, 
Carmarthenshire. 
ry 021. Stoves, E. A. Wiman, London. 
15,022, Riu Ris of Waeers for Cycies, E. Hawkes, 
olver! 


hampton. 
15,028. SappEs, R. Dewsbury, Birmingham. 
15,024. Hotpers for Lapies’ Garments, G. R. 
McDo London. 
15,025. Evecrric Birp Tarcers, A. M. Gordon and 
BE. K. Irwin, London. 
— S for Cycies, R. Lanham and H. ©. Hill, 


15,027. Strrercuine Fasrics, &c , B. Simpson, London. 
15,028. oe and SHIELD for Botr.es, a Taylor, 


15, i ss _ a and ATracHine Hannes, R. Kennedy, 


15,080. —— Trrgs, C. Dale, a 
15,081. aneenes for Groves, &c., W. S. Barwick, 
E. L. Coninck, 


15,083. Faecunaane Bicycugs, A. W. Jones, eg | 

15,084. _ ee Appiance for Casks, . Allen 
and K. A. King, London. 

15,085. TioxxTs or Voucners for Fares, H. T. Davis, 


15, ee “Paorooxaruic SHUTTERS, 


15,036. eo Cans, and Recepracues, E. Butterworth, 
ester. 
15, poatadg Packxine for Encixne Gianps, G. Paterson, 


15,088. Rainway Sicnacuina, I. A. Timmis, London. 
15,039. Steam Boiiers, E. Petersen, London. 

15,040. Fasteners for Cravats, A. Martin, London 
15,041. Door and other Latcues, A. J Whitaker, 


mdon 
15,042. Sawan Traps, W. 8. Llewellyn and T. Dillon, 
London 


15,048. PAPER Hotpers, L. Elias, London. 
15,044. Recess Borino Bit for Guns, E. Dwyer, 


TK. 
15,045. CHANNELLED Raits or Runners, R. Hepburn, 


a on. 
15,046. Harvesters, G. G. M. Hardingham.—(C. H. 
McCormick, United! States.) 


9 oneal for Fastenina Trunks, L. M. Butler, 


15,048. Coatinc Metat, The Se wr Metallurgical 
Com AD Ys Limited, and 8. O. Cowper - Coles, 


15600, Ws Reorsrsamo PassENGERS in Cars, A. Davy, 
effield. 

15,050. ELEcTROLYSIS, E. A. Le Sueur, London. 
15,061. Mepicau Evecrric Arpiiances, C. 8, Stovin, 


mdon, 
—— MepicaL Exectric Arpuiances, C. 8, Stovin, 


15,053. —_ Cc. So London. 
15, com _— ke.+(G. W. Gay, Argentine 


ic.) 
15. APmuANce for Disinrectine, H. B. Thornton, 
15,056. Pes ArticLes with Frincep Epa A. 
Bancroft, Manchester. - 
15, = tae and Lirtine Apparatus, G. 8. Baker, 
mdon. 

15,058. Motor Apparatus, B. Bloch, London, 

15,059. Wasuine Macuaing, F. ap mag Eton. 

15 Se the Door of Boxes, 8. Abojador, 

oe Motion to Inpicators, E. C. Haines, 
ndon. 

15,062. Licut Screen, T. Andreasen, London. 

15,063. Arracuinc Hanpues to Tzarorts, T. P. Lomas, 


ion. 

15,064. Mrratiic Brpstgap and Cort, E. J. Smith, 
London. 

15, oo. Maxine Meratiic Articres, 8. Walker, 

15 

15, 


mdon. 

066. VeLocipeDE Sappie Seat, J. A. Lamplugh, 

London. 

067. Maxine a Certain Kinp of Grass, A. Cay, 

London. 

15,068. SicnaL, W. W. Horn.—(IV. C. Serrell, United 
States 

15,060. 


London. 


TING BULKHEADS of Suips, J. Sanderson, 


7th September, 1891. 
go Tobacco Pire Bow Cieaner, H. C. Williams, 


15,071. ‘Rasp Saw Hotpers, T. Duncan, Ga. 


15,072. Crrcuar Kwrrrixa Macuines, W. I. James, 
Btafford. 


15,073. Jacquarps for Looms, J. Watson, Belfast. 
15,074 Mertatuic Lins for Juos, &c., J. Clarke, Staf- 


15,075. Portaste Exvecrric Lamp, R. Thompson and 
i. 8. 8. Pyne, Isle of Man. 





15,076. Pickinc Mortons, T. Taylor, W. Myers, and M. 
Whittle, Manchester. 

15,077. Loom Pickixe Apparatus, A. Bannister and 
J. Smith, London. 

15, ane. Gas, &c., Motor Enoines, H. Williams, Man- 

15,09. PNEUMATIC Burrers, T. C. Howlcroft, Liver- 


poo! 
15,080. Gymnastic Apparatus, H. Balleni, London. 
15,081. Renperinc Saucepans Non-sPitiine, H. L. 


wan, on. 

15,082. Printers’ Furniture and S1pesticxs, W. 
‘on. 

“_— CHECK for Storrinc Doors, H. de Marneffe, 


don, 
15,084. Reetinc Macuines, T. Slingsby and J. Whit- 
field, Keighley. 
sos. Fiyers used in Spaaxixo Macurngs, 8. Mason, 
r. 
1, 086. Hasp-.ock, J. R. Ayers, London. 
15,087, Loom- ernaae, J. P. Thompson, London. 
15,088. AXLE, L. Eveland, and H., W., and J. 
Stephens, RRS 
J. <A. Fennell, 


15,089. MecnanicaL Movement, 
ndon. 
—_ Hanpie for Avorrs, L. H. Sargent, jun., 
15,001. Bexz-aive Artracument, G. C. Ferguson, 
mon, 
15,092. Sua and Vacuum Pumps, 0. Lindemann, 
— Romo, aa for Fisuixc Purposes, 8. 


omas, R 
15,094. cane yoy -_ Suapes, &c., H. Trotman, 


15,095. ‘Auaeen, J. Harrison, jun., and J. Harrison, 
Manchester. 

15,096. Mecnanism for Arc Lamps, A. A. Goldston, 

gaden. G. Pilkington and B. Do Bir 
,097. Crcies, G. D an |. ne, 
mingham. : 


15,098. Preumatic Tires, E. Shuker, Manchester. 

15,009. Maxinc Wire Matrresses, R. Siddall, 
alfa. 
5,100. Pickinc Stick Connections, T. and C. E. 
ott ttlewood, Huddersfield. 

15, HO: Cuxaxinc Strong, &c., E. Lodge and F. Jury, 
allfa x, 

15,102. Apparatus for ConrroLtinc Motion, W. 
Hinchliffe, Bradford. 

15,103. Azratep Water Macuines, J. W. Feather, 
Bradford. 


15,104. SHapow.ess Gas-rittincs, J. G. Furness, 
Hounslow. 

15,105. Frre- “LIGHTER, W. C. Owston, Carleton, near 
‘ontefract. 

15,106. Spacinc and TuninGc Piano Sreinos, R. B. 

atson, Uni Sta 
15,107. Typg-writinc Macutines, M. A. Wier, London. 
15, os. tg po J aad into Pors, E.G. Cole and H. 


15 109. Geum Mowry - Box and Toy, I. Soar, 


ion. 

15,110. Car Trucks, C. W. Hunt, London. 

15,111. Car Trucks, C. W. Hunt, London. 

15,112. Fastenixnc Device for Wixpows, &c., R. D. 
ichards, London. 

15,118. Bicyctes, W. P. Thompson. —(E. Oldjield, 

United States 

15,114. Constkuction of Snap Hooks, J. Clary, 


ag 

15,115. Securmnc Covers of Preumatic Tires, T. W. 
arbrick, Liv: 1. 

15,116. a a Merauic Cuioring, &c., G. J. 


arner, Liverpoo! 
15,117. “Crippen” Movuse, &c., Trap, A. M. Arm- 
sti , Croydon. 
15,118. FONEY- Box, F. Wallis, Birmingham. 


15,119. SupporTinG WericutTs. on Bicyciss, C. Stuart, 
16450 Oovrtawe Brock Jornt for Pirgs, F. W. Trimm, 
15,121. — Rattway CarriaGE Doors, J. Turn- 
15,122, venues for Measurine Liquips, J. Richard- 
15108. Sora, of Execrric DuistrisuTion, H. 


15,124. VALves, W. Patmore, London. 
15,125. © eae Storace Cetus, A. J. Jarman, 


15,126. fonewme Macuiyes, J. Sander, jun., London. 
15, 127. Provectites, J. W. Ash, London. 

15,128. Drive Cuans, A. P. M London. 

15,129. Waeexs of VeLocirepes, J. H. Ball, London. 
— IncanpDEscENT Gas Lamps, J. “Bartlett and G. 


liams, London. 
15,131. SuPPLYING DistNFCTANTS to Urrnats, 0. Brooke, 
anchester. 
15,132. Przumatic Tires, H. J. Swindley, London. 
15,183. SEWING , ape F. J. Wilson and T. A. 
mdon. 
ag eo Boots for Foorsat Prayers, C. W. White, 


15,185. ‘Pusee, C. A. Ferron, London. 

15,136. Caustic ALKALI CaRBoNATE of ALKALINE 
ETALS, F. Eichstidt, London. 

15,187. Lerrer Fixe, F. W. Marriott, London. 

15,188. — and CaamBers for Liquips, F. H. Glew, 


15,189. Pavan, &c., F. Haines, London. 
15,140. Disu for ’ CaRvina Jorts, C. Weihmann, 


— Gamnavenne Rattway S.ierrers, F. Haines, 


ndon. 

15,142. TemMPERING STEEL, W. R. Lake.—(G. F. Simonds, 
Uni States. 

15, — yee a Dye eis J. A, Hewitt.—(L. Cassella 


15.144. Boots, G. ok Abbott, London. 

15,145. Toot Hoiper for Turnina Macuinss, W. J. 
mith, London. 

15,146. Purrina Down Passencers, W. R. Lake.—(F. 


I 
15, = 1. Guamnaas or Pavers, &c., T. Sabine, London. 
15, — —— Srraw, ‘Cavines, &c., T. Sabine, 
mn 


15,149. Scoot Desks, J. White, London. 

15, 150. Bakinc Ovens, W. Morton and J. Marshall, 
London. 

8th September, 1891. 
15,151. Portaste Carr Currinc Enoines, R, May- 
London. 

15, 152, CurTAIN Rop, J., G. J., and A. H. Williams, 

London. 


15,168. ORNAMENTING RalseED Pres, F. James, Longton. 
15, 154. NEw — C. D. Head and J. E. Grime, 


15,155. Mop” Guarp for Tricycies, P. G. Skipwith, 
Bedford. 
15, — 5 TE, E. Woodgate.—(J. E. Rosenberg, 


15, ast InsURANCE from Loss of Lueaace, 8. H. Thorp, 
ndon. 

15,158. Proven, T. Hill, Hul! 

15, song Bow rye Hoor, W. i Day and E. Eden, West 


Cow 
— Serce to Hotp Carpets, &c., M. Sutcliffe, 


ey. 
15,161. Device for Mitts, L. Wagner and J. Marr, 


mdon. 
15,162. Exrecrropt, M. A. Hillock and E. Venable, 

mdon., 
15,168. CuiseL, &c., for Woop Workine, J. Jones, 

Cardiff. 


15,164. Szewine Macuine, A. G. Brookes.—(J. Munyan, 
United States.) 

15,165. Suspenpine CycLe Sappies, A. W. Finn and 
A. verwell, ham. 

15,166, CaR-HEATING Apparatus, E. de Pass.—(T7he 
Leland Car Heater and Steam Coupler Company, 
United States.) 





15,167. Car-ueatinc Apparatus, E. de Pass.—({7he 
Leland Car Heater and Steam Coupler Company, 
United States.) 

15,168. Suspenpino Cycie Sappies, A. W. Finn and 
AE \verwell, B 

15,169. ConTRoLLine Horses, H. De Garrs, Sheffield. 

15, 170. Fixinc Conpenser Ferrvuues, T. J. Johnson, 


‘ortsmou 
15,171, Water Waste Preventer Sypuon CISTERN, 
mith, London. 
a 172, Puriry inc Water, &c., R. 8. Brownlow, Man- 
15 m8 Woop CoverinG or Pate Locks, J. Livesley, 


ncashire. 
15,174. Treatinc Yarn, A. and J. Graemiger, London. 
15,175. Lowertnc Lamp Wicks, R. H. Burman, Bir- 


gham. 
a Srarr Excuancer, H. Purdon, Clons- 


cag 
a. UmBRELLAS, Parasois, &c., A. E. Young, 


iw, 
tee. a for VeLocirepe Wuexis, C. R. Storer, 


15, 179. ‘Eeoure R. L. Grainger, Glasgow. 
15, 180. Brains Tine for Tricycies, D. Crother, 


15, ras , SurraceD Paper, R. M. Shawcross, 
— i Peseuatso Tires for Wueexs, W. B. Goodwin, 
as Beoveus Tire, J. T. Howcroft and H. Green- 
15,184. ‘Sumeenat Boots and SHors, W. C. Hunt, 


ndon. 

15,185. Creaninc Stick for Grus, C. Huelser.—(@ 
Sandberg, Germany ) 

15,186. Type Waiters, G. C. Blickensderfer, London. 

15,187. Freep and Pressure Ro.uers, B. D. Whitney, 


mdon, 
15,188. Comas and Fatiers, G. Clay and J. Atkinson, 
Bradford. 

15,189. Prixtixc, &c., Macuinery, H. Shaw, London. 
15, 190. Avromamso PNEUMATIC TIRE InrLator, J. R. 


15, i. Lo SHEeaTHED Pneumatic Tire, A. H. 


E. Blakemore, ye 
15,192, Conpensinc Steam, O Row, Liverpool. 
D. Evans.—({A A. 


15, 193. Preservine Oysters, &c., 
Freeman and G, Evans, United States 

15,194. Piate and Dish Rack, 8. Kemp, London. 

15,195. a &c., C. Tomkins and J. A. Kinder, 

15,196. Sream Sreerinc Gear, N. 8. Arthur, Leith. 

15,197. Cremator, A and W. F. Southall and T. Barclay, 
London. 

15,198. Rock Dri11s, E. J. Rule, London. 

15,199. Saiz~p or Guarp for Hones, J. E. Surridge, 
London. 

15,200. Tires for Wuexts, R. Pickin, London. 

15,201. TramcaR and other like Seats, A. Martin, 
London. ° 

. —. CarriaGE and other Waeets, R. Pickin, 


ndon. 

—_— Sewinc Macuines, M. Harff and E. Briincker, 

on. 

15,204. Open Hearts Furnaces, J. von Langer and 
L. Coo per.—(G. Pietzka, Austria ) 

15,205. Wecomme Waexx1s, &c., J. G. Christian, Read- 


ing. 

15,206. PHonocrapus, G. E. Gouraud.—({7. A. Edison, 
Onited States.) 

15,207. Type Hover, T. 8. Buck, London. 

15, 208. Stop Mecuanism, E. Boening, London. 

15,209. Brush for CLreanino Spokes, J. A. Tanner, 


mdon. 
15,210. Comms for Burninc Porce.ain, H. Warrington, 
mdon. 
15, = — Cricket and Bow.ixec, E. J. James, 


15, 212. Trseme Apron, M. Blake, London. 

15, 213. Draw-orr Tap, A. Miskin, London. 

15, 214. TELEPHONE REcEIVER, R. R. r, London. 
15, 215. Lock Nuts and WasHers, B. B. Dadley, 


don. 
15,216. Pygumatic Mou.tpine Apparatus, E. Edwards. 
—(R. Richter, Germany.) 
15,217. Time Fuses, A. E. Harrison, London. 
15,218. Currinc Frinces in Ciorn, &c., R. Marx, 


ee ORNAMENTATION of TaBLE-cLorus, &c., R. Marx, 
mdon. 
15,220. Auromatic Sarety Car Coup.ine, E. A. Gallup, 
on. 
—., Pepa. Pianos, L. A. Subers and 8. B. Coughlin, 
Dat 


on. 

a Macuise for Makixnc PARCHMENTISED FIBRE, 
C. W. Robinson, 4 

15,223. “Cricker Boor, H. R. Hones, London. 

15,224. Haworse Picrvrzs, A. Siddall and =. ee Tobin, 

mdon. 

15,225. VatveE, P. A. Newton.—(The Ingersoll-Sergeant 
Drill Co., United States. 

15, pee oe for VeLocirepes, &c., J. Asbury, 


15, 207, "Fesmune Hottow Ware from Putp, G. D. 
King, ndon. 

15,228. Draucat Recutator, A. Frommhold and F. 
Voigtmann, London. 

15,229. Maxine Cicaretres, A. J. Boult.—(0. W. 
‘All ‘ison, United States 

15,280. Prope.titinc VessEts in Cam, D. 8. Forbes, 
a5 aon Peas 

15,231, PELLING Boats, J. Swallow, C. West, and 
7. Needham, London. 

15,232, ATTACHMENT for UmBRELLAS, R. Blundell, 
Live 1. 

15,283. a Macuing, A. J. Boult.-(0. W. 
Allison, United States.) 

15,234. Stipe Vatves for Motors, G. Watson, Man- 
chester. 

15,235. OpsteTRIcAL Devices, L. Q. Thompson, London. 

15,236. Printers’ Quoins, W. P. Thompson.—(Z. P. 

poet T. P. Murray, and M. L. Grovenor, United 


tes.) 

15,237. Batus, A. J. Boult.(@. Booth, Canada.) 

15, 938. SURFAUE Printing P.ates, J. "Mullaby and L. 
‘7 Bullock, London. 

15,239. REFRIGERATING MacuinE, E. Taylor, London. 

15,240. Bopsrns for DyNAaMo-ELECTRIC MACHINES, 
Siemens Brothers and Co. and F. Hird, London. 

15,241. Benpine Piates into Trovcs-Like Form, 8. 
Fox, London. 

15, 249. Cuearine Prates, T. Jenkins and E. Steven- 
son, London. 

15,248. Denotinc an INTERVAL of Time to a SMALL 
Fraction of a Szconp, L. de L. Wells, London. 

15,244. Vatves, A. Sweet, London. 

15, Se aaaades Ink Bortie, &c., R. P. Beattie, 

15, 246 “Rassixo Water and Liquips, &c., J. Marx, 

15, 247. = Inpicator, J. H. Buchanan, London. 

15, 248. Removine Ice and Snow, W. R. Lake.—( 
Schiveizer, Germany.) 

15,249. Ammonia and Gas, W. R. Lake.—(A. Hennin, 
United States. ) 

15,250. Fire-escapss, 8. Taft, London. 

15, 251. Puriryine Bring, C. G. Collins, London. 

15, 252. an for Boxss, C. Batty and H. Brooke, 


9th September, 1891. 

15,258, Coast Derence SupMaRINE Boats, H. Middle- 
nm, Sloug’ 

16, 254. InstruMENT for MeasurING ANGLES, L. O. 

Bowles, ga - us 

15,255. Buoys, odgson verpool. 

15,256. Steam GENERATORS, W. ’ Brock and Q. Ferguson, 
ndon. 

15,257. Or Cans, T. F. Braime, Leeds. 

15,258. MANUFACTURE of Manure, M. C. Ginster, Bir- 


ming! 5 
15,259. Fastentnes for Woxpows, A. Barr, Glasgow. 
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4 2. Re bold, London. | bottom slot and a correspondingly shaped vaive 
Lag yy Hampers, O. Smith and C. J. E. mee. Recorpine the Course of Suips, A. F. Smith, or cee oh for og ua! » London. Seen se eal ate cok aie roe o 
15,261. hens Betts, P. R. de Faucheux d’'Humy, | 15,849. Sautrie for Wovens Fane. te be og Mas. © FasTenincs pal Gaston, &c., W. Isaacs, a , for holding the ends of said valve, as set 
Li Flax Spinning Com an . Me in, 4 
15,262. Corn-FREED Apparatus, J. M. M. Munro and a . : 15,489. Pencrt and Pen-Hopers, F. J. Smith, London. 454,571. Move or Constructinc THE FLUE or 
Munro's Electrical Manuf ‘acturing Company, Glas- | 15,850. Empossina of Inpia-rvusser, J. Burbridge, | 15,440. Passino Currents of ELecrricity through a GatLoway Boiers, W. Sellers, Philadelphia, Pa. 


15303. Dyere and Treatinc Yarn, &c., 8. Knowles, 
anchester. 

15,264. Travectinc Frats, B. A. Dobson and W. I. 
Bromiley, Manchester. 

15,265. MeTaL Ro.iiwse Macatvery, E. K. Dutton.— 
(4. ies, Germany.) 

15.266. Nozzuzs or Jems for F es Hoss, A. Thomas and 
O. V. Vollhard, Manches' 

15,267. Famity SuRPRISE _ E-ALL, A. Peet, London. 

15, 268. Muvers’ Ececrric Sarery Lamp, J, H. Thomas, 
Bristol. 

15,269. Insecrors, T. Feather, Keighley. 

15,270. Casa Trius, A. Sutton, Dundee. 

15, ‘271. PREPARING Parser, G. D. Macdougald and J. 
Sturrock, Dundee. 

15,272. Brcvc_es and Tricycies, W. and E. Nuttall 
and 8. Parker, London. 

15,273. Twistinc Motion for Spinninc Frames, J. 


ves, ion. 

15,274. Patrern and Invoice Books, J. Hunter, Man- 
chester. 

7. Wixpow Fasteners, G. W. Coxson, Birmirg- 


15,276. Apparatus for Startinc Races, T. Johnson 
and J. Gindraux, London. 

15,277. Fire-escape, J. Pride, London. 

15,278. ATracHinc Buckies to Brace Enps, G. Kew, 
Manchester. 

15,279. Reservorrs of Lamps, M. Aronovsky, London. 

15,280. Topacco Corrers and Mou.ps, A. Job, London. 

15,281. Dscoration of ARTIFICIAL STone, W. F. 
Thomas, Mon‘ —= 

15,282. Propucixe NLARGED PuHoTocrRaPHs, E 
Clifton, London. 

15,283. Prorecrinc Stockxine Kyess, 0. P. Macfarlane, 


cn. 
15,284. Fasrentnc Umprevias, &c., F. Hutchins, 
ndon. 
15,285. Wire Mats, J. E. Emerson and T. Midgley, 
London. 
15,286. IncanpEscent Bopres, The Incandescent Gas 
yoy Company, Limited.—({C. 4. von Welsbach, 
tr 
15,287. 
London. 
15,288. men Gatvanisers’ Waste, R. J. Brice, 
ion. 
15,289. Lar Jomsts for Cycizs, &c., G. E. Osmond, 


mdon. 
—, Sproxc for Vevocirepes, A. E. Chambers, 


ia.) 
Distittation of Fatry Acips, L. Hugues, 


ion. 
— Preventine Down Dravucuts, W. J. Lawrence, 
‘ove. 


15,292. Pomp, L. P. Dixon, London. 

15,293. ANKLE Guarp, B. Ladds and F. W. Kilsby, 
London. 

15,294. Fountains, G. Trouvé, London. 

15,295. Loapine Vessets, T. E. Heath, London. 

15,296. Movrspieces for Hotpinc Cigarettes, W. H. 
Wynn, London. 

15,297. ene Lamps, W. J. Willmott, 

15,298, CarrTrincszs, 8. Wickens, London. 

15,299. Exectricat SIGNALLING Apparatus, W. R. 
Lake. — New Haven Clock Company, United 

tates. 


10th September, 1891. 
15,300. Screws, M. and E. a 5 London. 


15,301. Canisrers, J. Whit 
15, _ Losaicatixe Pixs or ae W. J. Brewer, 





15,508. Waavine Frames for Stuprnts, J. Crompton, 

ndon. 

— Fite-ccrtinc Macuives, A. Shardlow, Shef- 

15,305. Disixrectinc Apparatus, J. E. Bates, Man- 
chester. 


15,306. OxycEn, the Manchester Ox: (Brins’ 
—— ale Limited, and W. M. Jackson, 


15,807. + tl Sranp, J. Bonnor, Coventry. 

15,308. Stop Motions of Wargpisc Macuines, T. 
McKernan, Rotherham. 

15,309. Currmsc-orr EarTHENWARE Pires, J. 8. Pullan, 
W. H. and J. Gill, Leeds. 

—_ Bricks for Pavements, J. Hamblet, jun., 


15,311. Vatves, &., M. L. Sykes, Manchester. 
15, 312. FASTENING Fur-Boas, &c., J. Barnes, Bir- 


15,313. Mow1no Macuryes, T. Eddleston, Pleasington, 
near Blackburn. 
15,314. Preventinc Horses Suippinc, M. Morris, 
mdon. 
15,815. Roap Venic ies, C. Flower, Glasgow. 
15, isi6. Saree VeLocipepges, A. T. and E. Box, 


15,817.  — Borries, Jars, &c., E. A. Claremont, 
Manchester. 
—— Lockine Device for Baskets, F. W. Skinner, 


15,319. CanriaceE Winpow Fasteners, W. Purdon, 
London. 
15,320. Sprinc WHEELs, C. T. Cooper, re 
15,321. Evecrrica, Recutator, E. A. Claremont, 
Manchester. 
15,322. Mixunc Arr and Gas, B. A. Dobson, Man- 
chester. 
~~ Reoutator, W. Taylor and J. Harlow, Not- 
ing’ 
15,324. CoxsuMtxG Smoxe, J. Langfield and R. B. 
les, Manchester. 
15,325. Manprit, F. Horsley, Manchester. 
15, "326. Typewriter, A. Peet, London. 
15,327. Macuine for Movtpinc WHEELs, W. Fletcher, 
Manchester. 
15, — Paracon Dress Suspenper, W. M. Paxton, 
mdi 
15, —_ Case for Postace Stamps, H. Baumgarten, 
ve! 


15, “pes - Scpstance for VarnisH, 8. Banner, 
ivi 

= *- Paieaaee for Fitinc Nats, H. Baumgarten, 
vei 

—— 'RODUCING Sprrat Twists, A. Manson and Son, 


15,338. Feamesesenas for Borers, A. R. and W. R. 
orris, don. 
15,334. PHotocrarnic Cameras, C. R. Neve, London. 
15,335. Carriace Lamps, J. A. Haegele and G. G. 
Zweigle, London. 
15,336. oe the Sounp of Pianos, H. Evenen, 


15,337. Seampanp Evecrricat Conpensers, A. Muir- 
head, London. 
15, 38. 8 SuariInc METAL Axtictes, G. Richards, 


15,339. Te scatninene Tar, W. A. Swain, Lilley, 
near Luton. 
ae or Back Surporters, W. T. Aaron, 
15,341. Crank for Cycigs, C. J. Reynolds, London. 
15, a Lire at Sea or on Lanp, J. E. 
on 
15,343. Firg-encrIves or Exrincursuers, J. E. Bott, 


mdon. 
15,344. Tres of Cycre Wuees, J. G. Galley, 
mdon. 
15.345. APPLIANCE for Use with Tzapots, A. Waddams, 
London. 
15,346. Marxine Ink, &., Pencits, J. Hickisson, 
London. 
15,347. Human Dwevumcs, W. van der Heyden, 
London. 





on. 
15,851. ee RUBBER Sprinos, J. E. Hopkinson, 


15,352. ‘Derren, N. Rolland and H. og ie Londen. 

15,858. Recor Brakes for Frecp Guns, Haussner, 
London. 

15,854. SurctcaL Bawpace for the Human Foor, L. 
Pryor and the Model Foot Company, London. 

15,855. Currinc-up Meat, T. , jun., London. 

15, re a out Scissors or SHEaks, E. Peterson, 


15, 357, Sourmars of Coprer, Com ie Générale de 
Produi tiseptiques, Henry G. de Bechi, 
and Bocistes Centrale de "Produits Chimiques, 


don. 

15,858. Hees for Boots and Sxors, J. R. Baker, 
London. 

15,359. MALLEABLE and Gun Iron, J. A. Crawford, 
London. 

15,360. Axtzs of VeLocirepr Wueexs, I. Duncombe, 
London. a 

ae Ss Vatves for Water-cLosets, &c., W. Nott, 


15,362. Lock Guarp, T. McEwen, London. 
15,368. ALTERNATING CURRENT Morors, H. C.E. Jacoby, 


don, 
—- — Boots, E. Edwards.—{7. Himmler, 


15.065. 66. Morive-rowsn Enornes, A. A. Pernot, London. 
—. Links or Srups for Suiets, D. 'Blaikley, 
ion. 


15,867. TaerMomerers, J. Kent and F. 8. Tomey, 
London. 

15,368. Po.isuer for Pate, C. E. Tomlin, London. 
15,369. Hetmets, &c., G. , London. 

15,870. eS PRINTING NuMBERING MACHINES, 


on. 
15,871. Lastmsc Macumvss, C. F. Gardner.—(@. McKay 
and . Fairfield, United States. 
15,872. Compressep Gas Exar, E. A. T. Bovagnet, 
London. 
15,873. Envetope Macuines, W. R. Lake.—(E. W. 
Blackhall, United States.) 
11th September, 1891. 
15,874. VentiLatinc Cow:s, J. qo London. 
15, 875. BreapMak.na, 8. de Witt, Birm: ingham. 
15,876. Pra —— or AIR-INFLATED Tines.' W. Golding, 
anch 
15,377. a Grose Gatuery, J. Whitehead, 
Birmingham. 
15,378. VeLocipepss, W. Mather, a, 
15,379. Rune Sprswine Macuives, G. H. Cross, Halifax. 
15,380. WsEeEEL-cottinc Toora, J. Whittaker, —— 
15,381. Macuinery for Sprvnina, &c , Corton, &c., 


er, 
— Cixpee Guarp for Fire-crates, T. H. Tyther- 
ec) 
15,883. Heatinc Feep-water, D. W. Davies and D. 
d Bristol. 


and D. R. R 
15,384. Fasrenines for Baas, &c., B. Field and F. R. 
An ham. 


drew, 
15,385. Cx W. Crampton and C. Neil, Sheffield. 
"a Vevocipepes, J. Olayton and C, Tindall, 
15,387. Lapres’ Dresszs, G. M. Moore, London. 


— Suction —? W. P. Thompson.—({A. Chris- 
iansen, Germany.) 
15, “380, Preparation of Bananas as Foon, A. Davey, 
Manchester. 


15,390. Manuracture of ILituminatTina Gas, H. 
W Manchester. 

15,391. OxipaTion of Szwace, &c., F. P. Candy, Man- 
chester. 

15,392. Securinc Tones to Warr Stocks, H. T. 
Moulton, Huddersfield. 

15,393. Revo.vinc Taroezt, E. C. Murray, Waltham- 
ito 


stow. 
15,394. ba on Ramway Trains, W. E. 
, Bir- 


Coxpucror, R. H. Tw hondon, 

men. Oe Derectino Expiosive Gases in Mines, J. Molas, 

Oly 

15,442. Puavees Carps, A. Neumann and L. Zucker- 
baecker, London. 

15, — for VeLocipepes, &c., A. Lespagnol, 
London. 

15,444. Burwinc Pressep Biocks of PurpLe Org, 
T. H. J. Eskuchen and H. A. Haarmann, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gaze(te. 


454,238 Exvecrric Potein wee orn Vapour Exp.osive 
Enowes, F. &. Trem J. W. Bisenhutn, San 
Francisco, Cal.— ily Bist, 1890. 

Claim.—(1) In an explosive engine, sliding rigid 
rods projecting into the cylinder in the path of 
the piston and forming electrodes, and means 
for controlling the sliding movements of the rods, 
jee gece as described (2) In an explosive engine, 


Ll 


pit fe Wh Wy fe 
De cmmmmmlh : 
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and in combination with its cylinder one ny wl 
cating piston, the sliding apres 

projecting into the cylinder and Rey of — Piston, 
one of said rods being longer than the other, and 
springs for controlling the sli movement of the 
rods, substantially as herein di bed. 


454,318. Psweumatic Raiway, H. W. Ay Wash- 
ington, D.C.—Filed September 8rd, 1 
Claim.—(1) A a air pot ay ire pe having a 
valve op inwardly and held normally 
closed by the pressure in the pipe, in a 
with a travelling hood hermetically embracin 
valve pipe, and a valve opener carried by the 
which opens the valve within the hood Bd re- 
of the r, the pressure within the 
hood ety the supply pipe bolas equal, as set forth. (2) 
In a locomotor for carrying mgers, a valve supply 
pipe B, suspended from a storage air c 
extending the entire length of the railway, flexible 
tubular a C, permitting a free ow of com- 
m the Sat geees ly 
ae the sai ght itself to the 
sudden jolts an 


— pant ~ action, sub- 
stantially as od. 











15,895. Money Save Boxes, J. T. M. Burg 
15,396. HanD-PowER SHEARS, 


A. Clarke, Lough- 
15,397. 
London. 


ARAFFIN Lamp CHANDELIER, Xc., J. Fulford, 


Rotary 
Moriox, D. Agnew, 
15,399. Cyc.Es, G. L. Morris, W. T. Wilson, and N . 
Btrickland, London. 
15,400. Pywevmatic Smith and A. C. 


15,398. Friction Ciutca for Conveyine 


Tires, W. 
15,401. Sreax Boi.ers, G. Zahikian and H. Michaux, 
15,402. Tous, R. B. Pownall and C. F. Carver, 
on. 
15,403. Evecrrica Tram-cars, &c., W. 8. Boult, 
—— 
15,404. Lips of Vessers, E. Plummer and J. Tye, 
— Drivinc Puiates for Latues, W. Copley, 
15,406. Gas Coxpexsixc Stoves, T. E. Barralet, 


15,407. Gatvanic Batrerizs, G. Cohen, Manchester. 
15,408. Szcunrnc Storrers to Borries, D. Damant, 
Colchester. 


15,409. Vevocirepes, R. B. Anderson, London 
1s, 410. VarnisHinc Macuines, W. Rawcliffe, Liver- 


15,411. Bearmos for Opzratinc Rops of Sicnrats, &c., 
. Evans, jon. 
15,412. Actions of Pianorortes, F. W. Rawstron, 
Shelf, near Halifax. 
15,413. RemovaB_e Stair Eys, W. Gates, Essex. 
15,414. SiaNaLiine Apparatus, C. E. Kelway, — 
15,415. Vapour IxcusaTor, T. Glover and A. J. Deacon 
15,416. VAPOUR Incusator, T. Glover and A. J. Deacon, 
in. 
15 neg Transposer, &c., of Music, &., H. Jones, 
15,418. Memeseac Oxines, J. E. C. Koch.—{ W. B. Koch, 
Onited States. 
15,419. Tires for Cycies, C. K. Mills.—(7. Lados and 
Sédard, France. 
15, $20, Ra Raiw Jomnts for PERMANENT Way, G. G. Potter, 
15,  ™ Rerany Sream Pumps, J. and A. Quertier, 
15,422. a “STRAPS for 


Kennedy, London. 
e Setoamene Srations in Trains, A. Verheughe, 


Rivixc Purposss, W. 


don. 
15,424. perme, Troveus, and other Vessets, &c., 8. 
Fox, London. 
8. Fox, 


15,425. CORRUGATED BorLer FURNACES, 
London. 
— Furnaces for Sori Fvue., H. C. Platts, 
15,427. Suret Curr Protector, F. W. Cashmore, 
ion. 
15,428. Sint Curry Prorecror, J. S. 8. Mason, 
London. 
_—_ Mounts for WaLkino-sticks, &c., 8. F. Flint, 
oo ‘Rames of Cycies, A. Williamson and T. 
15,431. ATTACHING and ADJUSTING Pins, W. Matthews, 
15,482. Evecrricat Ientrinc Apparatus, T. Parker, 
and W. London. 


ay - ILLUMINATING ph L. H. Armour, London. 
Aromatic AmIpo-compounns, &., J. Hauff, 


15,485. Saart Coupiincs, G. Smith and E. Smith 
Northampton 








et a poh A for carrying 
ith a pendant flexible supply 

pipe B for deliv d air, a bl 
or chamber F, to slide with air-tight packing 
A tube B, and s flattened tube G, connecting 


ith the storage tank of the motor, said tube being 
_ in rubber or other elastic sockets of sufficient firm- 


action, substantially as described. (4) In a compressed 
air locomotor, a a valve pipe B, having an inwardly 


Se STD 


<2 PASS 


— 


sete 








flaring age HN via — ey flexible valve D, formed 
to fit the slot and a rounded outer surface to 
—— to the erence pipe, and a 
ribbon on the back of the valve, as set forth. 
6) fi. a rue et railway er gt a 4 cylinder 
or pipe having a sideward carried 
down under the tunnel at crossings wd ye A and 
a valve pipe made in sections terminating at said 
crossings curves, and switches, (6) In a compressed air 
locomotor for passengers, a reams tank = the 
motor to hold sufficient Mt compressed air 
motor over said switches, curves, and 
furnished with an automatic cut-off or = Sabve 
which prevents the escape of com: air at cross- 
ings, curves, and ee substantially as described. 








— Filed December oth, 1890. 

Claim.—The mode hereinbefore described for con- 
structing the flue of a Galloway boiler, which mode 
— b Fn v= ver hae ny with its —— 

u in and secu e in proper tion 
by bolts, then removing a side sheet, Mhen decting 


454.571] 






the central row of tubes and all others that can be 
reached from the opened side, then replacing the side 
sheet, then removing the side sheet from the opposite 
side, then rivetting the tubes =n that side, then 
replacing the side sheet, and fina’ iY driving the rivets 

which Solibe the side sheets to the bottom and top 
chats of the flue. 
454,875. Griptron 'Vatve, C. J. Mellin, Richmond 

Va.—Filed March 6th, 1890. 
Claim.—The combination, witha ange = valve-seat, 

of a gridiron valve consisting of a Stop Pp = 
or more independent intermediate A By said top 


[454.875] 


having like numbers of bars and as the seat 
or thereabout, and the intermediate plate or plates 
having double the number of the same, or thereabout, 
the area of the ay gl than the area of 
the bars, substan 


455,002. Srzam onan 2 B. ie and A, Fogel, 
hiladelphia, Pa.—Filed March 24th, 1891. 
Claim.—{1) In a steam , the combination of float 
D, piv bar E E?, weight E?, bridge W, stem O, 
ee P, double or large and small valves L and at. 4 T- = 
set within the other and respectivel 
ports L' and N, and spring T, Crotaned rt 
operating substantially as described. (2) In a steam 
the combination’ of float D, pivotted bar E E2, 
weight E', bridge W — 0, yoke P, into which the 
stem is screwed, double and small valves L 
and M, — set within the. other and respectively pro- 
vided with ports L' and N, and spring T, the inner 


[455.002] 





valve wp provided with sisiatiain M' and tube A3, 
ded with opening C, whereby an instrument ma: wag 
i ae op Cc a turn valve A a, = 

e P from the 


p, the 
W, - ’D, and the = P, and part E? of the 
bar ung lan ted’ u upward and backward from the 
then continued about horizontally forward, 
the yoke being set below at the angle between the 
and horizontal portions of = E?, substan- 
tially as and for the purposes described. 


ane. | orem. G. —_— jun., Pittsburg, Pa. 
16th, 1 


Cain a) The combination, in a piston, of a head 
divided transversely to its line into two inde- 
pendent sections, one of said sections fittin, — in 
a space within the other, a me ly divided 
wrist pin, each section of which is secured to one of 
the sections of the head, a tight cap or cover closing 
the space within the outer piston head section, and an 


SALLYPLLTIDPAPILEVIPTTTTPALIL OTL, 


Vz 





inwardly opening valve control ing in a 

caP, substantially as set forth. et ay poe tee 

i ina divided eseuienms to = ental 
ine 
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THE BRIGHTON RAILWAY JUBILEE. 


In the comparatively short but extremely varied and 
eventful history of British railways there have been few 
enterprises of that description that have evoked a 
greater amount of embittered and anxious conflict than 
the contest for the Brighton Railway. All the great 
engineers of the time were engaged in the fight over the 
route to be adopted for that line now over fifty years 
ago. The two Stephensons, father and son, were retained 
on behalf of one project; Sir John Rennie for a second; 
Vignoles for a third, Cundy for a fourth, and two other rival 
schemes were put forward which were, however, of less 
account. All the engineering talent of the country was 
retained on behalf of one or other of these schemes. 
The proceedings before Parliamentary Committees ex- 
tended over two sessions of more than ordinary length, 
and an enormous expenditure of capital and forensic 
skill was drawn upon ‘ the belligerents. All these and 
cognate matters of interest are recalled to another 
generation by the circumstance that this week has wit- 
nessed the jubilee of the opening of the now important and 
successful London, Brighton, and South Coast Railway. 
At the time when the Brighton Railway was first pro- 
minently put forward, there had been comparatively little 
experience of railway construction and travel in the South 
of England, and not much in the Midlands. The prin- 
cipal lines actually constructed up to that period were the 
Stockton and Darlington, opened in 1825; the Liverpool 
and Manchester, opened in 1830; the Edinburgh and 
Dalkeith, authorised in 1826; the Dublin and Kingstown, 
the Bolton and Bury, the Preston and Wigan, all in 1831; 
several lines through the colliery districts in the North of 
England and South Wales, such as the Clarence, the 
Bridgend, the Llynvi and Porthcawl—which had com- 
paratively little experience of passenger traffic on a large 
scale—and a few lines that made passengers their raison 
détre, such as the London and Greenwich, the Leicester 
and Swannington, the Warrington and Newton, and the 
Exeter and Crediton, but all of comparatively short 
length, and constructed with but little capital. Indeed, 
of the lines authorised up to 1835, only one—the Grand 
Junction from London to Birmingham—had a capital of 
over two millions sterling. The capital of the Stockton and 
Darlington was only £100,000, and even the Liverpool and 
Manchester had only an authorised capital of £510,000, 


while the London and South-Western, for which an Act | - 


had been obtained in 1834, had only a capital of £1,000,000. 
When, therefore, the Act—1 Vict. c. 119—for the 
Brighton line, with a capital of £1,800,000 was got in 
1837, that line was justly regarded as among the most 
serious undertakings of the kind in the country, and by 
far the most costly in proportion to its length. The 
London and Birmingham Railway, with its great tunnels 
at Primrose Hill, Blisworth, and Kilsby, was estimated 
to cost about a million more than the Brighton, but then 
it was of much greater length, and it had then largely 
exceeded the cost provided for in the original estimates. 
Robert Stephenson, the engineer to this line, estimated 
the cost of land and compensation at £250,000, whereas 
at the time of the completion of the line in 1837 this item 
stood at £506,500, or £256,500 more. The contract for 
the laying out of the roadway was estimated at £1,703,830, 
whereas it cost £442,238 more. The permanent way was 
estimated to cost £366,977, whereas it actually rose to 
£326,845 more. Stations and rolling stock, instead of 
being £80,000, as estimated, rose to £408,236, and other 
expenditure brought up the total cost in 1837 to 
£4,446,000, or about two millions more than the Par- 
liamentary estimate. These figures were actually sub- 
mitted by Stephenson himself to the Brighton Bill 
Commons Committee of 1837, and naturally did not 
produce a very favourable impression on behalf of the 
estimates put forward for that line, although the great 
excess in the case of the Birmingham line was partly 
explained by the engineer. 

Four elements in the problem of which line of the six 
advocated should be adopted were regarded as of much 
importance, the more so that all of them were less 
understood at that time than they are to-day. These 
were the number and length of the proposed tunnels; the 
number, length, and radii of the curves; the number 
of cuttings and embankments, with their respective 
lengths, heights, and depths; and the lengths, inclina- 
tions, and situations of the different gradients. As 
regards the tunnels, Stephenson proposed to have two 
only each 600 yards in length, 25ft. broad, and 30ft. 
high. Rennie proposed four—two of 32 chains each, one 
of 60 chains, and one of 55 chains, making a total of two 
miles 418 yards; but he proposed to have them 4ft. 
lower and 1ft. narrower than Stephenson; while Cundy 
showed no tunnels at all, although in Mr. Walker's 
report on his preposed line three tunnels were shown. 
The line recommended by Vignoles, vid Horsham, West 
Grinstead, and Shoreham, had three tunnels, severally 
1000ft., 4000ft., and 1000ft., or a total of three miles and 
720 yards, which was alone, in view of the objections to 
tunnels current at that time, enough to seal its fate; and 
Palmer’s line, with three tunnels of a mile and a-quarter, 
one mile, and three-quarters of a mile severally, vid 
Godstone and Cuckfield, was not, in respect of this 
objection, much better than that of Vignoles. 

In the matter of curves, Stephenson claimed “ curves 
of the shortest radii—No. 2,14 miles; No. 6, 2} miles ;” 
Rennie proposed curves varying from 1} to 8 miles radii. 
Cundy spoke of “easy flexures, but nothing which, in 
railways, would come under the denomination of curves ;” 
and Gibbs proposed four principal curves, one of 43 miles 
at Beddington, one of 7} miles at Sutton and Ewell, one 
of 8 miles at Leatherhead, and one of 23 miles at Shore- 
ham, the lime being intended to run by way of Epsom, 
Dorking, Steyning, and Bramber. Vignoles was more 
exact in setting out his curves, which numbered twelve 
in all, and varied from 600 to 5867 yards; and he was 
equally particular about his cuttings and embankments, 
setting out a list of forty embankments, varying from 





600 to 3150 yards in length, and from 5ft. to 37ft. in 
height, while he had two viaducts of 4000 yards each, and 
a large number of cuttings. Stephenson proposed ten 
embankments from half a mile to two miles in length, and 
from 20ft. to 40ft. in height, while the greatest depth of 
his cuttings was 70ft. Jennie was much more prodigal 
of embankments and cuttings than Stephenson, but less 
so than Vignoles; while Cundy simply referred to the 
section of his proposed line, and Palmer and Gibbs gave 
no particulars. The gradients proposed by Stephenson 
were fewer and easier than those recommended by Rennie, 
and as these were in all cases made the measure of the 
speed, it is interesting to note that Stephenson proposed 
an average speed of 27 miles per hour, as compared with 
an average of 22 miles promised by Rennie, and a maxi- 
mum of 20 to 30 miles promised by Gibbs. Cundy was 
prepared to guarantee 80 miles per hour on the level, and 
ascents in that proportion, with 40 miles an hour asa 
maximum in descending gradients; the average speed 
promised by Vignoles was the same as Stephenson’s— 
that is, 27 miles—while Palmer returned his gradients as 
“undulating 16ft. in a mile,” and his speed as “ unlimited.” 

No particulars were furnished by the several engineers 
of the locomotive engines which they proposed to employ ; 
but in reply to the inquiry, ‘‘Do you propose using any 
assistant power on the inclines?” Stephenson, Rennie, 
and Cundy answered, ‘‘None;” while Vignoles recom- 
mended auxiliary locomotive engines at Norwood and 
Mannings Heath to assist heavy trains; Gibbs proposed 
auxiliary locomotive and stationary engines at Dorking, 
and two other places; and Palmer proposed to use 
auxiliary engines near Croydon, and near Oxted. None 
of the schemes undertook or suggested the possibility of 
achieving the journey between London and Brighton in 
less than two hours; while Vignoles drew a distinction 
between first and second-class trains—a forecast of what 
was afterwards, for many years, to be the policy of the 
system—by pa two hours for first, and three hours 
for second-class trains. The lowest fare proposed per 
passenger was 8s. for the whole journey, while Rennie 
was not satisfied with an average charge of less than 10s. 
per passenger for the single journey. 

The proposed cost of Rennie’s line, as submitted in 
evidence by Rastrick, the joint engineer, before the Com- 
mittee of the House of Commons in 18387, was as under: — 





Shore- | Cie 























Main line! 1 | ee | sinete 
1 ec nam veo | 5. 
ene branch. branch. | venehs | 
£ 2 | £ £ # £ 

Earthwork... ... ... 358,775 | 20,516 | 41,402 | 45,536 | 466,229 
Roadway ... ... ... 196,686 | 27,852; 17,098 17,098, 258,734 
Masonry, bridges, and | | 

roads... ..._... 107,281) 8,647| 16,036 | 10,601 | 142,565 
Fences 14,482 | 2,112| 2,288) 2,288; 21,120 
Tunnels 39,200 — | 18,865; 2,420) 55,485 
Stations 16,826 | 2,606] 3,000/ 3,000/ 24,884 

Totals _..  ... 782,702 | 61,633} 93,689 80,943 968,967 

Contingencies ... 73,270 6,163) 9,368 8,094 96,895 
Grand totals... ... 805,972 | 67,796 | 103,057 | 89,037 1,065,862 


The estimated length of the main line was 41} miles; 
of the Shoreham branch, 5} miles; and of the Lewes and 
Newhaven branches, seven miles each, making a total 
length of 614 miles, giving an average estimated cost of 
about £17,000 for a length that was to have a double 
roadway over all but fourteen miles of its route. The 

resent extent of the Brighton and South Coast Railway 
is 485 miles, and the authorised capital is 25} millions, or 
an average capital per mile of nearly £60,000—a very 
different result from that foreshadowed by any of the 
great engineers whose names are associated with the 
early history of the line. 

The estimate submitted to the Committee for Mr. 
Cundy’s line, by way of Epsom, Dorking, and West 
Grinstead, was as under :— 


Ironwork ... ... ... £314,600 
Turnpike bridges . 13,816 
Private do, 43,581 
Viaducts 23,717 
Culverts 5,840 
NT ia ete iy vate dae Sc 19,360 
Excavation (13,439,000 cubic yards) ... 671,978 
Oe ae ae ee ee 120,000 
Contingencies 121,289 


The total estimate was £1,334,181, ‘or about £4700 per 
mile. Stephenson’s estimate, which was in some respects 


very different from Cundy’s, was as stated below :— 

ee eee Ome ... £100,000 
Iron, sleepers, labour ... 297,500 
Turnpike bridges 43,750 
Occupation do. 40,000 
River do. 10,975 
Culverts s 

Tunnels ise mins 96,720 
| 22,000 
Cuttings, 6,000,300 yards 254,286 
Contingencies ... ... 127,685 


The total amount given by Stephenson as the probable 
expense of his line was £1,374,000, but this sum was called 
in question by several other engineers, and among others 
by Mills, the chief advocate of Cundy’s plans, who stated 
to the Committee that instead of the six million yards of 
excavation which Stephenson proposed, his section, with 
open cuttings as proposed, would require not less than 
17,544,000 cubic yards. The details of the earthwork 
proposed to be executed on Stephenson’s line are 
appended :— 


List of cuttings on the proposed London and Brighton Railway. 


Quantity. Lead. Cost. Scale of prices 

Yards. Miles, £ per rs faa 
s. . 

508,000... .. fF... 16,983 Pa ae 

Po es vac’ qe Faye . 010 
ye ere } . 10,877 . *9 Ot 
100,000 1 52,055 Lia 
759,000 14 41,067 . 
354, 2 20, $y) ar Mg 
217,000 aS oe wo... =... 18 

1,279,050 ... Spoil ... 43.635 ... ... 0 8 

The total estimated quantity of cuttings was 6,163,050 


yards, and the total estimated cost was £276,283. 





The extent to which greater locomotive power was 
likely to be required on the one line than on the other 
was a point that occupied to an important degree the 
attention of the Committees of both the Lords and Com- 
mons. On this subject the principal witness was Dr. 
Dionysius Lardner, who, although he had adopted the 
Church as his original profession, developed a strong taste 
for mechanical science, and took a keen and intelligent 
interest in the growth of the railway system—so much so, 
indeed, that he seized every oxalate chance of making 
himself acquainted with the conditions of working loco- 
motives, and rode on them with the drivers and stokers 
for many hundreds of miles. The following estimate of 
the differences in favour of the direct line vid Redhill was 
submitted by Lardner :— 


Comparative statement. 
Direct line. 
Distance between termini, miles 49 
Mechanical power required va] 
transport one ton in both 2445 


Western line. 
55 


directions, between termini 2986 
in tons raised lft, ... ... 
Time taken in both directions 3h. 24m. 4h. 8m. 


Lardner further calculated and submitted details of the 
proportional expense of fuel, of the wages of all persons 
engaged in working the railway, of oil and stores, of wear 
and tear of engines, wagons, and carriages, of maintaining 
stations, lodges, and gatehouses, &c., each being in favour 
of the direct line. 

Some interesting evidence was given by the same witness 
as to the locomotive power required to work the proposed 
direct line. He held that there was no difficulty in 
carrying an engine load of passengers, aggregating sixty 
tons weight, at an average speed of thirty or thirty-five 
miles per hour, and gave the following particulars of 
such a load :— 


Tons, 
Engine and tender, with water and coke ... 18 
160 passengers, at 15 to a ton 5 10% 
Eight carriages at 24tonseach ... ... ... ... ... 20 

Excess for parcels, luggage and wagons, &c., for 
a re ee 
Total groesload wsg.—«ws_— wwe we 
Lardner stated that since the Liverpool and Man- 


chester line had been opened five or six years pre- 
viously, the locomotive engine had been much improved, 
so much so that the engines used on that line had been 
from time to time put aside, not from having been 
worn out, but from having been superseded by more 
efficient engines, while they had this peculiarity 
marking their progressive improvement all along, 
that they are every day more and more adapted to 
heavier loads. The latest engine constructed for the 
Liverpool and Manchester Railway had, said the 
Doctor, béen proved fully able to take a net load of 60 tons, 
exclusive of the engine and tender, on a gradient of 1 in 
96 without any assistance from an auxiliary. This latest 
tour de force was the Star engine, with cylinders of 14in., 
and a stroke of 12in. What would the good people of 
that day have said had they lived to see engines as heavy 
as the whole weight of the load described by Lardner, 
and carrying, as they do in the United States, live loads 
close on 2000 tons? But although Lardner, in his wildest 
dreams, did not in all probability anticipate such results 
as are now of every-day occurrence in railway working, 
he was fairly sound on the subject of locomotive require- 
ments and performances for his day, and gave the 
Brighton Committee a great deal of useful information 
that did not appear to be available from any other source. 
In his estimate of the cost of working the direct line, 
Dr. Lardner was not so exact asin some of the other 
data he supplied, as he put the expenses per head per 
journey between London and Brighton at 4s. 33d. by 
Rennie’s, and 4s. 74d., or 9 per cent. in favour of the 
shorter line, by Stephenson’s, the gradients assumed 
being 16ft. per mile. On the other hand, he is entitled 
to the credit of recommending heavier rails than those 
advised by Rennie and Stephenson—that was, 50 lb. 
per yard. 

Evidence was given as to the extent and value of the 
land required for the two chief competing lines by Edward 
Driver, a well-known surveyor, who calculated that the 
value of the land required for Sir John Rennie’s line, and 
the compensation for damages, would amount to £70,883, 
as compared with £113,643 for Stephenson’s line, the 
quantity of land estimated for the former being 503 
acres, and for the latter 610 acres, or 107 acres more. 
The character of the land beyond Merstham and Horley 
Common was described, by this witness, as very poor, 
and of little value, anda point was made of the argument 
that the railway would enable this land to be brought 
into more profitable cultivation by allowing of manure 
being put upon it with greater facility. Another sur- 
veyor, Mr. W. M. Gladman, estimated that the woodland 
on the line would be improved by 2s. to 3s. per acre, and 
that of the meadow land by 4s. to 5s. an acre by the 
construction of the proposed line, in consequence of the 
facility of communication that would be afforded with 
the London and Brighton markets. It was further 
estimated that the railway would enable farmers to dis- 
pense with one horse in four, which would be a saving of 
£20 a year to a tenant farming 100 acres of land, in con- 
sequence of the carriage of goods by the railway that he 
would have to carry by his team. At that time there 
appears to have been a good deal more woodland in 
Sussex than at present, the quantity of timber sent 
annually from Lewes being stated at from 500 to 700 loads. 

The primitive ideas that even eminent engineers held 
at that time as to the provision requiring to be made for 
goods and passenger traflic respectively, is often curiously 
illustrated in the proceedings of Parliamentary Com- 
mittees. Thus, for example, Mills proposed to have the 
terminus of Cundy’s line at the Oval at Kennington, in 
preference to joining the South-Western at Vauxhall, or 
elsewhere, from aconviction “ that it will be necessary to 
adopt a third line, even upon the Brighton Railway, for 
goods traffic.” He held that as 300,000 tons of goods per 
annum, or about 1000 tons per day, had to be carried upon 
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the Brighton line, “ it would be physically impossible to 
carry this upon a railway made for the conveyance of 
passengers.” Mr. Mills would no doubt marvel greatly 
could he realise that many times this tonnage is now 
annually carried, not only upon the Brighton, but upon 
many other lines, with only two sets of rails. 

A few words in conclusion as to the present position 
of the notable company, of whose humble and stormy 
beginnings we have just spoken. The Brighton Railway 
system has now a total mileage of 435 miles, of whic 
302 miles are double line or more. It has a capital of 
25} millions sterling, about 19 millions of which is held 
in shares and stock, and on which in 1890 dividends vary- 
ing from 5 to 8 per cent. were paid according to the 
character of the stock. It carried in 1890 43} millions of 
passengers, not including 21,850 season ticket holders, and 
about 2,870,000 tons of goods and mineral traftic. It 
received from passenger traffic 4£1,655,000, and from 
goods traffic £607,000, its total income from all sources 
being £2,571,000, or about twice as much as the estimated 
original expenditure on the system. Its trains travelled 
in 1890 over nine millions of miles; and its working 
expenditure amounted to £1,260,000, the net receipts 
being £1,310,000. It has 410 locomotives, 2198 passenger 
vehicles, 7128 wagons, and 10,393 rolling stock of all 
kinds. It has a regular service between Newhaven har- 
bour, which is its own property, and France, by a fleet 
of steamers which it also owns, and it runs some of the 
fastest and most luxuriously-appointed trains in the 
world at a rate of speed that would have been deemed 
incredible only fifty years ago. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Italy: Coal, iron, and machinery in.—The production of 
lignite in Italy rose from 80,336 tons in 1871, to 390,320 tons 
in 1889, an increase of 309,984 tons, or 386 per cent. During 
the same period imported foreign coal rose from 791,389 to 
3,999,477 tons—88 per cent. from Great Britain—an increase 
of 3,208,088 tons, or 406 per cent. To this must be added 
506,700 tons of patent fuel, composed of nine-tenths of dust 
and refuse coal worked up into a fuel and which must prac- 
tically be regarded as a new combustible. The consumption 
of carboniferous fuel in Italy in 1889 amounted to near 
5,000,000 tons, valued at £5,054,781, made up of 3,989,787 
tons of coal, worth £1 Os. 93d. per ton; 506,700 tons of patent 
fuel worth £1 4s. 22d. per ton; 300,320 tons of lignite worth 
5s. 104d. per ton; 30,095 tons of turf worth 11s. 9¢d. per ton. 
The distribution of carboniferous fuel consumed in various 
industrial establishments was: Fixed steam engines and loco- 
motives used for agriculture and industries, 1,300,000 tons, or 
26°45 per cent.; foundries and furnaces for bricks, glass, lime, 
1,300,000 tons, or 26°45 per cent.; gas and electric illumina- 
tion, 850,000 tons, or 17°3 per cent.; railway and tramway 
locomotives, 750,000 tons, or 15-25 per cent.; domestic and 
various consumption, 330,307 tons, or 6°7 per cent.; naviga- 
tion societies, 313,565 tons, or 64 per cent.; Government 
ships, 38,000 tons, or ‘75 per cent.; establishments belonging 
to the Ministry of Marine, 18,000 tons, or °37 per cent.; esta- 
blishments belonging to the Ministry of War, 17,000 
tons, or *35 per cent. The annual consumption of coal 
on the railways amounted to 666,000 tons, and on 
the steam tramways to 84,000 tons. The amount 
credited to the navigation societies represents the quantity 
only in store in Italy. The amount purchased abroad and 
consumed by their vessels during their voyages was 209,626 
tons, viz., 135,500 tons for the General Italian Navigation, 
45,532 tons for the Veloce, and 28,594 tons for the Lavarello 
Society. The amounts purchased abroad and consumed 
during their voyages by the ships of the Italian Navy 
averaged during 1887-9 32,000 tons yearly. Industrial energy 
was large in 1889 as compared with the few years imme- 
diately preceding, the import of foreign coal having increased 
by 126,000 tons, or 3°25 per cent., of which British coal 
increased by 75,740 tons, or 2°2 percent. Fixed engines and 
locomotives for agriculture and industry, which consume 
1,300,000 tons of coal annually, represent 162,500-horse 
power, supposing them to work ten hours a-day for 320 days 
in the year, and that they consume 5°51 1b. of coal per hour 
and horse-power. This consumption is calculated on loco- 
motives uf old pattern, as most of those in Italy are. The 
establishments belonging to the Ministries of Marine and 
War employ another 5500-horse power, bringing the total 
horse-power of fixed engines in the country up to 167,000, an 
increase of 113,000, or 209 per cent. since 1871. The number 
of steam boilers is given at 10,000, with a horse-power of 
157,000, and an average of 15-7. To the above fixed engines 
must be added locomotives 400,000, mercantile marine steam 
vessels 189,502-horse power; total, 756,502-horse power. The 
returns from Belgium and France for the same period 
give: — For the former country: Fixed engines, 367,868; 
locomotives, 464,423; mercantile marine, 21,106; total, 
853,397-horse power. For the latter country: Fixed engines, 
793,514; locomotives, 3,451,623; mercantile marine, 564,051; 
total, 4,809,188-horse power. The total horse-power of the 
Italian Navy in 1889 was 313,039; engines ordered, but not 
placed on board, 133,195-horse power; while that of France 
was 539,433-horse power. The production of pig iron is 
small, and varies but little. In 1889 the output was 13,473 
tons, valued at £6 6s. Ofd. per ton. The manufacture of iron 
and steel is flourishing, and the production in 1889 amounted 
in value to £3,440,000. The quantities produced were, in 
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The stee] industry has developed considerably of late years, 
owing to the activity of the great steel works of Terni and 
the increased energy of other establishments, such as those 
of Tardy-Beneck in Savona, associated with the firm of 
Bochum in Germany. The value of machinery manufac- 
tured in Italy was estimated at £480,000 in 1860; at 
£1,600,000 in 1880, exclusive of the work annually turned 
out by the establishments of the Ministries of Marine and 
War, valued at £1,200,000. Since 1880, various new establish- 
ments for the construction of machinery have been started 
and many existing ones enlarged, and the value of machinery 
produced yearly is close upon £4,000,000. This branch of 
industry is capable of great development, partly because a 
large quantity is imported yearly—amounting in 1887 to 
£2,000,000, in 1888 to £1,600,000, in 1889 to £1,720,0000— 
and partly because, as the general conditions of agriculture 





and industry improve, the demand for machinery will be 
much greater. 

Italy: Foreign trade in 1889 and 1890.—Imports into Italy 
in 1889 increased by £8,643,128, or 18:4 per cent. over 1888, 
but in 1890 decreased by £2,982,736, or 5:4 per cent. under 
1889, remaining at an increase of £5,679,370, or 12:1 per 
cent., over the first-mentioned year. During the same period 
British imports increased by £1,350,099 and £644,822, or 
23-4 and ‘9 per cent., respectively, but fell short of the im- 
ports of 1887 by £36,315, or 45 per cent. Their proportion 
of the whole, which in 1887 was 12:14 per cent., became in 
the three following years 12°25, 12°80, and 14°75 per cent. 
The increased value of Italian imports in 1889 was not due 
entirely to the recovery of trade from the marked stagnation 
of 1888, but partly to the rise in the average prices of mer- 
chandise. The commercial situation of the country in 1890 
was no worse, nor was the debt to the foreigner increased. 
The import of agricultural machinery has made steady pro- 
gress in the last three years, having increased in 1890 by 890 
tons, or 85:5 per cent. over 1887. The import of manufac- 
tured iron and steel goods in 1889 showed but little increase 
—856 tons, or 2°45 per cent., over 1888—principally in that 
connected with spinning and weaving. Railway rolling stock 
increased by 9340 tons, or 53°55 per cent., over 1888, and 
decreased in 1890 by 11,014 tons, or 65°55 per cent. The 
increase of 1889 was chiefly in tenders and merchandise 
trucks, which were imported to the amount of £240,000 more 
than in the previous year. Though the establishments at 
Milan and other places are able to furnish passenger carriages 
of good workmanship at easy rates, Italian workmanship can- 
not compete, either in solidity or finish, in the manufacture 
of rolling stock for railways, especially in merchandise 
trucks, which up to 1889 were largely imported from Germany 
and Belgium. Attention has lately been turned to the manu- 
facture of goods wagons in Italy, so that their import in 1890 
was considerably smaller than in previous years. Rails 
decreased in 1889 by 23,665 tons, or 71°8 per cent. under 1888, 
partly to a diminution in railway construction, and partly to 
many orders being placed in Italy—notably at the manufac- 
tory of Terni. Imports of rails into Italy gradually declined 
from 131,168 tons in 1882, to 98,327 tons in 1885; while in 
1889 the amount was only 9734 tons. Iron imports have 
fluctuated greatly in the last five years, and after reaching 
their maximum in 1887 have shown a steady decline. 
Forged and hammered iron in 1889 decreased by 37,679 tons, 
or 17°05 per cent. under 1888; and in 1890 by 68,144 tons, or 
37°35 per cent. under 1889. Imports, which in 1880 were 
147,639 tons, rose in 1888 to 220,015 tons, owing to specula- 
tion and the erection of large native foundries. Since then 
they decreased to 139,193 tons, caused by over inflation and the 
building crisis. Pig iron in 1889 increased by 78,548 tons, or 
88-2 per cent. over 1888; and in value from £2 16s. 10jd. to 
£3 9s. 14d. per ton. Scrap iron decreased by 7228 tons, or 
4-5 per cent.; increasing in value from £2 16s. 11d. to 
£3 10s. Ofd. per ton. In 1890 imports of pig iron and scrap 
iron decreased by 27,826 tons, or 9 per cent. under the previous 
year. The decreased import was specially marked during the 
last six months of the year. The diminution of customs 
dues on forged and hammered iron in 1890 amounted to 
nearly £240,000; and on the whole of Category XII., which 
includes machinery, railway rolling stock, and worked metal 
of all sorts, £398,416, or 34:4 per cent. under 1889: which 
showed an increase of £134,264, or 13-1 per cent. over 1888. 
The traftic of Belgium in this class of goods has suffered 
greatly, rails being now manufactured in Italy, Austria, 
Switzerland, and especially Germany, have profited at the 
expense of Great Britain, owing to increased facilities of land 
transit and lower railway fares, which now compete seriously 
with the sea freights of maritime countries. The — of 
— by high customs in 1890 were entirely frustrated by the 

epression in commerce, and had it not been for the accele- 
rated movement of trade in the direction of colonial goods, 
&c., which in a measure made up for the shortcomings in 
other items, the customs returns for 1890 would have shown 
an even larger decrease than they did. The following shows 
the fluctuation of British imports in 1889 and 1890:— 
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Exports of minerals to Great Britain in 1889 increased by 
29,040 tons, or 40 per cent. over 1888, and in 1890 decreased 
by 44,985 tons, or 50 per cent. under 1889, a reduction of 
29,044 tons, or 27-1 per cent. below the figures of 1888. 

Mortgage indebtedness.—The consular officers of the United 
States, having been instructed to furnish reports on mortgage 
indebtedness, partial payments, limitation of security, and 
the methods of collecting and cancelling foreign mortgages, 
have furnished particulars as to the system in the following 
countries:—Austria-Hungary, Belgium, Denmark, France, 
Germany, Greece, Italy, Netherlands, Portugal, Russia, Spain, 
Sweden, Switzerland, United Kingdom, British Africa, Cape 
Verde Islands, Liberia, Madagascar, Morocco, Portuguese 
Africa, Zanzibar, Argentine Republic, Brazil, British Guiana, 
British North America, Chili, Colombia, Costa Rica, Ecuador, 
Falkland Islands, Guatemala, Mexico, Paraguay, Salvador, 
Uruguay, Venezuela, West Indies, Asiatic Turkey, British 
Asia, China, Philippine Islands, Siam, New South Wales, 
New Zealand, Fiji Islands, Gilbert Islands, Hawaian Islands, 
ae Caledonia.—United States Consular Reports, Nos. 110 
and 111. 








RECORD PAssAGE FROM SoutH Arrica,—The Union Steamshi 
Company’s new twin-screw Royal Mail steamer Scot, which left 
Cape Town on Wednesday, 2nd inst., with the homeward Cape of 
Good Hope and Natal mails, arrived at Plymouth at 4.18 p.m. on 
Thursday, the 17th inst., and subsequently proceeded for South- 
ampton. The Scot’s passage was made in fourteen days sixteen 
hours fifteen minutes net steaming time, giving an average gee 
of 16:7 knots per hour. No voyage from the Cape has ever n 
made in so short a time. 





FRANKFORT ELECTRICAL EXHIBITION. 





In our previous article upon this subject we referred to 
the exhibit of Messrs. Siemens and Halske in the large 
machinery hall. But as the name of Siemens occurs so 
frequently upon the exhibits throughout the Exhibition, 
it may be well to state that the work has been carried 
out at four different places:—Siemens and Halske, of 
Berlin, at the Berliner- Werk; the same firm in Berlin, at 
the Charlottenburger-Werk; the same firm in Vienna; 
and Siemens Brothers and Co. in Charlottenburg. The 
most striking exhibit is that in the machinery hall, which 
represents a large central station, which supplies current 
to a great number of different apparatus in the Exhi- 
bition, all of which are arranged - direct current; and 
transmission of power, as well as lighting, is effected. 
The distribution is by means of underground cables. 
The firm has prepared this large exhibit in such a way as 
to show every system of current which is at present in 
use, and for this purpose direct and alternating current 
machines and a Be. om of transformers have been put 
down, as well as a large battery of accumulators, which 
is capable of supplying the whole of the necessary 
current when the moving machinery is at rest. The 
direct current machine is said to be the largest yet built 
for the production of such currents. Fig. 1 represents 
this machine driven by a powerful steam engine. It is cf 
the type known by the company as J, and is of the inside 
pole ring type. In this class of machine the number cf 
poles varies from four to twelve, and they are placed in the 
form of a star inside the rotating armature. The brushes, 
which are always of the same number as the field 
magnets, take off the current from the outside of the 
armature winding. The armature itself consists of an 
iron ring wound with insulated copper wire or bars, and 
it is provided either with a commutator, or the brushes 
rub upon the outside of the ring itself. The special 
machine illustrated is designed for an output of 330,000 
watts at 150 volts when running at 65 revolutions per 
minute, and its maximum output at 100 revolutions is 
600,000 watts. As we remarked above, it is supposed to 
be the largest direct current machine yet built, and the 
object of the makers has been to produce a type of 
machine of which the fewest possible number would be 
needed in a large central station. The opinion of English 
engineers, on the contrary, is distinctly in favour of 
smaller units, which can easily be loaded to their full 
output, and, with the exception of the large Deptford 
station, this idea has been carried into practice in all the 
large metropolitan stations. The machine shown in Fig. 1 
has ten poles, and the armature has an outside diameter 
of 9°85ft., while the field magnet cores have a diameter 
of 8-9ft. The brushes make contact with the outside of 
the armature itself. The machine is coupled direct to a 
triple-expansion condensing engine of the inverted verti- 
cal type, built by G. Kuhn, of Stuttgart - Berg. The 
cylinders have diameters respectively of 1°64ft., 2°36ft., 
and 395ft., with a stroke of 1°97ft. The engine is 
designed for an initial steam pressure of 150 Ib. to 180 lb. 
per square inch, and for 120 revolutions per minute. It 
developes at 80 revolutions 400 brake horse-power, at 100 
revolutions 500 brake horse-power, and at 120 revolutions 
600 brake horse-power. The high-pressure cylinder 
has piston valves, with an expansion valve acted upon 
directly from the governor, while the middle and low- 
pressure cylinders have ordinary valve gear with balanced 
slide valves. All these cylinders are steam jacketted, 
and a tachometer, by Messrs. Buss, Sombart, and Co., of 
Magdeburg, is fitted to the engine. 

Still keeping to the direct current plant, we next find a 
dynamo, of somewhat similar type, with an output of 
35,000 watts, at 150 volts, when running at 880 revolu- 
tions. This machine has an armature of 3:05ft. diameter, 
while the diameter of the pole pieces is 2°62ft. It is pro- 
vided with a commutator upon which the brushes rub, 
and each opposite pair of brushes are coupled together. 
The machine is coupled direct to a steam engine, built by 
Messrs. Daevel, of Kiel, which is intended to work with 
an initial steam pressure of 120]b. per square inch, and 
when running at 330 revolutions per minute developes 
60 brake horse-power. The cylinders are respectively 
9in. and 14°6in. diameter, with a stroke of 7-9in.; the 
governor is of the Proell type, and coupled direct to the 
main shaft of the engine. Separate parts of a similar 
machine are also exhibited. Seven shunt-wound machines 
for 150 volts are also shown, the armatures of which 
revolve with a surface velocity of 46ft. per second. Three 
other shunt-wound machines for 65 volts are also shown, 
in which the armature revolves with a surface velocity of 
65°5ft. per second. All the latter machines have drum 
armatures, the cores of which are of sheet iron plates 
wound with copper wire in such a way that the wires run 
from one end of the drum to the other end; they are 
crossed over and return parallel to the first line and end 
upon the next commutator strip from which they started. 
Other direct current machines known as the O-type are 
shown; in this type the poles are outside the armature, 
which is of the ring type, the field magnet core windings 
are at the side of the armature, while the pole pieces 
are of curved form. The plant for the production of 
alternating currents consists first of a large alternator 
shown in Fig. 2. This is known as the maker’s Q type, 
and developes 330,000 watts, at 2000 volts, when running at 
100 revolutions. It is similar to the original type of 
machine built by the firm. The field-magnet ring con- 
sists of 60 bobbins, which rotate inside the stationary 
armature, which has the same number of coils. Recent 
improvements are stated to have much improved the out- 
put. The outside diameter of the rotating field magnets 
is 12°2ft., while that of the armature is 15°1ft. The field 
magnets are excited by a direct current which is brought 
from the main switchboard. With a stationary arma- 


ture, such as is used in this machine, good insulation for 
2000 volts is more easily obtained than when the armature 
rotates. The machine is coupled direct to a vertical 
high-speed compound condensing engine built by the 
Maschinenfabrik Buckau-Magdeburg, which developes 
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FIG. 1—DIRECT CURRENT MACHINE BY MESSRS. SIEMENS AND HALSKE 


450 brake horse power. The cylinders are respectively 
24-5in. and 27‘5in. diameter; with a stroke of 27:din., 
and an initial pressure of 150 lb. per square inch. The 
engine runs at 100 revolutions. 
of this type of engine is said to be that it is perfectly 
balanced. The small and heavy high-pressure piston is 
almost exactly the same weight as the low-pressure piston. 
The valve gear of both 
cylinders is of the piston 
form, with packing rings. 
Smaller examples of alter- 
nators of the same type 
are shown in the trans- 
formers, in which alter- 
nating currents are 
changed to direct cur- 
rents. One of the new 
rotary current dynamos 
is also shown. Our 
readers who take an in- 
terest in electrical matters 
will doubtless be aware 
that what is known as 
the rotary current system 
consists in the employ- 
ment of several ordinary 
alternating currents of 
different phases. As a 
rule three leads are used, 
and of course the alter- 
nations of euch of the 
currents are the same. 
The great advantage of 
this system is that 
motors can be made to 
start with a load on, 
which is not the case 
when the ordinary alter- 
nating current is used. 
The rotary current motor 
exhibited by this firm 
has its field magnets 
arranged in almost the 
same form as was used 
in the old alternators 
built by them, in which 
two circles of unlike 
poles were arranged oppo- 
site to each other, and 
between these the arma- 
ture rotated. In_ this 
machine each circle of 
magnets has sixteen poles, 
while the armature has 
twenty-four bobbins, so 
that in this way a series 
of alternating currents of different phase are produced. 
Those bobbins in which currents of like phase are pro- 
duced are coupled in series, and are connected to the 
three poles of the machine. The current is produced 
at a pressure of 100 volts. 

The accumulators to which we referred before have 
been made at the Hagen Accumulator Works, and 
consist of 168 cells coupled in two sets in parallel. The 
cells consist of a series of positive and negative lead 
plates in dilute sulphuric pred The plates are ribbed in 
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order to increase the active surface, and a special forming 
process is employed. The battery produces an E.M.F. 


| of 168 volts, and is capable of an output of 828 ampéres | 
The special advantage | 


for three and a-half hours when fully charged, so that 


| the battery is capable of an output of 700 horse-power 


hours. The charging of the battery is effected by means 
of the alternating direct transformer, or by the high poten- 





FIG. 2—ALTERNATING CURRENT MACHINE BY MESSRS. SIEMENS AND HALSKE 


tial direct current machine through the ‘“ dynamotor.” 
A secondary battery of sixty-four cells, of the Tudor 
type, is arranged in the hall for scientific instruments, 
and four batteries of 162 cells are used for the electric 
| railway which runs to the Opera-house, while eighty-four 
|cells are used: in the electric launch Elektra. The 
| transformers consist of what are known as ‘“‘dynamotors” 
|in England, which may be used for converting either 


| low potential direct currents into high potential direct 
‘currents or vice versa. 


Other rotary transformers are 


; also shown, which consist of an alternating current 
| motor and a direct current dynamo upon a common 
| shaft, so that in cases where the output of a large alter- 
nator is not all required, it may be changed by this 
means into a direct current, and used for the purpose of 
charging accumulators. The ordinary stationary type 
of alternating current transformers is also exhibited. 
Several of these trans- 
form a current of 2000 
volts to one of 150 volts, 
and four are used to 
transform from 2000 
volts to 20,000 to supply 
a current for experiment 
at high tensions, for which 
purpose a bank of 400 in- 
candescent lamps _ is 
coupled up in _ series. 
With these lamps some 
remarkable experiments 
have been made, and it 
was observed that even 
when the filament of 
one of the lamps was 
broken, the potential was 
sufficient to jump the 
space, and the remain- 
ing lamps were not extin- 
guished. These experi- 
ments have been per- 
formed during the visit 
of the Congress on many 
occasions. 

Numerous varieties of 
instruments and details 
for switchboards are also 
shown, of which, perhaps, 
the most important is a 
large switch intended 
for use in the charging 
of accumulators, which 
entirely prevents a short 
circuit of the cells when 
changing the number 
which are in circuit with 
the dynamo. 

The electric railway 
which runs from the Ex- 
hibition to the Opera- 
house has _ been con- 
structed by Messrs. 
Siemens and Halske, and 
it represents two different 
systems for working 
such railways. Three cars 
are in constant use, 
two of which are supplied with current from an overhead 
wire, and the third is driven by accumulators which are 
carried under the seats. The cars, which are supplied 
with current from the overhead wire, carry upon the roof 
a light iron frame about 3ft. wide, which is hinged close 
to the roof and is supplied with a counter-weight. In 
this way the frame is easily able to follow the equalities 
in the height of the wire, and the system of points is 
made extremely simple, as the frame rubs for some 





distance upon the two branching wires. The motor is 
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perfectly independent of the upper frame of the car, and 
rests directly upon the axles of the bogie. It is attached 
by means of a frame to one of the axles in two places, 
and to the second axle in one place only. The arma- 
ture shaft is coupled to the driving axle by means of 
gearing. The overhead wire is carried upon cross 
arms which are supported by tubular iron posts, and 
a direct current of 300 volts pressure is used, this 
being transformed up from a current of 150 volts for 
the purpose of demonstrating the use of a dynamotor. 
The accumulator car is supported upon two four- 
wheeled bogies, and the battery consists of 162 cells of the 
Tudor type; the car is also lighted from the same battery. 
The cars are capable of carrying forty passengers, and 
the bogies will easily run upon curves of 39°5ft. radius. 
Each bogie is provided with a motor, and the trans- 
mission is effected in a very silent manner. The over- 
head wire is at a height of 16-4ft. above the surface of 
the rails; and the latter act as the return lead. The 
main lead, from which the overhead wire is fed at 
intervals, runs partly underground and partly overhead. 
The underground mains consist of insulated cable, 
while the overhead is of bare copper wire, which is 
carried upon porcelain insulators at the top of metal 
poles. In certain places it has been necessary to place 
poles at each side of the street, and carry the overhead 
wire by means of a cross wire, instead of on the short arm 
which is usually employed. At the station in the Exhi- 
bition is the car shed, which is provided with a shunting 
platform, driven by an electric motor. Four batteries of 
accumulators, each of which consists of 162 cells, are 
placed in the shed. Two of these batteries are kept in 
reserve, and they are charged in parallel from the 
machinery hall. 

On reference to the plan it will be seen that the word 
Grubenbahn occurs near the left-hand end of the view. 
This is a mining railway built also by Messrs. Siemens 
and Halske. The small train consists of a locomotive and 
two wagons, and also of a passenger car, capable of carry- 
ing twenty passengers. The small locomotive is 29in. 
wide. The currentis taken up by means of a frame supplied 
with a counter-weight, somewhat similar to that used for 
the Opera-house tramway. The current is supplied from 
the overhead wire, and the rails are used as the return. 
The motor is coupled to the driving axle by means of 
gearing, and carbon brushes are used upon the commu- 
tator; it developes about 10-horse power, and the whole 
of the moving parts are covered in with a zinc case. 
Similar locomotives are used at several of the mines in 
Germany. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 





THE BEHAVIOUR OF STEAM IN THE CYLINDER. 

Sir,—With your permission I wish to ask the readers of THE 
ENGINEER for some information ; whether it exists or not I do not 
know. Itcan only have been obtained by direct experiment. I 
am well acquainted with the literature of the steam engine— 
English, American, and French—and none of my books throw any 
light on the subject. 

I want to know how much steam in any given engine has been 
liquefied in the cylinder. There are numberless statements of the 
amount of liquefaction, all derived by calculation from the 
diagrams, as, for example, Professor Kennedy’s reports on the s.s. 
Meteor, Tartar, Colchester, &c. What I ask for is a definite state- 
ment of the actual weight of water drained away from a cylinder 
through the steam trap. Such measurements have repeatedly 
been made concerning the weight of water drained from a jacket, 
but I can find no satisfactory record of such drainage from a 
cylinder. 

I am told that it would not show the true amount of condensa- 
tion, because so much water would be carried over with the con- 
densed steam to the condenser. Even so, I want to lnow how 
much has been caught. 

Again, it is clear that if we measure all the water that can be 
drained from a cylinder and caught in a bucket, and if we know 
the weight of feed-water and the number of units transferred 
to the condensing water, we can, on the principle of the calori- 
meter, ascertain within a little how much feed-water left the 
cylinder as steam, and how much as water passing to the con- 
denser. Mr. Donkin, for example, might have records of such an 
experiment, hitherto unpublished. 

Next I want to know what is the temperature of steam in a 
cylinder. It is commonly assumed to be that due to the pressure. 
I do not want this assumption. I want the result of direct 
thermometric experiment, made, not with the cylinder walls, but 
right in the body of the steam. 

Now let me say why I want this information. For reasons which 
cannot be briefly stated, and with which, therefore, I shall not 
now trouble you, I am driven to the conclusion that the amount 
of liquefaction which takes place in a cylinder is not so great as the 
calculation of pressures from the indicator cards would lead us to 
believe. In one word, the curve of expanding steam in an actual 
steam engine is a very different thing from what it is supposed to be. 
Roughly, it was once taken that steam behaves like a perfect gas 
with a pressure inversely proportionate to the volume. For many 
years this view has been abandoned, because it gave results incon- 
sistent with experiment ; and we find now that various qualifying 
co-efficients for pv are used by various engineers. This shows that 
the whole subject is in an unsettled state. 

I am disposed to believe that steam cannot behave even approxi- 
mately like a perfect gas, and that the co-efficient for pv really 
varies al] along the expansion curve. That, in short, while 
Marriotte’s law may apply tosteam of 201b. pressure expanding down 


to 10lb., and Rankine’s co-efficient p « u~ ? to steam expanding 
from 50 lb. down to 301b., something totally different will apply to 
steam of 180 |b. exhausting down to 1201b., and so on. All calcu- 
lations of the weight of water condensed in a cylinder depend on 
the curve of expansion on the indicator card ; as that varies so will 
the calculated condensation, the weight of feed-water being known. 
lf, then, the pressure really falls more rapidly than the volume 
augments, it is said that steam has been condensed. If it falls less 
rapidly than the volume augments, it is said that re-evaporation 
has taken place. If, however, the curve varies— as I believe it does, 
all along the line—then all these deductions will be upset. Mr. 
Mudd’s able letters published recently in THE ENGINEER show how 
complex a thing the true curve of expanding steam is, and how 
large is the chance of error. 

It would be useless at present to explain the reasons why 1 have 
formed this theory. I do not doubt that cylinder cund 


‘“ 
tion 


laboratory experiments, such as those of Tate and Fairbairn, 
have settled allthis. It is known now that hitherto the mathe- 
maticians are completely at fault in preparing a theory of the 
steam engine consistent with the results of experience. If we can 
tell in any particular case what was really the weight of water in a 
cylinder at various parts of the stroke, and what was its tempera- 
ture, we shall be on the high road to valuable information. Can 
any reader of THE ENGINEER help me! The result of the few 
experiments I have been able to carry out are sufficiently startling ; 
for example, with indicator cards showing a condensation of about 
22 per cent. I have failed to get a drop of water from the drain 
cocks; on the contrary, the steam blew from them dry and clean. 
Birmingham, September 19th. ZERO. 





FORCE AND MOTION. 

Sir,—I thank Professor FitzGerald for his courteous reply to my 
last letter. His diagram is identical with mine to which he took 
exception, save that I put the arrows into the circles and he puts 
them outside, thus introducing another element into the problem. 
I presume he does not believe in pure force, and consequently the 
arrows are entities, and the case ceases to be that stated by me. 
However, I may let that pass, and proceed to consider the dictum 
contained in the line, ‘‘As te (3) they do not balance when one 
force is exerted on one body and the other on another body.” 

Professor FitzGerald will have it that this is always true. This 
lentirely deny. It is only true in the sense that the forces are 
exerted, say, one in America and the other in England. In such 
a case we say that the forces are ‘‘equal.” ow let us see 
whether the proposition holds true of such a case as that stated by 
Newton. 

A finger presses a stone, If the pressure were not resisted, the 
stone and the finger would move; the finger remaining in contact 
with the stone would urge it forward. Here we have one force, 
that exerted by the finger, acting on the stone. All this Professor 
FitzGerald will admit to be true. The case is that of the arrow in 
his diagram pressing on A. Now, what does Newton say! ‘‘ The 
stone presses on the finger as much as the finger presses on the 
stone.” Here we have a second force: this acts on the finger. If, 
now, the force with which the stone presses on the finger is equal 
to the force with which the finger presses on the stone and the two 
forces operate, the one on the finger the other on the stone, and 
in opposite directions, I say they are balanced forces as far as the 
finger and thestone are concerned. Professor FitzGerald says they 
are not. It is, then, purely a question of definition; and I main- 
tain that my definition is consistent with the teaching of all text- 
books, and that his is not; and I challenge him to adduce a single 
authority in his favour. Newton's words are, “To every action 
there corresponds an equal and opposite reaction ; that is to say, 
the actions of two bodies upon each other are always equal and in 
opposite directions.” 

Leaving this point on one side for the moment, let us go back to 
the finger and the stone. Professor FitzGerald will admit that 
under the conditions, unless the finger pressing the stone can 
move, the stone cannot move. After contact has been established 
the advance of the stone and of the finger must be simultaneous 
and isochronous. But if the stone resists the effort of the finger to 
advance with the same force that the finger endeavours to advance, 
how can motion take place? What, in a word, causes the motion ! 
Professor FitzGerald’s view is obviously that the action is 
analogous to what would exist if between the finger and the stone 
an elastic spring were interposed. The spring would resist the 
finger at one end, but the other end would impel the stone. Ina 
word, his theory seems to be that every force is double-ended. 
This is a very peculiar concept; but it has nothing to do 
with Newton’s third law or his illustration of it. Besides, in such 
a case the finger need not necessarily advance, although the stone 
moved. Elasticity cannot be legitimately imported into the 
problem at all. ‘The conditions are that tne stone cannot move 
one inch, say, unless the finger can move aninch. Now, Newton 
says definitely that whatever effort the finger puts forth to move 
an inch the stone resists with an equal effort. ‘his being the case, 
how can motion take place! How can the finger advance? The 
efforts or forces balance each other. 

To make this point clearer to Professor FitzGerald, let us take 
two cases. In the first the effort of the finger does not suffice to 
move the stone. We say the resistance is too great for the force. 
But, according to Newton’s third law, the resistance can never 
exceed the force, it can only be equal to it. In order to produce 
motion we have the second case. We increase the pressure of the 
finger, and the stone and the finger move together. Why! Nothing 
has been changed. The effort of the finger is still, according to 
Newton's third law, opposed by an equal effort on the part of the 
stone. The effort of the finger is, say, twice as great in the second 
case as it was in the first, but the effort of the stone is also 
doubled. 

In no case is mechanical energy ever expended save under such condi- 
trons that the resistance exactly equals the effort to overcome it. The 
steam engine supplies a perfect illustration of this truth, The mean 
pressure on the piston is, as Pambour puinted out many years ago, 
always precisely equal to the mean resistance which the piston 
offers to it. 

If Professor FitzGerald were right, it is clear that there never 
could be any work done in overcoming a resistance, because if two 
forces acting on different bodies cannot balance each other, they 
cannot oppose each other—I do not think it is necessary to prove 
this—and the reaction of the piston against the steam cannot 
oppose the action of the steam on the piston, consequently the 
piston will move without entailing the expenditure of energy. If, 
on the other hand, two forces acting each on a separate body can 
entail the expenditure of energy, then the forces can balance each 
other, and, according to Newton, whether motion results or does 
not result, the effort to move can never exceed the effort not to 
move. 

‘* Apart from experiment,” says Professor FitzGerald, ‘‘ nothing 
is known of the effects of forces, and it cannot be infe a priori, 
that because equal opposite forces exerted on the same body pro- 
duce equilibrium, therefore they must do so when they are not 
both exerted on the same body.” This is quite true up to a 
certain point, Thus, as I have said, a force exerted in the Cnitea 
States may not balance an equal force exerted at the same time in 
England. But it is quite easy to establish conditions under which 
Professor FitzGerald will admit that equilibrium is produced. If 
the stone is just not moved by the finger, Professor FitzGerald will, 
I suppose, concede that equilibrium exists, although the effort of 
the finger is exerted on the stone, while the effort of the stone is 
exerted on the finger. 

Lastly, I would add that Professor FitzGerald is entirely mis 
taken if he assumes that I say that Newton’s third law cannot be 
true, because if it is true motion cannot be produced by force. 
What I say is that Newton’s law is absolutely true under all cir- 
cumstances, That it istrue under every possible condition, and that 
a force can never be manifested unless there is another and oppo- 
site force present. In a word forces, always and under all circum- 
stances hunt in couples. There is no such thing as an isolated force. 
It is perhaps possible for some minds to form a concept of such a 
thing; but mine refuses the task. I cannot doit. If, then, a force 
is always opposed by another and equal opposite force, force cannot 
be the cause of mution. 

Direct experiment, or rather experience, is the foundation of all 
dynamical knowledge, and all experience shows that motion is the 
cause of force. I challenge Professor FitzGerald toadducea single 
instance in which force is manifested without motion. I do not 
think he will dispute that force is a concomitant of the mani- 





takes place; what I do doubt is, that we are in a position to 
measure its amount with accuracy. It may be very much less than 
is cx ly PP The things needful are data derived 
from actual experiment with a real steam engine, which will 
enable us to settle what the true expansion curve is. It will be 
use'ess to argue that mathematicians, acting on the results of 





festation of energy. It depends for its existence onenergy. But 
all energy is kinetic, that is to say, it is a mode of motion. It 
follows, then, that force is the result of motion. A mass of matter 
being at rest would remain at rest for ever unless some other mass 
already in motion acted on it, 





Professor FitzGerald cannot accept Newton’s law in its obvious 
sense; he does not take it in the natural meaning attached to it by 





its author. If he did, holding as he does that force is the cause of 
motion, he would say that motion could never occur. He is not 
singular in this; all writers that I am acquainted with fight shy of 
the third law. They endeavour to get round it, or elude it; they 
content themselves with stating it, and do not attempt to explain 
it. If they do not do this, then they abandon the definition that 
force is that which causes motion. ‘lait will have nothing to do 
with such a definition; Cottrill and Slade say, ‘‘ Force is one part 
of the mutual action or stress between two bodies, whether in 
contact or not.” To this I think no exception can be taken; but it 
is highly suggestive of the change which is gradually taking place 
in men’s minds. A CRAMMER, 
September 21st. 








ENGINEERS IN THE NAVY. 

Sir,—I desire to thank you very much for the prominence you 
have so kindly given, in your issue of the llth September, to my 
letter of the 8th. inst. ‘here are one or two points, however, in 
your leading article which appear to me to require a little comment, 
in the first place, may I be allowed to state that nothing was 
further from my intention than to describe the engineers of the 
mercantile marine as engine-drivers only. I think, if my letter 
be referred to again, it will be seen that [ wrote of engine-driving 
as being the one item of the several duties respectively of the 
mercantile and Naval engineers in which a proper analogy exists, 
In the frequent correspondence which I have had with you on 
engineering matters, 1 am sure you will find that I have always 
maintained that the duties of each class of engineers—mercantile 
or Naval—are of equal importance to their respective services, 
but that as the two services are widely different, no proper com- 
parison can be drawn between the duties of their respective 
engineer officers, any more than comparisons can be drawn batween 
the duties of their respective executive officers. It is only because 
the Admiralty have persistently refused to acknowledge that Naval 
engineers are a part and parcel of the Royal Navy to quite as 
important an extent as any other class of Naval officers, and because 
they consequently refuse to extend to them equal consideration 
and equal pay, that these misleading comparisons have been 
instituted. 1 am sure THE ENGINEER will be the first journal to 
deprecate any invidious comparisons between the mercantile and 
Royal navies and their engineer branches, and I am equally sure 
that the Naval engineer otticers are the last people who would wish 
to draw such comparisons, The engineers of both services belong 
toa common profession of which they have every reason to feel 
proud, and it should be, and | think is, their common aim to elevate 
their profession, in either service, by every legitimate method, 
Therefore I join most cordially with you, Sir, in your protest against 
invidious distinctions, and it any words of mine have been mis- 
understood, I regret it exceedingly. 

May I be allowed to refer to the paragraph in your article where 
you state that, ‘‘ Nothing is easier than to keep men out of the 
service while ostensibly doing all that is possible to induce them to 
join it. It would be possible, for example, to institute a pass 
examination which would exclude all the engineers in the 
mercantile marine, save men who are earning from £500 to £1500 
a year now,” &c. &c. I think the following facts will show, that 
instead of making the examinations barder, the tendency on account 
of the difficulty of procuring a sufficient supply of Naval engineers 
has lately been in quite the opposite direction. Last year a 
sufficient number of candidates did not qualify for entry as engineer 
students. The standard was lowered at once by 100 marks, and 
even then a suflicient number of qualified men could not be 
obtained, At this year’s examination, again, an insufficient number 
failed to qualify on the lower standard of the previous year, It 
was ascertained that many of the failures were due to “ spelling.” 
The objection to ‘‘ bad spelling” was w-ived, and one additional 
entrant was secured. Surely ‘‘spelling” is not a subject the 
ditiiculty of which should exclude eligible people. Again, although 
twenty-six appointments were offered for competition for probation- 
ary assistant engineers this year, only threecandidates competed, and 
one of these, instead of being properly educated at an engineering 
firm, had been trained in a gastitter’s establishment. Yet he was 
accepted as a candidate, but luckily for the Navy, although his 
practical qualifications were considered satisfactory, he failed in 
other subjects, and so the remaining two were the only assistant- 
engineers entered this year from the 'l’echnical Colleges to fill twenty- 
six vacancies. Can it be intended to exclude engineers from the 
Navy when gasfitting and engineering are considered equivalent 
terms! Again, the only qualifications required from engineers 
who wish to join the Royal Naval Reserve are that they shall possess 
Board of ‘Trade certificates and shall have served a certain time 
atsea. Thereis nothing that I can see in these requirements that 
would exclude the average mercantile marine engineer. Yet these 
latter are being offered more than double the pay of Naval engineers 
to induce them to join the Reserve. For example, a senior engineer 
of the Naval Reserve—whose qualifications are that he must have 
served eight years, at sea, three years of which must have beep in 
charge of fast speed engines—is offered 20s. per day, 2s. towards his 
mess, and £40 for outfit! Compare this with the pay of a Naval 
engineer of eight yearsservice. He receives 9s, per day, and ls. or 
ls. 6d. extra tor being, perhaps, in charge of machinery of a smal] 
ship. From this income is to be deducted 2s. a day for mess, and 
the value of his outfit, which has probably cost him not a 
farthing less than £150. Yet to all entreaties of the Naval 
engineer for better pay the Admiralty reply is, ‘‘ You are getting 
your market value !’ How can this be reconciled with the fact that 
the open market will not supply engineers for the Naval Reserve 
of the same sea-going experience as the Naval engineers, for less 
than double the Admiralty rate of pay ! Why, Sir, the most senior of 
all the fleet, staff and chiet engineers ofthe Navy, men of fifty years of 
age, and thirty years service and experience, are only getting paid at 
the same rates as the Admiralty are now offering te induce young 
engineers to join the Royal Naval Reserve! Just one more remark, 
Sir, befure I close this already too long letter. I think the Naval 
engineers will cordially endorse any practicable suggestion for 
improving the personnel of the-engine room department, such as 
proposed in your recent article ; but with regard to the gun drill 
for stokers which you refer to as being a relic of the past, I am 
afraid you labour under a misapprehension. lt is only during 
the last twelve months or so that extreme steps have been 
taken to train stokers in the use of small arms, pistol, cutlass and 
rifle drill, &c. ANOTHER ENGINEER, R.N, 

September 16th. 





WELDLESS STEEL CHAINS. 


Sir,—In your issue of the 18th inst., on page 242, you state 
that an attempt had been made by a company in Birmingham to 
make weldless chains from a rolled bar, but the results were not 
satisfactory. As many people seem to think that this has reference 
to the weldless steel chains sold by us, we beg to inform you and 
your readers that the trials referred to have no connection with 
our chain in any way. Further, the weldless steel chains made 
under Oury’s patent, and for which we are the sole licensees in 
Great Britain, have years ago passed the experimental stage, and 
we are supplying chains almost every day varying from jin. to 
1,,in. diameter. 

We enclose a copy of some tests made by Mr. W. H. Stanger, 
and also a printed circular giving full particulars of our weldless 
steel chains, and we trust you will do us the justice of inserting 
this correction, as your notice is calculated todo us a great amount 
of harm. Wm. REID AND Co, 

112, Fenchurch-street, September 23rd. 


THE OPHIR. 
Str, —14,000 miles at 18 knots speed takes 14,000 + 18 = 778 
hours, while in the same time 9500 horse-power, at 2lb. of coal per 
horse-power hour, consumes 2 x 9500 x rg + 2240 = 6600 tons of 


How is the Ophir to carry this amount in her permanent coal 





bunkers when her ister tonnage is only tons ? a 


gross regis’ 
THE ENGINEER, September 18th, 1891, p. 232.) 
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RAILWAY MATTERS. 


Tatu stories are coming from the States about a three- 
coach special train on the Philadelphia and Reading Railway which, 
they say, made a speed of ninety miles an hour on the 27th 
August. ‘The driving-wheels of this engine were only 5ft. 8in., so 
that at the speed mentioned these wheels would have to ‘ wizzle” 
round at about 472 revolutions per te, and the piston speed 
would be about 1730ft. per minute. Looks likely. 


Tue following figures are of interest in connection with 
the United States railways. They are forthe year 1890:—Miles of 
railroad, 163,420; miles of track, including second track, &c, 
208,303 ; number of locomotives, 32,241; ber of p g 
train cars, 30,211; number of freight cars, 1,061,970; total train 
mileage, 793,925,145 ; passengers carried, 520,439,082 ; passenger- 
miles, 12,521,565,649 ; tons freight carried, 701,344,437 ; ton-miles, 
79,192,985,125 ; gross earnings, 1,086,040,207 dols.; net, above 
working expenses, 341,666,369 dols, 


THE average earnings per passenger-mile last year on 
the United States railways were 2°185 cents, a slight increase over 
1889 ; per ton-mile they were 0°935 cent, a slight decrease. The 
average gross earnings per mile of road in 1890 were 6946 dols., 
an increase of 422 dols. over 1889, while the net earnings per mile 
were 2195 dols., an increase of 100dols. The Rail and Engi- 
neering Journat says these gains were perhaps due to improvement 
in business; but in part, doubtless, to the fact that much less 
new mileage was included in the returns for 1890 than for several 
years past. 


Ar a recent meeting of the directors and shareholders 
of the South Staffordshire sve gm Company at Darlaston it was 
resolved to adopt the overhead collector system of electric tram- 
cars in lieu of the present steam traction, for the towns of Walsall, 
Wednesbury, and Darlaston. It was also decided to authorise the 
creation and issue of £50,000 worth of debentures, bearing interest 
of 5 per cent., to carry out the system, which will be the first of 
its kind adopted in the United Kingdom. It was explained that 
the electric traction would save at least 3d. per mile upon the 
present cost of working by steam. The loca] authorities have 
given their unanimous consent, and the contract will be commenced 
at once. 








Ir is mentioned in the annual report of the Railway 
Commissioners for the colony of New South Wales that the total 
receipts for the year ending June 30 from railways and tramways 
were £38,267,271, and the total expenditure £2,071,050, the net 
profit being £1,196,221. The accumulated increase in the net 
profits paid into the Treasury account during the past three years 
was £782,999, The cost of the lines opened for traffic had been 
computed at £31,768,617. The increase in the railway revenue for 
the year amounted to £341,335, which was the largest addition in 
one year since the railways had been opened. e increase in the 
wages of the staff for the past two years was placed at £100,000. 
The profit on the tramways for the year was £53,171, as compared 
with £44,889 in the previous year. 


ForeEIGNn journals, notably the Schweizerische Bau- 
zeitung, says the Railroad Gazette, continue to devote iderable 


NOTES AND MEMORANDA. 


In Greater London 38278 births and 1619 deaths were 
registered, corresponding to annual rates of 30°2 and 14:19 per 
1000 of the estimated population, or at the rate of 19°5 and 9°6 per 
hour respectively. 


A Boarp of Trade return has been issued, giving the 
results of the colour tests used in the examination of candidates 
for master’s and mate’s certificates in the British Mercantile Ser- 
vice in 1890-91. Of the 5289 candidates examined the number 
which failed to pass the colour test was sixty-.hree, 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 17'7 
r 1000 of their aggregate population, which is estimated at 
,405,108 persons in the middle of this year. Portsmouth stood 
first with only 12°4 and Preston again worst with 29 per 1000. 


In London 2507 births and 1275 deaths were registered 
last week. Allowing for increase of population, the births were 
143, and the deaths 90, below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 17°3, 16-0, and 15-0, in 
the preceding three weeks, was 15-7 last week. 


In a paper in the American Engineering Magazine, on 
“Ventilation,” Mr. Laurence Allen contends that in very many 
schools the quantity of pure air admitted is not sufficient to expel 
the foul air. To maintain the air in a good sanitary condition in a 
properly constructed schoolroom, his experience confirms the 
amount required as stated by Billings, to wit, 60 cubic feet of air 
for each occupant per minute. For 100 pupils this amounts to 
360,000 cubic feet per hour. 


THE examination of muds obtained from the bottoms 
of various seas, by J. Y. Buchanan— ‘“‘ Proceedings ” Royal Society, 
E linburgh—showed that they are, as a rule, nearly black, owing to 
the presence of ferrous sulphide: this blackness is, however, not 
found on the immediate surface layer, because the sulphide in 
presence of water and oxygen is oxidised, sulphur being set free, 
and the dark blue changed to a reddish colour. By far the largest 
percentage of sulphur was found in clay from the Sound of Jura, 
the quantity amounting to 0°4 per cent. ; aradiolarian ooze from 
the North Pacific, at a depth of 2900 fathoms, contained 0:0031 
per cent. 


ATTENTION has been called to what is supposed to be a 
new process invented by Cailletet for soldering glass and porcelain 


to metals. The method, however, seems to be very similar to 
one devised and used years ago by D. G. FitzGerald for electrical 
purposes, The 


aed of the glass tube to be soldered receives first 
a thin layer of platinum by applying to the slightly warmed glass 
by means of a brush a quantity of neutral chloride of platinum 
and etherised oil of camomile. The oil evaporates slowly. As soon 
as the white, strong smelling vapour has entirely disappeared, the 
temperature is raised to red heat, and the platinum is thus 
reduced and coats the glass with a thin layer of metal. The plated 
glass is then put in a bath of sulphate of copper and the coating 





space to matters relating to the Minchenstein bridge ident 
without, however, adding anything particularly new to what has 
already been published. One of the latest contributions to the 
literature of the subject has been made by Professor Fr. Engesser, 
of Carlsriihe, Germany, in the Deutsche Bauzeitung. In this he 
attempts to show that insufficient stiffness of several of the com- 
ression members was the primary cause of the bridge failure. 
‘rom all that has become known of the design and construction of 
the bridge, it seems to be pretty generally concluded that it is 
not so much an explanation of the breakdown that is needed, as 
an explanation of the circumstance that an accident did not occur 
at a much earlier date. 





Ir appears that French engine drivers and firemen are 
hereafter to be recruited by the railways of France according to 
rules and requirements of fitness fixed by the Minister of Public 
Works, M. Yves Guyot. In an official circular recently issued, 
M. Guyot calls the attention of managers of railways to the fact 
that the law of November 15th, 1846, distinctly states that ‘‘No 
one can be employed as an engine driver unless he produce certifi- 
cates of capacity filled out according to forms determined by the 
Minister of Public Works.” This law has not been enforced until 
now, as it was deemed essential to first make uniform, on all the 
railway systems, the signals to be used, and to otherwise improve 
upon the practice on these roads. This uniformity of practice is 
now an accomplished fact, and the Minister believes that the time 
has come to enforce the old law, in the interest of the greater 
safety of travellers. He, therefore, demands that each manager 
inform him as to the rules in force on their lines in this connection, 
how these mechanics are recruited or trained, and what are the 
conditions of fitness required for service. He wishes them at the 
same time to send in such suggestions as they see fit for a standard 
set of regulations covering the points in question, 


Some account of the railway enterprises undertaken 
and about to be undertaken in Bosnia are worthy of note, says 
Railway News, as they will do a great deal to facilitate trade in 
regions which have hitherto been but little accessible. The trunk 
lines connecting Dalmatia with Bosnia have been constructed for 
some years, and a third connecting with the former at Konitza, 
and running thence to Serajevo, a distance of thirty-three miles, 
has recently been completed. This section of the system, though 
a short one, has been a very difficult one to make, owing to the 
hill Ivan, which is more than 3000ft. above the level of the sea, 
lying right in itstrack. It was at first intended to tunnel through 
it, but this idea was abandoned on it of the enormous 
expense involved. In its place the Abt system for going over 
heights was adopted, but even then the construction of six short 
tunnels was necessary. This section of the line has cost altogether 
more than £400,000. By its completion, however, the river Save is 
put into direct communication across Bosnia with the Adriatic, 
steamers being able to ascend the river as far as Metkovich, the 
terminus on that side, Trains at present run o—e slowly, but it is 
intended shortly to accelerate the speed considerably, the lines 
being solidly enough laid to admit of a considerable improvement 
on the present very moderate pace of eight miles an hour. Further 
railway projects are under consideration. 


Wuen a railroad company, says the Philadelphia 
Record, ‘‘ handles as many million tons of coal annually as the 
Reading does, the question of weighing it becomes a matter of 
some importance. Skill and long experience have solved the 

roblem, however, and the bulk of the vast coal tonnage of the 
eading coal-carrying road in the country is weighed on four scales, 
and then they are not crowded. The weight of the empty car is 
marked in chalk on the outside. As the car approaches, a clerk 
takes the number of the car and its weight, the weigher calls out 
the gross weight, and the difference is the weight of the coal. The 
cars run as fast as ten miles an hour across the scale, and it is very 
seldom that one has to be stopped and brought back for reweighing, 
although that is done when the weigher is at all uncertain about 
his figures. The men at the scales can generally tell within a 
hundred pounds or so what a car contains. As soon as they see 
the class of car coming, they know the number of tons it contains, 
and have the scale so prepared that only the hundredweights need 
be adjusted while the car is moving over it. Expert officials of the 
company can tell at a glance what each class of cars should con- 
tain, and if, in looking over the weight sheet, any car appears 
either too heavy or too light, it is brought back and reweighed.” 
We would not like to have our coal weighed in this “‘ flying shot ” 
way. 








ted with the negative pole of a sufficiently strong battery, 

when aring of copper is deposited so thick and strong upon the 

latinum that it can be worked in any way, and the glass tube can 
c treated as if it were metal as far as soldering is concerned. 


In a paper on “The Factors of Energy” Mr. W. 
Meyerhoffer—Journal Chemical Society—says any form of energy 
can be decomposed into two factors. For example, electrical 
energy = quantity x potential; energy of gases = volume x 
pressure. The author gives the general equation:—Energy = 
content (Inhalt) x potential, and enunciates the following 
principle :—‘‘ The energy-contents of the ultimate particles of 
matter are equal.” He proceeds to show that nearly all known 
stoichiometric regularities are particular cases of this rule, and 
that all known methods of determining molecular weights are 
based on one and the same principle, namely, of finding what 
masses the same energy-content. The second law of 
thermo-dynamics is next discussed, and the author concludes that 
in its ordinary form it is untenable, there being no fundamental 
difference between heat and any other form of energy, the 
apparent distinction resting merely on the fact that we cannot 
attain zero-potential—the absolute zero of temperature—in the 
case of heat energy, while this is possible for other forms. 


Croup heights and velocities at Blue Hill Observatory 
form the subject of a recent article in the American Meteorological 
Jovrnel, by Mr. H. H. Clayton. The paper contains the results 
of cloud observations made at Mr. A. L. Rotch’s observatory during 
the last five years. The average heights of some of the principal 
clouds were :—Nimbus, 412 metres ; cumulus, base, 1558 metres ; 
false cirrus, 6500 metres; cirro-stratus, 9652 metres; cirrus, 
10,135 metres, The cumulus is highest at Blue Hill during the 
middle of the day. The Upsala observations show that the base 
of the cumulus, as well as the cirrus, increases in height until 
evening, but neither of these conclusions apply to the observations 
at Blue Hill. The average velocity found for the cirrus—eighty- 
two miles an hour—is twice as great as that found at Upsala. The 
extreme velocity was found to be 133 milesan hour. A comparison 
between wind and cloud velocity shows that below 500 metres the 
wind velocity is less than the cloud velocity. Above that, the 
excess of the cloud velocity increases up to 1000 metres, and then 
decreases again till about 1700 metres, after which it steadily 
increases, ‘This decrease between 1000 and 1700 metres is very 
probably due to the fact that the clouds between 700 and 1000 
metres were mostly observed during the morning, when the 
cumulus moves most rapidly, and that the clouds between 1000 
and 1700 metres were mostly observed during the afternoon, when 
the cumulus moves slowest. 


LIGHTNING casualty returns have been made in con- 
formity with a German Ministerial Order, showing the extent to 
which the buildings belonging to or under subsidy from the State 
have, within the period from 1877 to 1886, been damaged by 
lightning. The number of buildings with regard to which returns 
were collected was 53,502, of which 22,652 were actual State 
property, and 30,820 were entitled to State subsidy for rebuilding 
or repair, Buildings were struck in 264 cases, or about five for 
every 1000 buildings in ten years. Of the various classes of 
buildings the number struck eg 1000 for the period are as 
follows :—Elementary schools, 0°8 ; parochial houses, 1-4 ; revenue 
buildings, 1‘7; prisons and penitentiaries, 3:4; forest-rangers’ 
houses, 7‘2 ; churches, 82; court-houses, 11‘9 ; seminaries, 14°6 ; 
gymnasia, 15:4; university buildings, 24-1; domain buildings, 
44°9 ; and horse-breeding establishments, 312°5, Those which are 
the property of the State are less subject to injury by lightning 
than those only under subsidy. Out of the 264 cases in which the 
lightning struck, eighty-one, or not even one-third, resulted in a 
fire. The amount of injury wrought by lightning on the 53,502 
houses coming within the scope of these statistics was £56,834, or 
£215 for each casualty, or 21s. per building in ten years, about 
2s, per building per annum. The amount of injury done to domain 
and horse-breeding establishments was considerable, amounting to 
£42,000, or more than two-thirds of the total injury caused by 
lightning. It has been calculated, from the returns of sixty fire 
insurance companies of Germany, Austria, and Switzerland, 
embracing the period from 1855 to 1877, that the danger from 
lightning has increased two-and-a-half fold in those countries 
during the period named. The danger is said to have increased 
three-fold in Germany within the last thirty years. The average 
loss sustained annually by Germany from this cause is computed 
at from six to eight millions of marks. Casualties have thus 
increased in the period of lightning conductor extension. 





MISCELLANEA. 


Tae Greenwich Hospital pension of fifty pounds a year 
for chief engineers, rendered vacant by the death of Mr. James 
M’Gregor, has been vonferred on Fleet-engineer James Harwood. 


Tue Admiralty have decided to allow in future engineers 
for temporary service in the Royal Navy, of whom there are ten 
on the list, to have the option, under certain conditions, of joining 
the Regular Service. They will not, however, be eligible to become 
chief engineers. 


For the post of secretary of the Amalgamated Society 
of Engineers, rendered vacant by the death, on Saturday, of-Mr. 
Robert Austin, six candidates have been nominated. The contest 
will, however, probably be between Mr. Ferguson, Glasgow, Mr. 
Eversleigh, London, and Mr. Whittaker, Manchester. The 
p+ gee is stated to be worth £300 a year, and is virtually 
for life. 


Tue British West African Association has received a 
telegram announcing the death of its engineer, Mr. J. R. Werner. 
That official, who was once in the employ of the Congo Free State, 
when he had the entire engineering control of the flotilla of steam 
launches plying on the Congo, was an eye-witness of the sufferings 
of Stanley’s ill-fated rear guard, and he was one of the last, if not 
the last, European to see Major Barttelot and Mr. Jameson alive. 
Recently he again went out to Africa, this time in connection with 
the British West African Association, and he is supposed to have 
met his death on the River Prah, where the company is carrying on 
extensive operations, ; 


FIvE naval vessels, says the Marine Journal, now 
under way at the shipyard of the Cramps, Philadelphia, foot up in 
length 1900ft., or over une third of a mile. The total displacement 
is 43,696 tons, the total horse-power of the engines is 76,000, which 
is equal to 25,080,100 lb. being raised 100ft. every minute, and 
the total contract price for all these ships is 14,440,000 dols. 
Assuming that each of these ships exceeds the contract speed by 
one quarter-knot, the Messrs. Cramp will receive the handsome 
sum of 2)0,000 d Is. as a premium. To complete this enormous 
contract, an average number of three thousand men will be required 
for at least four years. The vessels are one armoured cruiser, the 
New York, two battle-ships, the Indiana and Massachusetts, and 
two fast cruisers, Nos. 12 and 13, as yet unnamed. 


Apparatus for the prevention of waste of water in 
closets and from taps, is described by Mr. Thomas Goodson, of 
Berlin (Proc. Inst. C.£. p. 21). A double valve is inserted in the 
supply pipe, and the parts ot the valve are so arranged that the 
weight of the user on the seat of the closet, communicated by a 
spindle, opens a valve, and admits the high-pressure service water 
into an air vessel placed alongside the closet basin. Into this air- 
chamber the water flows, compressing the air until the pressure is 
equalised. On rising from the seat a second valve is opened, the 
supply is cut off, and the water collected in the air vessel is forcibly 
ejected into the basin, and serves to fiush out the contents. The 
amount of water passing into the air vessel can be regulated by 
means of a screw which admits of the adjustment of the volume of 
compressed air. This apparatus has the advantage of not being 
liable to freeze in the winter time, and, as the air vessel fills slowly, 
some considerable time must elapse between each flush. A some- 
what similar arrangement of valves can be applied to ordinary 
house-taps, and by this means it becomes possible to arrange for 
the withdrawal of only a given volume of water at each opening of 
the tap. 


THE Society of Engineers has published the paper read 
last November on the treatment and utilisation of exhaust steam, 
by Mr. P. Griffith. In this paper the author doubts whether the 
feed-water passed through the compactum cembined evaporator, 
heater and cooler, can be sufficient to condense the steam from the 
auxiliary engines aboard ship, as well as from the evaporator, 
without an air pump. As this expression has not been corrected 
in the reprint, we are asked to mention that the matter is not one 
of opinion, as the apparatus described, made by Messrs. J. Kirkaldy, 
London, has been in successful continuous use for months on board 
the telegraph steamers, John Pender, the Sherard Osborn, and 
other ships, and reported upon most favourably by the engineers 
of the ships. The author was in error in supposing that the feed- 
water alone was ever intended to condense the whole of the steam. 
The necessary quantity of circulating water is supplied in the 
cooler after the feed has taken up all the heat it can absorb from 
the steam and vapour, heat, which, with the surface condenser 
usually used, is thrown overboard in the circulating discharge. 
As further evidence on the subject, and on the growing use of live 
steam for heating purposes, we are informed that recently fourteen 
complete sets of ‘‘ compactum” evaporators, live steam heaters, 
auxiliary condensers, and circulating pumps, has been ordered by 
one steamship company. 


In reference to remarks made by the Standard as to 
the apparent increase in the consumption of wheat per head of the 
population in this country, an Oxfordshire miller writes to say that 
nine out of ten sacks of flour are now made on the roller system, 
which produces only 70 per cent. of flour from wheat, as compared 
with 75 per cent. given by the old stone system of grinding. The 
actual quantity of bread turned out he admits not to be the full 
5 per cent. less, but he contends that the bread made from the 
stone-ground flour was much more satisfying than is the lighter pro- 
duce now common. One of the most experienced of roller millers 
fully confirms this statement, except that he puts the proportion 
of roller flour at seven-tenths instead of nine-tenths. There is no 
doubt that this point has been ignored to a great extent in calcu- 
lations as to the consumption of wheat. As more offal is taken 
out of wheat and given to live stock, the consumption of wheat by 
human beings and animals alike is necessarily increased, unless the 
change is balanced by other changes, which does not appear to be 
the case. The Oxfordshire correspondent says that if we allow a 
sack of flour, 2801b., per head, 400 1b., or 63 bushels, of wheat will 
be required. But this, Mr. W. E. Bear says, is too much, as our 
consumption, including seed and wheat given to live stock, comes 
out only at a very small fraction over 6 bushels a head per annum 
for the last three harvest years. 


In connection with the exhibit of magnolia metal at 
the Naval Exhibition, some interesting facts are given by the 
makers. For instance, a bearing of magnolia metal is shown on 
which has been running a 5in. shaft at 1000 revolutions per 
minute, rubbing surface per minute 2083ft., and surface speed of 
1300ft. per minute. It has been running thirty minutes with 
1000 1b. pressure per square inch, and twenty-five minutes with 
1425 Ib. pressure per square inch, a remarkable test, far beyond 
any that bearings are expected to stand. They also show the 
bottom end of the forward connecting rod of s.s, Richard Anning, 
about which the Chief Engineer, Mr. E. Powell, reports :—‘‘ The 
fore-bottom end began to run with the chill off near St. Vincent, 
and slowly getting worse, when we got to smooth water in the 
Mediterranean I stopped and took it adrift, and found it was not 
getting its oil. The soldering on the oil-cup had become loose, and 
the oil was running out instead of down the pipe. However, the 
brasses are none the worse.” These brasses had been lined with 
magnolia metal, and had run altogether sixty-five hours without a 
drop of oil, only kept cool by water. The metal is now being used 
for lining bearing pedestals, or, as they are called in the North 
country, tub cods, for colliery pit tubs and wagons, and for 
spindle spinning necks for jute mill work, lined jin. thick with the 
metal. A bearing is shown taken from a No. 3 universal strip 
mill from the Blochairn works of the Steel Company of Scotland, 
used for rolling eye bar blanks, and subjected to a very heavy 
pressure per square inch, the journal revolving at ninety-five 
revolutions per minute. 
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THE SERPOLLET STEAM PHETON. | 

In our impression for July 10th we illustrated the steam | 
pheton designed and constructed by Mr. Serpollet. We | 
then stated that Professor Kennedy was preparing a | 
report on this machine. In effect there are two reports, | 
both of which we have pleasure in publishing. 

19, Little Queen-street, Westminster, 8. W., 
3lst March, 1891. 
Messrs. J. and O. G. Pierson, 
103, Rue Lafayette, Paris. 

GENTLEMEN,—I have undertaken, at your request, to make a | 
thorough test of the working of the Serpollet boiler which you 
have brought over to this country, and have now pleasure in | 
making my first report on the results of my éxperiments. The | 
principal points connected with the boiler to which I have directed | 
my attention are:—(a) Safety; (b) economy; (c) capacity; (d) ease 
of management; (e) regularity; (/) durability. At present I have 
dealt only with the four first of these, leaving the two last for 
further experiments. 


(a) Safety.—This matter, although of such very great import- | 
I have had, on several occasions, | 


ance, is very easily dealt with. 
pressures from 150 to 250 atmospheres—the latter about 1? tons 
per square inch—applied both to the boiler which I tested and also 
to isolated portions of other boilers, but in no case has any leak 
showed itself. These pressures are from fifteen to twenty times as 
great as the very highest used in actual practice, and ten to fifteen 
times as great as the ordinary hydraulic test used for high-pressure 
boilers. I have no hesitation in saying, therefore, that for all 
practical purposes the boiler may fairly be called inexplosible, 
especially as there is no special reason why it should be worked at 
a pressure exceeding that of ordinary boilers. It is only right to 
add my opinion that if through any defect one of the tubes should 
crack or burst open, it would still be impossible for anything in the 
nature of an explosion to occur. The boiler contains so extremely 
smal] an amount of water that the pressure would relieve itself at 
once, and nothing worse would occur than the stoppage of the 
engine. 

(b) Economy.—I understand that for a small boiler such as I have 
tested you do not claim any special economy, but claim only that, 
while being absolutely free from danger, it is at least as economical 
as any other boiler of the same power. This matter I have 
endeavoured to settle by a long experiment carried out at South- 
wark on the 6th instant. I considered that the novelty of the 
apparatus, and the special points of interest which it possessed, 
justified me in carrying out a test as complete in every way as I 
could make it, although you had already informed me tLat you did 
not expect to find any special economy of fue] in so small a boiler. 
The boiler tested consisted of four ‘‘elements” connected ‘‘in 
series "—to borrow an electrical expression—that is joined up so 
that the steam passed successively through all four—one after the 
other—on its way to the engine. The boiler was set up in the 
works of Messrs. Bryan Donkin and Co., in Bermondsey. It was 
connected by about 6ft. of pipe direct to the valve chest of a small 
vertical inverted Tangye engine of ordinary construction, having a 
s ngle cylinder 5in. diameter and 5in. stroke. The a oo on and steam 
pipe were somewhat imperfectly covered with asbestos, the boiler 
was also very imperfectly lagged, and much heat was lost through 
this cause. The engine governor—which in this case regulates the 
feed and not the throttle valve—was disconnected, and the engine 
was run without governor on a rope break—Society of Arts type— 
put upon the fiy-wheel. 

Observations were made of the following points among others :— 
Weight of coal used; weight of water evaporated ; indicated 
horse-power ; brake horse-power ; temperature of chimney gases ; 
temperature of (superheated) steam ; speed of engine, by counter 
and by tachometer. The coal used was ‘‘ Nixon’s Navigation,” of 
known analysis and heating value, and the furnace were 
sampled throughout the trial, and have been analysed for me by 
Mr. C. T. Wilson, F.C.S. The duration of the test was 7 hours 
54 minutes, and the following are its principal results, which are 
further set forth in Table I. appended to this report. The coal 
used—including ash—averaged 285 lb. per hour, and the 
water evaporated 145°8 lb. per hour, the steam pressure being 
54°7 lb. per square inch above the atmosphere. The actual evapora- 
tion was therefore 5-14 lb. of water per pound of coal. The steam 
supplied to the engine was very greatly superheated, its tempera- 
ture in the steam chest being no less than 194 deg. Fah.— 


In the steam pipe itself, 6in. nearer the boiler, the superheat was 
295 deg. Fah.—164deg. C. I could not make an actual measure- 
ment of the steam temperature closer to the boiler, but it certainly 
was at least 100deg. C. higher than in the steam chest. Under 
these conditions each pound of water takes up as much heat as 
1°355 lb, under standard conditions, so that the equivalent evapora- 





| quantity absolutely necessary. 


tion, reduced to standard, is 7-0 lb. of water per pound of coal. 
Table II. gives the analysis of the coal used, and Table III. the 
mean analysis of twelve samples of—dry—furnace gas, collected 
from the chimney during the progress of the experiment. By 
calculation from the figures given in these tables I find that each 
pound of cval requires theoretically 11-61b. of air for its perfect 
combustion, and that the actual amount of air passing through the 
furnace was about 33 lb. per pound of coal, or 2°78 times the 
The mean temperature of the air 
in the engine-room was 68 deg. Fah.—20 deg. C.—and the mean 


| temperature of the chimney gases 637 deg. Fah.—336 deg. C.—so 


that all the furnace gases passed away to the chimney 569 deg. Fah. 
—316 deg. C.—higher in temperature than the air entering the 


grate. From these data it is easy to calculate the expenditure of 
heat in the furnace and boiler, which works out as follows:— 
Percentage of whole 
heat of combustion 
of ccal, 


Heat usefully expended in formation of steam .. 45°2 
(This percentage expresses the evaporative efficiency of the boiler.) 
Heat carried up chimney by waste gases... .. .. 82°4 

— lost by radiation and otherwise unaccounted 
WP wc cc oe ee ee ee fe ce ce ce ce SRG 


1000 


With the Serpollet boiler, however, the question of economy is 
by no means exhausted when the evaporative efficiency—the 45-2 
per cent. given above—is determined, for this boiler appears to 
deliver with ease and certainty steam which is very highly “‘ super- 
heated,” and such steam has, under certain conditions, a much 
higher economic value—for the working of steam engines—than 
ordinary ‘‘ saturated ” steam, and still more than steam in which any 
priming water whatever exists. This isshown clearly enough by the 
working of the engine for which the boiler supplied steam. Ihave 
already mentioned that it was a single-cylinder engine of the sim- 
or type, well made, but without the least pretence to economy. 

he cut-off occurred at six-tenths of the stroke, so that the steam 
was only expanded 1-7 times. The mean indicated horse-power— 
from twenty-eight sets of indicator diagrams—was 5°73, so that 
the steam used per indicated borse-power per hour was 25 4 lb. 
This result is altogether without precedent, in my experience, for 
an engine of such a type, it is hardly more than half the steam 
consumption which might fairly have been expected, and this 
saving is no doubt entirely due to the superheating of the steam, 
and therefore to the employment of a boiler which can effect this 
superheating. So far as my experiments have yet gone, I have not 
found that the use of superheated steam has been accompanied by 
any sort of inconvenience in the engine. The amount of oil used 
for cylinder lubrication was not excessive, its total value being at 
the rate of 0 025d. per indicated horse-power per hour, which is 
about 6 per cent. of the cost of the fuel. The indicator pistons 
were thoroughly lubricated by the steam, and I found them to be 
quite oily after the trial. On this matter I shall be able to say 
more after my further experiments. 

(c) Capacity.—The bulk of the boiler, from ashpit to base of 


| chimney, measured over the outermost diameter, is 14 3 cubic feet, 





This makes the evaporation about 10:1 lb. of water per cubic foot 
per hour, at the rate of working during the trial, when the fuel 
was burnt at the rate of 24-9 lb. of coal per square foot of grate 
surface per hour. This ratio of evaporative power to bulk of 
boiler is considerably greater than that of any ordinary type of 
boiler of similar power. The space rad we | by the Serpollet 
boiler in proportion to the work which it can do is therefore pro- 
portionately small. 

(d) Ease of management.—During the trial of which I have 
now discussed the results, the load on the engine was kept 
nearly constant by a brake, and the governor was altogether dis- 
connected. Under these circumstances there was no difficulty 
whatever in keeping the steam pressure almost exactly at the same 
point throughout; it showed, in fact, no tendency to vary, all 
variations showing themselves in the amount of superheating, 
which rose or fell considerably according to the variations in the 
fire, or the small changes in the resistance at the brake. The 
diagram sent with this shows very clearly the changes which 
occurred. Up to three o’clock p.m., the engine was kept ata 
nominal speed of about 280 revolutions per minute. After that 
hour it was raised—intentionally—to over 300 revolutions per 


| minute, but the change did not appear to make any measurable 


| difference in the result. 


|as to water level or as to over pressure, and the ease wit 
108 deg. C.—above that of saturated steam of the same pressure. 


The total absence of any anxiet 


which the pressure was kept constant, made the management of 


| the boiler a much simpler affair than the management of me 
—T steam boiler, and no doubt the Serpollet boiler is well 


adapted for use in places where apparatus can receive only 


| unskilled or intermittent attention. 


The diagram which I have mentioned above shows not only the 
average revolutions made per minute during each quarter of an 








hour, but shows also that within each quarter of an hour the g 
sometimes varied—as read continually upon a tachometer—over a 
considerable range. It will be the ais of further experiments 
to find out how completely the use of a governor acting on the 
feed makes the speed constant under variations of load or of 
firing. I therefore defer my report on this matter until I have had 
the opportunity of making these experiments. After they are 
over—the boiler having now been running for some weeks with 
very hard water—I propose also to examine the interior of the 
boiler tubes, and to —e on the method of cleaning them 
which I understand that you have already adopted in Paris,— 
Faithfully yours, ALEX. B, W. KENNEpy, 


TABLE I,—Serpollet Boiler. 








Date of trial as. ee hn on +.» 7th March, 1891, 
Duration of trial eo se ce pe ce ce te os a eS. 66 mins 
Type ofengine .. .. .. .. Vertical 
Cylinder diameter .. .. .. 5-0in, 

Piston stroke .. .. .. «. 50in. 
Area ch grate 2. 10 us ce we as se ee ce OR 166.80, fF 
Mean boiler pressure above atmosphere—lbs, per 

EEE ‘ns bei ab: ootmatis cc ep os MRT 
Revolutions per minute, mean 2841 
Mean indicated horse-power.. 573 
Mean brake horse-power.. 4°64 
Coal burnt per minute “473 Ib. 

2 an Msn ss se Noctesn “ss <s 28 48 Ib. 

as *9 square foot of grate per hour .. 24°00 Ib, 

- on 1.H.P. per hour ce 4 97 Ib, 
Carbon value of coal. . - 117 lb. 
Temperature of feed, mean .. 744 deg. F. 
Feed water per minute .. 2°43 Ib. 

9 29 hour i> aa ee 98 145 8 lb. 

oe “a Ib. of coal, actual sé males. ign 

pes 9 5 from and at 212 deg. .. 6°97 lb. 

a ee LH.P.perhour.. .. .. .. .. 25°441b. 

.. es brake horse-power per hour .. 81°42 lb. 
Temperature of furnace gases, mean . . 637 deg. F. 
Superheat of the steam in steam chest 194 deg. F. 

= “ » atexhaust .. .. .. .. 55 dey. F. 
a oe » in steam pipe 6in. from 
steam chest oo «- 295 deg. F. 
TABLE Il,.—Analysis of Coal. 
Per cent 
Carbon a4 Dal te MN Se Tee PAT we aces 8 os BED 
NL antes die ae 6s ab Ge) ee as) oom os | Oe 
Oxygen . 2°35 
Ash S \aseey os, on es Wh Sib ee” os | oe 3°03 
BA OSB oS eee ae “67 
SR sn luh ae” ad Sh SRE) 20. 02 os ER. 2s “96 
ee eae A ee ee om ee 
100°00 


Calorific value of coal 
Evaporation power .. 


+s «+ «+e 14,900 thermal units. 
15°43 1b. of water per Ib. of coa!, 
TaBLE III.—Analysis of Furnace Gases. 
By volumes. 


No. of sample. Carbonic acid. Oxygen. Nitrogen. Total. 
; > ae Be EP cc 30 SEE ae ce COOP ve 100°00 

o &.6. os: te ee vc a eee 79°50 100-00 

% © © oo» «c OO ss 6c Bee 81°89 .. 100°00 
mm, 2, 1 2. «s OSL .. «. TR. 80°40 .. 100°00 
Mean... ot WO os on Ce 80°22 100°00 
Mean by weight... 9°46... .. 8°15... 82°39 .. 100°00 





SERPOLLET BOILER AND STEAM PHATON, 


19, Little Queen-street, Westminster, 8.W., 
12t'’a August, 1891. 
Messrs. J. and O. G. Pierson, 
103, Rue Lafayette, Paris. 

GENTLEMEN,—On the 3lst March last I had the pleasure of 
making to you a report on the Serpollet boiler, of which I made 
tests in London. In that report I pointed out that the following 
were the principal points to which | thought well to direct atten- 
tion in my examination of the boiler, namely:—(a) Safety; (4) 
economy; (c) ey: (d) ease of management; (e) regularity ; 
(f) durabilhty. In my report I dealt with the first four of these 

ints, leaving the others to be discussed later. The matter has 

n delayed on account of your wish that I should see the latest 
application of the Serpollet boiler in the new steam phewton at 
Paris; and having now had the opportunity of doing this, [ have 
the pleasure of completing my report. 

I have first to deal with the matter of regularity, that is to say, 
the extent to which an engine supplied with steam by a Serpollet 
boiler could be controlled by a governor. After making several 
other tests, I made on the 3lst ult. what I think to be a crucial 
one on an engine in Paris, of which test the following are the 
leading particulars:—The engine was a horizontal single-cylinder 
engine, with a cylinder 120mm. diameter and 160 mm. stroke, of 
the simplest construction, It drove by a belt a small dynamo of 
Rechnewski make—type 4. The load consisted of three small are 
lamps, and about twenty 16-candle incandescent lamps in addition. 
The total current was 30 to 31 amperes at a pressure of from 75 t» 
80 volts. The engine ran perfectly steadily with the whole load 
on, I tested its regularity by repeatedly cutting off and putting 
on again various fractions of the load, which, of course, it was 
extremely easy to do. With full load the engine was running 
352 revolutions per minute, and the greatest variation which 
I found in any of my tests was eight revolutions per minute, 
or 2 per cent. In most cases, however, the alteration vf 
the load produced Pony no effect on the revolutions. 
The loads at which I ran the engine were, in round figures, 
31 amperes, 24 ampétres, 19 amperes, 12 amperes, and 6 amptres. 
Down to about 11 ampéres—that is, one-third of the load— 
the incandescent lamps were in all cases perfectly steady. Only 
when nearly the whole load was taken off, leaving on only a few 
incandescent lamps, was there in some cases a slight hunting of tle 
— ; but for the most part there was, even under these con- 

itions, no perceptible alteration in the light. The test was an 
extremely severe one, and I consider that the machine came 
through it quite satisfactorily. The steam pressure varied at 
different times during the tests from 9} to 15 atmospheres, The 
steam temperature remained practically steady at 600deg. F., 
which is about 220 deg. F. of + aigwewee The speed, as I have 

tioned, remained practically constant throughout. The 
governor acted simply on an ordinary dise regulating valve, and 
therefore controlled by throttling the steam. The governor was a 
simple four-ball loaded governor, with an adjusting spring. Of 
course with larger engines, where the maximum of economy is 
essential, it would be necessary that the governor should not only 
throttle the steam, but also by-pass a certain quantity of feed-water. 
This is a matter about which there seems no dificuity, in fact I saw 
the arrangement fitted and working on another of your engines. 
I should add that the boiler used in this test was a duplicate one 
to that which I have already tested, and which is described in my 
former report. 

No doubt the two most easily suggested drawbacks to your 
system are, the deleterious effect which superheated steam may 
have on the cylinder, and the trouble due to choking up the 
fine passages of the boiler. I had therefore expressed a wish tuo 
examine a steam engine which had been at work for some time 
with the highly om ager steam supplied by one of your boilers, 
and to see also the process of cleaning out a choked boiler. | 
have already stated that the engine used for the trials in Londcn 
gave no trouble on account of the hot steam. This was however, 
of course, only after a very short amount of working. I saw in 
M. Serpollet’s works in Paris—28, Rue des Cloys—a Setter which 
had been providing all the steam for the works since 10th April, 
1890, and a small Tangye engine, similar to that tested in London 
which had been also driving the works since lst January, 1890. 
The engine had therefore been at work for a year and a-half every 
day. When I saw it, it was working at a pressure of 94 atmos- 








pheres, and a temperature of just over 500 deg. Fah., which is a 


superheat of 140 deg. Fah.; I first examined the tightness of the 
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lve and piston, and found that neither of them passed any steam 
en ata creuare up to 13 atmospheres, beyond which I did not 
think it necessary to carry the experiment. I then had the 
cylinder cover removed for examination, and found the inside of 
the cylinder to have a smooth, glassy, and quite greasy surface. 
Its condition, in fact, could not have been better under any circum- 
stances. I take the dates which I bave given—of course—from 
M. Serpollet, and assuming them to be correct, I can say not 
only that the engine had not suffered in any special way whatever 
from the hot steam, but that in fact its surfaces were in excep- 
tionally good order throughout. 

The boiler of this engine, I was told, is cleaned out every week, 
a process which takes a few minutes only. It has never choked 
up, but of course might have done so had it not been for this 
regular cleaning. At my request you had choked up the coils of 
another boiler, in order that I might see the process of clearing 
them out. I was informed that you did not succeed in choking 
them with Paris water, but had done so in three days by working 
with some very hard well water. I tested the coil myself with the 
pump, and found that the stoppage in it was absolutel 
immovable; that is to say, that the pump refused to wor 
altogether. I then applied your cleaning process, which consisted 
in pumping into and through the boiler a dilute solution of 
hydrochloric acid—one of acid to seven of water. It took about 
three-quarters of a minute working the pump handle before I 
could Teel that anything passed through the coil, but in about 
two minutes from the time when I first tried to pump the acid 
solution through, the coil was perfectly clear. Fresh water was 
then pumped through for about a couple of minutes more to 
wash the coils out, and the boiler was ready for work again. I 
think this experiment is an extremely important one, From 
the experience in M. Serpollet’s works it appears that a few 
minutes spent weekly in washing the boiler out is sufficient to keep it 
clear, but from my own experiment I am sure that even if it choked 
up, it is a very small matter to remove tbe obstruction without 
any apparent injury whatever to the boiler itself. I was informed 
that the boiler in the steam pheton had been working nearly 
every day for a year, and had never been cleaned out. Of the fact 
that it did not at present require cleaning I had very clear demon- 
stration. M. Serpollet’s opinion is, I found, that this was due to 
the fact that although constantly working, it was in the nature of 
things only working for short periods at a time, with constant 
stoppages and restartings due to all the various conditions of road 
traffic. He considers that it is only for boilers which work many 
hours continuously that cleaning will be necessary, which is very 
probably a correct view of the case. 

At your request I examined carefully and spent some hours riding 
about Paris upon a steam pbhwton fitted with a Serpollet boiler, 
similar to the one recently iJlustrated in THE ENGINEER and 
Engineering. 1 understand that you have received from the 
authorities official permission to run such machines about the 
roads with a boiler pressure not exceeding 94 atmospheres—after 
tests under steam to 100 atmospheres—and at a speed not exceed- 
ing 10 miles an hour within the barriers, and practically at your 
own discretion outside them. Inside the barriers I had a long run 
on one of your earlier phetons which has been at work for a year, 
and of which the boiler is said not to have been cleaned during 
that time, as I have already mentioned. We traversed the 
Boulevards, the Avenue de |’Opera, the Rue de Rivoli, the Champs 
Elysées and other of the most frequented parts of Paris. I must 
confess my great surprise at the very small notice which horses 
took of the vehicle. fn crowded streets and crossings it attracted 
absolutely no notice from them. Only in broad streets with little 
traffic did it cause any astonishment, and even there, there were 
very few cases indeed in which the horses showed an inclination to 
shy, and none at all in which they gave any trouble. The 
capability of the vehicle for going up hill was fully tested in the 
neighbourhood of Montmartre, where it mounted, with ease, 
gradients as steep as 1 in 9, or thereabouts. I have no doubt it 
would have taken much steeper hills if we had come across 





any. 

~ on I spent some time riding on the last pheton you have 
turned out, which is of somewhat larger size, having a boiler of 
four elements, but is of about the same total weight as the other, 
namely 1} tons. Inthis machine, which is better hung and balanced 
than the smaller one, we went outside the barriers and ran on the 
nearly level roads besides the Seine ahout two miles at full s 3 
During this run I timed the speed for one kilometre, and found 
that we covered that distance in 1 minute 36 seconds, or at the rate 
of 23°4 miles per hour. The road was level with a slight rise at the 
end. The phton was taken afterwards over some excessively 
rough roads, including loosely placed and unbedded granite sets 
lying beside a tram line in course of construction. Even this did 
not disturb the steadiness of the machine in any way, and it may 
be fairly pronounced to be perfectly safe for running on any road 
over which a rational being would ever take a wheeled vehicle, 

Both phztons ran without the least visible smoke or steam, and 
without any noise—at least up to a speed of twelve miles an hour 
—beyond that due to the motion of any ordinary wheeled vehicle. 
They were extremely handy to manage, very easily started, and 
as easily stopped. On stopping, the pressure falls at once to zero. 
To start again two or three strokes are given to the feed pump, and 
this suffices to raise the pressure to four or five atmospheres, which 
is that generally employed. For uphill or heavy work the pres- 
sure was increased by a few more strokes of the hand lever to ten 
or fifteen atmospheres. It must be remembered that this pressure, 
high as it seems, is still only about an eighth of the allowed work- 
ing pressure. The bvilers are, as I have stated in my former 
report, practically inexplosible. The steering of the vehicle is 
carried out by an ordinary bicycle handle on the vertical axle of 
the front wheel, and the steam throttle valve is opened or closed 
by a separate motion given to the same handle. A brake of 
ordinary but somewhat powerful construction can be applied by 
the foot, and a separate lever is provided for throwing the engine 
out of gear altogether, or putting in either the fast or the slow 
gear. Altogether very great ingenuity has been expended, and 

fully expended, on all the details of the arrangements of 
the machine, 

I am extremely sorry that our municipal and county regulations 
here do not permit you to make trials of. the machine in this coun- 
try, and that it should be necessary for any Englishman who 
wishes to enjoy the pleasure of a fast ride upon an ordinary road 
in a steam carriage to have to go across the Channel for the pur- 
pose of getting it. In places or countries, however, in which the 
traffic regulations are not so extremely conservative as they are 
with us, I believe that the Serpollet steam carriage may find very 
large application. It has certainly passed the experimental stage 
and been made a really practical success, It is very much indeed 
ahead of anything of a similar kind which has yet, so far as my 
knowledge goes, been propo:ed. Apart, however, from the special 
features of your steam phieton, I have no doubt that the Serpollet 
boiler should play an important part in any future use of steam 
on common roads. For this particular application it possesses, 
more than any other type of boiler with which I am acquainted, 
the — of compactness, lightness—in proportion to power 
—and — - It requires absurdly little attention in the 
way of stoking and gives no trouble whatever in connection with 
steam pressure, which is under the absolute and instantaneous 
control of the driver. Moreover, the fact that even the exhaust 
can be superheated allows the steam to escape in an invisible state, 
while of course there is never any chance of steam blowing off. It 
is therefore from every point of view excellently adapted for the 
use of tramway motors, or any work of the kind. understand 
that M. Serpollet has as yet only constructed his type of boiler in 
sizes such as those which I have reported on. It will be a matter 
of great interest to see whether it may not be also successful in 
very much larger dimensions, and I was glad to hear that you were 
already working in this direction,—I remain, gentlemen, yours 
faithfully, 





Aex. B, W. KENNEDY, 





AMERICAN ENGINEERING NEWS. 


Metal track for railways.—The Forestry Division of the United 
States Department of Agriculture has issued a second edition of the 
report made last year by Mr. E. E, Russell Tratman upon the use 
of metal track as a substitute for wooden ties or sleepers on rail- 
ways. The report is an exhaustive one, giving descriptions of 
various forms of track, showing the growth and development of 
the application of metal for such purpose, and giving in detail the 
results of experience on railways in a'l parts of the world. The 
report was Faso ae in the interest of forest conservation in this 
country. The Forestry Division is preparing an exhibit for the 
Columbian Exposition—or ‘‘ World's Fair”—at Chicago, in 1893, 
and will endeavour to obtain models or samples of the different 
forms of metal ties—sleepers—which are in actual use, in order to 
show, what is not very generally understood, that the question of 





jin. steel, with a working pressure of 1801b.; 254 iron tubes, 2in. 
jameter, 11ft. long; heating surface, 1596°7 square feet; grate 
area, 31°9 square feet; height from rail to top of smokestack 
14ft. 6in.; driving wheel base, 12ft. 9in.; total, 35ft. 7in. The 
tank holds 2300 gallons of water, and the bunker 5500 lb. of coal. 
Weight, 16,000 lb. on forward truck, 95,000 lb. on drivers, 52,500 Ib, 
on rear truck ; total, 163,500. The Chicago and Northern Pacific 
Railroad has a suburban engine with side tanks holding 1600 gallons, 
four driving wheels 57in. diameter, and a four-wheel truck or 
“bogie” at each end, with 30in. wheels. Cylinders, 15in. by 22in.; 
coal in rear bunker, 52001b.; driving wheel base, 7ft.; total, 
28ft. 6in. Weight on forward truck, 23,200 lb.; on drivers, 
56,000 lb.; on rear truck, 21,0001b.; total, 100,200 Ib. 

Coil boilers for the Navy.—The U.S. coast defence vessel Monterey 
is to be fitted with four Ward coil boilers, aggregating 4500-horse 
These will furnish about three-fourths of the boiler power, 





the use of metal track is no longer an experimental one in other 
countries, Apart from minor experiments, two systems are now 
being given careful trial—the Hartford steel tie on the New York 
Central and Hudson River Railroad, and the Standard steel tie 
on the Delaware and Hudson Railroad, the Philadelphia and 
Reading Railroad, and the Chicago and Western Indiana Railroad. 
The former is an inverted trough, with a groove along the top, 
and having the ends curved down. The latter is a channel with 
the open side uppermost, the bottom cut away at the middle and 
bent upwards, and a block of compressed wood under each rail. 
Both have bolt fastenings. A third system, the Morrell steel tie, 
somewhat similar to the Standard, is to be tried on two roads. 


Municipal statistics. The Census Office has issued a bulletin of 
social statistics of fifty leading cities. The percentage of total area 
of city occupied by streets ranges from 3-2 to 73:9, the latter being 
at Denver, Col., while Boston, Mass., has 8°8 and Indianapolis, 
Ind., 56°4 percent. The average yearly cost of construction and 
repairs per head of population averages 1°57 dols. and 2-04 dols. in 
cities having over and under 100,000 inhabitants respectively. The 
amount of street cleaning ranges from 5 to 71 cents per head per 
annum. Of these fifty cities thirty-five own their own water- 
works, and have an aggregate population of 8,704,603, and an 
average cost of 21°35 dols. per head. Thirteen have water-works 
owned by private parties ; these have a population of 1,209,163 and 
an average cost of 31:20 dols. per nde! iy In twenty-one cities of 
over 100,000 inhabitants the total length of sewers is 32°77 per 
cent. of that of the streets ; average house connections, 113 per 
mile, serving 1956 Lape average annual cost of maintenance 
and repairs per head, 65 cents. The percentage of streets paved 
ranges from 3:1 to 100. All but three of the cities use electricity 
in part or in whole for street lighting. The annual ccst of each 
electric lamp ranges from 58°46 dols. in Denver and 68 dols. in 
Chicago to 237 25 dols. in Boston and 440°67 in San Francisco, 
while the annual cost of each gas lamp ranges from 15 dols. in 
Indianapolis to 37 dols. in St. Louis and 43°80 dols. in San Fran- 
cisco. The cities of over 100,000 inhabitants average 291 lamps 
per square mile, one lamp to forty-seven persons, 67 cents per head 
annual cost of street lighting. These cities average 13 55 police- 
men per square mile, or one man to 1-2 miles of street, thirty-four 
arrests by each man. The cost of the force averages 1°42 dols. per 
head. Cities below 100,000 average 3°75 policemen per square 
mile, one man to 43 miles of street, fifty-one arrests per man, 
average cost 78 cents = head. Cities over 100,000 inhabitants 
average 2°20dols. per head per annum loss by fire, with 81 cents 
per head for cost of fire department; while cities under 100,000 
average 1°45 dols. per head loss by fire and 71 cents cost for fire 
protection. 

Steel pipe.—For irrigation works in California steel pipe is being 
extensively used, and with satisfactory results. An ordinary size 
is 30in. diameter in courses of 36in. to 48in., there being six to eight 
courses to each length. The material is mild steel plate, with the 
grain of the metal round the circumference of the pipe ; it has a 
minimum tensile strength of 60,000lb. per square inch, and an 
elastic limit of 25,000lb. per square inch. The metal must be 
very tough and pliable, allowing cold scarfing to a fine edge at the 
laps witbout cracking or splitting, and must not crack between the 
rivet holes and the edge of the plate while being rolled. During 
manufacture, all plates, rivets, aad completed pipe must be kept 
in a place free from rain, fog, or damp until the pipe has been 
coated with asphaltum. Seam rivets are used where two thick- 
nesses come together, and lap rivets with three thicknesses. All 
seams and joints are chip and calked. Before the plates are 
rivetted into courses they must be rolled to shape in a rolling 
machine. All straight seams double rivetted, and all round seams 
single rivetted, the former to have the rivets staggered. The 
coating is to be of best refined block asphaltum fluxed with crude 
oil, and must not soften in the sun nor peel off. After dipping, 
the pipes are tested by hydraulic power, from 1001b. for plain 
joints to 250 1b. and 3501b. per square inch for chipped and calked 
Joints. Under pressure the pipe must be free from leakage at 
seams and joints. The pipe is specially made for curves. This 
kind of pipe has been proved very durable, some of which has been 
in the ground in constant use for twenty years, being still in use 
and perfectly sound. 

Grinding machines.—An improved form of grinding machines 
has been put on the market, in which the water is fed from the 
centre of the stone, making its way to the face by capillarity 
and centrifugal force. In this way the stones may be run at 
very much higher speed for tool grinding than is practicable with 
the present machines, as the water now flies off as soon as it is 
applied to the face, and does not affect its cooling work on the 
tool, the temper of which is thus likely to be injured if the wheel 
is revolved at high speed. For gauge and cutter grinding a conical 
wheel is used. 

Longitudinals versus cross-ties for railway track.—At a meeting of 
the American Society of Civil Engineers, on September 2nd, a paper 
on the comparative merits of longitudinals and cross-ties—or 
‘* sleepers "—for carrying the rails of a railway track, was read by 
Mr. E. E. Russell Tratman. The paper showed that while longi- 
tudinal timbers had been quite extensively used some years ago, 
they had now been practically abandoned, except for such special 
cases as on bridge floors. The use of longitudinal timbers on 
bridges was shown to be a very general common practice in Europe 
and the British Colonies, and the advantages of this system 
were pointed out. In mentioning the Forth Bridge, the 
author stated that the longitudinal timbers as there laid 
do not suffice to take up or absorb the vibrations caused by trains, 
with the result of a noise and unpleasant jarring on the bridge 
and in the cars. The cost was estimated at 9500dols. per mile for 
the Great Western Railway, 10,500dols. for cross-ties, bull-head 
rails and chairs, and 8600 dols. for cross-ties, flange rails, and bolt 
fastenings. The Victoria tubular Bridge at Montreal has longi- 
tudinal timbers. The Severn bridge—England—was also men- 
tioned. In regard to metal longitudinals, the author did not 
think such a system of track advisable for ordinary purposes, 
although it might have advantages for certain cases. He thought 
the present system of track, with cross-ties and flange rails, the 
best for ordinary service, but recommended a more extended 
introduction of heavier rail, improved joints and fastenings, metal 
tie-plates, preserved wood ties, and steel ties. Also a more 
thorough attention to maintenance. 

Locomotives for suburban service.—With the increase in suburban 
traffic near large cities, engines designed especially for this service 
are becoming more general, in place of the almost universal eight- 
wheel engines with tenders. The New York Central Railroad has 
had some powerful engines built for the very heavy traffic within 
fifteen to twenty miles of New York City. These engines are of 
the Forney type, with large rear tank and bunker carried on an 
extension of the main frame. A large roomy cab extends from the 
dome to the tank. There are six driving wheels 64in. diameter, 
a Bissell or two-wheel truck forward of the cylinders, and 
a six-wheel truck under the tank. The truck wheels are 


30in. diameter, cylinders 18in. by 22in., boiler 56in. diameter of 





of the boiler equipment consisting of two ordinary 
Scotch boilers. The Ward boiler consists of a vertical cylinder 
about 30in. diameter, placed vertically and surrounded by 
nine concentric coils or sections, each consisting of thirty 
tubes or complete circles. The tubes are 2in, outside diameter, 
and those of each section are connected in half circles to two 
vertical headers. The tubes are set at an angle of 10 deg. 
with the horizontal to assist circulation. The headers, carrying 
the highest ends of the half circles, connect with a manifold 
through which the steam o—— while those carrying the lower 
end connect with a manifold below the grate level, which acts as a 
mud drum. Diameter outside, 11ft.; height, 12ft.; heating sur- 
face, about 2500 square feet. The grate is in the shape of a ring, 
and has a surface of 66°5 square feet. Weight, with two gauges of 
water, 31,0001b. All parts are easily accessible for repairs or for 
the renewal of sections. They are used with forced draught, and 
have proved very satisfactory during heavy tests. One of their 
special advantages is the rapidity with which steam can be raised, 
and it was for this purpose mainly they were adapted for the 
Monterey. If she is under way and using the Scotch boilers she 
can make ten knots, and can increase this to sixteen in half-an-hour 
by firing up the coil boilers. They are also safer when forced, asa 
serious explosion is almost impossible. The feed-water must be 
passed through evaparators or filters, 

Railway track.—At the meeting of the New England Road- 
masters’ Association, in August, the committee on rail joints 
reported that the double angle-bar joint now generally used is the 
best form of joint yet devised, but is still far from perfect. The 
committee recc ded suspended joints, and that more atten- 
tion be given to the tightening up of bolts, tamping, and general 
maintenance of joints. Some members recommended the sup- 
ported joint. As to the wear of tires of locomotive driving wheels, 
it was considered that jin. should be the limit, and that tires 
should be given attention as soon as the wear has reached in. 
For fencing, a post and board fence was recommended in preference 
to wire, but a test of woven wire, similar to that used for poultry 
yards, &c., but of strong wire and large mesh was suggested. This 
latter kind of fence is already extensively used. For rail fastenings 
a well-made soft-steel spike with clean surfaces, and sharp edges and 
point, was recommended ; also the use of tie plates on soft wood ties 
for economy, and at curves to maintain the gauge. 

Compound locomotive.—A four-cylinder compound engine on the 
Vauclain system is being built for the New York, Lake Erie and 
Western Railroad. There are two cylinders each side, placed 
one above the other, and connected tothe same crosshead. Cylin- 
ders, l4in. by 26in. and 24in. by 26in.; driving wheels, 62in.; 
truck wheels, 30in. The boiler has the Wootten fire-box, and is 
66in. diameter in the barrel ; fire-box, 114in. by 98in. There are 
258 tubes, 2in. diameter and 10ft. 10in. long. Heating surface, 
1748 square feet ; grate area, 77 square feet; driving wheel base, 
12ft.; rigid wheel base, 6ft.; total wheel base, 22ft. 10in.; weight, 
133,950 lb., being 105,850 1b. on the drivers, and 26,1001b. on the 
truck. The tender is carried on two tracks with 36in. wheels, has 
a capacity of 3600 gallons of water and seven tons of coal, and 
welgiee 88,000 Ib. Air brakes are fitted to the driving wheels. 
The engine is of the ‘‘ ten-wheel” type, having six coupled driving 
wheels and a four-wheel leading truck. 

Fast railway speed.—A special train on the Philadelphia and 
Reading Railroad, August 27th, attained the extraordinary — 
according to official information, of a mile in 39°8 seconds. Other 
miles were made in 40 and 42 seconds. The highest speed 
ranged from 80 to 90°5 miles per hour. The fastest five miles 
stretch was made in 3 minutes 26°8 seconds, and 10 miles in 
7 minutes 42 seconds. The train consisted of three cars, drawn 
by an eight-wheel anthracite-burning engine with driving wheels 
68in. diameter, cylinders 18}in. by 22in. 

Irrigation.—Great enterprises are under way for the irrigation 
and development of the vast extent of arid sage-bush plains in the 
eastern section of the State of Washington, extencing from the 
Cascade Mountains in the middle of the State to the Idaho line. 
The largest of these — is one being put through by a company 
with a capital stock of 3,000,000 dols. A canal is being con- 
structed 60 miles long from the Yakima River, 60ft. and 30ft. wide 
at top and bottom and 8ft. deep. This will develope over 1,(00,000 
acres for cultivation. On level land the water is applied by 
flooding, dykes being thrown up to divide the land into sections, 
and the sections being tiooded in succession. On hill sides and 
slopes the water is applied by ditching, narrow parallel ditches 
being made about 6ft. apart, and the water turned into the 
ditches. In California also many large irrigation systems are 
under construction. The irrigation question is a very important 
one in the development of the arid regions, and an Irrigation 
Congress is to be held at Salt Lake City, Utah, in September. 

Coast defence scheme.—Under orders from the Government, sur- 
veys and investigations are being made for the opening up of an 
inland channel all along the Atlantic coast, with depth sufficient 
for vessels of 8ft. draught. The construction of connecting links and 
the dredging and improving of existing waterways will opena 
navigable channel from Cape Cod, Massachusetts, by way of Long 
Island Sound, to New York, thence by canals and waterways 
parallel with the coast to Chesapeake Bay, and as far as the 
southern boundary of Georgia. With such a system torpedo boats 
could get rapidly from place to place, and also vessels for supplies 
for a fleet, without having to face an enemy’s fire in the open sea 
off the coast. The plan has been recommended by a naval com- 
mission. 











STEAM LAUNCHES FOR THE EGYPTIAN GOVERNMENT.—The trial 
trip and shipment of two high-class steam launches for the Egyptian 
Government has taken place this and last week on the Thames. 
The vessels are steel-plated, 77ft. 6in. long, over all, by lift. Gin. 
beam by 4ft. 8in. deep, with a mean draught of 2ft. 6in. for a 
speed of twelve miles. The boiler is of the marine type, large 
size, giving ample ~apvee, surface and steam room. —s the 
trial trips the steam was kept at a very even pressure throughout, 
the mean pressure being 95 lb. per square inch. The boiler is 
made of best mild steel, and together with the engines have 
— Lloyd’s survey creditably. The engines are single-cylinder 

igh-pressure of the vertical type, having large wearing surfaces, 
each engine driving a separate three-blad —. designed 
specially to give a high-speed on a light draught of water. The 
form of hull is also built with a view to obtaining the highest 
speed on a light draught of water. During the trial trips the 
mean speed of the vessels was 12 63 miles. Mean revolutions per 
minute, 290. They have been built by Mr. Edward Hayes, Stony 
Stratford. There is a large saloon forward, port and starboard 
cabin aft of this. In the after part of the vessel there is a large 
kitchen, sleeping saloon, and crew’s quarters. The saloons are of 
teak ; electric bells are fitted in each compartment. The whole of 
the furniture is of teak, French polished, with all electro fittings 
throughout the vessels, the forward part especially being upholstered 
in tapestry, and all the appointments are of the highest class, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and Learing a 1d. postage 
stamp, in order that answers received Ly us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

E. 8. (Fairfield.)— The weight of the crank shaft is about 83 tons. 

G H. (Nottingham).—Smal/ screw propellers are very readily fouled with 
weeds, We have never heard of a large propeller being stopped at sea, but 
we suppose that such a thing might happen in the Sargossa Sea, 

8.—We have never heard of such gates as vou describe being fitted toa 
dock. They ave very commonly usd in France in the construction of 
barrages or river-flood weirs. 

D R.8. (Widnes).— Thanks for your letter. We quite agree with you that 
there is room for improvement in the construction of kitchen ranges and 
domestic grates, but there is far more need for improvement in the use of 
those we have. 

R. M. R. (Mhow).—M. Popp, Paris Compressed Air Company, St. Fargeau, 
Belleville, Paris, makes a compressed air motor for small powers of the 
kind you want, and your Lest course will be to apply to him direct. 
There is no special book on rotary engines. 





ROYLE'S STEAM TRAP. 
(To the Editor of the Engineer.) 


Sir,—I shall be much obliged to any reader who will tell me where I 
can procure Koyle's steam trap, i 
Sey tember 23rd, 





DRYING MACHINES. 
(To the Bditor of The Engineer.) 
Sir,— Can any of your readers give us the names of the makers of a 


drying machine. suitable for washed colours or damp earths? Omiaa. 
September 24th. 
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MARINE BOILERS. 


SurRpRIsE is often expressed that the rapid development 
of the marine engine has not been accompanied by corre- 
sponding changes in the construction of marine boilers. 
Whenever there is sufficient room available ‘‘ Scotch” 
boilers are used. The exceptions are to be found exclu- 
sively in men-of-war and torpedo boats, where space is 
limited. ‘Those who are not well-versed in the subject 
hold that the retention of a single type is mainly due to 
a species of pig-headed obstinacy and crass conservatism. 
Nothing, however, can be further from the truth. 
Numerous attempts have been made to supersede the 
Scotch boiler, but they have all ended unsatisfactorily. 
Other attempts will no donbt be made, and that these 
may have a chance of being successful, it is necessary to 
consider very carefully the reason why the normal type 
of boiler is so popular. The facts are often lost sight of 
by some inventors, while others never knew anything 
about them. To refresh the memories of the one party, 
and to enlighten the other, is our object at present. 

The Scotch boiler is very easily made ; heavy tools and 
appliances are needed, it is true, but these are now to be 
found in all good boiler shops. The steel-makers supply 
plates of excellent quality and large dimensions, and the 
work of bending, drilling and rivetting can be carried on 
without trouble or uncertainty as to the result. The 
furnaces are bought ready made. Tubes are cheap, and 
can be obtained in any quantity of the sizes needed. 
There are no complex joints, no boltings up or grindings 
to make a water or steam-tight joint. The work is 
altogether straightforward and certain, and there is no 
room to doubt what the result will be. The cost of a 
boiler can be told toa penny before a single plate has 
been ordered. Nothing more safe, trustworthy, or 
efficient can be put into a ship. Here then are elements 
of popularity that it will be difficult to surpass. Further- 
more, the shape of the Scotch boiler lends itself admirably 
to the position in which it is to be fixed. It can readily 
and cheaply be secured in the hull; it can be fired fore- 
and-aft or athwart ships indifferently ; all the stokehold 
arrangements are convenient; the facilities for getting 
coals out of the bunkers are sufficiently good; no trouble 
is experienced in fitting uptakes to convey the products 
of combustion to the chimney. If need be, the power of 
a boiler can be doubled by doubling its length and firing 
it at both ends. In all structural peculiarities it suits 
itself admirably to the needs of the shipowner. 

Turning now to the actual working of the Scotch 
boiler, we see that it leaves little to be desired. It is at 
least as economical as any other boiler; that is to say, it 
will make as much steam per pound of coal burned. It 
is easily fired, the grates are not difficult to clean, and it 
is accessible in all its parts for repairs. The best way to 
make the advantages possessed by the Scotch boiler plain 
is to compare it with a boiler of some other type—say, 
for example, the locomotive. To be really efficient, a 
locomotive boiler must have tubes of considerable length 
and small size. The whole boiler is much smaller in 
diameter than would be a Scotch boiler of the same 
power, but it must be longer. Now, at sea, small 
diameter is of no importance. Two locomotive boilers, 
placed side by side, may have the same grate and heating 
surface as one Scotch boiler, but they will not stand 
nearly so high in the ship. This in a man-of-war 
may be a great advantage. In the mercantile marine 
it is of no value. The width of the stokehold must 
be the same in either case; that is to say, the 
distance from the furnace doors to the bulkhead. But 
this is not enough for the locomotive boiler. As the 
tubes have to be put in from the smoke-box end, there 
must be a second chamber provided there. Attempts 
have been made to obviate this difficulty by fitting water- 
tight doors in front of the smoke-box doors in the bulk- 
head, which is now placed within about 3ft. of the boiler. 
When there is no cargo in the hold these doors can be 
opened and tubes put in or taken out, but in practice the 
scheme has not been found to answer. There are diffi- 
culties too in the way of sweeping tubes under these 
conditions, and the heat at the smoke-box end is all but 
unendurable. But this is not all. It is possible to get a 
Scotch boiler in a space measuring about 18ft. long, 
including in this the stokehold, but two locomotive 
boilers of the same power standing side by side would 
occupy a space, including the stokehold, at least 24ft. 
long. If the tubes are shortened to save space 
they must be made of reduced diameter, and then 
the difficulty of keeping them clean rises to an 
intolerable point. The firing of a locomotive boiler 
presents no difficulties; but to clean the grates when 
at sea is simply next to impossible—that is, if the 
grate is in the proper position. Boilers such as are used 
in torpedo boats are not true locomotive boilers at all, 
and need scarcely be considered here. A great defect in 
the locomotive boiler is that it holds very little water, 
and the depth over the ercwn plate of the furnace is very 
small. Itis open to say that with proper care it is easy to 
keep things right in the way of feed. However true this 
may be of one boiler, it is by no means true of a battery 
of boilers, all supplied, as is now the custom, by a single 
feed pump. Besides, only those who have been to sea 
with locomotive type boilers know how difficult it is to 
tell where the water really is when the ship is in a sea- 
way. There is a variable tendency to “lift” in all 
boilers, but this is especially manifest in locomotive 
boilers. Anyone who stands for the first time on the 
foot-plate of a locomotive will see things that will 
astonish him. He will see, for example, an engine 
running steadily at speed with the gauge-glass to all 
appearance full to the top, and all the time both in- 
jectors at work. The regulator is closed, and instantly 
down drops the water, and the tyro finds that there was 





excellent reason for keeping on the feed. There is 
probably not an inch of water showing in the glass. 
The driver and fireman know by experience what they 
are about, and could almost run the engine without 
any gauge glass. This is one of the reasons why 
new hands put on engines during strikes so often 
burn fire-boxes. It is not that they are not careful, but 
they fail to understand what the water gauge shows 
them. Just the same difficulties, only intensified, turn 
up at sea; and the trouble of keeping a battery of boilers 
all supplied with water enough, and not too much, is 
excessive. The Scotch boiler demands no such watch- 
fulness. The place most likely to burn is the top of the 
combustion chamber, and this has always a considerable 
depth of water over it when the feed is going on properly. 
In case of neglect or accident, as the volume of water to 
be evaporated to bring about a stated reduction of level— 
say an inch—is much greater in the Scotch than in the 
locomotive boiler, there is far less risk of accident. A 
Scotch boiler might do without feed for half an hour when 
a locomotive boiler would not run five minutes. 

here are various other types of boiler available to a 
certain extent for use at sea besides the Scotch and the 
locomotive. We say nothing of the water-tube boiler, 
because that is a very special product, concerning which 
a volume might be written. The only one deserving 
much attention is the vertical boiler, which is used, 
almost to the exclusion of all others, in Clyde river 
steamers. It possesses advantages and disadvantages of 
itsown. But hitherto it has made no claim to favour for 
seagoing purposes; and, as we have said, various other 
forms of boiler which have been tried at sea have failed 
to realise the anticipations formed concerning them by 
their inventors. 

We do not dispute that it may be possible to produce a 
better than the Scotch boiler, which is by no means free 
from defects, especially for very high pressures; but it can 
only be superseded by a steam generator which will do 
all that the Scotch boiler does, and does it better. Above 
all things, it is essential that moderate repairs, such as 
the plugging of a tube, should be possible at sea while 
under steam. It must not be exacting on the vigilance 
of the water tenter, leading stoker, or engineer on watch. 
Height, it must not be forgotten, is of next to no import- 
ance, so long as deck space is saved. Width in the ship 
is available to a very much greater extent than length. 
Special care must be taken tu provide facilities for firing, 
and for cleaning the furnaces and ashpits; and lastly, it 
must not be forgotten that unless the furnaces lend them- 
selves kindly to the use of bituminous coal, apt at making 
much smoke, they will not find favour. 


CREOSOTE SPECIFICATIONS. 


WE recently printed a report of a lecture by Mr. Octave 
Chanute, delivered before the students of the Renssalaer 
Polytechnic Institute, on the preservative treatment of 
timber, considering the matter of sufficient importance to 
warrant the transcription of any competent utterance on 
the subject, even though incomplete and open to criticism. 
As will be gathered by those who have read the paper 
in question, the use of creosote as a timber preservative 
is adopted far less in the United States than at home. 
The reason for this is two-fold—the low price of timber 
making the employment of an efficient but somewhat 
costly preservative of doubtful advantage, and the 
scarcity of creosote consequent on the demand for 
tar for roofing purposes, and the frequent substitution 
of enriched water gas for illumimation in the place of 
gas made from coal, limiting the supply, and causing its 
price to exceed that at which it is usually obtainable in 
England. In consequence the method at present largely 
used in Germany and elsewhere on the Continent, con- 
sisting in the injection of zine chloride, is preferred to 
creosoting, and when all the conditions are considered 
the preference is justifiable. We may note in passing 
that Mr. Chanute makes no mention of a process possess- 
ing a good deal of merit, that has to some extent taken 
the place of the ordinary method of impregnation, which 
consists in applying the preservative solution to the 
timber at the spot where it has been felled, the liquid 
being forced into the wood by coupling a portable pump 
to the base of the trunk, and injecting it until it has 
made its way to the further end, driving out the sap 
before it.. 

We must refrain, however, from further criticism on 
this and other points, and confine ourselves to the ques- 
tion of preservation by means of creosote, and the deter- 
mination of the quality of the preservative; and first it 
is necessary to say that by creosote we mean coal-tar 
creosote. It is true that the more extended use of wood 
creosote, especially for protecting timber against the 
ravages of the teredo, has been advocated in America, 
but its price in this country would scarcely allow of its 
general adoption. Coal-tar creosote, on the other hand, 
is fairly cheap, is used in enormous quantities, and has 
proved itself efficient for such work as the preservation of 
railway sleepers. Its efficiency naturally depends upon 
the care and thoroughness with which it is applied and 
the quality of the hquid itself; at the present time it 
is chiefly the latter condition which is insufficiently 
regarded. 

A glance at a few specifications for creosote used by 
Government departments, railway companies, and other 
large consumers will show that certain ideas are common 
to most of them, and that such differences as there are 
rest rather upon diversities of phraseology and methods 
of testing than on any wide divergencies of opinion or 
requirement. Taking the clauses in the order in which 
they generally stand, one finds it laid down that the 
specific gravity shall be within certain limits. At the 
very beginning, therefore, an error is committed. No 
correlation appears to exist between the specific gravity 
of creosote and its quality, and if the limits are on this 
account put far enough apart to include all samples of 
good quality, the latitude is so great that the demand 
becomes meaningless. The clause might with advantage 
be abolished. After the requirement as to specific gravity, 
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a paragraph dealing with the amount of naphthalene and 
anthracene in the creosote usually occurs. Two methods 
of dealing with this point are in vogue. In the first 
it is laid down that when the creosote is cooled to a 
certain temperature—e.g., 40 deg. Fah.—the amount of 
solid matter deposited shall not exceed a given per- 
centage, such as 80 per cent. As may be readily under- 
stood, this is hopelessly inexact. The time factor is 
neglected altogether. Deposition of solid matter pre- 
viously in solution in a liquid like creosote is by no means 
instantaneous, and a momentary cooling, although comply- 
ing with the letter of the specification, will fail to afford any 
idea of the amount that would be deposited if the same 
temperature were maintained. Apart from its inaccuracy, 
considered as a prescription, the clause is faulty as attain- 
ing in a clumsy and imperfect manner what can be reached 
with ease and accuracy. The object being to prevent 
the presence of an undue amount of solid matter, such 
as naphthalene and anthracene, the same end could be 
better attained by requiring that the creosote should be 
clear at the ordinary temperature or at some specified 
temperature rather above this, e.g., 100deg. Fah., so as 
to insure its being sufficiently liquid to be injected with- 
out difficulty. This is what is actually done in specifi- 
cations adopting the alternative course referred to above. 
In addition to all this, it may be noted that the value of 
the solid constituents of creosote as preservatives is to 
some extent undecided, and there is reason to believe 
that a certain amount at least is distinctly desirable as 
being less likely to be lost by exudation than the liquid 
substances upon which reliance is generally placed. A 
specific action has also been attributed to naphthalene, 
not altogether without reason, but its volatility at 
ordinary temperatures makes its presence in considerable 
quantity of doubtful advantage. 

The third clause with which we are concerned is often 
an ingenious example of the art of ‘‘ how not to do it.” 
It is quite common to find it specified that a certain per- 
centage of the creosote shall distil below a given tempera- 
ture. Seeing that the less volatile is the preservative, 
the more reason there is to expect it to be retained by 
the timber, this clause reads very like a self-denying 
ordinance, possibly heroic, but certainly inane. Rather 
should the demand be reversed, and a maximum fixed for 
the quantity distilling below a specified temperature, 
while a minimum percentage distilling between this 
temperature and the pitching point of the creosote might 
be required, so as to prevent the admixture of tar and 
— matter not properly to be regarded as creosote 
at all. 

The crux of the whole question is, however, to come. 
Every creosote specification demands that a certain 
percentage of tar acids shall be present, and the demand 
is enforced by many engineers with a good deal of rigour. 
At the time when most of the specifications now in use 
were drawn up, it was universally believed that the 
whole preservative effect of the creosote was due to the 
tar acids it contains. Accordingly a certain minimum— 
e.g., 10 per cent.—was laid down, and is retained to this 
day. Moreover, the tar acid, known to chemists as 
phenol, being considered most efficacious, it was further 
required that one-half of the total tar acids should 
distil below a specified temperature, the intention being 
to secure in this fraction a considerable proportion of the 
most active preservative. Advancing knowledge has 
shown that the preservative action of the class of bodies 
of which phenol is the type and first member has been 
much over-rated, and it is doubtful whether the chief 
effect of creosote is not due to the neutral oil which 
constitutes its bulk, rather than to the comparatively 
small quantity of tar acids it contains. But, never- 
theless, until this has been definitely proved the clause 
under discussion may well be retained as far as it relates 
to the total quantity of tar acids; but having regard 
to the fact that any greater preservative action that may 
be possessed by phenol will be more than counterbalanced 
by its greater volatility and solubility, the sub-clause dealing 
with the fractionation of thetar acids by distillation should 
either be struck out altogether or reversed, soas to pre- 
scribe the maximum that may be allowed to distil below 
a specified temperature. The alteration of specifications 
that have proved useful in their day should not be set 
about lightly or without reasonable cause; when the 
existence of that cause has been proved, alteration cannot 
be too prompt and thorough. We believe that enough 
has been said to show that in specifications relating to 
creosote there is at least room for revision. 


PRACTICAL EXPANSION CURVES. 


A CORRESPONDENT, whose letter will be found in another 
place, raises a curious question, which has so far received 
scant attention from engineers. Of late years, no test of 
the performance of a steam engine has been considered 
complete unless it took cognisance of the weight of the 
steain condensed in the cylinder. In Rankine’s time 
nothing was said about cylinder condensation, and all his 
monumental formule are based on the assumption that 
the cylinder is a non-conductor. The labours of Clark, 
Isherwood, and many other engineers, have more recently 
changed opinions and added to our information; and it is 
now known that condensation and re-evaporation occur 
in a cylinder because of the transfer of heat which is 
continually taking place between the metal and the 
steam. The question our correspondent puts is, in brief, 
have we sufficient basis for assuming that it is possible 
to measure with accuracy the amount of condensation 
and re-evaporation which takes place? At first sight it 
appeais that there is no room for uncertainty, and that the 
answer mu:t be in the affirmative. But on consideration 
it seems to us that our correspondent has ground fox 
doubt, and that after all there is not so much certainty 
about the matter as is desirable. The usual methods of 
erciving at the percentage of condensed steam consist 
in setting out the curve of pressure which the weight of 
steam admitted to the cylinder at each stroke would 
give if no cylinder condensation took place. This 
is compared with the indicator diagram, which com- 





monly shows a lower set of pressures, and the differ- 
ence 1s attributed to liquefaction. Or the theoretical weight 
of steam needed to give the actual pressure is calcu- 
lated, and compared with the weight of steam really 
supplied, and the difference is attributed as before to the 
reduction of a percentage of the steam to water. It is 
obvious that either method would leave nothing to be 
desired if it was known with certainty what curve the 
expanding steam should give. The investigation depends 
for its success on this knowledge ; and if a mistake is made 
concerning the theoretical curve, a mistake must be made 
in the estimate of the weight of water condensed. This is 
the contention of our correspondent. So far there is 
nothing to be said to the contrary. He goes on, 
however, to throw doubt on the accuracy of com- 
monly received views on the subject. It must be under- 
stood that we do not endorse these statements. We do 
know, however, that he possesses a competent know- 
ledge of his subject, and we think that the question he 
has raised is intrinsically interesting. 

It is certainly remarkable that Rankine seems to have 
entirely overlooked cylinder condensation. He was a 
very careful and observant man. He carried out several ex- 
periments with steam engines; and he could hardly have 
failed, it would appear, to notice the discrepancy between 
the indicator curves which he obtained and the calculated 
curves. Take, for example, the investigation given on 
p- 407 of “The Steam Engine,” and we find that he first 
calculates the results that ought to be obtained from the 
data available—that is to say, the initial pressure, the 
ratio of expansion, and the temperature of the feed-water. 
From these he arrives at the conclusion that the mean 
effective pressure will be 21:15lb.; subsequently, he 
compares this with the pressure got from the indicator 
cards, and finds that this last is 21 lb. per square inch. 
We have here a surprisingly close approximation. The 
same may be said of his investigation of the performance 
of the engines of the s.s. Admiral ; yet nothing can be more 
certain than that in modern steam engines the pressures 
and the area of the indicator diagram are affected by cylin- 
der condensation in a way torenderall preconceived notions 
of what the pressures ought to be impossible, unless allow- 
ances based on experience are made for it. Rankine, 
it is well known, adopted pu’ = a constant, but this has 
not been accepted as universally applicable, and we find 
American engineers preferring putt = a constant. But 
there is nothing like harmony on this point, various indices 
being used under varying and even the same conditions by 
different experimenters. We only mention this diversity 
of practice here to show that there is in all cases an un- 
certainty about steam curves which should not be over- 
looked. It is, of course, nothing to the purpose to write 
that the differences are very small ; so long as any uncer- 
tainty whatever exists, a case may @ priori be made out 
for further investigation. 

It would not be difficult to advance arguments intended 
to prove that the volume of steam which the metal of a 
cylinder can condense has been very much overrated ; 
but it would be very difficult to refute such arguments. 
In the first place, there is all the weight of the opinion of 
such a man as Zeuner cast in favour of the theory that it is 
to water in the cylinder that condensation is mainly due. 
Then we have the remarkable observations of Willans on 
the effect of very small quantities of water in a cylinder. 
But this uncertainty may be pushed still further, as 
we have said, and extended to the consideration of how 
much steam is condensed, or even if any, either by the 
metal or by water. Very curious facts crop up as soon 
as we begin to make inquiry in this direction. In the 
first place, we find that, as our correspondent has 
pointed out, we do not really know by direct measure- 
ment how much steam has been condensed in any 
cylinder. We only get at it by calculation, and the 
calculation depends for its accuracy on the assumption 
that we know what the curve of steam expanding in 
a cylinder in the presence of water ought to be, 
but we do not know certainly how much steam 
and how much water are in the cylinder at any 
one time. Again, there is no approach to harmony 
among indicator curves. They are modified, we are 
told, by condensation and re-evaporation going on within 
the cylinder. They ought to be one thing — they 
are another; and it is absolutely impossible to 
establish any certain connection between them and 
the theoretical curve. If it could be shown that 
the theoretical curve of steam pressures only applies 
to dry saturated steam expanding out of contact 
with water, and does not apply at all to a steam 
engine, then we should at once have doubt thrown on 
the accuracy of all the estimates made concerning the 
amount of steam condensed in a cylinder. We might 
then have such a result for example, as this :—A certain 
amount of steam is condensed at the first moment when 
the steam rushes into the thin disc-like clearance space, 
and is caught between the piston and the cylinder 
cover. Subsequently no condensation whatever may 
take place, and the fact that the curve of expan- 
sion is such that the area of the diagram is 
smaller than it ought to be is due not to condensation. 
brought about by the metal of the cylinder, but to (1) 
liquefaction as distinct from condensation, or (2) to the 
fact that steam expanding under the conditions of 
practical use in a steam engine gives curves in which the 
pressures are not nearly in the inverse ratios of the 
volumes. In favour of this view it might be advanced 
that the curve of steam expanding or undergoing com- 
pression in contact with water is very different from the 
curve of expansion of dry steam. It is known, for 
example, that under certain conditions, steam will con- 
tinually increase in amount as expansion goes on between 
340 deg. and 190 deg., and after that it will condense as 
the temperature falls further. It may be condensed by 
compression, if only there is enough water present. 

It must be understood, of course, that we are not 
putting forward this line of argument as one that we 
accept as sound. Our responsibility begins and ends 





with the statement that there is some reason to doubt 
that the present method of arriving at the weight of 
water in a cylinder at any given position of the stroke 
is trustworthy, and we agree so far and no further at 
present with “Zero.” We hold also that the best 
way to settle the whole matter would be to obtain, 
if practicable, some direct measurements of the weight 
of water in a cylinder. It seems to be possible that 
Mr. Longridge, for example, or any other engineer 
with opportunities, might manage to have the water 
actually drained from a cylinder collected and mea- 
sured, while indicator diagrams would give the horse- 
power. ‘The weight condensed would no doubt be 
greater by the amount carried into the condenser, but it 
would certainly not be less; and although the information 
thus obtained would be incomplete, it would be of value. 
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GAS PRODUCER PATENTS. 


THosE who have occasion to examine the Patent-office 
Journal can hardly fail to notice the large number of gas 
generators which are constantly being patented. It is safe 
to say that the great majority of these inventions never 
reach the stage of practical test, and for reasons which can 
be easily stated. In the first place, those conversant with 
the gasification of fuel are well aware that, keeping the 
inevitable practical considerations in view, all that can be 
possibly be effected is already accomplished by several 
well-known appliances, the patent rights of which have long 
ago expired. Secondly, many highly ingenious inventions 
aiming at a close approximation to theoretical perfection 
are of such costly and complicated construction that the 
additional expense of working and — would far out- 
weigh any possible saving of fuel. Gas firing has undoubtedly 
a powerful fascination for many engineers, but it is well to 
bear in mind that as far as economy of fuel goes, it can only 
be applied with advantage to recuperative furnaces for the 
production of very high temperatures. In non-recuperative 
furnaces the use of ordinary fuel gas, containing from 50 per 
cent. to 60 per cent. of nitrogen, is always more expensive 
than direct coal firing, the advantage of more perfect 
admixture with the atmospheric oxygen possessed by gaseous 
fuel being more than counterbalanced by the increased losses 
by radiation and conduction. These losses are in a great 
measure due to the large volume of inert nitrogen which has 
to be raised to a high temperature in the generator, and con- 
veyed with more or less loss of sensible heat to the place of 
combustion Of course, apart altogether from mere fuel 
economy, gas firing has advantages in the way of cleanliness, 
convenience, and economy of labour, which in numberless 
instances lead to its adoption. The gas producers commonly 
in use in this country are of two types, viz.:—those working 
with an induced draught, represented by the old Siemens 
producer with its extensive overhead tubes for cooling the 
gas, and those working with a blast, either of air alone, or 
more generally of air and steam, the steam being used to 
force in the air by means of some form of jet blower. This 
type is largely represented by the Wilson producer, patented 
in 1876 by Brook and Wilson, which has now many imitators 
both here and in the United States. Both descriptions of 
generators are free to all who wish to use them, and it seems 
highly improbable that any mechanical modifications can 
improve their gas-generating capabilities, though much may 
be done to increase the efficiency of automatic feeding and 
discharging apparatus. As already mentioned, the chief 
drawback to a more extended use of gaseous fuel is the 
presence of such a large proportion of useless nitrogen ; and 
the product known as water-gas is one of the results of 
endeavours to do away with this evil. But it is obvious 
that, though in special cases it may be advantageous to con- 
vert the fuel into two distinct kinds of gas, one rich and the 
other poor, no real economy can accrue from the employment 
of water-gas. A given amount of carbon burnt with a given 
amount of air will decompose the same quantity of steam or 
water, whether the operations of passing air and steam through 
the fuel be carried on alternately or simultaneously, and the 
water-gas and generator gas resulting from the alternating 
process will when mixed together have precisely the same 
volume and chemical composition as the producer gas 
obtained by passing the proper proportions of air and steam 
simultaneously through the fuel. The gradual reduction in 
the price of oxygen, however, points to the time when it may be 
used to supplant a portion at least of the nitrogen. We believe 
that the application of oxygen to the production of fuel gas 
has already been made the subject of several patents, and it 
may be safely predicted that if this gas ever becomes cheap 
enough to enable a fuel gas containing not more than 25 per 
cent. of nitrogen to be manufactured at a cost covered by its 
increased calorific value, the days of universal gas-firing will 
not be far distant. 


THE SIEMENS STEEL MANUFACTURE. 


THERE has been in the past fortnight or so an undoubted 
change of some importance to the steel manufacture. It has 
been computed that the orders which have been given out to 
the shipbuilders of Scotland in a very limited time involve 
the production of about 50,000 tons of steel. This would be, 
of course, if correct, in addition to any orders that were in 
their hands prior to the giving out of the orders. It is 
certain that, whether the amount stated be an exaggeration 
or not, there has been a number of orders placed, including 
two for vessels of the very largest size, and it is quite pos- 
sible that others have been given that have not come to the 
front. Contracts have also been entered into by English 
shipbuilders, so that the position of the steel trade is widely 
different to what it was a few weeks ago. But the facilities 
for producing steel in this country are now very great indeed. 
We have produced in a recent ged close upon 1,500,000 tons 
of open-hearth steel ingots; and since that time there have 
been large additional works erected, so that there is the need 
now for orders for ingots to the extent of 125,000 tons monthly, 
if the whole of the works are to be kept fully employed. Of 
course the demand is not only made by shipbuilders at 
home, for plates are sent abroad to foreign builders, and there 
is also a considerable use of steel by the bridge builders—a 
use that ought to be increased by the needs of the railway 
companies. A month ago, when the prospects of the steel 
plate trade seemed very gloomy, the price of steel plates was 
such as to yield comparatively little profit; but there has been 
an improvement in the sition. The price of steel plates is 
decidedly firmer than it has been; and concurrently with that, 
the tendency in the cost of production seems a little down- 
wards. Coal for manufacturing purposes is rather cheaper, 
and wages in some of the steel works have, under the sliding 
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scale, been reduced, whilst in others—which have not adopted 
that method of regulating wages—there are reductions im- 
pending which can be scarcely otherwise than in some 
measure gained under the present condition of the labour 
market. The steel manufacture wlll continue to depend 
largely on the position and prospects of shipbuilding; and in 
the present state of the freight market the prospects are not 
the most brilliant. Some of the newer type of steamers can 
continue to work and to make profits at current rates of 
freight; but many older vessels cannot so work profitably. 
It is evident that this must impose a restriction on the 
tonnage of new vessels that will be built, except for the great 
passenger trades, which are briskly employed; and thus the 
steel producers will need all the help that they can obtain 
from the cheapening of production to enable them to secure 
sufficient orders to keep all their mills fully at work for some 
time to come. E 

PRICES AND WAGES IN THE NORTH OF ENGLAND FINISHED 

IRON AND STEEL TRADES. 


THE statistics officially obtained on behalf of the North of 
England Conciliation and Arbitration Board, respecting the 
average realised prices of manufactured iron and steel, afford 
evidence that these industries have during the last two or 
three months continued on the downward course which set in 
— the spring of 1890, and has gone on almost unintey- 
ruptedly since. The deliveries of manufactured iron during 
the last two months were certainly very little below those of 
the two preceding returns, although it might have been 
expected that they would have shown a smaller production, 
seeing that during August all the Middlesbrough and Stockton 
rolling mills were entirely closed for the week in which 
Stockton races were held, and 42,159 tons altogether were 
delivered, but when we compare this with the 59,676 tons 
reported for the two months ended October, 1889—the briskest 
period of the late “‘boom’’—it will be seen how much the 
trade has gone back, and the reports of works standing idle or 
irregularly employed can well be understood. The great 
lecrease is in the production of shipbuilding iron, which in 
the last two months was only delivered to the extent of 
23,116 tons of plates, against 36,494 tons in September and 
October, 1889, while of angles only 5736 tons were delivered, 
against 7645 tons in the earlier period. That the prices 
are unsatisfactory can well be believed, the averages of each 
description being now fully down to the current market 
prices, and, as compared with the May and June returns, 
rails have declined 3d., plates 1s. 8d., bars 2s. 1d., and angles 
ls. 9d. per ton. It is true that a much lower figure than 
the £5 11s. 10°89d. has been taken by the North of 
England manufacturers, £4 11s. 2°67d. being the lowest 
average ever reported, and that was for November and 
December, 1886, but then the cost of production was con- 
siderably less, fuel for one thing being much cheaper. This 
year there has been a fall in realised prices of 7s. 10d. per ton, 
and since the best prices were reported, viz., those in March 
and April, 1890 —£6 16s. 5°73d.—the fall has been 24s. 7d. 
There was close upon 2s. decrease in the last return and 2s. 
decrease in the previous return. Wages at the mills and 
forges will now be reduced 3d. per ton in ae and 23 per 
cent. in other mill and forge wages, and this brings down the 
puddler’s rate to 7s. 6d. per ton, whereas he was getting 2s. 
more at the end of 1889, and in the middle of 1873, when the 
average price of North of England finished iron was at the 
enormous figure of £11 19s. 4d.—the highest ever known— 
the puddler’s pay was at the rate of 13s. 3d. per ton. Never- 
theless the seen at the mills and forges are better off 
than they were between 1885 and 1888, when they were onl 
paid 6s. 3d. per ton, the lowest rate ever known, and with 
that they had very irregular work, which is not the case with 
the majority ofironworkers atthe presenttime. That the steel 
trade is no better than the manufactured iron trade is apparent 
from the ascertainment of the average of the Consett Com- 

ny’s prices, which 1s such that the wages of steel millmen at 
these and other works in the North, which are regulated by 
the scale, have also to come down 24 per cent. for the next 
three months. This return only relates to plates, the Consett 
Company producing them alone; but if rails could have been 
taken into account, an even worse state of affairs would have 
been shown, for it is not to be denied that the plate and angle 
trades are much better off than the rail, and comparatively 
are securing considerably higher prices—£6 for ship-plates 
against £4 for heavy rails—and the steel plate mills are fully 
occupied, while some of the rail mills are employed very 
irregularly, and have been all the year, the low prices failing 
to tempt people to buy, as railway enterprise at home and 
abroad is at a very low ebb. 


THE PERILS OF THE PIT. 


‘Look well to the propping.”’ This is the constant injunc- 
tion of colliery managers and deputies to the miners. Its 
necessity is too frequently emphasised in the coal-fields of 
England and Scotland. Another instance occurred last week 
at the Albert Pit, Newbold, the property of the Derbyshire 
Silkstone Colliery Company. Some fifty men were on night 
duty in the different stalls. About one o’clock in the morn- 
ing the timber packing in one of the stalls began to creak 
ominously. The two men in the stall at once made off, but 
had only run a few steps when a great mass of grey rock 
burst through the timbers and choked up the stall. Both 
men were buried. One was penned in a hole, where all he 
could do was to call out for help. His cries were heard by a 
fellow workman, and in three hours he was rescued. His 
comrade was not so fortunate. He was heard to call out 
when the rock fell, and nothing more was known of him. A 
rescue party, headed by the company’s manager, energetically 
set about removing the fallen rock and boring the coal in 
search of the missing man, whose body was not found for 
several days. More deaths occur from falls of roof than from 
any other cause, and the Albert Pit accident recalls the 
change which has come over coal-getting of late years. 
The writer was recently staying with one of the most 
successful steel works’ managers in England. In his 
early youth he wasa miner. A vivid account of his career 
brought out in acute contrast the conditions of the great 
industry now as compared with those of forty years ago. 
“When we got on to the skip,” he said, ‘each man took 
hold of the rope in the centre, all keeping as close as we 
could to clear the sides. Not a word was spoken in the 
descent. The moment we reached the bottom, the whole of 
us disappeared as if by magic. We were rushing for the 
wood. All the way down we were silent because we were 
thinking where the wood might have been left the night 
before. It was a scamper hither and thither to get the 
timber on which our lives depended. Sometimes two men 
would get hold of one piece and fight for it like beasts tugging 
at it until the weakest gave way.” To-day, all these con- 


ditions are reversed. The State has wisely compelled the 
owners to provide abundant wood ; indeed, the difficulty now 
in some pits is to induce the men to be careful in using 
enough of it. In the case of the Albert Colliery, it is satis- 
factory to note that the accident was due to no carelessness 
on the part either of the men or the master. Owing to 
the “bind” being in such a large quantity, it would, when 
“sounded” by the men—both of whom are practical colliers 
—give the usual evidence of being perfectly safe. 
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The Colliery Managers’ Handbook. By Cates PAMELyY. 
8vo., pp. 578. London: Crosby Lockwood and Son. 1891. 
Tue author, a colliery engineer of long professional 
experience, gives usin this volume the outcome of several 
years’ work in the collection of information concerning 
the winning and working of coal mines and operations 
accessory thereto. The matter, which is arranged by 
chapters in the order usually followed in systematic 
treatises on mining, beginning with geology and going 
on to boring, sinking, opening out, working, pumping, 
winding, &c., seems to be mainly reproduced from 
previous publications, including the treatises of Green- 
well and André, and to a large extent from the trans- 
actions of the North of England, South Wales, and other 
engineering societies connected with mining, as well as 
from periodical publications of a more fugitive character 
not likely to be readily available forreference. The result, as 
might be expected when so many sources of supply, good, 
bad, and indifferent, have been utilised, is not entirely 
satisfactory. The chapter on methods of working, cover- 
ing eighty pages, is by far the best. It is very full of in- 
formation containing examples of modern systems, both 
of pillar and long-wall working, from most of the British 
coalfields ; and if supplemented by some notice of the con- 
tinental methods of working large inclined seams by 
horizontal slices and packing with stone, would give a fairly 
complete view of this branch of the subject; but that on 
shaft and surface fittings is very poor and bare. 
The winding engine is considered in about two 
and a-half pages, while screens and picking belts 
are not noticed. Five pages are given to steam 
traps and separators, and the Guibal fan receives 
fourteen lines, with two figures 1jin. square, which cer- 
tainly seems rather scant measure. The illustrations, 
which are largely derived from manufacturers’ catalogues 
and the older foreign text books, are of the same miscel- 
laneous quality as the text. Much of the matter is 
arranged in the form of questions and answers “ for the 
use of students preparing for first-class certificates; ” 
and, judging from the very great detail in which some 
simple numerical problems are treated, a working know- 
ledge of elementary arithmetic and geometry is not as 
widely diffused as might be expected in these days of 
universal education, technical and otherwise. 
Economics of Iron and Steel. By H. J. SkEuron. 8vo. 
pp. 334. London: Biggs and Co. 1891. 
Tuis book deals with a group of subjects which have 
not as yet been systematically treated by the writers of 
either metallurgical or engineering treatises, namely, the 
technicalities of the purchase and sale of iron and steel, and 
how far the requirements of engineers’ specifications are in 
accordance with the current conditions of manufacture in 
this country. The methods of manufacture of cast iron, 
wrought iron, and steel are first briefly noticed, and then 
the qualities and properties of different brands, with the 
tests that may be properly asked for in each class. The 
subject of pig iron warrants and their relation to the 
general trade in that article is very well discussed, and 
the explanation of the conditions governing quotations 
for bar iron, and of the extras to be paid beyond the basis 
price for special lengths and other requirements, is much 
clearer and fuller than any that we remember to have 
seen previously. The various tests specified for steel and 
iron by Lloyd’s, the Admiralty, and the Board of Trade, 
as well as those suitable for rails and other railway 
materials, are given at length; and in the last chapter 
a complete series of lists of sections of rolled iron and 
steel with indications of the ease or difficulty with which 
any particular size may be obtained in the ordinary 
course of business. This part of the book will of 
itself be of great value to the users of rolled iron 
and steel, and will afford useful information that 
will save time in the preparation of designs and 
specifications. The descriptions of the processes are 
given in a popular and fairly accurate manner, 
although not without certain excentricities of language, 
which, however, rather add to the pleasure of reading. 
We are not, however, disposed to agree with the author’s 
proposition that ‘it is undesirable and anti-scientific to 
restrict the steel maker to certain given proportions of 
carbon and manganese,” or that specifying for steel made 
by a particular process “ suggests that interest rather 
than science is at work.” It seems rather hard upon the 
unfortunate consumer to be denounced as anti-scientific, 
whatever that terrible adjective may mean, because he 
asks for something which experience shows him to be 
suited to his requirements. 








JOHN McMILLAN. 


Mr. JoHn McMttxian, of Dumbarton, the oldest ship- 
builder on the Clyde, and one of the few remaining links 
connecting the periods of wood, iron, and steel, died, we 
regret to say, on the 21st inst., at the age of seventy-six. 
The well-known firm of Archibald McMillan and Son was 
founded in 1834 by the deceased and his father, their first 
yard being situated on the south side of the river Leven. In 
1838 they removed to a larger piece of ground on the north 
bank ; and in 1846 they acquired the premises known as the 
Dockyard, containing one of the oldest dry-docks on the 
Clyde, which the firm enlarged to its present dimensions. 
After the death of his father, which occurred in 1854, Mr. 
MeMillan took his sons, Robert and John, into partnership. 





The latter died some years ago, his place in the firm being 





taken by his brother James. A year ago the business 
was converted into a private limited liability company, in 
which the surviving sons are directors. Under the deceased 
gentleman’s direction the firm produced some notable vessels ; 
and on three occasions they built the largest sailing ships of 
their day, viz., the Peter Stuart in 1868, the Thomasina 
MacLellan in 1873, and the Stuart Hahneman in 1874. In 
1877 they launched the clipper ship Coriolanus, which made 
a number of record passages; and for the model of which 
they gained the first prize at an exhibition promoted by the 
Worshipful Company of Shipwrights. In private life Mr. 
McMillan was greatly respected. He gave liberally towards 
all public objects; his chief act of munificence being the 
gift, in conjunction with Mr. Peter Denny, of Levengrove 
Park to the townspeople of Dumbarton. 








PRIZE COMPETITION FOR DESIGN FOR 
HARBOUR AT MALMO, SWEDEN. 
THREE prizes in money, as will have been seen from our 
advertisement columns, amounting in the aggregate to nearly 
£900, have been offered by the Harbour Board at Malmé for 
the three designs for a new harbour at that port which shall 
be “ found by the jury to be the most deserving from both a 
technical and a practical point of view.” The value of the 
prizes, pest: te separately or collectively, will bear favour- 
able comparison with that of most premiums of a somewhat 
similar character, and the first prize of £444 might be 
regarded as rather high by those who are not aware of the 
amount of professional labour the competition will entail. 
A perusal of the prospectus issued by the Harbour Board, 
which has been drawn up with great care, completeness, and 
close attention to details, will at once place the intending 
competitor in possession of all the information he may 
require, and he will find the “all” exceedingly inclusive. 
Viewed as a whole, the scheme and the “ conditions which 
the new harbour must fulfil” are of a very comprehensive 
nature, as may be gathered from the authorised statement 
that ‘the design to be made under the assumption that the 
work of constructing the harbour will be spread over a period 
of fifteen years.” This stipulation would of itself be suffi- 
cient to warrant the conclusion that the successful competitor 
would not be employed to carry out or supervise the execution 
of his own design. No allusion is made in the prospectus to 
any subsequent arrangement of this kind, beyond that “ the 
successful designs become the property of the Harbour Board.”’ 
In the “conditions” nearly every possible contingency is 
provided for, and the “‘ designs ’’ must include all necessary 
plans, “‘ accompanied by the requisite sectional drawings ”’ of 
a very large amount of work, which might appear to come 
more strictly within the province of the local authorities, and 
pertain more to functions of a municipal than to those of a 
harbour engineer. Under this category we class such items 
as the laying out of parts of the ground in “building plots 
and streets,” ‘offices, buildings, and warehouses,” the supply 
of gas, water, and electricity, “‘ paving of the streets,” and 
“the necessary drainage.” A report or general ‘‘description,” 
explanatory ‘“‘of the grounds and assumptions which, in 
addition to those now given, may have had influence on the 
construction of the design,” together with “the estimate of 
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expenses” in full, must accompany the competitive 
plans. It is not exactly clear what amount of re- 
liance is to be placed upon estimates made fifteen 


years in advance, but this is of little matter, since all the 
competitors, as well as the jury who will adjudicate upon the 
designs, will be all in the same box in that respect. To 
facilitate the framing of the estimate, and at the same time 
to afford to one candidate no advantage over another, a 
list of the prices of the most important materials entering 
into the construction of the harbour, and also of the rates 
of wages which should form the basis of the estimate of 
the expenses, has been added in the shape of an appendix 
to the prospectus, while each competitor will best form his 
own judgment of the particular circumstances of the case. 
The prospectus has been so carefully and explicitly prepared 
that none can plead ignorance of the full nature and extent 
of the work he is about to engage in. 








MARINE ENGINES IN 


AmonG the various additions to be made to the United 
States Navy are certain protected cruisers. One of these is 
known for the present as “‘ No. 6," and we commence this 
week the illustrations of her machinery. All the cruisers 
will be fitted with engines and boilers of much the same type, 
namely, vertical triple-expansion engines driving twin-screws. 
No. 6 will have 5500 tons displacement, and indicate 13,500- 
horse power. 

We select for illustration this week one of the condensers 
for cruiser No. 6. The engravings are sufficiently dimen- 
sioned to render a scale unnecessary. 

The condenser shells are rolled brass fin. in thickness with 
cast brass heads, containing the various nozzles and openings. 
The sheets are rivetted together and to the heads and the 
joints then soldered. They are also fitted with manholes 
aud plates, and facilities for boiling out and cleaning. Each 
condenser contains 4904 seamless drawn brass tubes, tinned 
on both sides, 11ft. 10in. long, No. 20 B.W.G., thick, in. 
outside diameter. The tubes are so packed that each may 
expand freely, but are prevented from crawling. Each con- 
denser has 9495 square feet of cooling surface and the interior 
is so divided by diaphragm plates that the steam will be 
brought into contact with all parts of it, thus rendering the 
whole of it efficient. Condensing water is supplied to each 
condenser by two circulating pumps, each capable of discharg- 
ing 6750 gallons per minute. These pumps are to be made of 
composition, with phosphor bronze runner shafts running on 
lignum-vite bearings in the water space. They can also be 
used as bilge pumps in case of a leak, and are so fitted with 
valves that communication with the sea and with the bilge 
cannot be open at the same time, thus preventing flooding 
the ship by accident. 
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NEW HYDRAULIC PACKING PRESSES. 


In our issue of September 4th, page 191, we gave a descrip- 
tion of an improved system of packing cotton and other 
fibrous material by means of the Cyclone presses intro- 
duced by Messrs. Fawcett, Preston, and Co., of Liverpool. 
Our article was illustrated by several sectional drawings of 
the presses; this week we give two full-page illustrations, 
taken from photographs, one showing a complete Cyclone 
press recently sent out to India, and the other the engines 
and pumps which have been put down for working the 








presses, 
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PRIESTMAN’S PETROLEUM ENGINE. 
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PETROLEUM OIL ENGINES. 
(Concluded from page 240.) 


ANOTHER, and by far the simplest type of oil engine is that in 
which the oil is injected directly as oil into compressed and heated 
air in a cartridge which at once acts as a vaporiser and combustion 
chamber. In this way heavy intermediate oils of specific gravity 
*850 can be dealt with equally as well as the ordinary burning lamp 
cis. This type has not yet got completely beyond the transition 
stige, s.nce it has been only about a year in a workable and useful 
shape. Such an oil engine is the invention! of Mr, H. Akroyd 
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PRIESTMAN’S PETFOLEUM ENGINE 


Stuart, of Bletchley, and is now being made by Messrs. Hort by 
and Sons, Grantham. A novel feature of the Hornsby-Akroyd wil 
engine is that the ordinary gear for firing the charge by heated 
tube, flame, or electric spark are dispensed with altogether, and 
heavy oil is ignited and completely burned when injected into the 
compressed and heated air in the red-hot vaporiser or cartridge. 
The cartridge is heated up quickly at start by the fierce flame of a 
special oil lamp urged by air blast from a small fan driven by hand. 


Fig. 12 


Hornsby Akroyd Oil Engine $tP 
Cylinder 9° 12" Stroke 
Speed /80 revs per min 
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As seen by the drawings—Fig. 14—this starting-lamp B is merely 
a small cast iron pot with contracted nozzle. The lamp is filled 
with oil up to the level of the fan pipe inlet. A small piece of 
asbestos or other 
in the oil, lit an 
into the oil. Air from the fan A is blown on the top of the oil, 

giving a powerful clear flame, and in from three to five minutes 

the vaporiser is sufficiently heated, so that a few turns of the | 


+ Something similar to this was patented by W. Foulis in 1879, 





fily-wheel starts the engine and then the lamp is extinguished. 
The cartridge is kept red-hot inside by the combustion, and the 
oil injected into compressed and heated air containing ample 
supply of oxygen burns readily and completely, the exhaust being 
perfectly clean. There are ribs inside the vaporiser to offer a 
large heating surface to the oil. A comparatively small opening 
leads from the vaporiser to the compression chamber at the back 
of the cylinder, so that there is very little conduction of heat from the 
vaporiser to the cylinder walls, which are kept cool by water-jackets 
in the usual way, the cold water entering at the bottom and leaving 
the jacket at the top. The arrangement of the parts of the Priest- 
man horizontal engineisshown by the engravings, Figs. 12,13, and 14. 

The wall diagrams and drawings—Figs. 12 to 16—show that 
this engine is of the simplest design. The working parts are few, and 
the details are being improved by Messrs. Hornsby, as experience 
indicates or dictates. The oil is contained ina cistern in the base of 
the casting, and the supply can easily be replenished at any time 
during a run by sliding open the top cover and pouring in the oil. 
Every charge of oil is forced by 
means of a positive action oil 
pump E, through a thin copper 
tube and simple nozzle into the 
red-hot vaporiser at the proper 
moment for ignition—just after 
the air has been compressed into 


at the ordinary temperature renders the safe storage of 
imperative. 


The terribly explosive character of the hydro-carbons driven off 
troleum 
Instead of the present tank system Mr. B, H, 
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Fig. 13—THE HORNSBY-AKROYD PETROLEUM ENGINE 


Thwaite has devised a safety oil tank. This is shown in 
section by the engraving, Fig. 17. It is very much like a gas- 
holder, the cover-plate being kept in contact with the oil, and 
counterbalanced by weights to give only a slight pressure of lin. 
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Fig. 44—HORNSBY-AKROYD ENGINE SECTION 





or 2in, of water on the surface of the oil. The frame, made of 
iron or steel plates, moves into an annular water-seal stand-pipe to 
draw off any gas that collects. Manholes are not wanted, and 











the red-hot cartridge and the 
piston is on the returnstroke. A 
screw stop adjusts the stroke of 
the pump to give the right quan- 
tity of oil, When the load is 
thrown off and the speed gets 
too high the governor lifts a 
valve and stops the oil supply until 
the speed is reduced to the 
With a large fiy-wheel 
and at high speed—about 210 
revolutions per minute—the regu- 
larity of running of this engine 
having the ‘‘ Otto” cycle, under 
full load and then light—was 
much better than I had expected. 
In order to secure uniform speed 
for electric lighting, the tendency 
is in this direction, and as I take 
it rightly too, to use larger fly- 
wheels on the internal combus- 
tion engines and run at much 
higher speeds than heretofore. 
Several of the Hornsby-Akroyd 
engines may be seen running in 
London, at _ Bletchley, and 























Grantham. I tried a 6-horse 





power engine during a run of 





about three hours, using oil of 
specific gravity °854 and flashing 
point 220 deg. F., and the rate 


















































of consumption was less than a 
pint per brake H.P. per hour— 
sets of indicator cards taken. 
Even heavier oiis might be tried, 
the hot water from the water 
jacket going to heat up the 
heavy oil and keep it in a suffi- 
ciently fluid state fit for use in winter. The action in the engine 
cylinder, although the same cycle, is here very different from 





that in the Priestman oil engine, inasmuch as there is an excess of | 
air in the cylinder, and this is compressed before the oil is in- | 


jected. Consequently the combustion is rapid and will be complete | 


even when heavy oils of great heating power are used. Since the 


| air is dry, and there is no condensation of oil, the cylinder requires 


independent lubrication, as in the case of the gas engines, 
Safe storage of oil for oil engines.—A feeling of safety to the 
ublic naturally tends to the use of heavy oil, from which the 
ighter constituents have been driven off or distilled. I have found 


| the loss in weight for some heavy oils by prolonged heating at low 


acking, about gin. thick by 2in. long, is dipped | 
bt pushed through the hole with e-diake | 


temperatures, keeping the oils exposed to the air and allowing free 
evaporation. Known weights of oil were taken in shallow dishes, 
about 3in. across the top, and gently heated in a sand bath by a 


| very small steady flame for three hours, the temperature of the oil 


being kept constant. The proportion of volatile constituents 
present in three samples are indicated in the table on evaporations 
in the next column, 


} 
| 














Fig. 17—THWAITES PETROLEUM STORAGE TANK 


Evaporation. 



































| Specific Constant | Time of | [Total jer 
gravity tempera-| evapora-| Percen-| centage 
Name of sample. | 69 deg. F. ture (cen-| tion [tage loss.| loss in 8 
\(15 SdegC.) tigrade). | (hours). | hours. 
Broxt Ligt fg 
roxburn ‘ at 4 ° 
house” oil used in “S11 e of -4 : 5 1°68 } 660 
Priestman engine “f of _— 
Intermediate shale “846 40 to 45 15 1°12 \ 8:57 
oil. 65 to 75 1°5 2°45 ‘is 
Lubricating oil 40 to 45 15 =| 1°00 
used in Hornsby- | -854  %t005 | 15 | 106 t| 29 
Akroyd engine. bath (95) 8 | 12°42 12°42 
dangerous leakage of oi] through joints and plates is greatly 


reduced, There is no necessity for the introduction of air to allow 
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THE HORNSBY-AKROYD PETROLEUM ENGINE 


Fig. 15 
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the tank or holder to be emptied, and as the oil is kept cool and 
always under slight pressure it is impossible for a dangerous explo- 
sive mixture to accumulate inside the tank. Any gas given off 
during the heat of the day is not lost, but may be collected, or partly 








itpractically no danger in the use of this heavy oil for motive- 
power in engines,” 

Professor Robinson’s paper does not contain a practical detail 
description of the parts of Messrs, Priestman’s engine. To this 
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Fig. 1G—HORNSBY-AKROYD PETROLEUM ENGINE 


recondensed at the lower night temperature. One realises the 
danger of crude oil having light volatile constituents on a hot 
summer’s day, with sparks or lightning flashes about. In the case 
of heavy distilled oil the danger is very greatly reduced, and there 


we must return on a future occasion. In Fig. 16 the separate 
detail engraving A shows more clearly the arrangement of the 
valves in the part marked A in the main engraving. These valves 
are fully shown in Fig. 14. 





THE GENESIS OF ORE DEPOSITS.? 





THE author reasons as to the cause of the existence of metals | 


other than iron in a ferruginous siliceous deposit at great depths, 
and the absence of those metals in the same ore bed at the outcrop. 
The hypothesis of heat and the separation by the degree of volatil- 
isation is not applicable, as the result is sometimes the reverse of 
what it should The same might be said of the precipitate and 
circulating current theories which have been in vogue for so long. 
The author’s own experiments are then mentioned. When a 
pear of ferrous sulphate was placed in a cold solution of an 
alkaline silicate, thin nearly colourless threads began to grow and 
to rise to the surface where they became oxidised, spread about 
and deposited a brown ferruginous silicate resembling that of the 
iron outcrops which indicate ore vein, Salts of other metals do 
not act in this manner unless perhaps with extreme slowness, a 
year’s growth being barely perceptible. When, however, these 
salts were used together with the iron salt, the threads of iron 
silicate commenced to grow at once, and to carry with them the 
other metals, which were sometimes discovered to be in the 
metallic state, especially the gold and platinum, and occasionally 
the silver and bees ey Somewhat similar results were obtained 
when heat was applied or galvanic currents used. 

The formation of agates is next considered. The experimental 
development of silicious layers, instead of ing with an 








| outer zone and progressing towards the centre, invariably started 


with an acicular crystalline nucleus of silica, which thickened slowly 
into regular agate bands of various tints by deposits on the surface. 
From these few experiments, which are considered as incomplete, 
the following points appear to be established :—(1) It is principally 
the iron which, in silico ferruginous fissure veins, brought the 
ether metals from greater to—by mining—accessible depths. (2) 
Most silicious ore-beds, carrying also large quantities of iron and 
having silico-ferruginous outcrops, seem to be deposited from hot 
aqueous solutions of the metals and silicates. (3) Metals and 
metal combinations contained in the rock surrounding the fissures 
and crevices were probably leached out by the hot liquids contained 
in the fissures and precipitated on and combined with the silicious 
iron growing up in the fissures. (4) The fissures could be charged 
with ore veins in a comparatively short time, since, no doubt, high 
temperature and galvanic currents existed in the fissures at the 
time of the formation of the ore-gangues. (5) In contact-gangues 
the precipitation and deposition of ores was materially facilitated 
by galvanic currents, caused by the contact of different rocks, and 
it is owing to the prevalence of galvanic currents that in most 
cases richer deposits at the intersection of two or more leads were 
formed. (6) The so-called ‘‘iron outblows” are frequently not the 
products of igneous eruption, but a deposition product from 
aqueous solutions, and alteration in the rocks contiguous to such 
outblows are not er the result of eruptive agencies, but of 





’ Paper by W. H. von Steeruwitz, School of Mines Quarterly, U.S.A. 
12, 181—186, given in the Journal of the Society of Chemical Industry. 





a hing process. (7) The formation of banded agates does not 





bands progresses from the centre outwards, although a reverse 
process by osmusis may be possible under certain conditions, 








IRON AND STEEL INSTITUTE. 


THE following programme of the autumn meeting, October 6th 
and 7th, has just been issued :— 

Tuesday, October 6th.—9.10 a.m., a special train will leave Charing 
Cross station to convey members to Woolwich, and will call at 
Cannon-street at 9.15a.m. 10 a.m., meeting at the Literary Insti- 
tute, the Royal Arsenal, Woolwich. 11 a.m., the members will be 
conducted over the manufacturing departments; programmes 
stating in detail the various departments to be visited, and the 
time proposed to be devoted to each, will be circulated at the 





meeting. 1 p.m., adjournment for luncheon ; the president has 
kindly undertaken to provide luncheon at the Arsenal. 2 p.m., 
i tion of the facturing departments continued. 4 p.m., 





th3 members will assemble at the Proof Butts to witness the firing 
of quick-firing and machine guns, smokeless powder, &c. 5.5 p.m., 
the special train will return to London, starting from near the 
Proof Butts; the train will stop at Plumstead station at 5.10. 
7.30 p.m., annual dinner of the Institute at the Hotel Metropole, 
Charing Cross ; tickets, 21s. each, including wine. 
Members who intend to be present are requested to notify the 
secretary at their earliest convenience. 
Wednesday, October 7th.—10 a.m., meeting of the Institute at the 
Institution of Civil Engineers, 25, Great George-street, London. 
1.30 p.m., adjournment for luncheon, 2.15 p.m., continuation of 
meeting. 

LisT OF PAPERS, 
1. ‘On the Constitution of the Royal Ordnance Factories,”* by 
W. Anderson, D.C.L., F.R.S., Director-General of Ordnance 
Factories, 

2. ‘On the Measuring Instruments used in the Proof of Guns 
and Ammunition at the Royal Arsenal, Woolwich,”* by Captain 
Holden, R.A., Proof Officer, Woolwich. 

3. ‘*On the Manufacture of Continuous Sheets of Malleable Iron 
= a direct from Fluid Metal,” by Sir Henry Bessemer, 


4. ‘*On Illustrations of Progress in Material for Shipbuilding and 
E agineering in the Royal Naval Exhibition,” by W. H. White, C.B., 
Chief Constructor. 

5. ‘On the Forging Press,” by W. D. Allen, Sheffield. 

6. ‘On the Elimination of Sulphur from Pig Iron,” by J. 
Missenez, Hoerde, Germany. 

7. ‘On an Undescribed Phenomenon im the Fusion of Mild 
S:eel,” by F. J. R. Carulla, Derby. 

8. ‘*On the Siemens-Martin Process in Austria,” by Paul Kupel- 
weiser, Witkowitz, Austria. 

9. ‘On the Adams Direct Process in the United States,” by 
J. D. Weeks, Pittsburgh. 

10. “‘On the Calorific Efficiency of the Puddling Furnace,” by 
Mijor Cubillo, Trubia, Spain. 

With a view to enabling members to prepare for discussion, sets 
of the papers to be read will be posted some days in advance, so 
far as that may be possible, to members who intimate their inten- 
tion of being present at the meetings. Those papers marked (*) 
will be read at the Royal Arsenal on the 6th of October. The 
others are likely to be read, as nearly as possible in the order in 
the above list, on the following day. 

Works, &c., OPEN FOR INSPECTION. 

The following works, &c., will be open for the inspection of 
members on the production of their cards of membership :—(1) The 
Royal Mint, Tower Hill. (2) The Royal Small Arms Factory, 
Enfield Lock. (3) The Thames Ironworks, Blackwall. (4) The 
Royal Dockyards at Chatham and Portsmouth. Members who 
propose to visit any of these establishments are requested to 
notify the secretary, so that arrangements may be made for their 
reception. 








University CoLLece, Lonpon: Eventnc C.LassEs.—Three 
courses of lectures and demonstrations are to be given in the engi- 
neering department in the coming session. (A) A course of ten 
demonstrations on the strength of materials and allied subjects will 
be given on Friday evenings, from 8 to 9.30 p.m., under the super- 
vision of Professor Beare, Assoc. M. Inst. C.E. Course begins on 
Friday, October 16th, 1891. Fee for the course—including use of 
apparatus, cost of materials, &c.—10s. (B) A course of ten demon- 
strations on the testing of steam and gas engines, boilers, &c., will 
be given on Friday evenings, from 8 to 9.30 we under the super- 
vision of Professor Beare, Assoc. M. Inst. C.E. Course begins on 
Friday, January 15th, 1892. Fee for the course—including use of 
apparatus, cost of materials, &c.—10s. The number of students 
for each course is limited to twenty. (C) A course of eight popular 
lectures on the strength of materials will be given by Professor 
Beare, Assoc. M. Inst. C.E., on Friday evenings from 8 to 9 p.m. 
Course to begin on Friday, May 6th, 1892. Fee for the course, 5s. 

A Deep HOLE IN THE GROUND—WILL BE THE DEEPEST YET.— 
One of the most important scientific explorations into the depths of 
the earth ever undertaken will be carried out near Wheeling, under 
the joint auspices of the United States Government and the city of 
Wheeling. Some months ago, says an exchange, the Wheeling 
Development Co. began drilling a well near the city in search of 
oil or gas. It was determined to bore as far as possible. The hole 
has already reached the depth of 5100ft., within 500ft. of the 
deepest well in the world. In this distance a dozen thick veins of 
coal have been passed, oil and gas both struck, but not in paying 
= and gold quartz, iron, and many other minerals found. 

he hole is 8in. in diameter, and the largest in diameter of any 
deep well in the world. Professor White, State Geologist, has 
succeeded in getting the Government geological survey officers 
interested in the exploration, and the result is that the hole will be 
drilled to the depth of one mile. Then the Government will take 
up the work under the direction of two expert officers of the 
geological survey, and drill into the earth as far as human skill 
can penetrate. The idea is to take the temperature and magnetic 
conditions as far as possible, and by means of an instrument con- 
structed for the purpose a complete record of the progress and all 
discoveries made will be kept, and will be placed in the geological 
survey exhibit at the World’s Fair.—T7he Mechanical News. 

SEWAGE PURIFICATION IN LANCASHIRE.— The Preston Herald 
of the 9th inst. contains a report of the sub-committee of the 
Walton-le-Dale Local Board appointed to attend the seventh Inter- 
national Congress of Hygiene and Demography, and te inquire into 
the systems of purification carried out at certain sewage works. 
The system of sewage disposal recommended by Mr. John Newton, 
C.E., the Board’s consulting engineer, being that of the International 
Water and Sewage Purification Company, of Victoria-street, West- 
minster, and known as the Ferozone and Polarite process. The 
committee devoted particular attention to this process, which they 
saw in operation at Acton and Hendon. The committee in their 
report fully described this process, and say that the sewage of 
Walton-le-Dale can be treated efficiently by it without causing any 
| nuisance, and ‘‘ that in the existing state of sanitary knowledge, 
the process patented by the International Water and Sewage 
Purification Company is the best.” That after weighing all the 
circumstances of the case, it appears that the site already selected 
at Carr Wood is most suitable for dealing with the sewage of this 
district by precipitation and filtration, without causing a nuisance 
or inconvenience to the district, or to the Borough of Preston, or to 
any adjoining sanitary authority, or to any person whatsoever. 
That there is no reason to doubt that the effluent water to be dis- 
charged into the river Ribble will be in a state of purity greatly 
above that prescribed by the Rivers Pollution Commissioners, and 
that experiments have shown that no secondary decomposition 





always take place—as generally believed—in the cavities of a rock, 
but can also occur free in solutions, and the thickness of the 


takes place in such effluent. The report, signed by the chairman 
| and Dr, Sharples, was adopted, 
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ON A METHOD OF CALCULATING THE MEAN 
TEMPERATURE OF DIFFERENT PARTS OF 
STEAM CYLINDER WALLS. 


Tue following is a summarised translation from the 
Société d’Encouragement on the subject of this method, 
devised by Mr. Bryan Donkin, jun., and described by 
Professor V. Dwelshauvers-Dery of Liége. 


One of the most difficult questions in constructing a theory 
of the steam engine is the exchange of heat between the 
steam and the metal walls of the cylinder. To analyse the 
thermal operations taking place in the interior of the walls is 
a critical but necessary task. In order to study these and 
kindred effects, and to check the experimental results, the 
following method has been propo and worked out by 
Mr. Donkin. 

Fig. 5 gives the indicator diagrams upon which the process 
of calculating the mean temperature of the different vertical 
zones of the cylinder, into which the metal wall is divided in 
this paper, is based, As the steam in the cylinder is always 
accompanied by dew upon the metal, the superficial metal 
layer is assumed to be at the same temperature as the water 
covering it, and the steam in the cylinder, The latter may 
be taken as corresponding to the indicated pressure, and 
calculated from the tables of steam. While the engine is 
running, the piston as it moves uncovers fresh metal surfaces, 
which, as they come successively in contact with the fluid, 
are supposed instantaneously to take its continually changing 
temperature. Doubtless this assertion cannot be absolutely 
verified, but experience renders it very probable, and no one 
can say what actually happens. At the instant when the 
piston uncovers a zone of metal surface, in what direction 
does the exchange of heat take place between it and the wall, 
and the consequent variation in the temperature of the wall? 
Perhaps the best way of answering the question is to suppose 
that a zone while covered by the piston retains the tempera- 
ture it had at the instant when the piston passed before it. 
Considering the brief space of time—a very small portion of a 
second—during which the metal surfaces are in contact, 
compared with the resistance of these surfaces to the trans- 
mission of heat, the above suggestion seems to afford a fairly 
approximate solution of the difficulty. 

To mark the time during which a zone of the cylinder wall 
is raised by the steam to a given tempsrature, the stroke has 
been divided—see Fig. 1—into ten parts of unequal length, 
through which, supposing the rotary movement to be regular, 
the piston travels in equal periods of time. In other words, 
twenty positions of the piston are given for equal times 
of one revolution, showing the different zones into which 
the cylinder is divided for equal periods of down and up 
stroke. Thus, during one revolution, the piston will pass 
before the first, second . . . . tenth zone, and then from the 
eleventh to the twentieth successively. In this way the zone 
of the cylinder, which at each moment is in contact with 
the steam on either face of the piston, isdetermined. In the 
ten periods of down stroke, Fig. 1, the upper face s s of the 
piston will pass successively before the zonesABC.... J. 
As it rises it will pass successively before the same zones in 
the contrary direction. Only the zones A to J are therefore 
at certain moments in contact with the steam of the upper 
yore of the piston; the metal below J may either be covered 

by the piston when it has reached its lower position shown at 
s! s!, 7’ i, or if the piston is higher, be in contact with the 
steam below it. To the right of Fig 1, a second division of 
zones KLM ....ST is therefore marked. The portions 
KLMN exactly form the prolongation of divisions AB... J. 
The upper part of portion N actually touches J, but this 
circumstance, and the small error arising from it, are too 
insignificant to be taken into account in the following calcu- 
lations. At Fig. 4 the cylinder has also been divided into 
zones of equal periods of time,and marked ABC... JNMLK 
Zone N is a little too small. The surface temperature of 
zone Z, which is never reached by the piston, together with 
that of the bottom of the top cover f £ and the top of the 
piston s s, always fluctuate, corresponding to the temperature 
of the varying pressures of steam above the piston. The 
mean temperature of zone Zis the same as that of the steam. 
Zone Y, which occupies an analogous position, has been 
added below, making sixteen zones in all. 

Fig. 5—already referred to—shows the diagram working 
single acting. In the down stroke the steam acts above the 
piston, and the bottom is in communication with the con- 
denser; in the up-stroke the top communicates with the 
condenser, the bottom being cl The steam imprisoned 
during the down-stroke from the beginning of compression 
expands, and its temperature, which had risen above 100 deg. C. 
falls to 67 deg. C., anticipating the moment when the bottom 
is open to the condenser. The pressure and the temperature 
now rise, proving that steam passes from the condenser into 
the cylinder. The action of the walls explains the curious 
phenomenon that, while communication with the condenser 
is open, the pressure and the temperature are higher in the 
cylinder than in the condenser, and higher in the upper than 
in the lower division. 

The base of Fig. 3 is divided into twenty equal time periods, 
each representing the twentieth part of the duration of a 
stroke. The ordinates of the upper diagram Z Z are propor- 
tioned to the successive temperatures of the steam above the 
= calculated according to the pressures indicated in the 

a at Fig. 5. Those of the lower diagram YY refer 
to the bottom of the piston. Therefore (1) The mean tempera- 
ture of zone Z, and of the surfaces f f and ss is equal to the 
mean ordinate of the diagram Z Z; (2) the mean temperature 
of zone Y and of the surfaces { ¢, and 7! 7! is equal to the 
mean ordinate of the diagram : (3) the mean tempera- 
ture of the other zones depends upon their relative position in 
the cylinder. From positions one to ten the bottom of the 
piston, and from positions ten to twenty, the top of the 
piston, communicate with the condenser. Between ten and 
twenty the curve ZZ is everywhere above the curve Y Y 
between one and ten. 

The diagrams Z Z, Y Y, Fig. 3, have been drawn from 
Fig. 2. Here the different positions of the piston, ascending 
and descending, are shown for twenty different positions of 
one revolution. The piston is represented in the positions it 
occupies at the end of each period, with its relative tempera- 
ture above and below. This temperature represents the mean 
while the piston travels through each division, and has been 
worked out as an ordinate from the middle of each of the 
lower divisions of Fig. 3. 

To determine the mean temperature of any zone, say of 
zone E, during one revolution, the successive temperatures of 
this zone during each of the twenty periods which constitute 
the duration of a stroke must be marked as in Fig. 6. The 
arithmetical mean of the twenty numbers inscri in each 
vertical column should be taken, as shown in the subjoined 





table. The mean temperatures here given are represented at 
Fig. 4, by the ordinates in the middle of each zone ZAB... 
KY. The continuous line shows the law of variation of 
these temperatures. Certain precautions must, however, be 
taken in determining the temperature of a zone at any period. 
As long as a zone is entirely uncovered, whether it be above or 
below the piston, its temperature is supposed to be the same 
as that of the steam it touches. Thus zone E, according to 
Fig. 2, is supposed to be of the same temperature as the steam 
below the piston, 80°6 deg. C., during the first period; but as 
soon as the second period commences it begins to be covered 
by the piston. After the fifth period—that is, during the 
periods six to fifteen—it is of the same temperature as the 
steam above the piston, as seen in the diagram Fig. 3, and in 
Fig. 6. During the sixteenth period it is covered by the 
ascending piston, and not wholly uncovered till period nine- 
teen. It is then in contact with the steam underneath the 
piston, and takes the steam temperature, 70 deg. C., during the 
twentieth period. Thus, it is only the periods two, three, four, 
five in the down-stroke; and sixteen, seventeen, eighteen, 
nineteen in the up-stroke, during which the temperatures of 
the zone are doubtful. The figures denoting them in the 
table are placed between double lines, and the strokes of the 
diagram Fig. 6 are dotted. The diagram in Fig. 3 shows the 
method, but it should be explained for one of the zones as 
follows:—During period two, and part of period three, the 
piston covers this zone. Let it be assumed that during period 
two the temperature is the same as that of the steam below 








the piston, 82°2deg.C. As soon as the zone is entirely covered 
it is 83 deg., or @ little less than 83-3 deg.; during period four 
it remains stationary; during period five it passes from 83 deg. 
to 126 deg. C., i.c., the temperature of the steam above the 
piston at the end of period five. The temperature during 
period five may be taken as the mean between 83 deg. and 
126 deg. C.—say 104°5 deg. C. 

During period sixteen, zone E is covered as the piston rises, 
and its temperature may be taken as equal to the mean of 
that of the steam, say 91°6deg.C. Till the end of period 
seventeen it may be supposed to remain stationary; after 
which, in about two Bors 9 it falls to the temperature of the 
steam below the piston, say 68-6deg.C. During these, the 
eighteenth and nineteenth periods, a mean of 79-4 deg. C. is 
assumed, and this number is marked on the table and deduced 
from Fig. 3. The same process has been followed for the six- 
teen zones ZAB...ULKY. The diagram of Fig. 4 shows 
that from the hottest zone Z, to the coldest N, the difference 
is about 33 deg. C., too large a variation to be neglected. As 
the lower part of the cylinder is colder than the upper, there 
must be a flow of vertical heat from the top to the bottom, as 
well as a flow horizontally towards the exterior. Thus the 
phenomena of transmission are very complicated. With a 
double-acting engine the curve drops towards the centre and 
rises at either end, and the difference between the maximum 
and the minimum temperatures issmaller. The vertical flow 
is in two directions, from the top and bottom towards the 
centre. 


Table of Temperatures of the Internal Surfaces of the Zones, by Calculation from the Indicator Diagrams, Working Single-acting, 
Steam on Top Piston only. 
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{* These mean temperatures are all plotted in Fig. 4.] Temperatures between double lines where the different zones are covered by piston in passing. 





UNITS, NEW AND OLD. 


uestion of units and their nomenclature will, in all proba- 
bility, afforded a topic for discussion, an excuse for suggestion, and 
pape Pa of controversy for many years to come. There are a 
good many busy people who are well content with our present 
supply of units; they make daily some use of them, such as the 
amptre, volt, and ohm, and never even think about others, such as 
the dyne, the erg, and the coulomb, from one year’s end to another. 
To some of the ultra-scientific minds there is a quasi-sacred 
character about the C.-G.-S. system ; it appears to them that it 
should be accepted by that inferior animal the practical man as a 
revelation, and they rer waaay try to trip him up if they hear 
him speak of an ampére-hour. If he happen to know that by an 
ampetre-hour he means three thousand six hundred coulombs he will, 
te , ask what could have induced the apostles of the C.-G.-S. 
gospel to invent such a miserable little unit. Coulombs and dynes 
may be suitable for d elveste use in the laboratories where 
glow-worms get their tails charged ; but a Rothschild might as 
well transact his operations in cash with centime coins as an 
engineer measure his engine output in ergs. 

here will always be some one to suggest new units, to modify 
the present ones, and to coin fresh names. The amusing occupation 
of name making is not confined to the christening of brand-new 
units like barads, and boles, but may be practised with the praise- 
worthy motive of bringing unpopular units into common use. The 
professor in his lonely study may contemplate a gramme moving 
with the velocity of a kine and delivering the blow of a bole. He 
hardly dare teach these things to his class; and such matters 
remain, like the esoteric doctrines of the Egyptian hierophants, as 
a subject which they may only discuss with one another. Units 
can acquire a vital existence only by becoming used in daily work, 
and they must not merely be fit for use, but there must be a need 
for them. 

An attempt was made by Prof. Stroud at the British Association 
this year to vitalise the dyne. The idea seems to be that it must 
first be multiplied until it is big enough for the practical man to 
recognise it as being comparable to the forces with which he is 
concerned ; and, secondly, it must be given a name sufficiently free 
from pedantry. Neither dynam nor hebdomadyne have the 
smallest chance of success, and there is no precedent for torturing 
the honoured name of a distinguished man into a slang title fora 
mechanical unit. That has been left for electricians ; slang being 
defined in the dictionary before us as “the jargon of some 
particular calling or class in society, as the slang of the theatre, 
of college, of sailors, &c.” How few colleges of science are guilt- 
less of contributing to such slang as this ? 

There has been an uneasy feeling among a few of the priesthood 
who look after these mysteries, that even the volt and the ampére 
were rather hastily chosen, and that the practical man might get 
along with fewer figures if these units were multiplied by ten. 
When professors get from five to seven months’ holiday it can 
easily be understood that, as far as their mere duties go, they 
have time enough to pay attention to these matters; and such a 
change as this might even be rather pleasant, and would form an 
item to be corrected in the next edition of the text-book. But the 
unhappy practical man, whose attendance at his office from ten 
to six nearly all the year round is but a portion of his work, finds 
the erg and the dyne to be hopelessly intinitesimal, though he has 
never been heard to complain of the smallness of the unit of current 
and voltage. He may well be thankful that the Electrical 
Standards Committee, with all their science and lofty attitude 
towards him, have allowed these to pass, and have by their resolu- 
tions rendered any further change impossible, 





THE 








A new and shockingly unsc'entific unit, the electrical horse- 


power, is insensibly coming into use, although no sanction has been 
asked from the Committee of the British Association, which is kind 
enough to look after these matters. The watt is a paltry little 
unit. Unit-making was in its infancy when Sir William Siemens 
called this into existence. There had been a long pause, broken 
only by the change of the ambiguous weber into the ampére. But 
the watt, though popular enough in this country, is not generally 
accepted on the Continent, perhaps on account of its extremely 
foreign spelling, not a few fountsof French type being desti- 
tute of the initial letter. Popular as it is, we very rarely have to 
deal with a single watt in practice. For most engineering pur- 
poses the sixty-fourth of an inch, being the smallest division on a 
rule, is the smallest length that is considered ; so the watt, of 
which sixty-four go to a sixteen-candle lamp, is the smallest 
amount of power that need frequently concern the engineer. He 
unconsciously sins pretty often in using the watt asa unit of energy, 
but the priesthood never call him to account for it. 

1t might have been expected that as the smallest dynamo which 
itis worth while to build—except for amateurs to amuse themselves 
with—gives from one to two thousand watts, the unit of power 
would be found rathersmall. Of course the kilo-watt was produced 
almost before the inconvenience was recognised, and a few dynamo 
makers wishing to appear to be up to date, timorously adopted it. 
It has been confidently hoped that the kilo-watt would quietly 
supersede ‘‘ the picturesque term ‘ horse-power,’” as it is has been 
called ; but we see, as yet, no indication of this. It bas, however, 
become more common of late to speak of an electrical horse-power, 
and the 746 seems to disconcert the practical man as little as the 
112, the 2240, the 1760, or any other of those numbers which the 
decimalist bids him renounce, or even the 3°14159, from which there 
seems tu be absolutely no possible escape, even by the joint action 
of the British Association, the B of Trade, and the Privy 
Council.—The Electrician. 








CHARTERHOUSE SCIENCE AND ART SCHOOLS, AND LITERARY INSTI- 
TUTE.—The winter session of this—one of the largest Science and 
Art schools in the United Kingdom, will commence on Saturday, 
September 26th, 1891, under the presidency of the Rev. Henry 
Swann, M.A, During the late session upwards of 1100 students, 
rf elementary teachers, availed themselves of the privileges 
afforded by this institution, and of this number nearly 800 presented 
themselves for examination and were successful in obtaining a large 
number of certificates awarded by the Science and Art Department 
of South Kensington. Of several students prepared for the B.Sc. 
(Int. London) examination not one student fail Instruction of a 
practical character is given in most of the sciences at a very 
nominal fee ; whilst in art, at an equally low rate, students under 
the direction of several competent instructors can be advanced in 
their studies. Day classes will be held to pan candidates for 
matriculation (Lond.), the clerical, medical—including mental— 
legal and other exams, Students who aim at becoming proficient 
in chemistry—organic and inorganic—have the opportunity of 
working in a well-fitted laboratory, capable of accommodating 
sixty students. Aspirants for University honours can, at a small 
expense, be assisted in their studies. Classes for Matriculation, 
Microscopy, Latin, Greek, French, German, Shorthand, and 
Music, are taught by well qualified teachers. Opportunities for 
the study of photography will be afforded this session. Full 
particulars of the classes may be obtained from C. Smith, organising 
secretary. Those interested in education will rejoice to learn that 
the work commenced by the Rev. William Rodgers, M.A., now of 
St. Botolph, Bishopsgate, and continued by the Rev. John Rogers, 
M.A.—formerly a vice chairman of the London School Board—is 





so vigorously continued by the present president. 
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LAUNCHES AND TRIAL TRIPS. 





Messrs. Fleming and Ferguson, shipbuilders, Paisley, launched, 
on the 2ist inst., the steel screw steamer Upolu, which they have 
built to the order of the Union Steamship Company, of New 
Zealand. Her dimensions are 220ft. by 30ft. by 24ft., and she is 
intended for the pany’s ger and fruit trade between 
Fiji and New Zealand. The Upoiu has been constructed to the 
requirements of Board of Trade and Lloyd’s highest class, and will 
be fitted by the builders with a set of their patent quadruple 
engines, 

On Tuesday there was launched from the yard of Messrs. C. S. 
Swan and Hunter, Wallsend, a very finely modelled steel sailing 
vessel of the following dimensions:—Length over all, 286ft.; 
breadth,42ft.; depth, 25ft.6in.; built under special survey and to the 
highest class of Lloyd’s and the Bureau Veritas, with considerable 
additional strength above the requirements of these classification 
societies, fitted with long full poop, iron deck house amidships for 
crew, full topgallant forecastle, and with all modern appliances. 
On leaving the ways the vessel was named Flottbek by | 
Mrs. Bonsey, of Whitehaven. Messrs. Knihr and Burchard, of 
Hamburg, are the owners, 

On Thursday, the 10th inst., the s.s. Ortyga, built by Messrs, 
Craig, Taylor, and Co., of Stockton-on-Tees, to the order of Messrs. 
the AvisSteamships, Ld., London, and under the superintendence of 
Captain George Butchart, of Sunderland, was taken out to sea for 
her trial trip, which, we are informed, a highly satisfactory. 
The dimensions of the vessel are 292ft. by 37ft. by 20ft. 3in. The 
vessel has been built with a long raised quarter-deck and par- 
tial awning deck. She is on the web frame principle, and has 
double bottom for water ballast all fore-and-aft, and in peaks for 
about 500 tons. Her engines, on the triple-expansion three-crank 
system, by Messrs. Blair and Co., Stockton, are of the following 
sizes:—2lin., 35in. and 57in. by 39in. stroke; two large steel 
boilers, 160 lb. pressure. During the whole of the trip they worked 
very smoothly, and a speed of over 11 knots was, we are informed, 
obtained. 


On Monday afternoon Messrs. Sir Raylton Dixon and Co, 
launched the Falmouth from their No. 2 Dockyard, Middles- 
brough, the second steam trawler which they have in hand for the 
Western Steam Trawling Company, of Bristol. This vessel is built 
with raised quarter deck and raised forecastle, her chief dimensions 
being :—Length, between perpendiculars, 96ft.; breadth, 20ft. 5in. ; 
depth moulded, 11ft. 8in. e cabin is handsomely fitted up in 
polished mahogany, and the deck arrangements are all of the 
latest improvements for this class of vessel. Her engines will be 
supplied by Messrs. Worth, Mackenzie, and Co., of Stockton, 
having cylinders llin., 184in., and 29in. by 2lin. stroke. Messrs. 
Sir Raylton Dixon and Co. launched the same afternoon a second 
steam trawler of similar dimensions to the above, but the machinery 
for which will be supplied by the North-Eastern Marine Engi 
neering Company, of Sunderland, having cylinders llin., 17in., 
and 28in. by 2lin. stroke. 

On Saturday, the 19th inst., Messrs. Edward Finch and Co., 
launched from their shipyard at Chepstow a finely modelled stee! 
screw steamer, which has been built to the order of Messrs. John 
Pile and Co., of Great St. Helens, London. This vessel is No. 149 in 
the books of the builders, and is the second boat built by Messrs, 
E. Finch and Co. for this firm. Her principal dimensions are:— 
Length between perpendiculars, 141ft.; beam, 22ft.; depth of hold, 
10ft. 6in. She has been built under Lloyd’s special survey for the 
100 Al class. Bridge house amidships, with accommodation for 
captain, officers,and engineers. She has water ballast in fore and 
after peaks, two powerful winches and patent windlass, and fore- 
castle for the accommodation of crew. She has been constructed 
throughout in a superior manner. She will be fitted with triple 
expansion engines, 104in., 17in., and 28in., and boiler of steel 10ft. 
diameter, and 9ft. 6in. long, 1601b. working pressure. As she left 
the ways, she was christened 149 by Miss Nellie Woodruff, niece of 
Alderman Ellis, of Chepstow. 


On Saturday last, the 19th inst., Messrs. T. R. Oswald and Co., 
Milford Haven, launched the Windermere, a steel sailing ship of 
the following dimensions:—Length, 320ft.; breadth, 43ft. 2in.; 
depth, 25ft. 7in.; register tonnage, about 3000; carrying a dead- 
weight cargo of over 4500 tons. She has been built to Lloyd's 
highest class under special survey, has bridge-house amidships for 
the accommodation of the captain, officers, and crew, poop fitted 
up for apprentices, petty officers, sail-room and carpenter’s shop; 
monkey forecastle for working anchors, with a separate deck-house 
abaft foremast for the steam winch, boiler and galley, direct steam 
windlass with capstan on forecastle deck, powerful screw steering 
gear on poop. The vessel is rigged as a four-masted barque with 
double topgallant yards, and has been built to the order of Messrs. 
Fisher and Sprott, of London, this being the second vessel Messrs. 
Oswald have built for the same owners. After the launch the 
vessel was taken into the Pill, a natural wet dock adjoining the 
builders’ works, and placed under the company’s sheers alongside 
quay for masting. 

On the 17th September, Messrs. Edward.Withy and Company 
launched from their yard at Hartlepool, a large steel screw steamer, 
built to the order of Messrs. Foscolo, Mango, and Co., of Con- 
stantinople. She is a fine type of a modern cargo boat, measuring 
over 300ft. in length, and built throughout of Siemens-Martin 
steel, with a large measurement and deadweight capacity, and 
built to the highest class at Lloyd’s. The vessel has a long raised 
quarter-deck, short poop, long bridge-house, and a topgallant 
forecastle. The holds are fitted with iron grain divisions, and all 
decks, deck erections, skylights, bulwarks, bulkheads, &c., are 
constructed of steelandiron. A cellular bottom is fitted all fore and 
aft for water ballast. The greater portion of the plates are in 24ft. 
lengths, making the structure of the ship very strong. Four 
steam winches, one donkey boiler, patent steam steering gear, 
amidships, screw gear aft, direct steam patent windlass, stockless 
anchors, hauling into hawse pipes, and other modern appliances 
are fitted for the handy working of the vessel. The saloon and 
cabin providing accommodation for the captain, &c., are handsomely 
finished in polished hardwood, with painted panels, executed in 
an effective style by the staff of ladies employed by the firm. The 
steamer will be rigged as a two-masted fore-and-aft schooner, and 
has been constructed under the personal supervision of Mr. Foscolo. 
She will be fitted with triple expansion engines by Messrs. Thomas 
Richardson and Sons, Hartlepool. On leaving the ways she was 
gracefully christened Zanni Stefanovich by Mrs. Tom Pinkney, of 
Sunderland. 














New Avtomatic RirLt.—A Chicago paper says: The officers 
and soldiers at the Fort Sheridan range witnessed the testing of an 
automatic repeating rifie on September 10th. It becomes automatic 
by the utilisation of the gas produced by the combustion of the first 
cartridge fired. The gas into a chamber and acts on a 
piston that is set against a spiral spring, the recoil of which gy mand 
the piston back against a rod that sets the mechanism of the gun 
in motion, the empty cartridge being removed and replaced by a 
loaded one, also cocking the gun. This is done with so much 
rapidity that by pressing against the trigger the gun will discharge 
the nine cartridges that are required to fill its magazine in two 
seconds. The best record was eight shots in five seconds. 
Lieutenant Ingersoll is, however, enthusiastic in his commendation 
of the mechanism of the gun, and is satisfied that it will 
do all that is claimed for it. It is intended to apply the 
principle to heavy guns, for vse in naval warfare, in propelling 
torpedoes and as amachine gun. The army board will investigate 
the merits of the gun at their meeting at New York next 
month. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE improvement noticed last week in the iron market is con- 
tinued, and since Jast issue some of the leading manufactured iron 
firms have intimated official advances in common iron, 

Messrs. Robert Heath and Sons,-of Stoke-on-Trent, have issued 
circulars advancing all classes of manufactured iron 5s, per ton. 
Their new prices now become:—R.H. Crown or R.D, Crown bars, 
£6 5s.; ditto best bars, £6 15s.; best turning, £6 15s.; angles and 
tees, £6 15s.; best angles and tees, £7 5s.; ditto Z and channel, 
£8 15s.; plates, £7 5s.; best plates, £7 15s.; best best plates, 
£8 5s.; best best best ditto, £10 5s.; best rivet iron, £8 15s.; and 
Ravensdale hoops, £7. 

Messrs. Noah Hingley and Sons, Netherton Ironworks, South 
Staffordshire, have also issued circulars declaring an advance of 
5s. per ton on all ordinary iron, with the usual extras for cable and 
other qualities. Messrs, Hingley hold tie chairmanship of the 
South Staffordshire iron trade, and on this account their action is 
considered the more important, The senior partner of the firm is 
Mr. B. Hingley, M.P. The advance applies to bars, hoops, sheets, 
plates, &c., of second quality. 

The customers of the New British Iron Company, Corngreaves, 
one of the largest firms in Staffordshire, received circulars since 
last Thursday announcing an advance in the price of ordinary iron 
of 5s. per ton, with the usual differences or the firm’s cable and 
other better qualities. 

Letters have been issued by Messrs. Roberts and Co., of West 
Bromwich, withdrawing all quotations for bars and strips and 
similar iron, and other firms are also taking this course. 

Iron merchants report that producers of merchant iron, such as 
bars, hoops, strips, &c., are demanding 5s. per ton advance on all 
orders, and that they have no alternative but to pay it. Asa 
result of this, circulars are shortly expected from merchants 
advancing prices 10s. per ton if the market continues to rise. 

At a special meeting of the Hoop and Thin Strip Association it 
has been decided to advance prices 5s. a ton, the basis for hoops 
being fixed at £6 15s., and thin strip for lock and bedstead and 
similar pu s £6 10s. Prices have dropped steadily since the 
summer of last year, when hoops were £7 2s, 6d. The present 
revival is greatly welcomed. 

At a meeting of the Association of Gas Stripmakers, which 
represents nearly the whole of the producers in South Stafford- 
shire, the North of England, and Scotland, held in Birmingham, it 
has hkewise been decided to advance prices 5s, per ton, namely, 
from £6 5s. to £6 10s. per ton. The decision has, it is understood, 
been accepted by the International Tubemakers’ Association, 
and quotations for wrought iron tubes will now, it is expected, 
advance. 

Manufacturers outside the combination of strip manufacturers 
had recently been obtaining half-a-crown to five shillings a ton 
above the association minimum, hence the association action. Then 
unattached firms led the way in the successive reductions, and now 
that orders are somewhat more plentiful and raw material dear, 
they have led the way in the rise. 

No advance has yet taken place in marked iron, and the question 
which is now being debated is whether high quotations are likely 
at the October quarterly meetings, which are fixed for the 7th and 
8th of next month. On ’Change in Birmingham this afternoon 
opinion was divided upon the point, and though two of the marked 
bar houses, as intimated above, have put up the price of ordinary 
iron, it was not held that this necessarily implied dearer quotations 
at the October meetings for marked bars, At present marked bars 
are £8 ; Earl Dudley’s make, £8 12s. 6d. ; second-class marked 
ae to £6 15s.; merchant bars, £6 10s.; and common, £6 to 


Orders are more numerous iu the bar trade, and the contract 
books show more work ahead. Considering the great importance 
of the bar trade in this part of the kingdom, this is a circumstance 
for undisguised satisfaction. The increased demand is on home 
and export account alike. Chain and rivet iron of every kind is in 
improved uest to corresponding advance, but there is not so 
much doing in angle iron. There has been no further advance 
since last week in the sheet iron trade, but these descriptions of 
iron well maintain the advance previously reported of 10s. to 
12s, 6d. per ton, the new price for doubles being £7 10s. to £7 15s, 
Similarly lattens are 7s. 6d. to 10s. dearer, and £8 10s. is now 
quoted for these. £12 5s. is still quoted for galvanised sheets of 
24 g., delivered Liverpool in basillion: though some firms quote 
£12 10s. now, and best makers £13 to £13 10s. for favourite brands. 

Merchants who do a foreign trade are buying sheets better for 
export, recent mails from Australia, South America, and Central 
America, and a few other markets having shown an improvement. 
The home demand, too, shows improvement. 

Trunk sheets for use by the japanners and similar customers 
are quoted £9 for doubles and £10 for lattens. Steel sheets for 
deep stamping purposes are £8 10s. for soft qualities; £9 10s. for 
hard, cold relled, close annealed and singles; £10 10s. for doubles; 
and £11 10s. lattens. 

A source of custom to the black sheet makers of the district is 
being removed by the determination just come to by Messrs, 
Cory and Co, to cease operations at their Wednesfield Galvanising 
Works, Wolverhampton, owing chiefly to the unremunerative 
character of recent business. Circulars have been issued cancelling 
all raw material contracts. The plant is being taken from the 
works, which it is expected will be permanently closed, and is 
being transferred to South Wales. 

The mill and forge formerly carried on by Messrs. John Bradley 
and Co., at Brockmoor, near Brierley Hill, and which have been 
standing idle for about twelve years, have been purchased by Mr. 
John Glaze, of Pensnett, who is now actively engaged upon improv- 
ing and altering the works, with a view to a re-start being shortly 
effected for the manufacture of bars, sheets, hoops, &c. 

The buoyancy in the pig market is fully kept up. Pig sellers 
are receiving offers of considerable contracts forward from con- 
sumers who are anxious to cover themselves against possibilities, 
and a large business is doing. As a consequence, prices are still 
moving up. Quotations show an additional 1s, to 1s. 3d. advance 
upon the week for some brands of Midland makes, but the 
majority of holders are satisfied with the rise which has already 
been secured. Lincolnshire pigs are again quoted 48s, per ton 
delivered here ; Northampton, 45s.; and Derbyshire, 45s. to 46s. 
Hematites have advanced to 60s. and 62s. 6d. for forge sorts. 

Staffordshire pigs are in improved request at 37s. 6d. for common 
forge, 45s, to 47s. 6d. for superior—part mine—forge, 40s. to 45s. 
common foundry, 50s. for best part mine foundry, and 57s. 6d. 
for mine foundry pigs. All mines are 65s, for hot-blast, and 100s. 
for cold blast sorts. 

The competition between steel plate manufacturers of Stafford- 
shire, North of England, and Scotland, is increasing in severity, 
and has led to a further reduction in prices. At Birmingham, 
North of England best Siemens steel plates have just been offered, 
delivered in Staffordshire, at £6 13s. 9d. per ton, compared with 
£7 a fortnight ago. Scotch Siemens steel plates, officially tested, 
are quoted by Glasgow houses at £7 10s., delivered, the freightage 
being over 10s. higher than from Yorkshire or Durham. Stafford- 
shire manufacturers cannot sell at these prices, and the outside 
districts are taking a number of the orders. 

The second annual conference of the Federated Institution of 
Mining Engineers was held at Birmingham on Tuesday, Wednes- 
day, and Thursday of this week. The chief feature of Tuesday’s 

roceedings was a paper by Professor Lapworth, of Mason College, 
Siresinghomn, on the ‘‘Geology of the Midland District, in the 
course of which he stated his reasons for believing that a continuous 
bed of thick coal of varying depths extends unbroken from Stour- 
bridge to Leicester. In a paper on “The South Staffordshire 





Coalfields,” Messrs. H. W. Hughes and W. F. Clarke estimated that 
there are still 3050 acres of thick coal remainingin the district, so that 
one-tenth of the fi South Staffordshire seams yet remain un- 
worked. Ata dinner which took place in the evening of Tuesday, 
age over by Mr, T. W. Embleton, of Leeds, the president— 

r. William Harrison—said that the adoption of pond machi- 
nery had raised the production of coal in this country from 
60,000,000 or 70,000,000 tons to 180,000,000 tons a year at the 

resent time. Nevertheless there was room for much greater 
improvements in mechanical appliances of mining, and unless those 
improvements were made England would be left behind in the 
race. The increased —— of electricity to haulage, coal 
cutting, pumping, and other mining processes, was strongly advo- 
cated by Captain Harrison, Wednesday’s and Thursday's pro- 
ceedings consisted of excursions to various parts of the South 
Staffordshire coalfields, accompanied by underground inspections, 
and to the Manchester Ship Canal. 

The electrical engineering firms in the Birmingham and Wolver- 
hampton district are kept fuliy engaged, and most of them, 
indeed, are exceedingly busy on orders, alike home and export, for 
dynamos, accumulators, and engines. Some new contracts have 
also been placed with the Electrical Engineering Construction 
Corporation, Wolverhampton, for the Liverpool Overhead Railway, 
and for installations at Oxford, the Crystal Palace, and elsewhere, 

One of the leading Birmingham copper tube and metal rolling 
firms is about to be converted into a limited liability company with 
a large capital. 

Mechanical moulding machines are being increasingly adopted 
in the Staffordshire ironfoundry trades. Several patents have been 
taken out for mechanically preparing the moulds of damp sand, 
loam, and other material for the reception of molten metal. This 
by machinery can be done much more quickiy than by hand, and 
the co uence is that in this department hanism is displacing 
manual labour. The introduction of machinery of this type is a 
comparatively recent matter, but their growth in favour among 
the Staffordshire and Warwickshire hardware manufacturers has 
been rapid, and seems destined to become still more marked in 
the early future. A new works upon this principle has just been 
erected at Willenhall, where operations will shortly be commenced. 
It is anticipated that with the modern improved cupolas a heavy 
weight of goods will be turned out. 














NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—A strong tone is still maintained throughout the 
iron trade of this district, and undoubtedly there has been a good 
deal of pressure on the part of buyers to place out orders for 
ope delivery, with the result that for the next couple of months 

th pig and finished iron makers are mostly fully sold, and in 
many cases are not in a position to quote, except is deliveries 
commencing towards the close of the year. Prices necessarily have 
stiffened considerably, and during the last two or three weeks 
there has been an advance of fully 2s. 6d. per ton upon some 
brands of pig iron, while finished iron has moved up 2s, 6d. to 5s. 

rton. For the present the market isin a strong healthy position, 
ut there is a good deal of uncertainty with regard to the future. 
To a large extent the recent pressure of buying has been due to 
requirements for shipment, or to the fact that merchants and con- 
sumers having for some time past been holding back, the upward 
movement in prices has at once brought them upon the market. 
The fact that the cost of production cannot for the present be at 
all appreciably lessened, either as regards the rate of wages or the 
price of fuel, must tend to give some stability to prices, but 
whether the recent advanee can be maintained, will very much 
depend upon a continuance of increased export demand. So far 
as the home trade is concerned the outlook is not any more 
encouraging, and in nearly all branches of engineering a continued 
slackening off in the weight of new work coming forward continues 
to be reported. With this dubious outlook buyers naturally are 
not disposed to purchase very largely feconpl, and the recent 
advance in prices has rather checked further buying on the part of 
merchants and consumers, who have now covered current require- 
ments, 

The M Iron Exch on Thursday was fairly well 
attended, and both in pig and finished iron, sellers were in 
most cases holding out for further advances in prices, as 
compared with the rates quoted last week. In pig iron, 
however, the actual buying going on was not of any 
great weight, partly because buyers in many cases do not 
care to follow the upward movement in prices, but partly also 
to the fact that many of the makers are quite indifferent about 
selling, and in some instances are practically altogether out of the 
market for the present. For Lancashire pig iron makers have 
slightly advanced their prices, and delivered equal to Manchester, 
they are now quoting on the basis of 45s. 6d. for forge up to 47s. 
and 47s. 6d. for foundry, less 24, Upon district brands there has 
been a further decided upward movement, but quotations for the 
most part are now little more than nominal, as it is very exceptional 
where makers have anything to offer except for forward delivery. 
Lincolnshire iron is not quoted under about 45s. 6d. for forge to 
47s. for foundry, whilst Derbyshire ranges from 45s. 6d. and 46s. 
for forge to 48s. and 49s, for foundry, less 24, delivered equal to 
Manchester ; but even at these figures there is very little iron to 
be bought, except where buyers are prepared to take deliveries 
commencing in November or December next. For outside brands 
quotations remain firm at about the rates quoted last week, good 
named foundry Middlesbrough averaging 49s. 6d., net cash, delivered 
equal to Manchester, with Eglinton and Glengarnock both quoted 
at 52s, 6d., net cash, delivered at the Lancashire ports, although 
the first named brand might be bought at 6d. under the above 
quotation. 

In the manufactured iron trade a steady business is still coming 
forward generally, and makers in most cases have practically filled 
up their books for the next couple of months, with the result that 
merchants in many cases are complaining that it is difficult to 
obtain anything like requisite deliveries upon contracts already 
placed. Generally there has been an advance upon all descriptions 
of Lancashire finished iron of 2s, 6d. per ton, whilst North 
Staffordshire qualities have been advanced 5s, per ton. For 
delivery in the Manchester district Lancashire bars are not now 
quoted under £6, and North Staffordshire qualities £6 5s, per ton ; 
Lancashire sheets average £7 10s. for shagien, to £8 for doubles, 
and hoops £6 7s. 6d. per ton, with special cut lengths delivered ex 
steamer, Liverpool, quoted at £6 12s. 6d. 

In the steel trade only a moderate business is reported, and so 
far as raw material is concerned the recent advances seem to have 
stop’ further buying. For delivery in the Manchester district 

foundry hematites are quoted at about 58s, to 58s. 6d., less 
5h, but there is little or nothing doling at these figures, whilst steel 
billets can still be bought at £4 12s, 6d. to £4 15s, per ton delivered. 
Steel plates suitable for meee eeapeet have met with a 
fair inquiry recently, and prices have hardened up slightly, £7 10s. 
being now the general quotation for the best foundry qualities 
delivered to consumers in the neighbourhood of Manchester. 

Mr. Robert Austin, the late general secretary to the Amalga- 
mated Society of Engineers, whose death is announced this week, 
was for many years a well-known figure in Manchester in connec- 
tion with all labour movements affecting the engineering and allied 
branches of industry. Until his election to the general secretary- 
ship of the society about three years ago, he had for a long period 
been in charge of the Manchester office, and his genial disposition, 
honesty of purpose, and blunt straightforwardness of manner in 
all his dealings both with employers and workmen won for him the 

eneral respect of all with a he came in contact. The society 
oses a long-tried and very faithful servant, who has laboured most 
zealously in the interest of the workmen he represented. 

Visiting the works of Messrs. Hulse and Co., Ordsal-lane, Man- 
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chester, 1 had an opportunity of inspecting an tionall 
massive vertical lathe, which had just been completed, This roe f 
which has been constructed throughout from new patterns, is 
designed to deal with objects 10ft. in diameter and 9ft, in height. 
It is composed of a massive bed with circular V slide, upon which 
a large horizontal face-plate, fitted with gripping jaws, revolves, 
the plate being bolted to a large vertical spindle with elevatin 
motion, so that the whole may be raised clear and rotated ata high 
speed for quickly setting work, polishing, &c, The machine has 
two massive uprights, upon which a cruss-slide is raised and lowered 
by hand-power to suit the varying heights of work to be dealt with. 
On the cross-slide are two independent slides, each with self-acting 
traverse, and carrying a vertical tool slide capable of being set at any 
required angle, and provided with vertical and angular self-actions, 
Thus the machine is capable of turning internally or externally, 
vertically or at an angle or horizontally. The self-actions are 
varied in extent by means of a driving frame and change wheels 
giving a great variety of feeds. The face-plate is rotated by 
means of an external spur wheel of large diameter and pitch, and 
this, in combination with other gearing, provides double and 
quadruple | powers which afford ten changes in the rate of 
rotation. e machine throughout is self-contained even to the 
countershaft, and is a very massive and well-proportioned tool, 
wolapeng. egeiber 45 to 50 tons. The vertical tool slides, it 
should be mentioned, are counterbalanced so that they may be 
operated without fatigue, and the angular adjustment is effected 
by segment wheel and worm for a similar reason, When required 
the machine may be fitted with a self-acting boring bar, 
so that a cylinder may be bored at the same time as the 
flanges, &c., on its exterior being turned and faced by the 
cross-slide tools. Amongst other machine tools in progress 
were several of Messrs, Hulse and Co,’s patent shafting lathes, 
with non-rotating twin screws, the advantages of which have pre- 
viously been alluded to in these columns, These lathes are now 
being made in all sizes, ranging from 18in, up to 72in. centres, the 
last-named being capable of dealing with the heaviest class of 
marine crank shafts, large ordnance, &c. The firm have also in 
hand a large patent vertical drilling and boring machine, capable 
of admitting work up to about 7ft. in diameter, and a vertical 
cylinder boring machine for boring marine cylinders of the largest 
class, the width and height admitted inside the machine being about 
12ft. in each direction, Other heavy machines in hand include 
several of their combined vertical and horizontal planing machines, 
one of which is to plane about 22ft. horizontally and 18ft. verti- 
cally, and will weigh close upon 100 tons. Amongst smaller tools 
the firm are also very busy on their universal and horizontal and 
patent vertical milling and profiling machines, and improved 
milling cutter and twist-drill grinding machines, 

The Palatine Engineering Company, of Liverpool, is bringing 
out a new a gas engine, which has been named the 
“ Palatine,” embodying an entirely new principle. In this engine 
the crank is covered in, and the ch 80 d forms, in 
combination with the piston, an air pump in which during the 
working stroke air is compressed in front of the piston, At the 
termination of the working stroke, and ne following the 
exhaust, ports in the cylinder wall are uncovered by the piston 
and the compressed air rushes through the cylinder, sweeping out 
before it the burnt gases, cooling the cylinder, and leaving behind 
in the cylinder "moa air only. It is claimed that the effect of these 
improvements been to obtain such perfect combustion that 
the exhaust gases, even when allowed to blow off direct to the 
atmosphere from the cylinder, are colourless and invisible, whilst the 
certainty of ignition is such that there are no misfires even when 
the engine is running at 400 revolutions. It is further claimed that 
- the arrangements above described the inventors of this engine 
effect without loss of time or power what has previously been only 
sec by devoting a complete stroke or revolution of the engine 
to the uch stroke for power purposes being absolutely 
wnatett e Palatine ogee Company has had a couple of 
these engines running in the works, with a view of fully testing 
their efficiency and capabilities, for nearly two years, and when I 
visited the works they. were certainly running with exceedin 
regularity and with little or no vibration, whilst I was inform 
that during the whole period they had n at work they had 

uired very little attention of oo | kind in the way of repairs, 

e better qualities of round coal suitable for house fire purposes 
continue in brisk demand, with a hardening tendency in prices, but 
other descriptions of fuel for iron making, steam, and general 
manufacturing purposes are only in moderate request, whilst 
engine classes of fuel continue a general drug in the market, with 
surplus supplies pushed for sale at excessively low figures. At the 
i mouth best coals average 12s, 6d.; second qualities, 10s. 6d. to 

1s,; and common house fire coals, 9, to 9s. 6d. per ton. Steam 
and forge coals are still obtainable at 7s. 6d. to 8s., with better 
sorts quoted at 8s, 3d.; burgy, 6s, 6d. to 7s.; best slack, 5s. 6d. to 
6s.; and common sorts from 2s, 6d. and 3s, per ton and upwards, 

For shipment rather more inquiry is reported, and somewhat 
better prices obtainable, good ordinary descriptions of steam coal 
readily fetching 9s, 6d. to 10s, per ton, delivered at the ports on 
the Mersey. 

Barrow.—The week’s business in hematite pig iron has been 
exceedingly small, and orders for all classes of metal have been 
few in number and of comparatively small extent. The trade in 
Bessemer qualities of pig iron is small, because steel makers are 
only using small parcels. The business doing in forge and foundry 
qualities of pig iron is very limited, as present prices will not 
admit of a large trade being done in forge iron for general con- 
sumption. The trade doing for prompt deliveries is very quiet, 
and orders for forward deliveries are alike few and unimportant. 
Prices are steady at 50s. 8d. per ton for warrant iron net cash at 
works, and makers are asking 51s. for Bessemer Mixed Nos. net 
f.o.b. The volume of business which has been done during the 
past few days has been small, and there is not much spirit to 

gotiate tr ti for delivery during the autumn and winter 
months or during the spring of next year. Makers, who were 
expected to reduce the output of their works by the blowing out of 
furnaces, have taken the other course, and have actually increased 
the number of furnaces in blast from 42 to 43 at a time when the 
consumption of pig iron is fully the make of four furnaces less 
than the output. The stocks in hand have increased this week 
2565 tons, and the stocks now in hand represent 153,000 tons. 
At this time last year 45 furnaces were in blast. 

In steel a very quiet market prevails, and although there isa 
better tone reported in steel rails, with a fuller foreign inquiry for 
forward delivery, it is a fact that new orders of moment have not 
been placed, and it is improbable that any large weight of metal 
wili be ordered at an early date. The prospects of the winter 
months alike in the Bessemer and the Siemens- Martin departments 
are very poor, and it seems probable from present appearances 
that little or no new business will result from the present inquiries. 
In steel shipbuilding material the inquiry, which was improving 
during the past few days, has fallen off, and there are not, from 
— oo indications of a good business in the early 
ature. The trade doing in tin-plate bars, hoops, blooms, slabs, 
and billets is very quiet, and no hope of improvement is entertained 
from any source, 

Quotations are steady at the following rates:—Steel rails, heavy, 
£4 5s.; light, £5 15s.; colliery, £6; steel ship-plates, £6 2s, 6d. 
angles, £5 15s,; steel boiler-plates, £6 15s.; blooms, £4 5s.; tin- 
ag bars, £4 2s, 6d.; billets, £4 5s.; slabs, £4 5s.; wire rods, 

0. 5, £8 2s, 6d.; No. 6, £8 5s, per ton. 

Tron ore is easier in tone, and very little is being done either in 
prompt or forward purchases. Quotations range at from 9s. to 10s. 
per ton net at mines for ordinary qualities. 

Coal and coke are easy, but prices are steady. Coke from East 
Coast ovens is quoted at 17s. 6d, to 18s. 6d. per ton delivered at 
furnaces. 

The shipping trade remains depressed, and it is evident that 
the metal exports all along throughout the year will show a serious 
falling off compared with the previous year. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the iron trade there is a movement for the better, but it has 
not yet assumed any important dimensions, At local works, how- 
ever, matters have been somewhat brighter during the past fort- 
night. Pig is more freely inquired after, but there being no 
likelihood of any large consumptive demand in the immediate 
future, prices remain at the quotations given last week. The 
crucible steel trade, on the other hand, continues exceedingly dull. 
Several firms who enjoy a special reputation are fairly em- 
ployed, but, generally speaking, the steel houses are producing a 
weight far within their capacity for output. It would almost 
seem as if the old crucible steel was to be superseded by the 
Bessemer, Siemens-Martin, and similar grades, which are every 
year coming into more regular use for purposes to which crucible 
steel was at one time exclusively applied. Manufacturers are 
naturally looking around for relief in some quarters. Dear fuel 
has been a great drawback, and winter being at hand there is no 
prospect of assistance being got in that way. As many steel 
melters and moulders are either wiry ba wholly unemployed, it 
has been suggested that wages should reduced. It is stated 
that at several establishments of late some of the departments have 
been carried on at a loss. There is much less doing both in steel 
castings and iron mouldings, and the outlook is viewed with con- 
siderable misgiving. 

A fair quantity of bars, plates, and hoops continue to be produced 
in the Rotherham district, where railway material is also actively 
inquired after. Brass working, which is one of the staple trades 
there, has been busy of late, the men making full time. Rother- 
ham has for years been a seat of the stove-grate industry. It isa 
trade which fluctuates a great deal, one house being sometimes 
extremely busy, while another is but indifferently employed. The 
secretary of the National Union of Stove-grate Workers, ina speech 
recently delivered, holds out little hope of the employers receiving 
any concession in the way of reduced wages, which some of them 
were talking about. There seems rather to be an inclination that 
the men may be invited to ask for more. 

The collieries continue to be worked somewhat indifferently, the 
reluctance of the men to increase the output causing a firm tone 
to prevail in regard to values. Several coalowners have had no 
difficulty in obtaining advances for house sorts, but the increased 
quotations are stated to be far from general. Both the Midland 
and Great Northern companies are taking quantities fully up to the 
average to London. Messrs. Newton, Chambers, an Co., are 
sending from Thorncliffe an increasing tonnage by way of Hull. 
Other colliery proprietors are also favouring the shorter rail route 
and the long sea voyage from the great Yorkshire seaport. Silk- 
stones are at present making 11s, to 12s. per ton, Barnsley softs 
from 9s, 9d, to 10s. 6d.; other qualities about 1s, to ls. 6d. 
a ton less. Gas coal seems to be getting dearer. At Raw- 
marsh 1600 tons of coal for gas purposes were let at 
12s, 9d. per 21 cwt. for the Parkgate bed and 11s. 9d. for the 
Barnsley seam. In steam coal the demand is brisk both for home 
and export, Hull and Goole, as well as Grimsby, taking a large 
tonnage from the South and West Yorkshire pits. Values range 
from 10s. to 10s, 6d. per ton. Engine fuel is reported to be 
weaker, although good slacks fetch from 5s, to 6s. per ton. 
Inferior qualities are slow of sale, and sellers report that they 
have some difficulty in finding a market, even where supplies are 
offered at from 2s, 6d. per ton upwards. Coke is very weak, with 
little prospect, in the present condition of the iron and steel 
trades, of any early improvement. Further colliery development 
is contemplated near Thurnscoe Hall, the residence of Mr. J. D 
Ellis, chairman of Sir John Brown and Co., Sheffield. 

A point of interest to the coalowners and coal-getters is about to 
be raised by the miners of the Church-lane Colliery. The pro- 

rietors have set down two pits until there is a profitable market 

or the coal produced ; and some of the men intend, it is said, to 
sue the py aed for compensation for having been summarily 
deprived of their employment. 

n the lighter industries there is no change to report. Cutlery 
and silver-plated goods are rather more animated, owing to the 
Christmas and new-year uirements being now in hand. This 
season’s trade affects the silver and plating establishments more 
than the cutlery houses. The makers of files, saws, and edge tools 
report that business is , eral the file-cutters are fairly employed. 

ore satisfactory advices have recently been received from 
Natal. In that quarter trade, which has been in a depressed 
state for a long time, is now improving. Property in Johannes- 
burg is increasing in value, and consequently rents are rising, with 
the usual signs of activity observable in business circles. With 
the restoration of public confidence in the position and prospects 
of the goldfields an early ‘‘ boom” in trade may be looked for, and 
a sharp leok-out is being kept for it in the Sheffield district, where 
every outlet for goods has to be carefully observed to compensate 
in some measure for hostile tariffs in the United States and { finan- 
cial and revolutionary troubles in the Republics of South America. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


BusINEss in the iron, steel, and allied industries continues to 
show a fair amount of animation, and prices generally are more 
favourable to the sellers ; the quotations, moreover, being as firm 
for forward deliveries as they are for prompt, and producers having 
booked so many orders this month, are ina better position for main- 
taining their advanced prices. Buyers affect to believe that there 
is no substantial foundation for the present improvement in trade, 
and that it will not be kept up; but nevertheless they are not 
backing up their opinions by their actions, for they are endeavour- 
ing to buy for delivery over the next half-year, and will pay almost 
as much as they give for early deliveries ; and as far as regards 
pig iron they are very anxious to buy, and if sellers were ready, 
would place orders even more freely than they have been doing. 
That there has not been an even more active business than has 
been transacted is due to the reluctance of the makers, and not 
of the consumers to yg 

It does not appear that pig iron will be any cheaper on this side 
of Christmas, particularly as the price of materials is rather 
increasing than decreasing, and more than that, the consumption 
on account of the improvement in the finished iron and steel trades 
promises to be larger than it has been for a long time past. This 
month the exports of pis iron have been so extensive that No. 3 
has become scarce, and people who find it necessary to purchase 
for early shipment have considerable difficulty in meeting with 
supplies. Up to Wednesday night 64,156 tons of £ iron were this 
month exported from Midd ae against 54, Of tonsin August 
to 23rd, 45,961 tons in July to 23rd, and 58,355 tons in September, 
1890, to 23rd. This month’s exports are by several thousand tons 
the best reported in any month this year, consumers abroad having 
been driven by the advancing prices of iron as well as by the 
advancing freights, especially to the Baltic, to purchase without 
further delay. As nearly all the extra iron sent abroad this 
month has been obtained direct from the makers, there being very 
little change in Connal’s stores, it is certain that a considerable 
reduction in stocks will be reported at the end of the month, and 
makers are placed in a better position for advancing prices. On 
Wednesday night Connal’s had 153,122 tons of Cleveland iron in 
their stores—514 tons less than on the 16th inst., and 886 tons 
decrease this month. Certainly the tone of the market is cheerful 
in all departments, and business is more active than anyone a 
month ago expected to see it, for then the demand was poor, and 
prices tended downwards. Early this week 40s. per ton was paid 
for No. 3 G.M.B, Cleveland pig, to be delivered over the first 
quarter of 1892, but the transaction could not be repeated, as it is 
likely that more will be obtainable, and, besides this, producers do 
not like to commit themselves for a period so long forward. The 








very fact also that consumers are desirous of contracting for a date 
so long forward affords evidence that the opinion of consumers is 
against lower prices ruling. If there were any reasonable likeli- 
hood of prices being more favourable to the buyers, the latter 
would naturally continue to follow the course they have pursued 
for many months past, viz., purchasing from hand to mouth — 
While the shipments afford an index of the brisker state of trade 
in the North of England, the a traffics apparently tell a 
different story, for the receipts of the North-Eastern Railway are 
not increasing, and so far this half-year are £46,616 tons behind 
those of the corresponding period of last year; but it must be 
remembered that the company are, in accordance with a sliding 
scale arrangement based upon the realised prices of pig iron, 
taking reduced rates for the carriage of all Pp eapeners, Sepeier enay 

The price generally quoted and realised this week by makers of 
No. 3 Cleveland pig iron has been 40s. 6d. for prompt delivery, and 
less would not c accepted for next quarter’s delivery. Some 
makers, who were able to furnish quantities to shippers for delivery 
at once, have been able to secure even 40s, 9d., as it is only a few 
producers who have any No. 3 in stock, and there is practically 
none in second hands, iddlesbrough warrants at the beginning 
of the week were at 40s, 2d. cash, but improved to 40s, 10d. during 
Monday, and 40s. 9d. was the price both Tuesday and Wednesday. 
It is satisfactory to note the steady advance of No. 4 foundry and 
grey forge qualities; they have, compared with No, 3, been far 
too low in price, barely covering the cost of production, if they did 
that. No. 4 foundry in the ordinary course of trade should only 
be 6d. per ton less than No. 3, and grey forge 1s. less, yet they 
have, during the last two or three months, been sold at 3s. 6d. and 
4s. below No. 3. This large difference is steadily disap ing, 
and the normal differences promise soon to be re-established, not 
by any reduction in the price of No. 3 as was a but by 
the advance in the value of the lower qualities. No. 4 foundry is 
very scarce, and 39s, 6d. can to-day be obtained for it. Both it 
and grey forge are in considerable request for Scotland again, and, 
owing to the improvement in the finished iron trade, the consump- 
tion at the local works has increased, Fully 37s, 3d. per ton can 
now be secured for grey forge, and the tendency of prices is 
decidedly upwards, 

For hematite pig iron a large demand has sprung up, owing to 
the greater activity in the steel plate and angle trades, and the 
production having been greatly reduced by the blowing out 
recently of so many furnaces in Cumberland and Lancashire, and 
in this district the supply is short of requirements, and this 
description of iron being scarce—it cannot be had lozally for 
near aoe AP iy: are advancing. They have gone up this 
month far more than either Scotch or Cleveland iron, being 3s. 
better than on the 1st instant, and the manufacture promises to be 
more profitably carried on. us a movement is in progress to 
put furnaces that have been producing Cleveland or basic pig upon 
hematite pig. The Normanby Ironworks Company has just 
changed one of its furnaces from Cleveland to hematite, and 
this will be the first time in the history of these works, which are 
among the oldest in the Cleveland district, that they have produced 
any of this description of pigiron. There is a better demand now 
for Spanish ore, and the freights have gone up 6d. per ton this 
week, being now 9d. Bilbao to Middlesbrough. Mixed 
numbers cf East Coast hematite have been advanced to 50s. Ud. per 
ton for deliveries next quarter ; no quotation can be got for prompt, 
as thereis none to be had. 

The quarterly iron market in this district has been fixed for the 
6th prox., at the Royal Exchange, Middlesbrough, it having been 
found inadvisable to follow the example of Birmingham in postpon- 
ing it till the next week. The Birmingham gathering is held in the 
following week, because of the musical festival which takes place 
there in the first week of October. 

The finished iron and steel manufacturers are, as a rule, more 
cheerful in their reports, and a larger business is being done, but 
the improvement is more noticeable in the steel than in the finished 
iron trades. There is a good inquiry for steel plates and angles, 
and the advanced prices are being realised. Quotations are as 
follow :—Steel ship plates, £6; iron ship plates, £5 10s.; steel 
boiler plates, £7 ; iron boiler plates, £6 10s.; steel angles, £5 15s. ; 
iron angles, £5 7s. 6d.; common iron bars, £5 10s.; best bars, £6 ; 
best best bars, £7 ; all less 24 per cent. discount and f.o.t. at 
producers’ works. ils are in no better request, and £4 per ton 
at works would readily be accepted for heavy rails. In accordance 
with the sliding scale arrangement Mr. Waterhouse has ascertained 
the average realised price of the steel delivered by the Consett Com- 
pany during the months of June, July, and August, and finds that 
it has fallen so much that the wages now paid to steel millmen 
must be reduced 2} per cent. for October, November, and 
December. 

Mr. Waterhouse has also issued his report to the Conciliation 
Board showing the amount of the deliveries of finished iron and 
the average prices realised therefore during the month of July and 
August. The production shows very little change, but the realised 
price of all kinds is, on the average, close upon 2s. per ton less 
than wasobtainedin May and June, the figures being £5 11s, 10°89d., 
and wages are therefore to be reduced 3d. per ton from puddlers 
and 24 per cent. from other mills and forge workmen, this to take 
effect from Monday next, and continue in force during October and 











November. The following are the details of the return :— 

Sales during the Two Months ending 31st August, 1891. 
Percentage Average net 
Description. Weight invoiced. of selling price 

total. per ton. 

Tons cwt. qr. Ib. £ea 4@ 
Rails .. 682 4 2 18 1°50 5 4 5°92 
Plates .. 23,116 3 1 15 54°83 5 10 8°57 
Bars 12,6738 18 8 8 .. 80°07 .. 5 16 0°57 
Angles .. 5,736 19 1 24 .,. 1360 5 8 469 
42,159 1 O 27 .. 10000 .. 5 11 10°89 


The shipbuilders are as well off in this district as in any other, 
and better than in most parts. Their yards are kept in regular 
operation, and nearly as many men are employed in most of them 
as in the very brisk times of a couple of yearsago. Several good 
orders have been placed this week, among them orders for half a 
dozen steamers to be finished b we oy yards, and several 
contracts have been taken by Tees builders. But to keep the 
yards on the North-East Coast in full operation, a new order must, 
on the average, be secured every day, and of late that has been 
very far from being the case. The prices obtainable for new 
vessels now are very low. The question of a reduction of wages 
will, therefore, not be allowed to drop. The North of England 
gave a month’s notice of a 5 per cent. reduction, and this week the 
members of the Boilermakers’ and Iron Shipbuilders’ Association 
are voting by ballot whether they will agree to this. 

Engineers and bridge-builders are well occupied, and have less of 
which to complain than most traders, 

Messrs. Hawthorn, Leslie, and Co, will pay 4 per cent. dividend 
to their ordinary shareholders. 

About 250 men at the Central Marine Engine Works, West 
Hartlepool, are still on strike, their grievance being that the firm 
employ an undue number of apprentices, and it is contended that 
they unduly use these apprentices against the men. 

The business carried on by Sir W. G. Armstrong, Mitchell, and 
Co., Elswick and Low Walker-on-Tyne, has been fairly prosperous 
during the last financial year, and the ordinary shareholders get 
the best dividend that the company has yet declared—11} percent. 
perannum. They have a capital of nearly £3,000,000, of which 
two-thirds are ordinary shares, and the net profits of the year, 
after deducting an amount for depreciation, were last year 
£309,621. Of this, £239,723 go to the ordinary shareholders. To 
the reserve fund £40,000 is added, making it now £150,000. The 
depreciation written off leases, buildings, machinery, plant, Xc., 
amounts to no less than £101,106. e works have been fully 
occupied during the year, both in this country and at Pozzuoli, in 
Italy. Nothing is said in the directors’ report as to the prospects 
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of the works in this country, but it is stated that the works at 
Pozzuoli have on hand a sufficiency of orders to keep them 
employed for some time. The company's £100 shares, all paid, 
are now quoted 173} in the markets, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a good deal of business this week in the pig iron 
warrant market. Transactions in Scotch warrants have been few, 
but an active business has taken place in Cleveland and hematite 
iron. Scotch warrants have sold at 47s, 4d. to 47s. 6d., cash ; 
Cleveland at 40s. 6d. to 40s. 9d., and hematite at 50s. 6d. to 
50s. 8d. There has been a good demand for hematite for forward 
delivery, and some business of this description has also been done 
in Cleveland iron. 

The prices of makers’ iron are as follows :—G.M.B., Govan and 
Monkland, f.o.b. at Glasgow, No. 1, 48s.; No. 3, 47s. 9d. ; Carn- 
broe, No. 1, 48s. 6d.; No. 3, 48s. 3d.; Clyde, No. 1, 56s.; No. 8, 52s.; 
Gartsherrie and Summerlee, No. 1, 57s.; No. 3, 58s. 6d.; . 
loan, No. 1, 58s. 6d.; No. 3, 55s.; Coltness, No. 1, 588. 6d.; No. 3, 
54s.; Calder, No. 1, 57s. 6d.; No. 3, 54s.; Glengarnock, No. 1, 
57s. 6d.; No. 3, 50s.; Eglinton and Dalmellington, No. 1, 5ls.; 
No. 3, 50s.; Shotts, at Leith, No.1, 59s. 6d.; No. 3, 55s. 6d.; 
Carron, at Grangemouth, No. 1, 61s. 6d.; No. 3, 54s. 

The shipments of pig iron from Scotch ports in the 
amounted to 8886, compared with 9031 in the corresponding week 
of last year. Germany took 1368 tons, Canada 1330, Italy 1221, 
United States 750, Australia 280, France 330, South America 20, 
India 120, Russia 125, Holland 205, Belgium 100, Spain and 
np 60, China and Japan 210, other countries 560, the coast- 
wise shipments having been 2127 tons against 3666 in the same 
week of 1890. The total shipments to date are 209,394 tons, com- 
pared with 348,254 last year. 

There is now some movement observable in the import ore trade, 
which has been very quiet for a long time. About a week ago the 
freights from Bilbao to the Clyde sharply advanced in consequence 
of a scarcity of a 6s. 3d. having been paid. But more 
steamers are available this week, and the rates have gone back to 
5s. 104d. A number of contracts have already been fixed extend- 
ing over next year, the amount in the aggregate being about 
the rate paid under these contracts from Bilbao 


t week 


— tons, Be. Tha. 
to Glasgow is 5s. 74d. for the freight. 

There have been several c in the furnaces during the 
week, one furnace additional been put on hematite at 
Gartsherrie, one on basic at Glengarnock, and one on ordinary at 
Eglinton ; while the hematite has been put out at Eglinton, the 
ordinary at Gartsherrie, and the ordinary at Glengarnock. The 
total number blowing in Scotland is now 74, as compared with 
78 this time last year. 

g the past week there has been “4 from Glasgow 
locomotive engines and tenders to the value cf £15,800; 
sewing machines, £15,120; other machinery, £32,500; steel 
goods, £19,500 ; and general iron manufactures, £31,000. 

In the malleable iron trade a steady business is being done as a 
result of conferences among the makers; the lowest grade of 
common bars has been advanced 2s, 6d. per ton, and iron sheets 
have been raised an equal t. No ge has been made as 
= the higher es of bars. The lowest grade of common 

rs is now quoted £5 17s. 6d., the best bars of this ~*~ being 
7s. 6d. higher ; second grade, £6; highest grade, £6 6d., the 
best bars of the last two grades being each 10s. per ton higher ; 
sheets, £7 12s. 6d., all less five per cent. discount. me 
additional lots of unbranded iron for the Indian market have 
been placed in this district at £5 5s. net. 

_ The steel trade continues to improve. The orders for shipbuild- 
ing steel that have come into the market within the last few weeks 
turn out to be r than was at first su , and they have 





imparted a decided stimulus to the trade. In consequence of the 
improved demand and the advanced cost of the raw material, prices 
of Siemens ship plates are now quoted 7s. 6d. to 10s. per ton above 


the lowest point at which business was reported to have been done 
some time ago. Makers now quote ship-plates £6 10s., les 
£5 17s. 6d., boiler plates £7 to £7 2s. 6d, and sheets £8 to £8 2s, 6d., 
all less 5 per cent. discount for delivery in Glasgow district. 

The makers of malleable tubes, who were lately anticipating 
dull trade, now report a better demand, much of it in ti 


Much depends upon the events of the coming month. At present 
activity is developing, and good authorities say that if maintained, 
progress by the end of next month will be well assured and will be 
a keynote to the future. 

One sign is encouraging. Buyers are pressing to place business, 

——— are holding k, calculating upon improved prices. 

week Swansea received large consignments from Newport and 
exported 49,874 boxes. Quantity received from works amounted 
to 43,974, stocks thus decreasing to 82,926 boxes. A good deal of 
tonnage is due in a few days from the States, Batoum, and Lisbon. 

The iron and steel works are getting in large quantities of foreign 
ore. Prices are low, 12s, 3d. to 12s. 6. Swansea, 

In the lifetime of one man there has been a great change in iron 
ore consignments. The present coxswain of the Aberystwyth life- 
boat, an old seaman, used to bring to Wales the only iron ore that 
was used with native Welsh. This was Whitehaven ore, from 
which the ton’ to Newport alone was 9s. 9d. 

Pitwood remains in request, and 15s. 6d. to 15s, 9d. were 
current quotations at Cardiff, Swansea 17s. 3d. 

A meeting of shipowners is to be held at Cardiff next week, when 
Mr. G, A. Laws, the manager of the my 8 Federation, is to 
attend and explain the insurance scheme which he is promoting. 
Mr. Wilson, secretary of the Sailors and Firemen’s Union, is in 
favour of the general principle, but objects to one of the clauses 
giving preference of employment. 

The annual gathering of the Bristol Channel Marine Engineers 
was held in Cardiff on Saturday, when there wasa large attendance. 
The speech of the day was made by Mr. John Gunn, who referred 
to what marine engineers, and engineers in general, had done for 
Cardiff. Its rapid rise from a population of 20,000 to 160,000, and 
its exports from 1,000,000 to 12,000,000 annually, were marvellous 
facts. Mr. Gunn drew attention to the special opportunities existi! 
at Cardiff for giving boys a good engineering truining, and hoped 
that his engineering friends would supplement scholarships, so that 
when youths anxious to study their profession charge of valu- 
able machinery they would be in possession both of practical and 
theoretical | ing. 

Some alarmists have been anticipating a strike amongst the 
colliery enginemen at Dowlais, 210 of whom have given in a 
month's notice. The latest news is that there is every prospect of 
an amicable arrangement, the company offering very fair con- 
cessions. 

North’s Navigation Collieries are to declare a 10 per cent. divi- 
— all round. - a 

general manager is to be appointed to the Taff Vale Railway. 

The Board of Trade report Os petroleum explosion at New- 
port, Mon., last May, on board the Tancarville, has been received. 

cause of the explosion could not be traced, but the vessel was 
found to have structural defects. The ballast tank was unfit for 
storage, and no suitable steps had been taken for cleansing. In 
conclusion, the report recommended certain courses to be adopted, 
by which, under well-framed regulations, and the direction of a 
central authority such as the Board of Trade, these accidents might 
be lessened or avoided altogether. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


In the general state of the iron business little change has taken 
place upon the week, the improvement noticed on the American 
and the British markets having, as yet, failed to appear in this 
country. The most that can be said is that there is a general 
activity all round, and no depression or discouragement anywhere 
to be observed. The situation of the Silesian pig iron market 
remains without any material change. Production is in just pro- 
portion to consumption, so that, in spite of export trade having 
almost entirely ceased of late, stocks show no increase, Any 
animation in the malleable iron branch cannot as yet be reported 
— become visible, demand as well as prices remaining dull as 

ore. 

The Austro-Hungarian iron industry forms a favourable excep- 
tion to most of the iron markets over here, having, until now, 
preserved its old tone of quiet confidence. The blast furnaces are 
reported to have sold their production for many months to come. 
Stocks have been cleared. On the Ist of October the Alpine- 
Montau sas Ag blow in another blast furnace, with a daily 





with shipbuilding, but they have not as yet been able to obtain any 
material advance in prices. 

The coal trade continues active, the pressure for shipment on 
the East Coast having scarcely slackened in any appreciable de 
Prices have been steady on the basis of the following rates f.0.b. at 
Glasgow :—Main coal, 8s. per ton; splint, 9s.; ell, 9s. to 9s. 3d.; 
steam, 10s. to 10s. 3d. It is understood that the price of household 
coals for domestic use will be raised 1s. per ton on Ist October. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade kept up tolerably well last week, and this week 
there is even an increase. The return last week, ending Wednes- 
day, showed a total of 241,804 tons exports from the Cardiff ports ; 
and this week opened well, the Bute Docks being much fuller 
than usual, and on Monday Penarth shipped 9473 tons and Barry 
17,130 tons. Thus the prospects of a good week’s total are strong. 
The agricultural world around are by no means pleased with the 
continuance of activity in the coal trade, as it makes labour 
unattainable. This week an agent from the farming counties 
adjoining has been about the collieries, offering 5s. per day to men 
if they will come and harvest. Even this rate, which is more than 
farmers can afford to pay, cannot tempt colliers, who easily earn 
from £2 to £3 per week. Swansea and Newport, Mon., shipments 
during the past week have shown improvement. 

In price steam coal maintains, within a shade or two, late quo- 
tations. This week at Cardiff best has been selling at 13s. 6d. to 
14s,, and seconds 12s, 9d. to 13s, Small remains at 5s. 6d. to 5s. 9d. 
House coal has advanced 3d. per ton. Present prices are:— 
No. 3, 13s. ; through, 11s. No. 2 also 11s., and best small 8s. 9d. 
per ton. 

The slight improvement in coke continues, and furnace is now at 
18s. to 18s. 6d., and foundry ordinary has touched 21s., special 
being as high as 24s. At Swansea coke is selling from 19s, to 20s., 
foundry and furnace as low as 16s. 

Patent fuel is fairly active at Cardiff and Swansea, prices 12s, 6d. 
to 13s. Cardiff export last week was satisfactory, and cargoes, 
one of 1000 tons to Algiers, and another of 660 to La Guayra, were 
noted. Swansea exported 1830 tons to France, and 6600 to Italy. 
Good times in coal are prompting colliers in some districts to make 
them better. The Plymouth men are agitating to be relieved from 
advanced elementary school fees, and had a large meeting on 
Saturday last in furtherance. Other sections of society object to 
shifting burdens, especially when colliers are so well able to pay. 

The steel works are busy with steel bar for tin-plate works, and 
prospects in this direction are steadily improving. On ’Change at 
Swansea mid-week it was stated that the price of bars was firm, 
and there was a likelihood of their seeing higher figures. Pig, too, 


has been firm throughout the week. The followi uotations 
remain :—G w pig, 47s.; Middlesbrough, 49s. 74d.; hematite, 
50s. 6d.; Welsh bars, £5 7s. 6d. to £5 10s.; sheet iron, £7 to £8; 


sheet steel, £8 to £9; Bessemer blooms, £4 10s.; bars, £4 15s.; 
Siemens bars, £5 to £5 2s. 6d.; steel rails, £4 5s, to £4 7s, 6d., 
heavy; light, £5 10s. to £5 12s, 6d. 

The quotations for tin-plates are the same; iron cokes at 12s. 9d, 
to 13s.; Bessemers, 13s. to 13s. 3d.; and Siemens, 13s, 3d. to 
13s. 6d. The course of this important industry is being watched 
with solicitude by many others beside those directly interested. 





production o % Prices for pigiron remain firm. The rolling 
mills are also actively employed, as there is a good demand comi 
forward in all branches of the finished iron trade. Plates an 
sheets have still improved with regard to inquiry; but in this 
branch prices are weak, and in no proportion to those of the raw 
materials. The result of the export trade in iron and iron manu- 
factured goods is by no means of a satisfactory nature. From 
January till May a retrograde movement can be noticed in pig and 
scrap iron, in bars, wire, and in the small articles of iron goods. 
An increase, on the other hand, may be noticed in blooms, ingots, 
girders, rails, plates, and iron castings. 

On the French iron market an improvement can so far be 
reported, as prices have slightly increased in firmness. Bars are 


quoted 160f. in Paris; girders, 170f. Old rails are in weak request 
at 95f. Foundry pig is enjoying a brisk demand, and stands at 
142-50f. p.t. 


The Belgian iron industry remains in an unchanged state of 
stagnation. Latest tendering for rails for the State railways 
showed a reduction in price of 15f., i.c., almost 10 percent. This 
is the more c ristic when it is considered that no foreign 
houses tendered. An order for 150 wagons has been divided 
among several inland works. 

The present dulness in both the French and the Belgian iron 
trade is certainly not owing to any want of activity and cleverness 
on the part of the inhabitants connected with business. It is 
generally admitted in Continental industrial circles that where a 
place is shut up to any other nation, the polite Frenchman or Belgian 
yet gains admittance, 

The well-known Cockerill Company a short time ago agreed to 
carry-on its extensive business for another thirty years with a 
capital of fifteen million francs, and under direction of five 
managers and four commissioners. 

On the 19th instant a terrible accident occurred in the collieries 
near Forchies—Hainault—killing a number of miners, who were 
working underground at the time. 

ere is, on the whole, little business of any weight stirring on 
the Rhenish-Westphalian iron market. Iron ores are still in weak 
demand, inferior sorts especially showing a decreasing tendency. 
Pig iron keeps quiet. The demand is, in spite of satisfactory 
activity among consumers, rather small. Regarding the different 
sorts of pig iron, nothing can be added to what has been 
reported in last letter. In the malleable iron department 
bars are in lively request for home demand, but prices 
continue to be reported as unremunerative and depressed. 
This may also hold for girders, which appear to suffer from the 
pressure of foreign competition even more than bar, and prices are 
said to have moved in a downward direction. The plate business 
shows no change either in employment or in the tendency of 
prices. Plates for boilermaking purposes are in particularly active 
request; sheets, on the other hand, are only irregularly demanded 
just at present, and unpaying prices are complained of here as well 
as in most branches, 


a © the Zuricher Zeitung, the import of pig iron into 
Italy from Germany was, during the first seven months of the yea: 


r 
39,196 t.; from England, 66,427 t. For the same period in 1890 
German import was 28,109 t.; English import, on the other hand, 
100,063 t. Of the total export of pig iron from Germany about 
6 per cent. fell to Italy; of English export scarcely 3 per cent. 
The import of coal from Germany to Italy was from January Ist to 
July 31st, 1891, 36,100 t.; from England, 2,175,000 t. During the 
same period in 1890, 61,100 t. were imported from Germany, 
against 2,351,000 t. from England. 





It appears that the new steel lance of the German cavalry, which 
was introduced some time ago, partly as a trial, has not proved a 
complete success. One complaint is that the lance is apt to bend, 
particularly when used by the heavier troops—Lancers and Cuiras- 
siers—in their various exercises, In carrying out attacks in woods, 
again, the lance easily bends as soon as the man gets entangled 


-between trees; in this case an accident is likely to occur. A 


wooden lance would in such a case simply break to pieces, and thus 
prove safer. Another complaint is that the varnish on the back 
side of the lance soon comes off by use, when the steel, being bare 
and exposed to rain, or from mere handling, turns rusty, which is 
a decided disadvantage in more ways than one, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 17th, 1891. 

ADvIcEs from several interior iron centres show a slight improve- 
ment during the past few days for barbed wire, sheet iron, and 
material going into machine-shop work, and into establishments 
engaged in supplying agricultural ay poten oo _ Stovemakers 
have also bought iderable supplies of raw ma’ , and bridge 
builders are in the market this week fcr several thousand ton lots 
of material, to be furnished by November Ist. The general situa- 
tion is about as good as could be expected, considering the long 
dulness through which the country has passed since last autumn ; 
fortunately, however, there are no heavy stocks in the markets of 
the country to be worked off. Manufacturers have persistently 
kept production inside of demand. Work on the furnaces under 
construction in the South has been pushed along actively, and 
within the next sixty days ten or twelve new furnaces will be ready 
to blow in. Quite a number of Northern furnaces have been blown 
out and repaired, the effect of the improvement being to reduce 
cost of production sufficiently to withstand the increasing competi- 
tion from Southern furnaces. Vigorous preparations are being 
made to make the Columbian Exposition a grand success, Tide- 
water quotations for foundry No. 1 are 17 dols. to 18dols.; No, 2 
16 dols. to 16°75 dols.; steel rails, 30dols, to 31 dols.; old rails, 
21 dols, 














NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineer—Wiliiam J. 
Canter, to the Raleigh. Staff Engineers—John E, Chase, to the 
Sans Pareil, and John A’Court, to the Himalaya. 


BirKBECK LITERARY AND SCIENTIFIC INSTITUTION, — The 
Fifty-ninth Session of this Institution will open on Thursday next. 
About 200 classes meet weekly in cial and technical subjects, 
Mathematics, Natural, Applied, and Mental Science, Languages, 
History, Literature, Art, Music, Law, &c. Special classes are 
arranged for University, Civil Service, and other examinations. 
To meet the great demand which has arisen for teachers’ training 
classes, the Council have arranged for certificate and Queen’s 
scholarship classes to be held on Saturdays. On Wednesday 
evenings lectures will be delivered in the large theatre of the 
Institution. Amongst those who are already engaged may be 
mentioned, Sir Robert 8. Ball, Mr. George Du Maurier, Mr. Joseph 
Hatton, the Rev. Dr. Dallinger, Dr. J. A. Rentoul, M.P., the Rev. 
A. Boyd Carpenter, Miss Amelia B. Edwards, Mr. Samuel Brand- 
ram, Mr. Jt Carrodus, Mr, Herbert Ward, Mr. Charles Dickens, 
Dr. W. A. Barrett, and Mr. Charles Fry. As the Institution comes 
under the new scheme in October, a considerable reduction has 
been made in the subscriptions. 


Tue St. Crain TunNEL.—The St. Clair Tunnel, an international 
work, which forms a land connection between the Canadian lines 
and the American lines running to Chicago, was formally opened 
on the 19th instant by Sir Henry Tyler, the chairman of the Grand 
Trunk Railway. The tunnel, which has a length of 6026ft., or 
11,553ft. including its excavated approaches, is constructed under 
the bed of the St. Clair river, between Point Edward, in Ontario, 
and Port Huron, in the State of Michigan. It is 20ft. in diameter, 
and is lined throughout with cast iron plates 2in. in thickness, the 
lining weighing altogether 28,000 tons. Hitherto the trains have 
been carried across the St. Clair river on huge ferry boats, which 
were liable to be delayed by ice in winter, in addition to the ever- 
present risk of crossing a rapid stream. The tunnel not only 
abolishes these dangers, but reduces the length of the journey b 
six miles, Arrangements have been made for electric lighting all 
through the tunnel, and forthorough ventilation. TheSt. ClairTunnel 
adds another important link to the chain of railway communication 
between Canada and the United States. The Niagara Bridges, the 
International Bridge at Buffalo, and the structure at Sault Sainte 
Marie have testes | afforded direct connections across the in- 
ternational boundary line ; but the Chicago business has hitherto 
been obstructed by the deep and rapid St, Clair river. The boring 
of the tunnel proper was done by means of large and heavy wrought 
iron shields with sharp cutting edges, each shield being driven 
forward by hydraulic rams of enormous power. From the time 
when the shields were lowered into = at the two pro} 
entrances till they met in the middle the work occupied just a 
year. Over 880 tons of bolts and nuts were used in eprint gras | 
the lining, which weighs altogether 28,000 tons. The road 
under the river is practically level, but the gradient of the 
approaches is] in 50. The cost of the tunnel proper is given as 
£292,000. Four large ten wheels coupled locomotives, as illustrated 
in THE ENGINEER 24th April last, have been provided for use at and 
in the tunnel, weighing 424 tons each. e rails weigh 100 Ib. 
per yard, and are of the largest section in use on the American 
continent. 


THE CoRDELIA’s GuN ExpLosion.—Captain H. T. Grenfell has 
made the following report on the explosion of a heavy gun on the 
delia , in the Australian naval service: ‘I was standing on the 
port side of the bridge at the time, and was actually looking at the 
gun at the very moment it burst. When No. 1 fired there was an 
appalling explosion, and huge pieces of iron went flying in all direc- 
tions. If you have seen the remains of the gun you may imagine 
that it was anything but pleasant. To show the range within 
which damage occurred, the breech-block and carrier were blown 
across the deck and landed on the starboard gangway. The funnel 
casing is much torn, and the waste steam pipe and hoisting gear of 
the funnel are destroyed. Nearly everything outside the trunnions 
went overboard, The right trunnion went overboard, and the left, 
after striking the poop, fell on the quarter deck. The explosion 
burst through the upper deck, and part of the carriage was blown 
down on to the main deck, rele wounding two men there. 
From the appearance of the ship’s side the whole of the force of 
the explosion seems to have been on board. I saw the fragments 
of the gun and surroundings fall into the sea over the starboard 
bow about 100 yards away. I cannot assign any cause for the 
disaster. The débris gives one the idea of a gun that had been 
burst by an enormous charge of some monstrous compound. Of 
course I know that such a thing is impossible; and out of the ques- 
tion in this case; but the appearance of the gun, broken np into 
small pieces like cast iron or glass, gives one that impression. Asa 
matter of fact, I cannot give any reason whatever to account for 
the catastrophe. I have given strict orders for everything in any 
way affected by the accident to be marked, with a view to facili- 
tating any investigation, and I have also caused the officers on the 
bridge at the time who witnessed the affair to write down their 
impressions upon it. Three midshipmen were standing by at the 
time; they were only singed and shaken, but all the rest were 
killed. The accident did not cause much delay, We stopped the 
engines for about half-an-hour to clear them of the broken glass 
and débris, and then we made the best of our way to Sydney, with 
a view to getting the ship repaired and re-armed, and of doing what 
was possible for the wounded.” 
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NEW COMPANIES. 
THE following companies have just been regis- 
tered :— 


Furness, Withy, and Company, Limited, 


This company was registered with a capital of 
£700,000 in £160 shares, to acquire the under- 
taking of an iron and steel shipbuilder and repairer 
now carried on ye 2 Withy, Rd. William Vick. 
and C, Furness, trading as Edward Withy and 


Co, at Hartlepool, and also the wadertahing of a 
shipowner, now carried on at he Hartlepool b 
Christopher Furness, ae ie com, on _busi- 
ness generally as ipowners, ipbuilders, 
mares insurance agents, underwriters, bankers, 
., With a view to the acquisition of the above 
pene are and carry into effect an ment 
sande September 14th, between Christopher Fur- 
ness of the first part, H. Withy, R. W. Vick, and 
the said C, Furness of the second part, and dT. H. 
Tilly of the third part. The first subscribers are: 


C. Furness, West Hartlepool .. .. .. «2 «- 1 
H. Withy, West Hartle pool. +. as aN | 
ae. W. Vick, ath - 1 
G. L. beter, West I artlepoo os 08 6 1 
1 
1 


R. B. Stoker, Billiter-avenue, Odd. sy es 
E. W. Sievewright, Hartlepool.. .. 


The number of directors is not to rm ram than 
three nor more than seven. The first are Chris. 


Furness, Hy. Withy, and R. W. Vick. Qualifica- 
-, £00, Remuneration, £700 per annum 
ivisible, 





Carmont Elastic Wheel, Limited. 


This company was registered with a capital of 
£30,000, in £1 shares, to carry on in Great 
Britain or elsewhere the o basiness of manufacturers 
of, and dealers in, Carmont’s elastic wheels, and 
pon acquire certain patents relating thereto, in 

ance with an a ment made August 20th 
between Hazlewood Ca rmont of the one part and 
Thos. Nicoll on behalf of the company of the 
other part. The subscribers are :— 


Shares. 
Ww. a, etonmal, egteneenim, South Ken- 


J.J. * Harhutt, Ui yper Woburn-place_; peas 

C. J. Griffin, 8, St. James’s-square, aw... 

G. Thompson, Torquay- on: Devonshire- road, 
Fores' ee 

H. wet Helmsdale, H ‘am, Surre 

G. H. A. Thunder, 16, Gledstane- 


oe ee 


— ee 


, West Ken- 
si 
H. de 
Ww 


Bloding, Queen’ 8. mansions, Vv ictoria. street, 
estminster oe 1 

The ae of Gute is ot to be ame than 
two, nor more than five, the first to be a sp sano 
by the signatories to the memorandum of associa- 
tion ; qualification, £250; remuneration, 15 per 
cent. on net profits after payment of 15 per cent, 
dividend. 





Export Engineering and Mill Furnishing Com- 
pany, Limited. 


This company was registered with a capital of 
£2000 in £1 shares to carry into effect one 
ment, made September 9th, between Ro! rt 
King of the first part, James Pierpont of the 
second part, and A exander Boughey, on behalf 
of the company, of the other part, for the age 
tion of the interest of the said Robert Ki 
the mill furnishing and general agency Salen 
hitherto carried on by him in Spain, Portugal, 
and elsewhere, and to oe oan in machi- 
pa plant, implemen’ mill sundries, &c. 

Registered without article. 


Armstrong Cycle Com Company, Limited. 

This com was registered with a capital of 
£10,000 in eI shares, to acquire the cuhedehing 
of the Armstrong Cycle and Engineering Com- 
pan pony, Ue pers in accordance with an agreement 

e gust 29th between the ——- in 
the mid p oben Cycle and Engineering Com- 
jae ay i of the first part, the debenture 

ders of that company of the second part, E. 8S. 
Elvey of the third part, Robt. C. Nichols of the 
fourth part, and the mp ne Ae y of the fifth part. 
and generally to carry on business as bicycle and 
tricycle rong se ee mechanical engineers, 
millwrights, ironfounders, wire drawers, tube 
makers, saddlers, galvanisers, japanners, enamel- 
lers, electro-platers, &c. 

The number of directors is not to be less than 
two nor more than five, the first being E. 8. 
Elvey and R. C, Nicholls; qualification, 1000 
shares. E. 8, Elvey shall be managing director ; 
his remuneration shall be r annum, and if 
in any year the net profits of the company shall 
be more than sufficient to pay all di end due 
on the 1350 first preference shares, he shall be 
paid a bonus equal to the amount of such excess 
of profit up to, but not exceeding £100. Qualifi- 
cation of ordi ‘directors, £100 ; remuneration 
to be determined in qoneent meeting. 


French Rigi Railway Company, Limited. 

This company was registered with a capital of 
£10,000 in 1 shares, to purchase ene M. 
Charles Leon Lormier, of Bagneres de Luchon, 
Haute Garonne, France, certain concessions, 
rights, and powers relating to the construction of 

a cog-wheel railway from eres de Luchon to 
the Antecade, and to the erection of hotels in con- 
nection therewith or in the neighbourhood thereof, 
and for such purpose to carry into effect an agree- 
ment made September 14th, between Charles L. 
Lormier of the first part, the Corporate Trust, 
Limited, of the second part, and a trustee, on 
behalf of this company, of the third 1 part, to con- 
struct the said railway and other cog- mee 
railways, or other railways or tramways in the 
Republic of France or elsewhere. 

Registered without articles of association, Sep- 
tember 18th. 


Harrison Patents Company, Limited. 


This com was registered with a capital of 
£10,000 in el shares to adopt and cont into 
effect an e be- 


_— expressed to be m 

tween Jn. Harrison of the one part, and the com- 

pany of the other part, for the acquisition of 

certain patents relating to improvements in horse 

raWvith alight meatt _ = po 0 
mcdifications the ions con- 

tained in table A apply. 





THE PATENT JOURNAL. 
Condensed from “The Ilustrated Oficial Journal of 


Application for Letters Patent. 
*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


12th September, 1891. 
15,445. Equitiprium Vatve, W. C. Blackett, New- 


castle-on-Tyne, 
15 =, Screw-cuttino Latues, C. W. H. Penwarden, 
on. 


15,447. Braces, V. F. Wood, London. 
15,448, FASTENING Corps, A. E. Crawford, Brighton. 
15,449. —— for BENDING METAL Prates, H. 
Smith, se Smith, jun.,and O. Smith, Glasgow. 
1s, ee Sror iorsoNs for Looms, W. Townend and J. 
e! . 
15,451, Sanaa Raitway and other Cars, R. W. 


on. 
15,452, enewe Device for Hitcnina ANIMALS, A. 
Dau on. 


15,4538. IMPROVEMENTS in Evxvators, G. B. Mills and 
ma, W: Ireland, London. 
5,454. Car Courtine, Z. McComb, W. L. Hook, J. 
McComb and RG ie, London. 

15,465. Fotpine Bep, W. H. Munns.—(J. A, Simpson, 
and W. K. Marshall, United States). 

15,456. Matcues, J. Vv. Johnson, London. 

15, 1457. FLUSHING Tanks, C. Horton, Birmingham. 

15,458. ADVERTISING, C. B. Stot , Halifax. 

15,459. Permanent Way of ae, J. Inglis, 


‘ow. 
15,49. Picks, &c., G. Berrisford, Sheffield. 
15. “eal Exciupinc Dravonts, &c., H. Millar and W. 
, Newcastle-on-Tyne. 
wi YCLE BRAKE PowER Sustarver, R, Clamp, 
mdon. 


5,463. hg oa the Heaps of Looms, W. H. 
re. te Halifax. 

15,464. Cranks for Drivinc Cycies, J. G. Marshall 

and H. Shoosmith, Birmingham. 

15,465. HARVESTERS, T. C. Sar, ant, Northampton. 

15, 466. Minino Sarety Lamp, 8. ., and W. Ellis, 
Wakefie 

15, seamen Brewers’ Wort, 8. A. Croxford, 


r 

15, — MovaBLe rend for ScHoo.s, &c., E. Edwards, 
nes 

15,469. i, TLuaixarina and Heatino Gas, H. Fourness, 


15,470. Roors, H. Lawrence, Southampton. 

15, ‘471. SAFETY Winvows, J. Barlow, Bournemouth. 
15, 472. RovLer Burns, F. Hiirter, don. 

15, "478. Burrons, W. Percox, Birming ‘ham. 

15, a Hypro-carRBon Motors, C T. Wordsworth, 


ester. 
15,475. a Aprons, B. L. Bowkett, Choriton- 
cum- 
15,476. od Enorneg, H. Ladislaw, London. 
15,477. Supp.yinc Feep-water to Steam Boiers, H. 


Ww, 
“es Macuiwes for Curtine Cacao, &c., A. J. Boult, 


.. We rader, Germany 
— Manipucatinc Wasuina Buive, R. Ripley, 
15,480. Dynamo Execrric Macuines, W. P. Thompson. 


L. Dakiman and F. Kirster, Germany). 
a Aeration of Liquips, E. W 


London. 
ne. Puree Ore, T. 


illiams, 
. H. J. Eskuchen and H. A 
aarman, London. 
15,4838. ELecrric ‘Laces, J.C. Mewburn.—(P. Sée, 
NCE, 
15,484. Cycres, W. H. Bird and J. 
London. , 
1b, , Protector for the Fret, T. G. Clifton, 
on. 

15,486. Braces, J. Mason, Bury. 

15,487. Cyciz Stanps, W. Hollier, Birmingham. 

15, 488. Cottar and Saint Front Ceemamataes, T. 


, London. 
15,489. Bun Diat, M. Kuster, London. 
15,490. Rerarninc iy Posrtion Meat, E. Chalmers, 


on. 

15,491. Pens, J. Phillips, London. 

15,492. 92. Down Quitts, W. Jubb, London. 

15, hy Far ee for Games, H. P. Trueman and J. W. 


C. Blower, 


ill, Birmin 
nee Cotourtne Martrers, The Clayton Aniline 
pay Limited, and J. Hall, London. 
wae ANUFACTURE of Boxgs, B. Wilcox.—(Paul 


Sohege 

15,496. Drivinc Gear for Cycies, J. T. Tilby, R. T. 
Monk, an P. Barnes, London. 

as hovunses Lamps to Cycies, W. Steward and 


4 n, 
— FrirgoRaes of Borers, J. S. Watson, Rother- 


15,499. Taroets, J. J. Lane and 8. Smith, London. 
15. 500. Tires for Cycies, W. Green, Birming! ‘ham. 
15,501. Apparatus for Curtina Tareaps, G. oY. Hart- 
well, Shipston-on-Stour. 
15,502. InrLators for Tires, E. H. Seddon, Man- 
chester. 
15,503. 
Liverpoo 
15,504. es and Cooxine Rances, G. R. Anderson 
and D. ack, Ww. 
— STRIPED SLEEVE Lrninos, 8. Mortimer, Brad- 


15, 506. Hot-Warter Borters, H Leggot, got, Bradford 
5,507. — APPARATUS, J Yule and C. K. 


"lest 


15,598. \Coxeraicnox of Tasies, H. Garlick and H. 


ee and Dryinec Grain, H. Wilson, 


es 

15,509. y bmp G. Dolenz, London. 

15,510. Laspex Crorn, &c., T. A. Sutton and W. H. 
tton, Manchester. 

15,511. SappiEery and Harness, W. Cook, Glendentan, 

Bridge of Weir. 

15,512. Courtine Link, A. Myers, L. Myers, and E, 
unt, Birmingham. 

15, = ECHANICAL SToxer, R. H. Williamson, Man- 


ester. 
16,614. Purrrication of Catorororm, 8. Pitt.—(R. 


Picket and Co., hme 
15,615, Nrrrie Aer, A. Vogt, London. 


14th September, 1891. 
15,516. Sreerina Heap for Bicycies, A. Woodbridge, 


‘irming’ 
15,517. Tap for CaTcHING Birps, J. M. Ford, Bir- 
mingham. 
15,518. Maxine AmMMoniuM CHLoRIDE, M. N. d’Andria, 
Lever julme, 
15,519. Optica, ILLusions, J. Dunbar and T. Jack, 
ion. 
15,520. Macuing for Piartine Down, G. B. Sharples, 
anchester, 
15,521. Prevmatic Tire for VeLocipepgs, 8. Redfern, 
15,522. Execrric Motor Conpuctor, G. B. Liickhoff, 


Croydo mn. 
15,528. Toy, F. E. Chalmers, London. 
15,524. Box. Rounp Borvum, R. Lamb and Sons, 


burg! 
15,525. Ting, G. W. Drane and H. F. Creeke, Leyton- 
stone. 
15,526. Steam Enoine Expansion Gear, H. Kuhn 
London. _ - 
15,527. Ventina Casks or Barrets, J. E. Dudley, 
Oldham, 
15,528. ImpRoveMENTs in WaTER Costs, A. M. Fowler, 


un., chester. 
15,529, eotes the Winp's Direction, E. J. Starr, 
Craw wn. 


15,580. or, Cc. J. Carr, London. 
— Bras or Inow Piva Tar, Ww. Holmes, Hudders- 





a ne Gurren Epoe Umpre.ira, W. Walters, 
on. 
= Busy Routers, J. Dunn and L, Fischer, 
15,534, Draw Bencu, H. Lane and A, Chamberlain, 
Birmingham. 
a. Ostaininc Oxycen, H. Brier and V. Jackson, 
‘OW. 


lasgow. 
15,536. Picks, H. Molyneaux, London 
a Supp.iyine O1, J. hauees. and J. Hoyle, 


mdon. 
15, *, Om Pressep Envetopes, W. K. Marsden, 
mdon. 

15,589 Atracninc Rais to Sieerers, H. Alecy, 

mdon. 

ai. Buiipine the Hers of Boors, W. H. Dorman, 
tafford. 

15,541. Heatina Water or other Fiurp, L. W. Leeds, 
London. 

15,542. TeLernone, D. Urquhart.—(Z. H. Despeissis, 
France. 

15,543. SLeEve Ho.per, H. Watts, Dublin. 

15,544. Cameras, A. M. Gillham, Wanstead. 

—_ Sounpinc Apparatus, M. Hutchison, Salt- 

15.546." Buve, H. Carter, Horwich. 

15,547. Makinc Saponaceous ore ae J. Alexan- 
i yay Company, Limited, and H. de Laspée, 

15,548. Fixing Detonators upon Raizs, D. Slade, 

mdon. 

ee Tire for Licut Venicies, T. Thorp, White- 

15,550. Suprtyinc WATER to Cioszets, G. Paley, 
Preston. 

15,551. Suzer-skin Rucs and Mats, G. W. Ramsden, 
Manchester. 

og Retorts for nan Sar, R. Orr and R. 


juther! 
15,553, MovaBLe y= ele Backcrounn, G. W. 


Morgan, Aberdeen. 
15 554. Pneumatic Tires, L. Holt, London. 
15,555. Drivinc One Saart from Anoruer, J. Patter- 
m, London. 


801 a 
15,556. Frames for Exposine Biixs, &c., B. Corrick, 
London. 
15,557. Fexpinc Printinc Macuines, D. T. Powell, 
1808 OF 8. Hag Lond 
. Crores, 8, ger, on. 
15,559. Raising the Pitz ‘of Corps, &c., A. J. Mayne, 
on. 
ag eo Booxsinpino, &c., P. Tagliacozzo-Volprignano, 


mdon. 

15,561. Norr-Booxs, &c., W. Penman, London. 

—. CuampaGne Stopper Tap, D. Littlejohn, 
on. 


15,568. Fonuixa Hanks of Yarn, G. O. Hoffman, 
—, _— Apparatus for Guns, T. W. Just, 
—. ee Orr Water, C. G. and G. P. G. Rives, 
15,566. AmaLGamaToRs, E. B. Parnell, London. 

15, ew — for Treatinc Orgs, E. B. Parnell, 
15,368. ‘Gam, C D. Brown, London. 

re 50. Femelle ge oy 38 R. _— London, 

15,571. INFLATABLE TIRES, T. B. ition. London. 

15, ior2. —_ 8 Feepine Borris, &c., A. Berger, 
15,578. Locks for CARRIAGE Doors, &c., N. Coulaud, 
15,514 Sonxw Prope.ier and Enoinez, R. McGlasson, 
7 ene Barrerigs, &c., A. de Meritens, 
~~ aaa Drivinc Banps, &c., W. Dryland, 
gs gaaaaae G. Troxler, jun., and I, Silverberg, 
_—. ‘. C. Braconier, 
15,579. CHarcinc Szconpary CELLs, &c., O. March, 


on. 
15,580. Preservina Eoos, &., V. C. H. Jessen, 
mdon. 


m. 
Securinc Raitway Ralss, 


15th September, 1891. 
15,581. Borne Brrs, E. C. Phillips, London. 
15, 582. TricycLes, J. Ralph, London. 
15, . Topacco Pipss, R. P. a London. 
15,584. Ear-Rinos, J. Bulova, London. 
15,585. Acruatine the Heaps of oma O. Imray.— 
(A. Silverberg and P. Schiffer, G corner) 
wee EARTHENWARE Jvucs, &c., Knight, Bir- 


Pr Currer Grixpinc Mace J. H. Storey, H. J. 
ee end A. Mastin, London. - 


15,588. CONDENSER BoBBINS or Spoots, D. 8. Ingham, 
Dews ury. 

15,589. Sprincs of Carriaces, &c., M. 8. Luck, 
London. 

15,590. Support for Ripers on Bicycues, W. J. Sollas, 
Dublin. 


15,591. Return Five Boixers, A. G. Brookes.—(J. F. 
Bliss, United States.) 

15,592. Cuest of Drawers and Warprose, H. E. E. 
Jenkins, Bristol. 

15, an PNEUMATIC Tires for Bicycies, D. Barclay, 


15,594, a of Hats, M. Cobe, Manchester. 
15,595. — Locks for Ramway Doors, J. Kaye, 


rd. 
15,596. Mountinc Tension Putieys, W. T. Beanland 
and T. Hepworth, Bradford. 
15,597. Barrery, C. U. Fisher.—(R. H. Thompson, 
United States.) 
—_— Swine Cranes for Meat Jacks, A. Kirby, Bir- 


15, 59. Conte Stream Enornes, D. and G. Carmichael, 
15,600. ~~ “EXTINGUISHING Apparatus, J. Clark, 

G &c., J. Locker, 
5 == Yarn, J. R. Garratt and W. Scott, 


15,6038. g— FLYERS, J. Newton, London. 

15, 004. Construction of Woop Rotuers, R. Shorrock, 

on. 

— Teacnine Aritumetic, C. H. Bray, Coventry. 
5,606. Twine Boxes like Dummy Parcets, E. B. 
vstitchell, Bristol. 

15,607. Mutes, P. J., A., and E, E. Evans, and J. 

eredith, Stroud. 

15, = PREPARING YARN, J. R. Garratt and W. Scott, 

oly wi 

15,609. SKELETON Heaps, &c., J. Smith, London. 

15, "610. Suavine Brusues, J. Robinson, ireland, 

15, 611. penne of Rees, G. and E. Woods, 


verpoo 
16, "tenia. _ Beer Encines, &c., T. Bailey, 


15,601. TY PE-WRITING MACHINES, 
London 


5,613. Um: isine the Vis Viva of the Erner, A. J. 
oth it.—(0. Korschelt, Germany. 
15, a, Tires, W. P. Thompson. —(A. T. Brown and 
W.L ~ Smith, 
15,615. PHoTocRaPHic Arranatvs, W. P. Thompson.— 
B. E. Moove, United States.) 
15,616. Arr Compressinc Pumps, W. P. Thomson.— 
(L. J. Genett, United States.) 
S 617. Fotpine Furniture, W. Parker, London. 
15,618. Vapour Bu W. M. Abbott, Liv 1. 
15,619. Boor Nara Macaines, H. H. Buffum, 
20. Pei 
15,620. umatic Tires, F. Veitch, Live: 1. 
15, 621, Pirates or E.ements, 8. C. 6. Cu ie, London. 
+t) jo23. Trres for WHEELED VEHICLES, E, Siltberg, 
ndaon. 
= 623, Mrtaviic Prorectors for Boots, J. R. Green 
t, London. 
15,63 624. MARINE ENGINE THRUST Brocks, J, Chaffaud, 
‘arseilles, 








15,625. Toaster, G. P. Main, London. 

15,626. Fiusainc Water Ciosets, J. "3B. Blanchi and 
. Touche, on. 

15, oat. Fu FILTERING Apparatus for Beek, J. Hornung, 


16,628. frame Brace, &c., H. Robson and A. Wise, 
London. 

15,629. Expansion Cy.inpers, &c., E. Riegelmann, 

15,630. Furxiuu Tusine and Hosg, C. F. Simon 


15,681. ‘Geet Generators, D. Almy, London. 

15,682. Suupixa Dovste Srep Lapper, M. Bithorn, 
Londo on. 

15,638. Sappies for Cycies, T. McGrah, Sheffield. 

15,634. Cora Dampine Macuine, Lee, Croll, and Co., 


undee. 
15,635. Toy Buckets and Paits, R. W. Bradnock and 
F. Redman, on. 
15,636. Turnip Currinc Macuines, E. E. Bentall, 
on. 
Yona. Turnip Cutrinc Macuinges, E. E. Bentall, 


5,688. ines Latuine, W. W. Bostwick, London. 

ry 639. Curr for Garments, L. M. Macready, London. 

15,640. Game of Sx, E. T. V. Miller, London. 

15,641. Sxups for Wacons, J. H. Pett and R. Matthews, 
London. 

15,642, Umprevias, W. Knapp, London. 

15, ,643, WHEELS and Tires for VeLocirepes, H. J. 
Jackson, Loxdon. 

15,644. PuospHoric Acip, C. Glaser, London. 

15, 645. Ce1Linc Buocks for ExLectric Licuat ‘Circuits, 
8. T. Greenfield and ©. J. Kintner, London. 

15,646. Universat Joints, T. W. Moran, London. 

15,647. BarreE1s, J. Pleukharp, London. 

15,648. Disencacine Suips’ Boats, D. A. Crombie and 
BE. R. Fletcher, Glasgow. 

15,649. Screws, A. Brooksbank, Bradford. 

15, 650. ATTACHING BrusHEs to their Hanpies, A. 
Brooksbank, Bradford. 

15,651. Convertinc Strontium SutpHate into Stron- 
trum CarponaTe, G. H. Gray, London. 

15,652. UMBRELLA ATTACHMENT, 8. W. Abbott, London. 

15,653. Bay Jumpers, C. L. Barr! , London. 

15,654. Enp-T1p Wacons, E. Manisty, London. 

15,655. Locomotive Venicies, O. Imray.—(C. Liihkrig, 
samany 
5,656. Brion, and TiLe-mMakinc Macuinery, E. P. 
eo London. 

15,657. PaotocraPuic CAMERAS, F, Shew and L. Henry, 
London. 

15,658. Rock-DRILLING Macuines, J. Sprenger, London. 

15,659. Smoxe Consumine Stove, W. Kilsby, London. 

15,660. ConveRTIBLE TRAVELLING Rvs, I. Goetz, jun., 
London. 

15,661. SuHrinkoxe Leatuer, J. de Hesselle, London. 

15, vtond Macurve for Decorticatine GRaln, U. Reverdy, 

mdon. 


5,668. ManuractuRE of Fiat Iron Sprinos, H. H. 


~~ er London. 
bay 664. RevoLvinG Pire Jomts, R. Ulmann, London. 
5,665. F. O. Neilson, 


CenTRiFUGAL SEPARATORS, 
ae os 
15,666. Horse Rakes, J. Harrison, London. 
15,667. Va.ve Gear, M. M. Brophy, London. 
15. =. PercussivE DRILLING cHinEs, P. J. Ogla, 
on. 
ag nnn Reets for Sew1nc Corron, J. Wedderburn, 


15,670. Motor, E. C. Horner, London. 
15,671. Sprinc Dart and TaRcET, J. ‘and A. Hannah, 


mdon. 
15 672, femme Rot.er Burinps, 8. Roston, London. 
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15,678. Lamp Burners, J. J. Grant, London. 
15,674. Preventinc SMOKE from Furnaces, T. Led- 


ward, London. 

15,675. Fotpinc CLorue’s Prop, J. F. Carruthers and 
G. H. Harrison, ‘orth. 

15,676. Watca STANDS, J. N. Mappin, London. 

15,677. Lasts for Boots and Suozs, W. Wills and G. 
W. Beattie, London. 

15, yo gua AppaREL for Douis, &c., J. R. Mally, 

15,679. CycLe and other WueEts, &c., T. McGrah, 
Sheffield. 

15,680. DouBLE-actinc Pyeumatic VALvEs, A. Richter, 

a for Bo W 8. A. Ward 

. APPARATUS for Borina WELIs, 8. ard, 

Sheffield 


15,682. Non-conpuctors for Hanv.es, H. Hutton and 
H. Wi 1d. 


. Wilkins, Sheffie! 

15,683. Clocks, W. H. Wilkinson and J. K. Walter, 

15,684. Lapres’ Waist Beit, W. L. de Normanvilile, 
Liverpool. 

15,685. Securinc the Lasu to the Warp Srock, E. 
Goddard, Walsall. 

15,686. Borinc, &c., Bossrys and Spoois, A. Greg, 
London. 

15,687. Ventrnc Taps, J. Burnett and G. Paxton, 
Kilmarn 


ook. 
15,688. Strzam Trap, H. D. Harrop, Halifax. 
oe Boat, J. Lockie and N. 8. Arthur, 


i 
15,690. DispLayinc Pictures, Maps, &c., E. C. Hore, 
mdon. 

—_ Stickinc Postace Stamps, J. H. Teale, Livers 
pool. 

15,692. Vatves for Steam Enotnes, J. Adamson, Man- 
chester. 

15,698. Type-wriTInG Macutnes, A. Philburn, H. 
Gartside, and C. Redfern, Manchester. 

— Pyevumatic Spray or Dirruser, G. B. Fischer, 


mdon. 
15, Bath. Protectine the Ports of Pens, J. C. Taylor, 


5,696. Steam or Arn Enoines, B. C. Sykes and G. 
Slam lamires, Yorks. 
Etectric TELEPHONIC TRANSMITTERS, J. 


15,697. 
G@ mdon. 
15,698. Heatu Broom, H. W. Standeven, Macclesfield. 
= TeLescopic CurRTAIN Rop, F. U. Martin, Nor- 
Ik. 


15,700. rane SurraceD Paper, R. M. Shawcross, 
Li 


iverpoo 

15,701. ApsusTaBLE Cuarrs, R. J. Urquhart, Man- 
chester. 

15,702. Looms, A. Sowden, Halifax. 

15,703. ScREW-GILL MACHINERY, J. ©. Walker and 
J. E. Stephenson, Bradford. 

— ConsTRUCTING PARTITION WALLS, R. McAlpine, 


Ww. 

15,705. Sienatuinc, J. Watkinson and G. Prince, 
S. 

15,706. Brep Urensits, R, Mitchell, Hebburn-on- 


ne. 

15,707. Umpretias, J. Archibald and A. J. Foxon, 
ughborough. 

mee, S Pire for Smoxine Toxacco, F. J. Clinch-Jones, 


15,709. Poumuma Tin-pLatEs, J. Powell and J. R. 
mdon. 
15,710. Vesse for CARRYING Stuper, G. B. Rennie 
and J. E. Atkinson, London. 
15,711. Ancuors, J. Durham, South Shields. 
15, 712. Caps for Lamps, T. F. Braime, Leeds. 
15,713. Puncuinc Wasuers, &., W. P. Thurmann, 


anchester. 
15,714. Pirates for Borer Furnaces, M. H. Gandy, 
verpool. ‘ 
15,715, CaLenpars, A. T. Bullock.—(C. N. Hoyt, United 
tates, 
y= ‘Maxixa Benps in Pires or Fu urs, W. Hill, 
—— a Roaps, &c., K. A. and H. A. Allen, 
nd 


15,718. ‘Goewn, A. W. Glasgow, arg 


15,719. FILTERING MACHINERY, J . Godman, St. 


Al is 
15,720, Breap, T, Rickett and T. Hyatt, London. 
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15,721. Apvertisine, H. M. Kettelwell and A. Whalley, 


ndon. 

15,722. MemoranpuM TaBLeT Houper, E. C. Hiles, 
Bristol. 

15,723. Wasuine Sanp, &c., W. Hunter, A. Fraser, and 
R. Goodman, London. 

—. FasTentncs suitable for Doors, A. L. Clay, 


ion. 

15,725. CoLouninc Marrers, 8, Pitt.—(L. Cassella and 
Co., Germany.) 

15,726. Packines, E. Turner and W. M. Crawford, 


ndaon. 
15,727. Propuction of Corts of RULED Paper, M. Hart, 


ndon. 

15,728. Warp Lace Macutnes, A. Brewin, London. 

15,729. RoLiers, WHee ts, PuLLEeys, &c., M. Lachman, 
London. 

15,730. Locx-yuts, F. Girein, London. 

15,731. InpicatinG Heart in Bearines, A. E. Tavernier 
and C. M. Martin, London. 

15,732. Carrying CARDBOARD Boxes, 

ndon. 
15,733. Corsers, C. B. Harness, London. 
15,734. Gas and Arr Vatves, &c., A. Heuze-Frison, 


T. Hunt, 


mdon. 

15,735 Home Trainers for Cycuiists, H. Gill, 
Nottingham. 

15,736. Tose Storrers, W. 8. Gales, London. 

15,737. Bac Hanpies, R. Eisenman and H. V. Bree, 
London. 

15,738. Corkscrews, G. Friedlaender.—(M. Fried- 
laender, Germany.) 

15,739. TREADLE and Hanp-pRIvING MecuanisM, F. W. 
Zimer, London. 

15,740. CenrriruGaL Dryinc Macuines, G. Stonehouse 
and H. Simon, London. 

15,741. Woven Faprics, W. W. Horn.—(T. Beveridge 
and J. Hilton, United States.) 

15,742. Boots and Sos, T. Rappitt, Northampton. 

15,743. Printine Tissves, L. Wallays and L. Nisse, 
London. 

15,744. Extraction of Goip, E. L. Mayer, London. 


17th September, 1891. 


15,745. MeracturcicaL Furnaces, F. J. Clinch-Jones 
and J. Gardiner, Bedford. 
15,746. EXTINGUISHER for CanpLesticks, &c., C. Boda, 
London. 
15,747. Woop Trays for Fitter Presses, J. Teggin, 
ngport. 
15,748. RatLway Permanent Way, J. W. White, Hale- 
bank, near Widnes. 
15,749. Evecrric Arc Lamps, W. H. Akester, London. 
15,750. Meratiic Packinc, R. Woodhouse and 8. 
Mitchell, Halifax. 
i. ee for CLEANING Streets, G. C. Thomas, 
ristol. 
15,752. Dror Box Looms, A. L. Lewis and W. M. 
Porter, Belfast. 
15,753. CycLe Forks, H. W. Green, Birmingham. 
15,754. Drivinc Banps, R. Woodhouse and 8. Mitchell, 
Halifax. 
15,755. Brace, T. Walker, Birmingham. 
15,756. SELF-FEEDING EyeLet Macuines, F. Shellard 
and T. C. Golding, Hanham. 
15,757. Scarpine Surr’s Piates, P. Harvey, Stockton- 
on-Tees. 
15,758. Removas_e Bracket, W. Gates, London. 
15,759. Car Coup.ine, C. H. Shuttleworth, London. 
15,760. Device for Measurine Liquips, C. W. Proctor, 
mdon. 
15,761. Sizivc and CLeaninc Coat, 8. Thomas, London. 
15,762. Hancer for Car Doors, P. Allen, E. Merrill, 
C. Buckley, and P. Joyce, London. 
15,763. Szwinc Macuines, J. E. Bradley and M. W. 
Robinson, London. 
15,764. Makinc and Dryinc Matt, A. Gough, sen., 
London. 
15,765. Sprixes for Corsets, &c., G. Pickhardt, Berlin. 
15,766. PETROLEUM Enornes, J. Stephens, Gloucester. 
15,767. Composition for Lacnpry Purposes, L. Ingram 
and T. Allwood, Manchester. 
— DistrisuTinec Evectricity, C. J. Hall, Brad- 
oO 


15,769. Forminc and Brypine Trussgs, J. Bradbury, 
Manchester. 

15,770. Woven Bettinc, G. Banham and Co. and G. 
Banham, Manchester. 

15,771. Cusnion Tire, T. Worth, Droylsden, near Man- 
chester. 

15,772. Locks and Latcues, O. Brindley and E. Verity, 
Leeds. 


15,773. Or. Lamps, J. Hinks and J. Hinks and Son, 
Birmingham. 

15,774. Steam Borters, D. H. MacBrayne, Glasgow. 

15,775. Sik Dressers’ Comes, F. Fleming and W. 
Wright, Halifax. 

15,776. DovuBLe-PILe Faprics, G. and F. Priestley, 
Bradford. 


15,777. Pattern Cuans, E. Hill, Keighley. 

15,778. Gas Stanps for Heatinc Irons, A. Gilbert and 
A. Mansfield, Leicester. 

15,779. ATTACHMENT to UMpRELLas, &.,J. W. Combat, 

lasgow. 

15,780. Kyittep Vests, &c., J. Hancock, London. 

15,781. Automatic Governor, J. McHardy, Chiswick. 

15,782. ALLOYING ALUMINIUM with other METALs, G. L. 
Addenbrooke, London. 

15,783. Arr Tire, A. E. Payer, Folkestone. 

315,784. TammBie-prns, E. Leak, London. 

15,785. REGENERATIVE Furnaces, 0. Imray. — (C. 
Spaeter, Germany.) 

15,786. Macuine for Countiye Corns, J. W. Draper, 
London. 

7. Mariners’ Compass, J. Morton, London. 

3. Licutinc Roaps, &c., E. Dean, London. 

. Pararrin Lamps, A. and E Wright, London. 


15 







1 


15,790. Raitway Sicya.uinc Apparatvs, B. 8. Barton, 
London. 

15,791. Maxine Varnish, Paint, &c., 8. Banner, 
Li 





001, 

15,792. Utitisinc Heat, T. and G. M. Parkinson, 
London. 

15,793. Device for Usinc Wasuinc Buve, R. Ripley, 
Liverpool. 

15,794. Evecrric Arc Lamps, F. W. Dickinson, 
London. 

15,795. Pessaries, W. N. Sherman, Liverpool. 

15 796. Makinc Weicuts for ScaLes, W. H. Bagley, 
Loadon. 

15,797. Guys for Huntixe Purposes, P. Brun-Latrige, 
London. 

5,7£8. Overcoat, A. Gaethals, London. 

15,799. Macutnes for Srergotyre Matrices, T. G. and 
H. Daw, London. 

15,800. ARMILLARY Spuere, J. 8. Slater, London. 

15,501. Empossep Metat Piares, F. G. Annison, 
London. 

15,802. SHow Bitis and Carps, &c., F. G. Annison, 
London. 

15,803. Domestic Oven, R. Dennant, London. 

15 804. Hypravtic Enornes, C., O., and J. Dierickx, 
London. 

15,805. Stamps for Letters, &c., D. G. H. Pollock, 
Leeds. 

15,806. Barre.s, C. E. Bratt, London. 

15,807. Grove Fasteners, W. R. Lake.—(7he Water- 
bury Button Company, United Stotes.) 

15,808. Covertne for Fioors, A. 8. Oetemann and 8. 
J. Narracott, London. 

15,809. Pockets for Garments, E. Richards, London. 

15,810. Crip Putiey, C. W. Atkinson and L. B. Atkin- 
son, London. 

15,511. Packrne Cases or Boxes, A. Hutson, London. 

—, Boor and SHors, J. Burke and W. Hicks, 

mdon. 
15 813. Hypraciic Capstan Barreis, W. J. Nash, 
0 


¢ 






mdon. 
15,814. Meta Fioors and Roors, I. A. Timmis, 
London 
15,815. Mixinc and Kneapinc Macuines, P. Pfieiderer, 
—( Werner ond Pheiderer, Germany.) 





15,816. VaLve OreratinG Device for Enoryes, D. Joy, 


mdon. 

15,817. Masuers, K. F. Taylor, London. 

15,818. Tire for Bicycte Wuees, R. H. Quine, Man- 
chester. 


18th September, 1891. 


15,819. Device for Trrtinc Barrers, W. W. Welch, 
London. 

15,820. Cares, R. T. Martin and G. P. Mumford, 
London. 

15,821. Currine Woop, T. Pickup and J. Birtwistle, 
London. 

15,822. OptarninG Monocarponates, F, H. Gossage, 
Liverpool. 

= Frances for Pires, D. B. Morison, Hartle- 
OOo! 

15,824. Disc for Houtpinc Gotr CLuss, W. Wilson, 
St. Andrews. 

15,825. THERMOMETERS, T. Greed and H. C. Reynolds, 
London. 

15,826. Mecnanism of Locks and Lartcues, T. H. 
Brindley, London. 

15,827. Construction of Corn Buys, &c., E. H. Pavy, 
London. 

15,828. Swearinc, &c., Apparatus, W. 
Newcastle-on-Tyne. 

15,829. RerLectors for Cycte Lamps, W. Kessel, 
London. 

15,830. AERATED WaTeR Borties, A. E. H. Loze, 
Liverpool. 

15,831. Pinion, G. C. Kenyon, Hindley. 

15,832. Tricrcies, &c., J. Sage and D. Wright, Bir- 
mingham. 

15,833. BLeacninc Powper, J. M. and A. Milnes, 
London. 

15,834. Suapes for Lamps, B. M. Drake and J. M. 
Gorham, London. 

15,835. Toastinc Breap, A. McDonald, Cumberland. 

15,836. ComBinep FLusH-ovT WATER-CLOSET Basin and 
Trap, D. Cameron, Inverness. 

15,837. Suips’ Licuts, W. B. Barker and V. I. Feeny, 

mdon. 

15,838. Avromatic Courtine for RatLway VEHICLES, 
J. Taylor, Glasgow. 

15,839. Merat Storace Cytinpers, J. H. Parkinson, 
Stretford. 

15,840. Tires of Bicycies, &c, E. F. C. Mitchell, 
Glasgow. 

15,841. CycLe ANTI-viprators, B. W. Spittle and C. 
Hampton, Wednesbury. 

15,842. Distnrectants, C. H. Busse and the Firm Adler 
and Radkan, London. 

15,843. Decorations for MeTaLiic Oxvects, A. Stingl, 
London. 

15,844. Harr Wavinc Devices, G. Lichtenfeld, London. 

15,845. Prorectinc Woopen Taps, J. Buckland, 
Taunton. 

15,846. Lockrnc Rattway CARRIAGE Doors, A. Shiels, 
London. 
15,847. Fires for Papers, E. J. Beaumont, Reading. 
15,848. Tires for Cyctes, R. Waugh and A. M. James, 
Newport, Mon. 
15,849. TELEPHONIC 
Manchester. 

15,850. Maxine Joints F.ivip-ticut, F. Reddaway, 
Manchester. 

15,851. Coach Wrencues, W. P. and T. Fox, Sheffield. 

15,852. Music Stanps for Viovrnists, D. Parsons, 
London. 

15,853. Universat Joint, W. H. Burman and J. 

ington, Birmingham. 

15,854. WAx-THREAD Sewinc Macuines, C. H. Richards, 
Colchester. 

15,855. Tox Opener, R. Robin, London. 

15,856. Lost and Founp Key-rinc Cueck, C. Wolfe, 
London. 

15,857. Sarery Watcn Cuan or Guarp, J. Ashton, 


Rockliffe, 


InsTRUMENTS, A. T. Collier, 


15,858. Prorectinc the Footsteps of MuLe Twiner, 
&c., Sprxpies, E. Jagger, London. 

15,859. Grarinc for Cycies, R. Illingworth and J. 
Bush, Birmingham. 

13,860. Lamps, G. J. Epstein, London. 

13,861. PHorocrarnic Apparatus, T. R. Dallmeyer, 
London. 

15,862. SecrionaL Warpinc, R. Haddan.—(J. Gratry, 
France.) 

15,863. Wixpows, &c., for Carriaces, H. Brittain, 


London. 
15,864. Quitt Cicars, E. Eggimann and R. Hediger, 

mdon. 
15.865. Tratninc of Frecp and other Guns, E. Breda, 

London. 
15,866. Frremen’s Heap Coverines, &c., W. Bader, 


ondon. 

15,867. Stark Rop Fastenrtnos, C. Ingrey, jun., 
London. 

15,868. Ecectric Arc Lamps, H. Hegner and L. Lenc- 
zewski, London. 

15,869. Feepinc Woot and other Fisres, W. Tatham, 


mdon. 
15,870. Ice Breakinc Apparatus, J. A. Kruisbrink 
J. J. van Leeuwen, London. 

15,871. CompresseD Ark Enoines, The American 
Elevator Company.—({0tis Bros. and Co., United 
States.) 

15,872. ELectric Motors, The American Elevator Co. 
—(Otis Bros. and Co., United States.) 

15,373. Heatinc and Ventitation, J. McCreery. 
Lendon. 

15,874. Mancies, T. 8. Wiles and M. E. Wendell, 
London. 





Buck.zs, F. J. Candy, London. 
. CLosinc Doors, J. Robbins and F. T. Rushton, 
London. 
15 878. Siittinc Rops, F. T. Rushton and C. Hindle, 
ndon. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


455,358. Hanp Hoxie Piates ror Boi.ers, £. P. 
Robinson, Somerville, Mass.—Filed August 23rd, 
1889. 

Claiia.—(1) A hand hole plate or similar cover having 

a cross-bar connected with it by a shank, whereby the 

said cross-har stands at the outside of the boiler plate, 

while the hand hole plate, combined with fastenings 
interposed between the end portions of said cross-bar 





and the boiler plate, is seated in said boiler plate, sub- 
stantially as described. (2) A hand hole plate or simi 
lar cover and cross-bar connected with it by a shank 
longer than the thickness of the boiler plate, the said 
cross-bar being longer than the plate below it, and 
thus overhanging the boiler plate, combined with 
fastening wedges interposed bet the overhangi 
ends of said cross-bar and the boiler plate, substan- 
tially as described. 

455,369. Pirz Vice, W. Vanderman, Willimantic 

Conn.—Filed May 3rd, 1889. 

Claim.—{(1) In combination, in a vice having holding 
jaws, a pipe-holding socket formed on one side of the 
main jaw, the said socket being formed in the sub- 
stance of the vice body and opening on one side, the 
opening being less in width than the diameter of the 

ipe socket, whereby overhanging jaws are formed, 
all substantially as described. binati 





socket formed in the main body of the vice, a sectional 


within the magazine from rising into ition for 
t with th cr 





bushing having an opening therethrough and adapted 
to fit the pipe-holding socket, all substantially as 
described. (8) In combination with a vice having the 
holding jaws and an open pipe-holding socket formed 


[455.369] 
= 


— 












mea 
) 














in the main body of the vice and with overhanging 

lips, a removable sectional bushing adapted to fit the 

pipe-holding socket and having a rounded opening 

through the bushing with curved edges, all substan- 

tially as described. 

455,388. Gas Enorne, J. Charter, Sterling, 1ll.—Filed 
September 16th, 1889. 

Claim.—(1) The combination, with the oil chamber, 
of a plate 6and an oil pipe having an oil orifice and 
tapering pendant 7, substantially as set forth. (2) The 
combination, in a gas epgine, with the cylinder, igni- 
tion chamber, mixing chamber, and automatic valve 
separating said chambers, of an air supply passage 
entering the mixing chamber, a perforated plate 6 in 
said passage, and an oil supply passage also entering 
said chamber and having its delivery orifice above the 


455,388 


perforated plate, substantially as described. (3) The 
combination of the cylinder and piston, a mixing 
chamber communicating with the cylinder and with 
an air inlet port, an oil pipe communicating with said 
chamber and with a reservoir, a valve constructed to 
open and close the communication between the cham- 
ber and reservoir, and means for automatically and 
positively shifting the valve to open the same as the 
piston moves forward, whereby the oil is drawn into 
the chamber by and in proportion to the exhausting 
action of the main piston, as set forth. 

455,399. Dumpinc Wacon, J. A. Head, Greenfield, 

Ohio.—Filed February 16th, 1891. 

Claim.—Q) A dumping wagon provided with a pair 
of tilting boards K L, and a pair of transverse stop 
beams C D, operated simultaneously by a single lever, 
said beams being provided respectively with rear- 
wardly-curved bearers or cam-lifters cd, that initiate 
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the elevation of the front ends of said boards, all as 
herein described. (2) The combination, in a dumping 
wagon, of stop beams B C D, levers E F G MN 0, con- 
necting-rods H P, pivot-beams I J, and tilting boards 
K L, which boards are mounted upon said pivot beams 
for the purpose described. 


455,420, Mernop of ELecrric Weipinc, E. Thomp- 
son, Swampscott, Mass.—Filed February 19th, 1891. 
Claim.—(1) The herein-described improvement in 
electrically heating a section of metal by including it 
in an electric circuit, consisting in applying a local 
cooling effect to the work in the heating portion of the 
circuit near the points of application of the current- 
bearing electrodes of contacts. (2) The combination, 
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in an electric metal-working apparatus, of current- 
bearing contacts or electrodes adapted to make con- 
tact with the work and supplemental rings or blocks 
of copper or other material that is a good conductor of 
heat, adapted to be applied to the work between the 
point of heating of the work and the points of applica- 
tion of said electrodes. 


455,421. Securinc Metat Banps on WoopEN oR 
OTHER ARTICLES, E. Thompson, Swampscott, Mass. 
—Filed February 24th, 1891. 

Claim.—(1) The herein-described method of apply 
ing a metal retaining band, ring, or hoop, consisting 
in welding the same after it isin place on the article 
or object, as and for the purpose described. (2) A 
pail, barrel, or other article, as described, having a 
metal retaining band welded in place in a groove, as 
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and for the purpose described. (3) The herein-de- 
scribed method of applying a metal retaining band or 
ring, consisting in bringing together the ends of the 
metal band or ring put in place wpon the object, pass- 
ing an electric current across the abutted ends, and 
then pressing the two sides of the band together so 
as to compress it around the object tightly, and at 
the same time effect a welding. 


455,514. Carrrince Stop ror Macazine Guns, P. 
Mauser, Oberadorf-on-the-Neckar, Germany.—Filed 
November 8th, 1890. 

Claim.—(1) In a breech-loading bolt gun, the com- 
bination, with the bolt and the cartridge magazine 
opening below the bolt, of a detent projecting into the 
path of the rising cartridges and constructed to 
prevent the cartridge within the magazine from rising 
into position for engagement with the bolt ,and means 
constructed te act on said detent, and to engage with 
said bolt and to be operated by the movement of the 
bolt to the closed position, and thereby to automati- 
cally disengage said detent. (2) In a breech-loading 
bolt gun, the combination, with the bolt and the 
cartridge magazine, of a detent located adjacent to the 
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with a vice having holding jaws and a pipe-holding 





g and constructed to project into the path of 
the rising cartridges and to prevent the top cartridge 





ag e bolt, and means for automati- 
cally Snnang said detent, consisting of a tumbler 
engaging said bolt and constructed to be operated by 
the ae movement of this latter. (8) In a breech- 
loading bolt gun, the bolt a, having the grooves s, s', 8”, 
and the tooth ¢, and the magazine m, having the pro- 
jecting spring m' far enough below its top to hold the 
cartridge from apes with the bolt, in combina- 
tion with means for disengaging said spring m', and 
consisting of a tumbler entering said groove in the bolt 
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and operated by the rotation of the latter. (4) In a 
breech-loading bolt gun, the bolt a, having the grooves 
s, 8', 8%, and the tooth ¢, and the magazine m, having 
the projecting spring m' far enough below its top to 
hold the cartridge from engagement with the bolt, in 
combination with the tumbler 2, having projections 
n', n2, and top n3 entering said grooves s, s', s?, and 
aes said tooth ¢, all as and for the purpose set 
orth. 


455,555. Vatve Motion ror DupLex Exaines, C. C. 
Worthington, Irvington, N.Y. — Filed September 
22nd, 1890. 

Claim.—(1) In a duplex engine, the combination, 
with the steam cylinders on opposite sides of the 
engine, and their valves, of valve-rods operating the 
valves on the opposite side of the engine from the 
valve-rods, the movement of one of the valves being 
reversed relatively to the piston on the opposite side 
of the engine, substantially as described. (2) The 
combination, with the steam cylinders on opposite 
sides of the engine, and their pistons and valves, of 
the valve-rods K L, operated by the piston-rods on 
their own side of the engine, and arm © and lever P, 
operated by the respective valve-rods and operating 
the valves on the opposite side of the engine, sub- 
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stantially as described. (3) The combination, with 
the steam cylinders on opposite sides of the engine, 
and their pistons and valves, of piston-rods H I, valve- 
rods K L, levers of the first-class connecting the piston- 
rods and valve-rods on the same side of the engine, 
arm O, operated by one of the valve-rods and operating 
the valve on the opposite side of the engine, and lever 
P, operated by the other valve-rod and operating the 
opposite valve, lost motion being provided between 
the piston-rods and valves, substantially as described. 
(4) The combination, with the two valve-rods of a 
duplex engine, of the rigid arm O, moved by one 
valve-rod, and the pivotted lever P, moved by the 
other valve-rod, and valves operated by said arm and 
lever, substantially as described. 


455,633, Pire Covetine anp Cneck Vatve, W. 7. 
Messinger, Boston.—Filed April 1st, 1891. 

Claim.—(1) The combination of a pair of coupling 
pieces and a co-operating coupling nut with a remov- 
able cylinder contained within said coupling nut and 
between said coupling pieces, a guide and seat piece 
having a valve seat and valve guide integrally formed 
therein, and a valve co-operating with said valve guide 
and seat piece, which latter is detachably connected 
with the said removable cylinder, substantially as and 
for the purpose described. (2) The combination of a 
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pair of coupling pieces and co-operating coupling nut 
with a removable hollow cylinder contained between 
said coupling pieces and within said coupling nut, a 
valve seat and guide piece separable from but engaged 
with said er pa and comprising an annular scat 
portion, inclined guide arms, and a guide piece having 
a guide passage, and a cup-shaped valve having a stem 
working in said guide passage, substantially as de- 
scribed. (8) The combination of a pair of couplin; 
pieces, one provided with an internal cross-bar, wit 
a coupling nut and a removable cylinder contained 
between said coupling pieces and within said coupling 
nut, the valve guide and seat piece detachable from 
but suppor in said cylinder, and a ve co- 
os therewith, as described, the said cross-bar 
of the said coupling piece constituting a stop to limit 
the oo of the valve from its seat, substantially 
as set for’ 
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THE ROYAL ARSENAL, WOOLWICH. 


Wirs the sanction of the Secretary of State for War, 
Doctor Anderson, the Director-General of Ordnance Fac- 
tories, intends to receive the members of the Iron and 
Steel Institute at the Arsenal on October 7th next. Itis 
hoped that the accompanying sketch of the principal 
features of interest and work in hand at the present time 
may be found useful. 

The accompanying plan with which we have been 
favoured, was recently drawn up in the department of 
the Director-General to indicate the route recommended 
to visitors generally. In the case of the Iron and Steel 
Institute this will be varied as far as is necessary to 
include such special features as may be brought to their 
notice, while some of the more popular spectacles may 
be omitted. Nevertheless we cannot do better than use 
this map as a general guide to the Arsenal, adding the 
names of any features of special interest. The map 
includes all the workshops and machinery buildings, 
except those in the powder and composition buildings 
belonging to the Royal Laboratory. These possess no 
special interest except for manufacturers of oe rey ny 
and they are very troublesome to visit, seeing that it is 
necessary to put on slippers and take such precautions 
as are laid down for those entering powder buildings; 
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coming under the head of ammunition, which are charged 
with powder or composition in special groups of build- 
ings in detached positions, chosen with a special view 
to safety. As above mentioned the superintendent of 
the Laboratory is Colonel Barlow, and the managers are 
Mr. Ledingham and Mr. Aylin. The main features of 
interest at the present time in this department are the 
manufacture of solid-drawn cartridge cases for the quick- 
firing guns and magazine rifles, and of the nickel covered 
bullets for the latter, and also the manufacture of steel 
shells by forging or pressing. These are new and deserve 
special attention. 

The machines for making the bullets will be seen 
immediately on entering the factory—A on plan. The 
general order of the operations is the same as for the 
bullets made for many years past. The lead is melted, 
allowed to set, “squirted” into rod, and pressed into 
shape. The nickel sheath is punched from a sheet ‘Odin. 
thick, formed in successive operations, pressed home on 
the bullet, and closed in round the base. The lead of 
the bullet is hardened by a mixture of 2 per cent. of 
antimony. The main factory isa large and busy one, but 
there is no other operation to which we need call atten- 
tion. The Laboratory Pattern Room—B on plan—is 
always worth a visit. In it are kept the sealed pattern 


| shells and stores, with which all articles made are com- 
| pared, and with which they must correspond within 











trace of ferro-manganese. The 6-pounder Hotchkiss 
cartridge case is made from metal 0°4in. thick. 

Probably, although not included in the usual route, the 
Carriage Department “mounting ground,” or shed E, 
will be visited, in which may be seen, as the name 
implies, certain guns and carriages assembled or mounted. 
At the present time there is an Elswick quick-firing 
4'Tin. gun, 18ft. long, and a 6in. gun on a disappearing 
carriage, also Gruson’s quick-fire howitzer, of the same 
kind as that which performed with such success at 
an this time last year, viz., 12 cm.—4-72in.—in 
calibre. This is intended to discharge shells in rapid 
succession over the heads of an attacking column to pre- 
pare the way for them. From the mounting ground, 
assuming that the harness stores F are toc popular for 
the Iron and Steel members, the shell foundry G may be 
visited. Here in the corner marked g may be seen the 
process of forging steel shrapnel shell bodies, and perhaps 
steel common shell. A thick disc of steel first has a 
recess pressed in it, leaving the bottom about the desired 
final thickness; then in successive heats and processes 
the sides are drawn out to the required length, and finally 
the head closed in. Near here old cast iron guns are 
being cut and broken up for use in the shell furnaces. It 
is interesting to look at the texture of the broken metal 
of these. So excellent are these old Carron and Low- 
moor Company castings, that not a single flaw can be 























ft ppepalty 
WMI 


hs 






YD 


WOOLWICH 


ARSENAL 


Consequently 


Iron and Steel Institute would ask to go into them. | almost every store existing in the shape of ammunition 
The whole space inclosed inside the first Arsenal wall, which | can be seen here. The 110}-ton gun shell is the only 


contains all workshops, factories, stores, and store-yards, | exception that we can name. 


covers 383 acres of ground. At present there are pro- | 
bably about 14,000 men employed on the premises. | 
There are three manufacturing departments, namely, | 
the Royal Laboratory, of which Colonel Barlow, R.A., | 
is superintendent; the Royal Gun Factories, under 
Captain Younghusband, R.N.; and the Royal Carriage 
Department, under Colonel Ormsby, R.A. Besides these 
are the Ordnance Store Department, the Royal Engineer 


Works Department, the Chemical Department, and | 


Machinery Department, as well as the Inspection branch, 


which, under the present system, is independent of | 


all the manufacturing departments. In former days each 
department inspected and guaranteed the excellence of 
its own stores. At present each article is inspected at 
each necessary stage by independent examiners acting 
under the Inspection branch. 

Following the course indicated on the map, visitors 
enter the main gate and pass straight on to what is called 
the general factory of the Royal Laboratory. This depart- 
ment might be more po named the ammunition 
factory. In it are made projectiles of all descriptions, 
except steel forged armour-piercing sheels for heavy 
guns, which are all made by contract. With this excep- 
tion, everything from the 100-ton gun shell to the bullet 
for the 0°803in. small bore infantry rifle bullet is included, 
as well as rockets, torpedoes, and other war stores, which 
it is difficult to classify. In addition to the projectiles, 
are made the cartridges, cases, tubes, and everything 





In the entrance are two 
projectiles which have been fired through thick armour, 
namely —(1) A Firth 12in. forged steel shell, which 
perforated an 18in. steel plate, and several layers of wood 
backing. This shell has stood well, although the point is 
blunted more than usual. (2) A Holtzer 12in. forged 
steel projectile, which passed through a 16in. compound 
plate, and entered 5}in. into a 10in. iron plate in rear. 
This projectile is broken. The carpenter’s shops—C on 
plan — contain good machinery, most of it originally 
designed in America, we believe, for barrel making and 
box making, but it is hardly likely that it will be visited 
by the Iron and Steel Institute. The cartridge case factory 
D, may be noticed, because the solid drawing of the metal 
cases, especially for the quick-firing guns, is an interesting 
operation, comparatively new, and very successfully per- 
formed, as shown by the rate at which cases are now 
made to pass all the service tests in the Laboratory, 
compared with the rate at which good cases can be 
obtained from the trade. The finished case requires to 
be very strong and thick at the base, and thin at the 
mouth. It will be seen that, to work a disc into this 
form, dies and formers must be used of such dimensions 
as to nip and draw the mouth out to a great extent, and 
yet the metal must be hard enough to stand the work 
that falls on it in firing, without setting up to such an 
extent as to interfere with rapid extraction; while, on the 
other hand, it must not crack. We believe that the cases 
contain about 80 per cent. of copper, 20 of nickel, and a 











Royal Laboratory 
Roya/ Gun Factories ree 
Roya! Carriage Department CYL; 
Ordnance Store 


perceived. The manufacture and hardening of steel pro- 
jectiles for the Hotchkiss quick-fire gun deserves atten- 
tion. A furnace is employed both in the Royal Labora- 
tory and in the Royal Gun Factories, designed by Mr. 
Ratcliffe, assistant-manager to the Gun Factories. It differs 
from Siemens in certain particulars, chiefly that the blast 
is heated and also driven into the furnace. The cupola 
furnaces for melting iron for projectiles are of long 
standing and well-known. 

The several Gun Factory shops which form the next 
group may be taken in almost any order, and it is pro- 
bable that such considerations as the tapping of a furnace 
may influence the course followed. On leaving the 
back of the Laboratory shell factory, the sighting shed 
and the great circular crane are face to face with 
us. This crane lifts a weight of 250 tons. A very 
large travelling crane for the store department is in 
course of construction by Easton and Anderson, but 
is not yet erected. At the other side of the turnery—see 
plan—is. a smaller crane, recently erected, which lifts 
80 tons, while on the pier is one strengthened and 
weighted to lift 150 tons. As above mentioned, Captain 
Younghusband, R.N., is the superintendent of the Gun 
Factories, and Mr. Edmunds the manager. The points 
which, in our judgment, deserve attention specially in 
connection with the Gun Factories at present are the 
manufacture of wire guns and the behaviour of steel 
under the action of the burning of the powder charge. 
Mr. Longridge may, at all events, at length have the 
gratification of seeing wire guns likely to come in on a 
sweeping scale. For several years past their superiority 
has been fully recognised. As we have repeatedly pointed 
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out, a wire gun was selected to fire the jubilee round at 
Shoeburyness. A great cause of delay in their introduc- 
tion has been the circumstance that both for land and 
sea service, there was an objection to alter the outward 
form and dimensions of the service guns; and so long as 
this objection held, there was but little encouragement 
to use wire in their construction. For the work laid 
down, the dimensions given admitted of a sufficient 
margin of strength in steel hoops, and it seemed more 
sound to commence wire guns on designs specially 
adapted to them. In fact, to do otherwise would be to 
discredit them, perhaps. Now guns will be made on new 
lines, and we hope that the work will soon progress 
rapidly. We should imagine that if a wire gun is not in 
actual course of construction, the winding-on of the wire 
will be shown. This has hitherto been performed at a 
lathe in the spot on the plan marked “ Wire coiling,” 
letter J. The section of the wire is rectangular, jin. by 
yyin. Its ultimate tenacity is 100 tons, and its limit of 
elasticity 65 tons per square inch. 

The behaviour of steel under the stress of firing of 
modern powder is a very important question, involving 
far more than formerly. In old days a comparatively 
small charge of quick-burning powder exploded or burnt 
with nearly the full violence of which it was capable, 
consequently there was no liability for a much greater 
strain to fall upon the piece. At the present time a 
much larger charge is employed, which, if all goes well, 
burns in a measured and gradual manner, discharging 
the projectile with an enormous muzzle energy at the cost 
of a comparatively low maximum pressure in the bore. 
Woe be to the gun, however, whose charge from some cause 
does not burn in this measured and scientific manner, 
for it is subjected to a strain which may be enormous. 
Such a liability happily is rare. There is, however, a 
constant evil in another shape, namely, scoring or erosion 
of the metal. In very heavy guns so great is this evil 
that the number of rounds which may be fired without 
re-lining has been estimated at eighty, and long before 
that number is reached fair accuracy can only be secured 
by using copper rings on the base of the projectile of 
increased diameter. Hitherto this scoring has defied pre- 
vention. Itis generally attributed to the rush of gas past 
the projectile. It is urged that it does not commence to any 
great extent until spaces are worn round the projectile, 
when it goes on very fast. On the other hand, if the expla- 
nation put forward by Maxim and others is correct, that is, 
that the copper wears against the driving edges of the 
grooves as the projectile moves up the bore, scoring 
ought to commence well forward in the bore; though no 
doubt when spaces were worked round the shot in its 
seat, the action might be greater there from the greater 
pressure, and so eventually the scoring might be worst 
near the seat of the shot. It is, however, confidently 
stated that scoring does not commence forward, and it is 
doubted by some authorities whether the mischief is not 
done behind the base of the shot, the absence of action 
at first being, we presume, explained on the supposition 
that the metal resists the gas better before the latter 
has, as it were, got hold of the surface and destroyed it. 
Mr. Longridge considers that quick-burning powder 
would be the best solution to this difficulty, as well as to 
be preferred on scientific grounds, and thinks that great 
improvements ought to be possible when smokeless 
powder comes in. Unfortunately, it is said that cordite 
and other smokeless powders cause erosion, even to a 
greater extent than slow-burning brown or black powder. 
This question ought to be one of special interest to the 
members of the Iron and Steel Institute; and another 
question perhaps more especially in their line may be 
added, namely, the relative advantages of steel in the oil- 
hardened or natural state. Oil-hardening increases the 
powers of steel in so remarkable a way that it is only 
natural that gun makers should cling tenaciously to it. 
Nevertheless, it is urged by some that there is abundant 
evidence that the metal has been actually cracked and 
ruined by this process before it has even been applied to 
agun. The effect of gas on soft metal, it is thought, may 
be no greater, perhaps less, than on oil-hardened. It is 
said that General Maitland took this view of the subject, 
and the present Director-General, Dr. Anderson, is 
anxious that the question should be fully tried. With 
this in view, a 6in. gun with a soft A tube, made 
at Easton and Anderson’s works, is undergoing a 
prolonged trial at Shoeburyness. Steel for the princi- 
pal tubes of guns, the most important of which is the A 
tube, which extends from end to end and forms the 
bore, is supplied by contract. Whitworth, Firth, and 
Vickers are the chief makers, though some have come 
from Cammeli’s. Some castings up to about five tons 
weight for shorter tubes and hoops are made in the Gun 
Factories, the metal being run down in one of two 
Ratcliffe’s furnaces worked by a slightly heated blast 
driven in, as mentioned in the case of the Royal Labora- 
tory, and no doubt a furnace will be tapped on the occa- 
sion of this visit; but, speaking generally, the Gun Factory 
is, as its name implies, a factory for building up and 
making guns from steel supplied by contract, rather than 
an establishment for manufacturing steel. This is the 
line taken after a full review of the European systems by 
American authorities, and is, we venture to think, a 
sound line to follow, so long as the principle is kept in 
view that the Arsenal ought to be capable of making 
sample articles, and thus, as far as possible, to master ques- 
tions and check what is obtained from the trade. Speak- 
ing generally, the glory of the Gun Factories as a spectacle 
to impress the senses is over. The forging of an enor- 
mous tube or the coiling of white hot iron bars, which 
were unique operations, are now things of the past, 
so that the mind has to discover the interest 
which the eye formerly could not fail to supply— 
Certainly in the boring mills M, and testing machine- 
rooms N, matter of interest may be found. The French 
testing machine of General Maillard, supplied by Messrs. 
Schneider, is not of a character to describe here; but it 
can be seen in operation, and then appreciated at its true 
value. It is now a few years old, but in its way very 





good, and does excellent work. In the boring mills 
attention is invited to the process of “‘ trepanning ;” that 
is, hollowing out the bore of a large forging for a tube; 
not by cutting away the centre, but by making a ring cut 
which is followed up by cutters on a tube which enter it, 
until the centre metal is removed from the outside in the 
form of a core or cylinder, which is itself available for 
the inner tube of a smaller gun. This was in a sense 
illustrated by samples sent to the Inventions Exhibition; 
but it is only seen satisfactorily when the actual opera- 
tion is being performed. The Royal Carriage Department 
in the above sketch has only been represented by the 
mounting ground. How far time will admit of doing 
justice to the workshops is a question. The principal 
features to be noted as likely to interest members of the 
Iron and Steel Institute are the steam riveting process 
which has during the past year been brought in, and 
which is much more rapid than the hydraulic process 
formerly in use. There is also opposite to this machine 
—O on plan—a very large lathe, capable of turning a 
circle 27ft. in diameter. This has been in use for about 
a year. The entire building up of the steel carriages 
now used throughout the service is specially interesting 
in an engineering way. The strength of each part is 
calculated to meet the strain falling on it, and it may be 
said that in carriages England has for many years taken 
the lead, the carriages of Canet and Krupp closely 
resembling designs which had already been in use in 
England. Vavasseur’s carriages have brought recoil and 
size of carriage down to a wonderful extent, and Moncrieff’s 
disappearing carriages were entirely original designs. 

The metallurgical appliances of the Royal Arsenal are 
now of less importance than formerly, in consequence of 
the substitution of steel for wrought iron in the con- 
struction of ordnance. Prominent among them is the 
forge containing the large steam hammer and its cranes 
and heating furnaces, erected about seventeen years ago, 
for welding the wrought iron coils then used for gun 
hoops. This, although it has been surpassed in dimen- 
sions by newer establishments with 80 and 100 tons at 
Creusot, St. Chamond, Terni, and elsewhere, still merits 
attention as a well designed work; and the hammer by 
Nasmyth, Wilson, and Co. is a finely proportioned tool, 
preserving the characteristic outlines of the original 
Nasmyth design; and although its original use is gone, it 
is still fully employed in forging heavy masses of steel. 
The falling weight, originally 30 tons, has been increased 
to 40 tons, the cast iron tup being replaced by one of 
steel, and the same change has also been made in the 
12-ton and smaller hammers in other parts of the 
establishment. Up to the present time, hammer forging 
has been the rule in the Arsenal, but the hydraulic 
method will shortly be added, a press by Messrs. Tannett, 
Walker, and Co., now in course of erection in the shell 
foundry, being nearly completed. 

At one time puddling was practised on a considerable 
scale, and continued in use in the Arsenal, until the large 
accumulations of cast iron ordnance and spherical shot 
and shell were used up, the finished iron forming the 
bases of the coils for the Armstrong and other wrought 
iron guns, which in their turn are now being converted 
into scrap. Towards the end of this period, the Price 
retort furnace, in which the fuel, before its final combustion 
on the grate, was coked in a chamber heated externally by 
the waste flame was introduced, and on the abandonment 
of puddling, it was adapted to steel melting. This has 
now been succeeded by the Radcliffe regenerative furnace, 
in which the heat of the spent flame is utilised by passing 
it through a chamber containing a series of fire-clay 
pipes, in which the air for combustion is heated, and 
around the outside of the gas producer, in order to 
furnish the heat necessary for distillation. The air 
supply is furnished by a Root’s blower. The heating 
pipes in the chamber, which is placed above the furnace, 
are of rectangular section, and larger cylindrical ones are 
used in other parts of the flues. 

The furnaces are found to work very economically in 
the production of open-hearth steel, the consumption of 
coal being about 6 cwt. per ton of ingots. Six of them 
are in use, the largest taking 20-ton charges, but at the 
present time, we believe, they are not worked up to their 
full capacity. An illustrated description of this furnace 
will be found in our number of December 10th, 1886, 
vol. lxii., page 462, and a figure of a newer modification 
in the “ Proceedings ” of the Institution of Mechanical 
Engineers, published in January of the present year. 
The steel is made by the ordinary pig and scrap process 
upon a siliceous bed, some iron ore or scale being used in 
tempering. The scrap includes all the borings and 
turnings from the Gun Factories, and being extremely 
bulky is subjected to a preliminary heating and hammer- 
ing, in order to reduce it to a form more easily 
manageable in the open-hearth furnace. The hammer 
for this purpose is provided with a large square 
face, in order to cover the ball, which comes out of 
the furnace like a large tangled mass of string, but is 
easily reduced to a slab, which is cut into blooms about 
4in. square for addition to the bath in the melting 
furnace. The blooms obtained in this operation are often 
sufficiently compact to bear rolling into perfectly sound 
bars, although not intended to be so applied. 








TENDERS. 


EASINGTON-LANE CEMETERY, DURHAM. 


TuE following is the list of tenders for works in connection with 
the formation of a new cemetery at Easington-lane, comprising (1) 
subsoil drainage and roadways; (2) boundary wall; (3) iron pali- 
sading and drainage castings ; (4) caretaker’s lodge, per plans pre- 
pared by Mr. D. Balfour, M. Inst. C.E., 3, St. Nicholas-buildings, 
Newcastle-on-Tyne :-— 


£ 
Thomas Dixon, Houghton-le-Spring .. +. 2206 
John Carrick, Durham .. .. .. - 2201 


J. T. Simpson, Newcastle-on-Tyne .. . 2153 


R. Hudson, jun., St. Mark’s Lodge, Sunderland (accepted) 2050 





THE LENGTHENING OF THE P. AND O, 
8.8. ROME. 


Messrs, CatrD, shipbuilders, at Greenock, have just 
performed a unique feat in ship-building, or rather 
in ship lengthening. As a matter of fact, what they have 
done partakes of both characters, for they have both 
built and lengthened in order to carry out the task they 
had undertaken. The Peninsular and Oriental Steam 
Navigation Company having determined to so alter the 
Rome, of 4885 tons, as to make her, in respect of 
speed and accommodation, equal to some of the finest 
members of its magnificent fleet of steamships, decided 
as the first step towards attaining this result to lengthen 
the vessel by 20ft. Now, there is nothing unusual in 
lengthening a ship; but the almost invariable course is 
to cut her in two, and lengthen her amidships. One end 
of the vessel is supported upon launching ways in a dry 
dock, and then pulled the required distance away from 
the other end; after which the space between the two 
portions is built in with materials of the required scant- 
ling, and arranged with a proper shift of butts. The added 
portion is in this case generally of a uniform transverse 
section, being, indeed, that of the original midship section 
of the vessel. This, as we have said, is the usual method 
adopted in lengthening a vessel. 

But the P. and O. Company did not want the Rome 
lengthened in that way. It wanted her 20ft. longer 
than she was first built, but it desired the whole of the 
20ft. to be in the fore body of the ship. In other words, 
it wanted a longer and finer bow. Now it will be quite 
evident that 20ft. cannot be added—end on—to the 
bow of a ship-shape vessel; and consequently, if the bow 
is to be 20ft. longer than before, there must be a very 
considerable length of the fore body cut away, and 
removed, and a piece 20ft. longer than the removed 
portion built in its place. This is necessary in order to 
obtain a fair and continuous surface to the body. The 
Rome was originally 430ft. long by 44ft. 4in. broad and 
33ft. 5in. depth of hold. She is now, after lengthening, 
450ft. long, with a fore body 20ft. longer than before 
and with finer lines. To secure the desired fairness of 
surface it was found necessary to remove no less than 
102ft. of the fore part of the vessel, and, of course, 122ft. 
has been built in its place. 

We have now to consider how this was accomplished. 
In the first place, it must be borne in mind that the con- 
struction of 122ft. of a steamer like the Rome occupies a 
long time, and as the Peninsular and Oriental Company 
was anxious to have the vessel off her station for as short 
a period as possible, Messrs. Caird determined to 
build the 122ft.in their own dry dock while the Rome 
was still at sea. As the Rome was built by Messrs. 
Caird, this was not difficult to do, for they had all her 
drawings and her model in their possession. Neverthe- 
less, great nicety was necessary in the performance of 
the work, in order that everything should fit well into 
place when the two parts were joined together. The 
122ft. bow was, therefore, built in a dry dock, and the 
after end bulkheaded, so as to make it floatable. More- 
over it was ballasted to make it stable, and to give it the 
level immersion, which otherwise could not be a property 
of so peculiar a form. As soon as the bow was built the 
Rome arrived at Greenock from the East, and then the 
ship, with her new bow in front of her, was placed in 
the Garvel dry dock at that port. Here another difficulty 
had to be overcome. To join the two parts of the vessel 
together and properly rivet them required higher blocks 
than the tide was capable of floating the pieces upon, 
and so the vessel and the bow were floated in at the side 
of the blocks, after which the caisson was closed, and 
the water was pumped into the dock to a height of 
2ft. din. above the level of the tide. The two were then 
brought in a line above the blocks, where they grounded 
and were duly shored. Only nine days were occupied in 
cutting away the old bow, and then water was again 
admitted into the dock and pumped to the desired height. 
The new bow was to be moved a distance of rather more 
than 200ft. in order to get it into place; and as it 
was essential that it should be most accurately placed, 
both transversely and longitudinally, a calm day was 
desired for the task. When the operation commenced 
the weather was moderate, but by the time the new 
bow was fairly afloat a gale sprung up and continued to 
blow during the remainder of the day. Mr. Carmichael, 
the able manager of Messrs. Cairds’ yard, determined, 
however, to push on with the work, and under his 
directions the bow was quickly got into position and 
secured. The water in the dock was then lowered, and 
as it receded every part of the bow was carefully 
watched to insure that it was correctly situated. When 
the dock was pumped out it was found by careful 
measurement that the bow was exactly fitted in its place, 
and was true in every particular. That the two portions 
should have been blocked so accurately in relation to 
each other is most creditable to Mr. Carmichael and all 
concerned with him in the difficult duty they had under- 
taken to perform. It was on the 5th September that the 
bow was floated into position, and on the 21st September 
the Rome was floated out of dock with her new bow in 
place. She was taken to the James Watt dock, where 
she will receive triple-expansion engines and new boilers 
manufactured by Messrs. Caird and Co., besides a complete 
overhaul inher cabin accommodation. It was expected that 
the Rome would be ready for sea by the middle of November, 
but this has been rendered impossible by the ravages of 
the fire which broke out in the after part of the vessel on 
Sunday last. The saloons and state rooms are now gutted 
out and destroyed, so that some months will elapse 
before the Rome can be ready for sea. Very shortly the 
s.s. Carthage, of the same line, and a sister of the Rome, 
will ooneee a similar lengthening at the hands of Messrs. 
Caird. 

It is worthy of remark that Mr. Carmichael, to whom 
the planning and execution of this unique feat is entirely 
due, was a protégé of the late Sir William Pearce, and 
was trained at Fairfield. 
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WATER SUPPLY TO AUSTRALIA. 
(Concluded from page 226.) 

Ir will be understood that as the two waters—the 
shallow and deep, or artesian—are, in most cases, from 
the wide differences in their relative depths, quite dis- 
tinct, so should the apparatus for shallow boring differ in 
size, simplicity, and cost, from that used for deeper 
work. What is termed artesian water is not often met 
with at a less depth than 300ft. In districts where water 
can be got within this depth, it is obviously better to use 
the lighter or shallow and cheaper system than that 
heavier and costlier one which it is necessary to use in 
order to bore through some thousands of feet of 
ground. 

An artesian well is a shaft bored through impermeable 
strata until a water-bearing stratum is reached, when the 
water is forced —— by means of the hydrostatic 
pressure due to the higher level at which the rain or 
supply water was received. The action of an artesian 
well depends upon very simple principles. The water 
accumulates and is conserved in porous rocks and ground 
lying between two layers of impermeable strata, forming 
a basin, which may be of very considerable extent. These 
porous rocks crop out at the surface, and form thereby 
the means of intercepting, on the higher levels or out- 
ckirts of the basin, the rain and flood waters which sink 
into them. Becoming surcharged with this water, any 
boring which is made from the surface to the lower im- 
permeable rock will, at greater or less depths, intercept 
this water, which, from the hydrostatic pressure of that 
part of the accumulated water above the surface of the 
ground at the site of the boring, will rise above the sur- 
face to the highest level at which the accumulated water 
stands. 

The geological formation of artesian basins varies in 
different localities, but, broadly speaking, the lower im- 
permeable, or primary bed-rock, consists either of silu- 
rian, metamorphic, or granite rocks. The newer forma- 
tions, which fill in the basin or trough, are various in 
character. Cretaceous or upper mezoic rocks overlie the 
palwozoic rocks, or miocene, or middle tertiary forma- 
tions. The bed rocks are practically impervious to the 
escape of water in large quantities, but in the newer 
formations there exist cavernous spaces, through which 
water can readily percolate, and it is in these newer 
formations that search for artesian water has proved 
successful. The Australian continent may be described 
as a huge basin, the edge of which consists of an elevated 
coast range. The interior of this basin almost entirely 
consists of, and is filled in by, newer formations, the 
isolated ranges consisting of mere peaks protruding 
through them, consisting of the older or bed-rock forma- 
tions alone. During ages of time the action of flowing 
water from the coast range, and from the secondary 
ranges of the Australian interior, has been producing 
constant changes in removing the denuded surface; 
making valley-like depressions on the surface, through 
which the excavated material has been carried and 
deposited at lower levels. By these means the great 
central basin has been formed, and of this there is ample 
evidence visible in the interior in the mud plains, in the 
river channels, and in the frequent remains met with of 
what geologists call desert sandstone. Denudations of 
still older formation have been also going on, which 
have been planed off down to the vast granite masses 
that everywhere form the foundation of the Austra- 
lian continent. In this great embracing basin are 
interior and local ones lying, as before stated, between 
the outcrop of the impermeable rocks in which the true 
artesian water is obtained. Allowing for evaporation, 
and the quantity of water passing down the surface and 
creeks, that passing away underground after the basins 
have become surcharged must be enormous. The great 
tropical rainfall in the north, the rapidly-absorbing 
nature of the soil over vast tracts, the short rivers or 
creeks which eventually lose this water by soakage, all 
tend to show that avery large percentage of the water 
passes away underground to the ocean. The strata from 
which good results are being—and will be to a much 
greater extent—obtained are those alluvial beds of sand, 
gravel, and soft pee rock which are in the leading 
valleys and extend to very considerable depths, covering 
the sites of ancient watercourses. It is also probable 
that the great plains of the interior contain tertiary beds 
of great thickness, in which water may invariably be 
obtained. 

_The process of obtaining water by sinking holes of small 
diameter has been known for many hundreds of years. 
In Europe it was first practised in the province of Artois, 
in France, whence the name artesian is derived. There 
is within the gardens of a former Dominican convent at 
Sillers, in that province, a drilled well which has flowed 
continuously since the year 1126, and unmistakeable 
traces of much more ancient wells are found in various 
countries, particularly China. The modern manner is an 
adaptation of steam-power to the method practised for 
ages in China. Free-falling tools worked by steam-power 
are used, the weight of the tool being so great as to give 
blows of sufficient force to pierce the hardest rock. The 
operation is often called boring, but these wells are not 
bored, they are drilled. The evolution in the art of well- 
boring, although doubtless showing a constant tendency 
to improvement, from the earliest times up to the date of 
the Grenelle well in Paris, completed in 1820—the 
brilliant success of which brought artesian wells into 
fashion—has from that time to the present, and especially 
since the discovery of petroleum in America in 1842, been 
much more marked and rapid. A most important stage 
in the progress of artesian well boring was the enormously 
extensive application of the art to the production of 
petroleum, principally in the United States. The dis- 
covery of petroleum gave great impetus to deep boring 
operations, and to improving the machinery for carrying 

em out. Thousands of shafts have been bored for 

the oil, and the experience gained has been an 


The apparatus used for boring for petroleum is identical 
in every particular with that used for boring artesian wells 
for water. The progress made in oil mining has been 
truly wonderful, taking all attendant circumstances into 
consideration. The large majority—four-fifths at least of 
those who commenced the petroleum development—had 
no previous experience in boring operations of any kind; 
they were composed of all classes of business men, 
mechanics, farmers, and labourers. Hence the knowledge 
—in the absence of the special skill required—could only 
be acquired by an expenditure of a large amount of 
money and untiring labour. The prospect, however, of 
enormous gains urged them on; and surely no better 
“school of mining” was ever known, or had apter 
pupils. Their lessons were learned by the force of prac- 
tical experience; the safest, surest, and only true guide 
to a perfect knowledge of the business. Mining engineers 
who had graduated in the best schools of the old world 
and the new, came in the subsequent years of the 
development; but their plans were of too elaborate and 
complicated a nature to admit of general adoption. None 
of the companies, much less individual miners, have 
cared to indulgein such costly and complicated machinery 
as that in use in other branches of mining. They have 
— after trial of other machines, only such 
appliances as incurred the lightest expense, combined 
with plenty of power and simplicity. Inventions and 
devices literally without end have been tested in this 
highly practical and now experienced community, 
intended for drilling wells, without sufficient success to 
insure even their partial adoption. 

It may fairly be assumed that with the valuable 
experience in boring which the development of petroleum 
has afforded, and the large experience gained in the 
general extension of the business, following upon the 
impetus thus given in most parts of the civilised world, 
and notably in Great Britain, the art has received such 
valuable improvements that it has been rendered 
practically almost perfect. 

The mode which is being adopted in Australia is that 
by which the desiderata of power, speed, and simplicity 
of construction and working are fully combined. The 
Continental European modes, from their extreme 
elaborateness, complication of parts, and comparative 
slowness of working, are not likely to find favour there. 
The question then becomes narrowed down to the accept- 
ance of what is known as the American system; but as 
the partisans in America and elsewhere of that system 
are upon an important matter of detail split into two 
camps, all that now remains to be considered is which 
form of the American system is the best adapted for 
Australian use. The difference of detail consists in the 
use of a cable for drilling in one mode, and the use of 
poles for the same purpose in the other. 

If a cable be used it is necessary to have a large wind- 
ing drum with much heavier, costlier, and more compli- 
cated machinery than when poles are used. Under the 
pole method stout poles of wood with screwed wrought 
iron ends in long lengths are used in lieu ofacable. The 
cable has been largely used, as it is, so far as the lowering 
and winding-up of the drills are concerned, extremely 
simple in working. Where simplicity can be gained 
without corresponding disadvantage it is well to employ 
it, but where a manifest inferiority exists, to choose sim- 
plicity in opposition to complexity for its own sake alone 
is absurd. To the cable plan serious drawbacks occur, 
one of which is that the bore hole is apt to become 
crooked, necessitating expensive riming or straightening, 
before the necessary tubing for protecting the sides of the 
bore can be inserted. Another is that the weight of the 
drilling tools when at work stretching the cable until they 
touch the bottom and bound from it, give a quick and 
rebounding blow. This is called “ bouncing” the drill, 
and is very destructive to cables, jars, and band wheel 
shafts. This mode of drilling by impact alone, assisted 
by the twisting action of the rope, will never become 
general for artesian or deep boring. In rocky strata 
to limited depths, or in places where the straightness of 
the bore is of little moment, the method may, however, 
be applied. 

The plant required for making an artesian bore by the 
pole system is as follows :— 

The derrick.—This is generally constructed of timber. 
It stands directly over the well, and is 20ft. square at the 
base and 72ft. high, the four corners converging so as to 
form a square at the top 3ft. in diameter, upon which rests 
a heavy framework for the reception of the crown pulley, 
over which the rope for lifting the drill and poles plays. 
There are six foundation posts, each 18in. square, two der- 
rick sills, 21ft. long and 10in. square. On the top of these 
are laid six floor sills, Sin. by 10in., and 20ft. long. Then 
follow floor sills and floor planks on top, with a hole in 
centre for the drill to pass through. The derrick is then 
built up to the required height with planking, returned 
for the four corners, and diagonally and horizontally 
braced. 

Samson post.—This is made of timber 18in. by 20in. 
at the bottom, and 18in. square at the top, and 18ft. high, 
dovetailed into the main sill, held by fitted keys and 
braced by braces. 

Walking beam.—This is of hard wood, 26ft. long, 12in. 
by 26in. at its middle, where it rests on the saddle or 
samson post, and is bevelled on its lower side to 12in. 
square at its ends. At its front end a slot is cut, in 
which the drilling hook is hung. 

Band whecl.—This is 9ft. in diameter. It is connected 
with the pulley of the engine by a belt. It communicates 
power to all the movable parts of the apparatus. It is 
fastened upon a shaft, which has at one end a crank or 
arm with several holes, in either of which—according to 
the length of stroke of the walking beam desired—is 
inserted a wrist-pin, to which is attached when necessary 
the “ pitman,” which is connected by a stirrup with the 
walking beam. The rotation of the band wheel therefore 
causes a rocking motion of the walking beam. There is 





— 
invaluable addition to our knowledge of the business. 











than 15-horse power, having a cylinder at least 9in. by 
12in., although smaller engines, in good hands and under 
favourable circumstances, can be used. The engine is 
securely anchored on the ground, and by means of 
its driving pulley and belt motion is communicated 
to the band wheel, and through it to all other parts of 
the machinery. The motion of the engine is under the 
control of the driller in the derrick, for the throttle valve 
of the engine has a large grooved wheel attached to it, 
and from this grooved wheel the endless cord—called the 
“telegraph ’—extends to the derrick and passes round 
another grooved wheel which is fastened to a post con- 
venient to the driller. 

Drilling tools —These consist of a sinker bar 12ft. 
long, weighing 4001b.; jars 6ft. long, weighing 300 Ib.; 
auger stem 32ft. long, weighing 1050 lb.; bit 3ft. 4in. long, 
weighing 140]lb. These are screwed together, forming 
the “string” of drilling tools. The sinker bar and auger 
stem are made of 8}in. iron; the jars have a play of 9in., 
and are 54in. in diameter. A pair of wrenches 3}ft. long 
and weighing 75 lb. each. A temper screw for paying out 
the tools and rods as the drilling gets deeper. The joints 
of the rods and tools are all made with a taper joint, 
which is very superior to the ordinary straight joint. Its 
pin and box being tapering, more than double the strength 
is added at the base of the pin, which is the place where 
strength is required. As the pin enters half-way into 
the box before the threads engage, it takes but half the 
number of turns to screw a joint together that is 
required in the ordinary joint. As the bit must be 
unscrewed and replaced several hundred times in drilling 
each well, the saving of labour and time is very con- 
siderable. 

The sinker bar.—This gives force to the blow upward 
when necessary to “jar,” or loosen the bit when fast. 
The jars.—These are made in two parts, and are like 
too long links of a chain. Both parts are slotted, and 
the cross-head of one passes through the slot of the 
other. When extended the jars are 6ft. long, and when 
closed dft. 8in. The difference, 9in., is the play of the 
jars. The function of the jars is to give a blow upward. 
If the auger stem were attached directly to the sinker 
bar it might stick in the rock so that 1t could not be 
drawn out, but an upward blow will loosen it, and this 
blow the jars give. 

The temper screw.—This screw connects the walking 
beam and the cable, and it is gradually let out as the bit 
cuts into the rock. It is hung on the drilling hook 
attached to the well end of the walking beam. The screw 
is 54ft. long and 13in. in diameter, with a square thread of 
two threads to the inch. 

Bailers, or sand pumps.—Of these there are several 
kinds. They are made of wrought iron 20ft. long. One 
has a bail at the top and a foot valve atthe bottom. The 
valve stem projects downwards below the pump, so that 
the valve may be opened and the contents of the pump 
discharged by resting the stem on the ground. Another 
is 5ft. long; it has a suction valve on the end of a 
plunger. The sand pump line is fastened in an eye at 
the top; when the pump stops at the bottom of the well 
the plunger descends to the bottom of the pump. The 
leather bucket is so constructed as to go down in the pump 
readily, but on pulling back it flattens and becomes a 
tight piston. When the line is pulled up, the valve and 
plunger are pulled through the pump, sucking in the 
débris from the bottom; the lower valve closes and 
retains the contents. If it should get fast in the well, it 
can be “jarred” out. 

The poles.—These are made of tough light timber, of a 
circular form, 8in. or 4in. in diameter, and in 20ft. 
lengths. They have wrought iron taper-screwed ends for 
coupling and uncoupling. By using the “jar” below 
these poles, the chisel, or bit, alone strikes the rock, the 
poles above it falling a less distance than the play or 
space between the upper and lower links of the jar. 
Previous to the use of this arrangement the weight of 
the poles at great depths was an evil of serious import- 
ance, for when percussive motion was given to them 
they vibrated with great force, and, striking against the 
sides of the bore, detached portions of loose rock, which 
fell upon the top of the working chisel. As the bore- 
hole is generally full of water from the upper springs, 
large light, but strong, wooden poles lose a great deal of 
their weight in the water, which is a desirable point, and 
the vibration, owning to their volume, is reduced to a 
minimum. Another important advantage in the use of 
the poles is that, from their rigidity, they admit of certain 
and trustworthy turning of the chisel at its work in the 
bottom of the bore-hole, a most important matter in the 
quick and safe execution of the work. The height of the 
derrick admits of three lengths of rods being lifted at a 
time without unscrewing them. A large size drive-pipe 
is first driven down to the rock; the well is then drilled 
down below the lowest top water seams. Tubing of a 
size according to the probable depth of the bore is then 
inserted, and adjusted water-tight upon the rock. A 
smaller bit is then used, and the well drilled that size as 
far as desired. 

Tubing.—The tubing used is wrought iron or steel- 
welded tubing, screw-ended and flush or even inside, from 
jin. upwards in thickness, according to its diameter and 
material. The engine is used, by means of wire ropes and 
pulley blocks, to lower or lift the tubing, powerful clamps 
being placed outside the tubing to which the rope is 
attached. 

Torpedoes.—After a well is sunk to its proper depth it is 
sometimes torpedoed. A torpedo is a charge of nitro-glyce- 
rine or other explosive in a suitable shell, which is lowered 
to the water-bearing rock, and exploded with the effect of 
enlarging the bore at that point and opening fissures into 
the surrounding rock. A shell is suspended by a cord on 
which runs a hollow weight, and the cord guides this to the 
firing head, which is constructed so as to communicate a 
blow to a percussion cap and explode it. The detonation 
will explode the nitro-glycerine. 

Commencing the well_—The operators on a well con- 





a knuckle post, in which a ape noe 4 reel works. 
Engine.—This is generally a portable one of not less 


sist of three men, one driller and two for tool dressing. 
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When the walking beam is mounted the drilling hook is 
hung. Ifthe earth is firm, a hole 12in. in diameter is 
“‘ spudded ;” a wooden conductor made in octagon form is 
then inserted to the rock. This prevents the surface earth 
from caving into the well. If, however, therockisatsuch a 
distance below the surface or if the surface soil is of such 
a nature that it is not practicable to “ spud” a hole for the 
conductor, the rock is reached by a drive pipe of the 
diameter determined upon armed at its lower end with a 
steelshoe. Thisis driventhrough the surface soil by means 
of a heavy maul made of a sound log of timber 15ft. long, 
similar to the manner in which piles are driven by a pile 
driver. The pipe while being driven has a heavy iron cap 
to prevent injury from blows of the maul. The maul works 
by means of guides between vertical planks set up tem- 
porarily, and is lifted through the crank movement by 
the engine. In case a boulder or other large rock is 
encountered before the rock is reached, it is drilled 
through by the drilling tools, and the drive pipe can be 
afterwards driven through the hole thus formed. By 
means of a special bit the hole may be enlarged below 
the drive pipe. When the rock is reached the hole 
is drilled into it a few inches, and the drive pipe firmly 
driven in so as to form a tight union, in order that 


no surface water can leak or dirt get into the well. As |. 


soon as the hole is deep enough to “ bury” the tools, the 
string of tools is let down, connection is made with the 
walking beam, the engine started, and drilling com- 
menced, the tools rising and falling with each rotation of 
the crank. When some 12in. of rock have been cut the 
drill and rods are raised, swung out of the way of the 
sand pump, andthe sand pump or bailer is run down. 
The bit is unscrewed and is dressed or sharpened, care- 
fully cut to the size of the gauge, and one is screwed on 
ready to drill again. 

A process of sinking, to overcome the difficulties experi- 
enced in getting down the tubing in quicksand is now 
before the notice of pastoralists in Australia. It is an 
extension of the hydraulic system of sinking which has 
been used for many years—the writer reported for the 
Railway Department on an hydraulic boring made at 
Dulbydilla, Queensland, in 1886—and which consists of 
working tubing which is revolved, and which has a cutter 
head screwed on to the bottom of the tubing for cutting 
its way. Inside this tubing a pipe of small diameter is 
lowered to the level of the cutter head, and through it 
water is forced by a steam pump on the surface, 
the pressure of the jet being suflicient to force the loose 
sand up the tubing and discharge it at the surface, the 
tubing going down on the removal of the sand by its own 
weight, or with additional pressure. The process consists 
in the use in addition of an expansion drill for cutting 
through boulders, gravel, or rock, working below the 
bottom of the tubing by a lift and drop movement, the 
cut material being forced, as was the sand, up inside 
the tubing to the surface. The very obvious difficulty in 
the use of this mode—supposing its efficiency to be as 
great as is claimed for it—is in the large quantity of 
water required for the force pump. Water is valuable in 
the interior of Australia—more so than elsewhere—in 
proportion to its scarcity. The item of cost of haulage 
of water long distances, for the engine alone of boring 
plants, and for camp use, is a serious matter, which is 
only obviated on water being struck in the bore. 

A most important part of the plant used in all boring 
operations, both deep and shallow, is the tubing. That 
now used is of wrought iron, lap-welded, with swelled 
screw-ended joints from Hin. thick and upwards, accord- 
ing to the diameter, the sizes used being 6in., 8in., 10in. 
and 12in. internal diameter, and in lengths of from 14ft. 
to 20ft. A steel ring cutter-shoe is screwed on to the 
first length. This shoe is of slightly larger outside 
diameter than the tubing. Unfortunately for the proper 
progress of work, a great deal of the tubing hitherto used 
in Australia has been of an inferior quality. This has 
given endless trouble—to a degree hardly conceivable by 
those who have not had to use it—and has increased the 
total cost of borings very considerably. There are at the 
present time a great number of boring machines at work. 
In Queensland alone there are three artesian boring 
companies in operation, doing the work by contract; in 
other cases, pastoralists are themselves boring with 
purchased plant. 

The following is given as a specimen of artesian 
borings. The boring was made this year—vide Queens- 
lander, July 4th, 1891—Bowen Downs, depth 13874ft., 
water rises 2ft. 6in. over the casing—that at Charleville, 
with a similar discharge, rises some 40ft. over the casing 
—quantity discharged 1,500,000 gallons per day; the 
water is of excellent quality and quite tasteless; tempera- 
ture 103 deg. Water was first struck at 860ft., next at 
1178ft., which increased at every foot drilled. 

The method of utilising the water both from the shallow 
pumped wells and the overflowing artesian wells is by 
running the water direct from them into a reservoir or 
dam, which, in case the ground is of a retentive nature 
and compact and tenacious enough to form a good 
embankment, is made alongside. A constant head of 
water being maintained from the borings in these reser- 
voirs, the danger which besets the embankments proper 
of the ordinary dams or reservoirs isremoved. The water 
in ordinary dams becomes in times of drought by exces- 
sive evaporation and consumption by stock sooner or 
later exhausted, leaving the emb: ent exposed to 
the drying effects of the powerful sun, which forms 
great fissures in it. The next heavy flood water 
acting suddenly upon this dried-up, weakened embank- 
ment, quickly wears it away, and in most cases totally 
destroys it. Where it is not practicable, from the 
non-retentive nature of the soil, to make a reservoir, 
resort is had to troughing. This is made of rivetted 
sheet iron, or, if good timber be procurable, of large tree- 
logs hollowed out. These troughs are set in the ground, 
and, in case they be of iron, are protected on each side by 
timber, their length being dependent upon the require- 
ments of the stock using the particular bore with which 
they are connected. In some cases many hundreds of 
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feet of troughing are provided, a top-pipe connection being 
made between the ends of each trough. The iron 
troughing is rectangular in section; the sheets, after 
being heated, are dipped in boiling asphualte, and could be 
supplied in a portable manner to the station, where they 
could be rivetted together. 

Irrigation is also being carried out in connection with 
these bored wells, the mode adopted being the ordinar 
one of cutting main surface channels from the wells, wit 
minor ploughed ones for the irrigation of the entire areas 
for cultivation. 35,000 gallons of water a day is found 
to be sufficient for 100 acres of cultivable land. Many of 
the large stations are now by means of irrigation growing 
large quantities of fodder—principally lucerne turned into 
“ensilage "—to provide for their stock in time of drought, 
and the consequent falling off of the natural pasture. 

The cost of the shallow borings is about 10s. per foot 
average, including rock. The cost of the artesian borings 
has been from £1 to £2 per foot. The cost of the tubing 
ranges, according to the sizes used, from 4s. to 8s. per foot. 

This boring for water is one of the most vitally | 
important movements in Australia, and should command | 
the greatest attention of British manufacturers in com- 
peting for the supply, not only of the machinery, but of | 
the tubing, the consumption of which will be enormous. 
Australia is destined, there can be no doubt, eventually 
to take the lead in this business of well-boring; the 
uncertain rainfall, and scarcity of surface water, will 
necessarily command this. There are now few squatting 
property owners who are not seriously interesting them- 
selves in an increased water supply for their stations, | 
and knowing, as they do, of the highly successful results | 
of the bores already made, and which will ere long be | 
counted by hundreds in their colony alone, it behoves 
them, if the market value of their holdings is to be | 
maintained, to fall in with one of the latest and grandest 
developments of practical science by onaty 7 » 

. G. Cox. 








HOT SHEAR—NEWBURN STEEL WORKS. 


In our impression for August 28th will be found a description 
of the new steel works of Messrs. Spencer, at Newburn. In 
that description reference was made to a very heavy hot shear 
for cutting up ingots. This tool we illustrate above and on 

e 277. This hot shear will cut cogged ingots up to 30in. 
wide by 12in. thick, or a sectional area of 360 square inches. 
The cut is taken perfectly square, the edges of the two steel- | 
ings being parallel with each other. The time occupied for | 
a cut is only about three seconds, so that the steelings are not | 





softened by too long contact with the hot bloom. The cogged | 
ingot or bloom is fed into the machine from the side 
shown on the engraving which would usually be considered 
the back or delivery side of a shear, This improvement is 
patented by Mr. Wicksteed, managing director of Joshua 
Buckton and Co., Limited, and it has the advantage of 
permitting the live rollers to come close up to the face of the 
lower steeling instead of being kept away by the width of the 
anvil block. The rollers feeding in the bloom are mounted 
on @ hinged and balanced frame which descends during the 
cut and rises with the return stroke of the shear. When at its 
top level it carries the bloom lin. clear of the bottom steeling, 
so that the bloom passes through the machine without 
scraping upon, or burning, the knives. On the delivery side 
is another frame of rollers, also hinged and balanced, but 
this only has a short movement, enough when up to be lin. 
higher than the bottom steeling, and when down to allow the 
bloom to lie flat upon the anvil. On this side of the machine 
also is a hydraulic measuring stop which can be adjusted to 
gauge the length of the cut slab to the fraction of an inch, 
any length up to 8ft.; there is also at this side a self-acting 
hydraulic pressure foot, the action of which is as follows :— 
When the bloom has been traversed by the live rollers up 
against the gauging stop, the shears is put in motion, and 
as the upper shear slide begins to descend the hydraulic 
pressure foot descends with it and rests with 20 tons pressure 
on the top of the bloom lying on the anvil of the machine; 
this holds it down so that it does not tilt when the cut comes 


| bloom by the return stroke of the shear slide. 
| operation is thus conducted with the minimum of labour, and 


| workmen with the ordin 


| screws. 


| will be 13,500. 





upon it, and the consequence is that the ends of the cut slabs, 





instead of being bevelled, are found to be perfectly square. 
The duty of the machine is, first to cut off the ragged end or 
crop of the bloom, then to cut the remainder into slabs of 
measured length, each of a weight to suit some particular size 
of re The last cut shears the remaining crop from the 
tail end of the bloom; and the machine is capable of putting 
out easily 200 tons per shift of such measured and squarely 
finished slabs. These slabs are next reheated and to 
the plate rolls. The whole of the shearing machinery is 
handled by one man standing on a platform from which he 
can see the oncoming blooms as well as the delivered slabs. 
He has all the handles under his control, viz., for a pair of 
small engines driving the feeding rolls, another pair of small 
engines driving the delivery rolls, the hydraulic stop for 
measuring the length of the cut slabs, and the main engines 
for working the shear. The hydraulic holding-down foot 
described is automatic in its action, being lifted from the 
The whole 


it is a striking spectacle to see the long blooms of four tons 
weight travelling themselves smoothly through the machine, 
and the squarely cut slabs following one another at frequent 
intervals along the delivery rollers and into the truck placed 
ready to receive them, and all without the intervention of 
accompaniments of a forge, such 
as tongs, hooks, and crow-bars. There is to be seen instead a 
clerk with the order book, which gives the weight of plates 
7; and from which he informs the driver the length of 
slab to be gauged and cut off. Messrs. Buckton as well as 
Messrs. Spencer may be congratulated on the perfection with 


| which this machine, which could only be tried three days 


before the opening, performed all its functions. Its propor- 
tions are exceedingly strong, the cap bolts being 104in. 
diameter, and the excentric pin 20in. diameter, but it must 
be remembered that the expression “hot” allows great 
latitude in the resistance to shearing. If white hot, the 
bloom would of course have no resistance at all, but if very 
dull red, as it frequently is, or even blue hot on the ed 
ends, the resistance approaches that of a cold slab, and what 
has been achieved in this machine is, handiness and rapidity 
of action, combined with sufficient strength to be safe against 
breakdown even with comparatively cold blooms. 








MARINE ENGINES IN THE UNITED STATES 
NAVY. 


Tue subject of our supplement this week are the main 
engines of the U.S. cruiser No.6. We published last week 
engravings of one of the condensers. The propelling 
machinery of this vessel consists of two vertical, in- 
verted, direct-acting, triple-expansion engines driving twin- 
The cylinders are 42in., 59in., 92in. in diameter 
and 42in. stroke, and it is estimated that when making 
129 revolutions per minute the I.H.P. (with auxiliaries) 
In placing the engines in the ship the high- 
pressure cylinders will be forward. The main valves are of 
the piston type, there being one double-ported for each high- 
pressure cylinder, two single ported ones for each inter- 
mediate and four single-po ones for each low-pressure 
cylinder. The valves for the high-pressure cylinders are not 
packed, while those for the intermediate and low-pressure 
cylinders are packed in the usual manner with rings. The 
diameters of the valves are, high pressure, 18in.; intermediate 
pressure, 23in.; low pressure, 2lin. They are driven by 
peed re sme double-bar links, fitted with steam reversing-gear 
and hydraulic controlling cylinders. The intermediate and 
low-pressure cylinders are steam jacketted and the high- 

ressure ones provided with a lining, all the wearing cylinders 
being made of cast iron as hard as tools can work it. The 
cylinders are supported at the back by inverted Y-frames to 
which the slides are attached; they are supported on the 
front and sides by two cast-steel cylindrical columns. The 
bed-plates are of cast-steel of I-section, well ribbed. The 
piston, connecting and all working rods are of forged steel. 
The crank shafts are of mild forged steel, 16in. in diameter, 
with an axial hole of 74in.; the crank pins are 17in. in 
diameter with 84in. holes axially. The crank shafts are in 
three sections which are interchangeable and reversible. 








ForEIGN ConTract.—Tenders will be received by the Mayor of 
Galatz for the construction of tramways in that town up to the 
15th-27th of November. Particulars may be obtained of the 
mayor, 
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THE LAUFFEN - FRANKFORT INSTALLATION, 


THE occasion of the transmission of power from Lauffen to 
Frankfort has brought to the notice of the profession more than 
ever before the two or three phase alternating current system, de- 
scribed as early as 1887-8 by various electricians, among whom are 
‘Tesla, Bradley, Haselwander and others. As to who first invented 
it, we have nothing to say here, but though known for some years 
it has not until quite recently been of any great importance in 
practice. 


Within the last few years, however, Mr. M. von Dolivo- 
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Dobrowolsky, electrical engineer to the Allgemeine Elektricitiits 
Gesellschaft, of Berlin, has occupied himself with these currents. 
His success with motors run with such currents was the origin of 
the present great transmission of power exhibit at Frankfort, the 
greatest transmission ever attempted. His investigation in this 
new sphere, and his ability to master the subject from a theoretical 
or mathematical standpoint, has led him to find the objections, 
the theoretically best conditions, &c. ‘This, together with his 
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ingenuity, has led him to devise an entirely new and very ingenious 
modification, which will no doubt have a very great effect on the 
development of alternating current motors, 

It is doubtless well known that if, as in Fig. 1, a Gramme ring 
armature.is connected to leads at four points as shown and a 
magnet is revolved inside of it—or if the ring is revolved ina 
magnetic field and the current led off by contact rings instead of a 
commutator—there will be two alternating currents generated, 
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which will differ from each other in their phases only. When one 
is at amaximum the vther is at zero. When such a double current 
is sent into a similarly constructed motor it will produce or 
generate what might be called a rotary field, which is shown 
diagrammatically in the six successive positions in Fig. 2. The 
winding here is slightly different, but it amounts to the same 
thing as far as we are concerned at present. This is what Mr. 
Dobrowolsky calls an ‘‘ elementary” or ‘‘ simply” rotary current, 
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as used in the Tesla motors, A similar system, but having three 
different currents instead or two, is the one used in the Lauffen 
transmission experiment referred to above, 

In investigating this subject Mr. Dobrowolsky found that the 
best theoretical indications for such a system would be a large 
number of circuits instead of only two or three, each differing from 
the next one by only a small portion of a wave length ; the larger 
their number the better theoretically. The reason is that with a 
few currents the resulting magnetism generated in the motor by 








these currents will rasa! considerably, as shown in Fig. 3, in 
which the two full lines show the currents differing by 90 deg. 
The dotted line above these shows how much the resulting 
magnetism will pulsate. With two such currents the variation in 
magnetism will be about 40deg. above its lowest value. Now, 
such a variation in the field is undesirable, as it produces objection- 
able induction effects, and it has the evil effect of interfering with 
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the starting of the motor loaded, besides affecting the torque con- 
siderably if the speed should fall slightly below that for synchronism. 
A perfect motor should not have these faults, and it is designed to 
obviate them by striving to obtain a revolving field in which the 
magnetism is as nearly constant as possible. 

If there are two currents differing by 90deg., this variation of 
the magnetism will be about 40 per cent.; with three currents 
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differing 60deg., about 14 per cent.; with six currents differing 
30 deg. it will only be about 4 per cent., and so on. It will be 
seen, therefore, that by doubling the three-phase system the 
pulsations are already very greatly reduced. But this would 
require six wires, while the three-phase system requires only three 
wires—as each of the three leads can readily be shown to serve 
as a return lead for the other two in parallel. It is to combine the 
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Fig. 7. 


advantages of both that he designed the following very ingenious 
system. By this system he can obtain as small a difference of 
phase as desired, without increasing the number of wires above 
three, a statement which might at first seem paradoxical. 

Before explaining this ingenious system, it might be well to ca!l 
attention to a parallel case to the above in continuous current 
machines and motors. The first dynamos were constructed with 
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two commutator bars. They were soon found to work much 
better with four, and finally. still better as the number of commu- 
tator bars—or coils—was increased, up to a practical limit. Just 
as the’ pulsations in, the continuous current dynamos were 
detrimental to proper working, so are these pulsations in few- 
phased alternating current motors, though the objections manifest 
themselves in different ways—in the continuous current motors as 











sparking and in the alternating current motors as detrimental in- 
ductive effects. 

The underlying principle of this new system may be seen best in 
Figs. 4, 5,6, 7 and 8. In Fig. 4 are shown two currents 1, and I., 
which differ from each other by an angle D. Suppose these two 
currents to be any neighbouring currents in a simple rotary 























Fig. 9. 


current system. Now, if these two currents be united into one, as 
shown in the lower part of the figure, the resulting current I will 
be about as shown by the dotted line ; that is, it will lie between 
the other two and at its maximum point, and fora difference of 
phases equal to 90 deg. it will be about 1°4 times as great as the 
maximum of either of the others ; the important feature is that 
the phase of this current is midway between that of the other two. 
Fig. 5 shows the winding of a cylinder armature, and Fig. 7 that 
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of a Gramme armature for a simple three-phase current with 
three leads, with which system we assume that the reader is 
familiar. 

The two figures, 4and 5—or 7—correspond with each other in so 
far as the currents in the three leads, shown in heavy 
lines, have a phase between those of the two which compose them. 
Referring now to Fig. 6—or 8—whieh is precisely like Fig. 5—or 
7—except that it has an additional winding shown in heavy lines, 
it will be seen that each of the three leads, shown in heavy lines, 
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is wound around the armature before leaving it, forming an 
additional coil lying letween the two coils with which it is in series. 
The phase of the heavy line currents was shown in Fig. 4 to lie 
between the other two, therefore, in the armature in Fig. 6—or 8 
—there will be six phases, while in Fig. 5 there are only three 











the number of leads—three—remaining the same as before. This 
I, 
Fic. 12. 
To have 


is the fundamental ay ps of this ingenious invention. 
six phases in Fig. 5 would require six leads, but in Fig. 6 precisely 
the same result is obtained with only three leads. In the same 
way the three leads in Fig. 6 might again be combined and passed 
around the armature again, and so on forming still more phases, 





without increasing the number of leads, Figs. 7 and 8 compound 
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with 5 and 6 and show the same system for a Gramme ring instead 
of a cylinder armature. 

As was stated in the early part of this description, the main 
object in a rotary current motor is to have a magnetic field which 
is as nearly constant in intensity as wy and which changes 
only its position, that is, its axis. But in Fig. 4 it was shown 
that the current I—in dotted lines—is greater than the others— 
about as 1°4 to 1 for a phase difference of 90deg. If therefore the 
coils in Fig. 6 or 8 were all alike the magnetism generated by the 
heavy line coils would be greater than that generated by the 
others, and would therefore produce very undesirable pulsations 
in the magnetic fields; but as the magnetism depends on the 
ampere turns, it is necessary merely to have correspondingly fewer 
turns on these coils, as compared with the others. This is shown 
diagrammatically in Figs. 6 and 8, in which the heavy line 
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coils have less windings than the others. In practice it is 
not always possible to obtain the exact ratio of 1 to 1°4, for 
instance, but even if this ratio is obtained only approximately, it 
nevertheless reduces the pulsations very materially below what 
they would be with half the number of phases. It is therefore not 
necessary in practice to have more than an approximation to the 
exact conditions. 

Fig. 9 shows a multiple phase armature, having double the 
number of phases as Fig. 1, and would, according to the old system, 
therefore, require eight leads. Fig. 10 shows the new system 
with the same number of phases as in Fig. 9, but requiring only 

















four leads instead of eight. Figs. 11 and 12 correspond with Figs. 
7 and 8, and show the windings for a multipolar motor in the two 
systems. 

These figures show how a motor may be wound up so as to be a 
multiple phase motor, although the current entering the motor 
is a simple, elementary three or two-phase current, which can be 
transformed by means of a simple three or two-phase current 
transformer, before entering the motor, such transformers as are 
used at present in the Lauffen-Frankfort transmission. But the 
same principle as that for the motor may also be applied to 
transformers themselves, as shown in Figs. 13 and 14. Fig. 13 
shows a set of transfurmers which are fed by a simple three-phase 
current shown in heavy lines, and which gives in its secondary 
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circuit a multiple phase rotary current. The connections for the 
primary circuit of a transformer with six coils are shown 
diagrammatically in Fig. 15, the numbers 1 to 6 representing the 
succession of the phases. Fig. 14 shows a transformer for a two- 
phase current with four leads, transforming into a multiple phase 
current of 16 leads, The transformer in this figure is a single 
‘interlocked ” transformer in which the fields are magnetically 
connected and not independent of each other, as in Fig. 13. This 
has advantages in the regulation of currents which do not exist 
in Fig. 13, but which need not be entered into here. The trans- 
formers used in the Lauffen-Frankfort transmission are similar, 
magnetically, to Fig. 14, only that they are for a simple three- 

base current in both primary and secondary circuits. Attention 
is also called to the difference in the cc tior 4 
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circuits in Figs. 13 and 14; in the former they are connected in a 








closed circuit similarly to an ordinary closed circuit armature, 
while in Fig. 14 they are independent as far as the currents them- 
selves are concerned, though magnetically their cores are connected. 
It is not the inteption to enter into a discussion of the relative 
values of these various connections, but merely to draw attention 
to the wide range of the number of combinations which this system 
admits of.—Carl Hering in the Electrical World. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ENGINEERS IN THE NAVY. 


Sir,—If this subject were not so important and serions, the 
letters of your naval correspondents would have an amusing ten- 
dency as calling to remembrance Mr. Jingle’s famous description 
of society at Chatham. The Admiralty looks down on the Naval 
engineers, some of whom look down on the engineers of the 
mercantile marine; but in times of emergency or war, when 
the necessity for the Naval engineer’s scientific training may 
be supposed to be greatest, the Admiralty offers to engineers 
of the mercantile marine with a few years’ service—no 
proof of this scientific training being required for discharg- 
ing duties which Naval engineers do not consider them com- 
petent to perform in time of peace—far higher pay than to their 
own highly-trained officers after years of experience. This ought 
to dispose of the contention that engineers of the mercantile marine 
are not qualified for the Navy, and shows that the high scientific 
training of Naval engineers—tersely described in your article of April 
26th, 1889, as ‘‘ technical education run mad ”—when the greatest 
supposed necessity for its exercise occurs, is useless. The more 
Naval engineers dilate upon the superior pay offered to attract 
mercantile marine engineers into the Naval Reserve, the more will 
this high scientific training, and the necessity for it, be examined 
into by the public and taxpayers. 

The question is not a new one. From the introduction of engi- 
neers into the Navy there has always been a difficulty in obtaining 
them, owing to the poor pay and position offered, and this was the 
ag reason for the adoption of the present system of training, 
the Admiralty knowing that engineers to be obtained on the con- 
ditions offered must be obtained young. 

It is significant that your correspondents refuse your invitation to 
furnish particulars of their daily duties, on the ground that the 
duties under conditions of peace are inadequate to represent the 
full requirements that engineer officers in the Navy would be 
called upon to fulfil in time of war. Taking into consideration 
the great changes in modern warfare, and that we have not been 
at war for thirty-five years, your correspondents can only have a 
partial knowledge of these requirements, and that derived from 
tradition, so that a comparison of the duties of engineers in the 
Navy and mercantile marine during time of peace is the only 
available one. As your correspondents patel that one of the 
principal duties of a Naval engineer in time of peace is preparation 
for war, they would do a kindness to those mercantile marine 
engineers who may be called upon at a moment’s notice to dis- 
charge duties for which they. possess neither experience, know- 
ledge, pe sop nor training, by giving them sume idea of what 
those duties consist. The principal, if not only, duties of Naval 
engineers are to have the charge and be responsible for the main- 
tenance in a state of efficient working order, and as far as may be 
of readiness for immediate use, of a varying amount of machinery. 
The only difference between times of peace and war can be that in 
the latter accidents will be more numerous through running the 
engines oftener at their full power, damages from shot, &c. 

Your correspondents, like most Naval engineers, evade the 
point at issue, endeavour to conceal and obscure it; raise a cloud 
of dust, and retire under the obscurity created thereby. The list 
of duties given by both your correspondents as those to be per- 
formed by Naval engineers oe to the general reader formid- 
able, but there is nothing in them or in the regulations and instruc- 
tions for the Government of the Naval service— with perhaps the 
exception of those relating to guns and torpedoes—which the 
average engineer of a large mercantile marine steamer could not 
satisfactorily perform. Naval engineers seem to think that outside 
the Naval service the progress of marine engineering during the 
last quarter of a century has been stationary, whereas its progress has 
at least been equally great; and mercantile marine engineers have 
often been trained in the construction of the engines they superin- 
tend, an advantage not ed by Naval engineers until recently. 
For some years after the introduction of the present system of train- 
ing for Naval engineers they were greatly in demand for private 
firms on account of their theoretical training, and many were lost to 
the Naval service thereby, but this is not so now to any extent. 
roo the spread of technical colleges the supply of highly 
trained engineers for private firms is ample, and the Admiralty 
consider a course at a technical college, and three years at an 
approved engineering establishment, equal to five years spent in 
the dockyards and Engineer’s Training College. 

Some Naval engineers consider engineers of the mercantile 
marine as mere engine drivers; and ‘‘Another Engineer, R.N.,” 
says that engine driving is the one item in which an analogy exists 
between the two services; but Naval engineers do not drive 
engines, and the speed of war vessels seldom exceeding that of a 
canal boat, the engine driving under ordinary circumstances in the 
two services has not muchincommon. Itis strange that ‘‘Another 
Engineer, R.N.,” has omitted the most important part of mercan- 
tile marine engineers’ duties, and which does not form part of the 
engineer student’s training, namely, the prevention and remedying 
of accidents occurring at sea, with the use of appliances found on 
board. However high the training of an engineer student may be, 
he is not eligible for a Board of Trade certificate through want of 
this experience, and an assistant-engineer is eligible for only a 
second-class one. 

‘“* Engineer, R.N.’s” statement as to the instances in the Navy 
where the readiness, skill, and foresight of the responsible engineer 
officers have enabled ships to be kept running, while had they been 
in the mercantile navy the nearest port for repairs would have 
been made, will be news to mercantile marine engineers. How 
far ‘‘ Engineer, R.N.,” is qualified to judge what would have been 
the conduct of mercantile marine engineers under certain condi- 
tions, I do not know ; but if he were to make a few voyages in an 
ocean ‘‘tramp,” his eyes might perhaps be opened. One great 
difference between Naval and sadtemtiie sondine engineers is that 
the former have not proper control of their own men, and have to 
submit to an immense amount of routine, control and interference 
of the executive officers in matters within their own province, 
which the latter would not tolerate for a moment. Recent cases 
in point are—(1) the trial by court martial of a chief engineer for 
not performing a duty which it was physically impossible for him 
or anyone else to perform, and for the pes Mm. of an engine- 
room artificer, which he could not possibly have controlled or pre- 
vented ; (2) a similar trial of a chief engineer for not report- 
ing to his captain that a nut in a crosshead had become 
loose, and which later on came off. Of this latter case even a 
service paper remarks, ‘‘ That an engineer officer should be tried 
by six captains on a technical charge is a grave anachronism ; that 
an engineer officer should be arraigned on such a flimsy charge as 
this is a injustice.” The third instance is one of a ship 
having had four chief engineers in three years, through disagree- 
ments with the captain. 

The points at issue—exclusive of the social question—are that 
Naval engineers do not find scope for their high mathematical 
training, and that the difference between the duties of an engineer 
of a first-class war vessel and those of an engineer of a mercantile 
vessel similar in horse-power and tonnage is but a difference in 
degree, and is gradually becoming smaller, In the absence of any 











description of the difference between the duties of the two services, 
the only conclusion that the public can draw from the discussion is 
that Naval engineers have to see that duties are discharged by their 
staff—often insufficient for the purpose—which mercantile marine 
engineers have to carry out themselves. 

“Engineer, R.N.,” endeavours to drag a red herring across the 
trail by introducing some remarks about the government of the 
Naval service, and states that the head of each department should 
be an officer of considerable rank, able to understand and appre- 
ciate the extensive system of laws and customs in accordance with 
which the administration of every department must be conducted. 
All this is but routine, and easily acquired by anyone. The heads 
of the engineering department are not officers of high rank, chief 
engineers being junior to lieutenants of eight years’ seniority, and 
this is one of the principal grievances that Naval engineers com- 
plain of, an instance of which ‘‘ Another Engineer, R.N.,” in your 
issue of September 25th, draws attention to = stating that ‘‘ the 
Admiralty have persistently refused to acknowledge that engineers 
are a part and parcel of the Royal Navy to quite as an important 
extent as any other class of naval officers,” 

“Engineer, R.N.,” correctly proceeds to say that the head of a 
department should be well educated generally and a: and 
thatsuch astate of affairsthat ‘‘ the captain would have novfticer with 
a thorough knowledge of the ship to consult ought not to exist,” but 
this latter is exactly what does exist. There are several vessels on 
foreign stations some with but one and others with but two 
engineers. In the former case the captain must be often, and in 
the latter case occasionally dependent on the advice of an engine- 
room artificer, while torpedo boats, with their delicate machinery, 
have no engineers. 

** Another Engineer, R.N.,” denies that the engineer officers of 
the Navy find no scope for their scientific ability, and states that 
the engineer is always the officer referred to when any difficulty 
arises, and the all-round nature of his scientific training has 
generally solved the difficulty. 

This is the state of things that ought to exist, but it is not 
the all-round nature of the scientific training that is so much 
objected to. Though engineers of large vessels in the French and 
otherContinental navies haveduties to perform equally as important 
as those in the British Navy, they do not possess this scientitic 
training, nor are they less efficient for want ot it. 

Your correspondents will not explain where, in the case of the sea- 
going Naval engineers, the high mathematical training received 
when engineer students is afterwards beneficial. Neither in con- 
sultation with the captain, intercourse with other heads of 
departments, performance of engine-room duties, preparation for 
war, or war itself, is the necessity for the differential calculus, 
advanced trigonometry, &c., apparent. The subjects contained 
in the examination for an extra Board of Trade Certificate would 
be more to the purpose. When ‘Another Engineer, R.N.,” 
alludes to the case of those officers employed at the Admiralty 1 
educational services, supervising the construction of machinery, 
&c., he is on firmer ground, but the number of officers so em- 
ployed is limited, and the chance of the average Naval engineer's 
selection for such position small. Out of the present establish- 
ment of 746 engineers, the numbers employed at the Admiralty, 
educational services, shipbuilding, repairs and maintenance at 
dockyards, and in contract work, 1s sixty-nine, or a little over 9 per 
cent. of the total. To be eligible for the higher appointments 
at the Admiralty and dockyards, engineers are required to have 
passed three sessions at the Royal Naval College, Greenwich, thus 
still further diminishing the scope for the exercise of the 
average Naval rg soe high mathematical training. The best 
students do not become Naval engineers, but enter the corps of 
constructors. This high mathematical training is given to all, so 
that the Admiralty may procure cheaply a supply of candidates 
for the corps of constructors, dockyard appointments, &c, Whether 
it is a wise policy to give all a training which not more than one in 
twenty will ever have to make use of is open to question. In Con- 
tinental navies these different duties are performed by different 
classes, with entirely distinct training. I am afraid that, in the 
present crowded state of different professions, the contention of the 
Admiralty that Naval engineers are receiving the market value of 
their services is only too true. The terms offered to engineers of 
the mercantile marine to join the Naval Reserve is not the criterion. 
Will the average naval engineer be able to get better pay in any 
position outside the Naval service! It is upon the theory he wiil 
not that the Admiralty base their ideas of market value. 

The claim that the engineers cost the country little or nothing 
for their training, and that it wees well pays for itself in the 
amountand value of the mechanical work performed by them, has been 
made before; but, in the evidence given before the Committee on 
Naval Estimates, 1888, it was stated that an attempt was about 
to be made to obtain a fourth of the assistant-engineers direct from 
engineering establishments and technical colleges, so as partly to 
reduce this expense, and ultimately todo away with it by obtaining 
all assistant-engineers in a similar manner. ‘The scheme failed, as 
only might be expected, from its extreme absurdity. If the train- 
ing of the engineer students pays for itself by the amount and 
value of the mechanical work they perform, the Admiralty must 
be making an enormous profit out of the work of fitter apprentices, 
whose training is not one-tenth so expensive. 

Does ‘‘ Another Engineer, R.N.,” mean that the gain to the 
public consists in having not more than two engineers on board a 
vessel of from 10,000 to 12,000-horse power with enough scientific 
abilities to deal with any question that may arise! In the event of 
anything happening to these two engineers—more than probable 
in war—the result to the public might be anything but beneficial, 
I presume that ‘‘ Another Engineer, R.N.,” and yourself, when 
describing the complement of a war vessel of from 10,000 to 12,000- 
horse power as consisting of two engineers, are alluding to the 
senior ranks. Such a vessel has five or six engineers, the pro 
portion generally being about one engineer to every 2000-horse 

wer. 

One-third of the stokers being taken away while in harbour for 
drill cannot appreciably effect the discharge of the engineer's 
duties. The absence of the stokers taken for drill will be compen- 
sated for by the number released from attending to the main fires, 
and for many of the duties enumerated by your correspondent 
stokers are not required. That the numbers of both engine-ruom 
artificers and stokers are so few as seriously to delay and hinder 
the engineer in the discharge of his duties is only too well known. 

Your correspondent, while giving the rates of pay offered by the 
Admiralty to mercantile marine engineers to attract them into 
the Royal Naval Reserve, has omitted the fact that the position 
offered is one that few mercantile marine engineers with any sense 
of self-respect would accept. 

Your correspondent’s statements that the Admiralty considered 
it necessary to adopt the present system of training Naval engineers 
after a most thorough investigation by the late Sir A. C, Key’s 
Committee, and that up to that time the Navy was officered in its 
engineer department by engineers only, who were men of the same 
attainments as the merchant service engineers, and that the rating 
of engine-room artificers did not exist in the Navy, are incorrect. 
Sir A. C, Key’s Committee reported in January, 1876, The system 
of training Naval engineers was adopted in October, 1863, about a 
year after the institution of Board of Trade examinations for 
mercantile marine engineers, Sir A.C. Key’s Committee described 
the system of training, with the exception of some points of minor 
importance, as being well suited to the object in view, and that it 
formed a system of training which, if caretully carried out in all its 
details, would furnish the Naval service with a well-educated body 
of engineers from which officers could be selected to fill any posi- 
tion requiring engineering knowledge and mechanical skill. ‘This 
gives the key to the whole system—training all for the sake of a 
few to be selected. Engine-room artificers were instituted in 
April, 1868, and at the date of Sir A. C. Key’s Committee 
the number of engineers had been reduced to 915 from 1462 
in 1862. The points of minor importance as to which the Com- 
mittee recommended a change were connected with the social ques- 
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tion which enters so largely into the subject of the engineering 
branch of the Navy. The modifications proposed by the Committee 
were with the view of obtaining candidates of better education and 
social position, and of excluding the sons of artificers of various 

rades in the dockyards, of seamen or marines, or of others belong- 
ing to the same class of society of whom the majority of engineer 
students at that time consisted. An instance of the length to 
which. this social question was carried is afforded by the case of 
those selected fitter apprentices, who though they had a superior 
scientific training to that of the engineer students, were not 
eligible for any higher position than that of draughtsmen or fore- 
men’s assistants, 

The system of training was not adopted so much as to be more 
suited to the wants of ihe Navy as from the impossibility of obtain- 
ing engineers by any other means, The plan adopted was not in 
any way a new departure. From the introduction of engineers into 
the Navy they had been composed of two classes, those trained as 
engineer boys in the dockyards, and those entered from factories 
and the mercantile marine. Engineer boys were turned into engi- 
neer students, but with the exception of increased pay that was 
the only difference. Upon the formation of the School of Naval 
Architecture, South Kensington, in 1864, the most intelligent 
students were sent there upon the expiration of their time at the 
dockyards for a further course of study. Upon the transfer of the 
School of Naval Architecture to the Royal Naval College, Green- 
wich, a session at the latter became a part of each engineer student’s 
training. Uptothe date of carrying intoeffect the recommendations 
of Sir A. C. Key's Committee, engineer students had no residence 
in the dockyards, were not under any supervision out of working 
hours, were searched by the police on leaving the yard, took up and 
left tickets on entering and leaving, and had no accommodation for 
changing their clothes, washing, taking their tea in the interval 
between the conclusion of their work and their attendance at 
evening school. The extent of Sir A. C. Key’s Committee’s recom- 
mendations as to engineer students were that the above disadvan- 
tages should be removed, that a residence should be provided for 
them in the dockyards, under supervision, that more searching 
inquiries should be made as to their respectability, and that £75 
should be’paid by each student’s parents or guardians toward the 
cost of his training. These recommendations were carried out, and 
the pay of the engineer students reduced, but it was not until 
1887 that the Engineer Students’ Training College was formed, 
the theoretical training up to that period being that of the 
dockyard schools, It should be noticed that the period of 
training has been reduced from seven to five years, and in some 
cases the practical training does not exceed four years. The report 
of Sir A. C. Key’s Committee is often alluded to and quoted from, 
but nearly always incorrectly, The general a is that the 
Committee recommended important changes in the pay and position 
of Naval engineers, whereas, with the exceptions of increased pay 
and pensions to chief and other inspect oO hinery, the 
improvements generally recommended were but small, though from 
a Naval point of view they appeared large. Small as the recom- 
mendations were, they have not all been carried out. The Com- 
mittee had an opportunity of settling the question on a broad and 
comprehensive ground, Instead of doing so they went off at a 
tangent into subjects not contained in the order of reference, and 
sacrificed efficiency to the consideration of economic and social 
questions. 

The decrease in the number of candidates for engineer student- 
ships is owing mainly to the Admiralty having diminished the 
source of supply by raising the — required from £100 to 
£200. As you say in your article of April 26th, 1889, there were 
hundreds whose only complaint was that they were not Naval 
engineers, The action of the Admiralty has eliminated many of 
these, so, unless the premium is reduced, the pay and position of 
Naval engineers will have to be improved to insure a plentiful 





supply of candidates. 
That the pay and position of Naval engineers is wretchedly low 
does not need repetition. The remarks of your correspondent, 


“Tommy Dodd,” as to the pay offered to mercantile marine enyi- 
neers for the Naval Reserve, and as to how Naval engineers put up 
with what they have to endure, hit the points exactly. 


Westminster, 8.W., September 28th. GC. P. 





WORKS ACCOUNTS, 


Sir,—The excellent articles appearing under this heading, in 
your issues of September 4th and 11th, ought to be carefully read 
C all who are in charge of engineering work, as such information 
is in the hands of very few people. 1 for one am very pleased with 
them ; and I can say from experience that it is far better, for 
everybody all round, for the works account to be properly kept 
than for a rule-of-thumb system (!) to reign supreme. Ina ton 
where a thorcugh system of works accounts is kept, there is a 
certainty that good managers or foremen will soon be recognised and 
paid accordingly. 

The part of the article dealing with the “Ironfoundry and 
wasters” is not, in my opinion, to be recommended, powers, the 
‘‘waster heap.” We may take it for granted that as long as 
castings are made there is certain to be a percentage of wasters. 
Every foreman moulder knows this, and endeavours to turn out 
clean and sound castings, but in spite of all his pains and skill 
wasters turn up now and then, Now if the foundry is to have a 
waster heap kept, evidently to act as an incentive on all the 
moulders, and the foreman moulder in particular, to turn out 
better work, why should not the dressing shop, also the turning 
and fitting shops, have a waster heap as well? A lot of castings are 
always spoiled in these shops through carelessness, or turned, or 
bored wrong; in fact, if work that has been spoiled is to be 
made up into heaps, where is the line to be drawn—surely not at 
the foundry? The foreman moulder is the responsible man for the 
foundry turn-out, and should have full authority to discharge an 
incompetent moulder. Asa rule, it is the workman who does not 
know his trade that turns out wasters. Fancy a waster 
heap near the foundry door! Of course each man’s waster 
would be known, and he would be chaffed continually about it. 
Disputes would arise, good men would leave, the waster heap 
would be the talk of the works, and all this for the simple reason 
that the wasters must be properly booked against the foundry. It 
would be far better to have the wasters broken up and melted. 
But it must not be supposed that the wasters are lost sight of, as 
all the castings, wasters included, should be weighed and certified 
to by the storekeeper. His day-book would then show day by day 
how many wasters were turned out. I have seen this plan carried 
out with good results. 

The subject of ‘‘ Works Accounts” has, so far, only treated of 
work, &c., at the shop under the direct supervision of responsible 
parties, but there is another important branch of this subject, viz., 
outside work. A lot of money is soon made or lost at outside jobs. 
The rules and regulations in force at the works will hardly answer 
for a contract, say, 200 miles from headquarters. Ifor one would 
be greatly obliged if a little light could be thrown on this part of 
the accounts. Say, for example, the contract is to supply, deliver, 
erect, and start to work boilers, engines, shafting, and various 
machines at a town, say, 200 miles from the works. Will it be 
sufficient to have one order number for all the work done at the 
place of erection, or should the contract be split up into a number 
of order numbers, + one for erection of boilers, another for the 
engine, and soon? This is a difficulty, and anything tending to 
simplify this part of the works account would be a boon to many 
engineers. RETFORD, 

ptember 23rd. 





SCREW PROPELLERS. 


Sir,—I am afraid ‘‘ Woodstock” and I must have different 
methods of interpreting Mr, Blechynden’s English ; most of the 
language of the screw propeller literature is so vague and involved 
that it is quite delightful to me to find a writer who expresses 


himseif so very clearly, and I cannot understand any other explana 
tion of Prop. V. than that ‘‘ the whole of the energy expended in 
turning the screw can be converted longitudinally ” — always 
omitting friction of course, I am a great admirer of Mr. Blechyn- 
den’s paper, as in it the subject is treated from what I consider a 
‘‘common sense point of view,” and if I have cast doubt on the 
truth of the Prop V. my excuse is, ‘‘ Amicus Plato sed magis amicus 
veritas.” 

I think that, beginning with Rankine, all authors who have 
written on the screw propeller have implied, if they have not said 
so in as many words, that only a part of the energy expended 
could be converted longitudinally, and in the experiments which I 
referred to in ~ last letter it was found that not more than about 
70 per cent. could be so converted ; the experiments were on a fairly 
large scale, as the shaft was revolved by a weight of nearly 700 Ib. 
(305 kilos.) descending from a height of nearly 22ft. (6°6 metres), 
the resistances of the machine having been balanced by a supple- 
mentary weight. In Mr. Blechynden’s experiments the motive 
weights were small, the thrust was always kept constant, and no 
mention is made of revolutions. 

The question is of importance, and if ‘‘ Woodstock” or any other 
of your readers can, and will, give me some more information on 
the subject I sball feel gratetul., It is one of the points about which 
there should be no manner of doubt. The other question which I 
have raised is absolutely fundamental: Is speed of screw = pitch x 
revolutions! Rankine in his formule employs three separate 
symbols for ‘‘ pitch.” One is the constructional pitch of the screw 
p', where x p' is the ‘‘speed of advance of the screw through a 
solid.” The second is py, which is the ‘‘ speed pitch” of the screw. 
The third is py. , which I can only describe as the “‘speed of the 
vessel” pitch, np being the “speed of the vessel in feet per 
second,” 

Subsequent writers, and amongst others your reviewer of Mr. 
Blechynden’s paper, appear to employ 

a = speed of feed of propeller 
in the same manner as Rankine’s  p. 

It is stated by Professor Greenhill in his paper in THE ENGINEER 
—June, 1886—that it is ‘‘ universally conceded” that contraction 
of the wake does not take place. If such be the case, the speed 
of feed must be equal to the “‘speed pitch” of screw multiplied by 
revolutions. 

In the formula mentioned by Mr. Weighton, where T = 
CD? (P. R)?, it is evident that P is the ‘‘speed pitch,” and as the 
thrust varies as the square of this pitch, or what is the same 
thing, the square of this pitch ratio, it would appear to follow 
naturally from Mr. Blechynden’s propositions Il. and IV. that 
speed pitch: pitch :: 1: ,/pitch ratio, and that the correct 


formula for the speed of screw = pitch x revolutions = isis not 
a/pitch ratio 

a trifling difference, as it may appear at first sight, it affects the 

theory of the screw propeller fundamentally, and it will explain, I 

think, several points which are obscure at present. For example, 

Mr. Blechynden, in a note at foot of p. 222, says—referring to 


formula C = D (P_R)* _ a 


‘aren ‘*Other examples could be 
given to show that C varies with the pitch of the screw.” P being 
the ‘‘ speed pitch,” it is quite evident that, if my views are sound, 
if C be calculated with P as the constructional pitch of the screw, 
it should vary with the pitch. 

I hope I have made my meaning clear, and that some of your 
readers will be able to find time to throw some light on this subject. 
Dublin, September 25th. R. DE VILLAMIL. 





SELF-BINDING REAPERS. 


Srr,—An interesting discussion on the design and working of 
the self-binding reaper is taking place in one of the Scotch 
agricultural papers. In view of the fact that it is now several 
years since THE ENGINEER published details, I venture to suggest 
that the discussion should be extended to the wider field of its 
influence. I have myself used a “binder” for two seasons with 
complete success, by which I mean that there has been no difficulty 
in working the machine within the limits it is competent to work 
in, not that there is not scope for improvement. 

When one considers the various distinct operations that have to 
be performed, from the cutting of the crop to delivering it bound, 
it seems to me that we cannot look for any great reduction in the 
number of working parts, as some seem to do, but that the 
perfecting of these several inter-dependent machines combined in 
one is what should be aimed at. A recent improvement, the use 
of springs in place of buckles and straps, to secure the proper 
tension of the canvasses, is a very great step in advance, but I am 
hopeful to see the time when canvasses shall be done away with 
altogether. There are, I know, machines in use where the elevating 
canvasses are suppressed, but I have no practical knowledge of 
their working, but there is none, so far as I know, where the 
platform canvas is not used. I would ask what is to prevent laths 
of wood being fixed continuously on to leather belting, or to some 
modification of the driver chains in use? Makers having got the 
length of having wooden slats on the canvass, which give no 
trouble in passing the rollers, it seems to one who has not tried 
only a step to make these wooden laths continuous, as in revolving 
shutters, but without the interlacing there used, and so secure 
very greatly extended wear. 

With regard to the every-day working—and I have cut almost 
one hundred acres with one machine this year—my experience is 
that time is saved by having a competent man, in addition to the 
driver, to attend on the machine. Where the machine is worked 
continuously with shifts of horses it is impossible that all the 
ordinary farm hands can be able to manage it properly, and a 
delay of even an hour, especially in a season like this just over, is 
far more loss than the wages of a second attendant, and besides, 
many a choke is prevented by this method, which by no possi- 
bility could have been avoided by the horseman. I mention this 
as showing where I consider further improvement can be made, 
that is to say, we farmers want a machine which will work as well 
with one man as the existing one does with two, to which end, 
besides the abolition of canvasses, the presentation of the stuff to 
the binding parts of the machine must be improved, and, perhaps 
even more necessary, the delivery of the bound sheaves must be 
cleaner done, The problem is not an easy one, as a machine will 
work to perfection round two sides of a field, and round the other 
two it perhaps has to run empty as regards one, and requires 
constant watching round the other. 

Forfar, September 29th. F, 


THE UTILISATION OF EXHAUST STEAM, 


Sir,—A ames in your last week’s issue under the heading 
‘* Miscellanea,” and referring to my paper on ‘The Treatment 
and Utilisation of Exhaust Steam,” recently published by the 
Society of Engineers, quotes an expression therefrom, and states 
that ‘‘ As this expression has not been corrected, we are asked to 
mention,” &c, &c. As this seems to imply that the author has 
neglected to rectify an obvious mistake, I trust you will allow me 
to explain the matter in your columns. 

The apparatus under discussion is the combined evaporator, 
feed-water heater, and cooler, made by Messrs. J. Kirkaldy, and I 
append a sketch in order that the general arrangement may be 
seen at a glance. The exhaust steam from any non-condensing 
auxiliary engines is carried through this apparatus, and while it 
evaporates the salt or foul water for ‘‘make-up” feed, and heats 
the feed-water to the boiler, it is itself condensed, together with 
the vapour from the evaporator, and used again for boiler feed. 

In the course of my paper I described this apparatus, and at the 
close suggested three points where, from the information then 
before me, it seemed unlikely to work satisfactorily, viz., would 
the feed-water passing through the casing of the cooler suffice to 





condense the steam from several auxiliary engines as well as that 





from the evaporator? No mention was made to me of any other 
water supply, and none was shown on the diagrams supplied by 
the makers at the time of reading my paper, nor since, until the 
paragraph appeared in THE ENGINEER last week. The next 
difficulty which appeared to me was, seeing that there was no 
air-pump in connection with the cooler, how was the air 
removed from the tubes, and how could condensation be thoroughly 
effected without it? And lastly, the vapour formed in the 
evaporator being led direct to the steam pipe between the heater 
and the cooler, how could evaporation take place? as it follows 
that the vapour space of the evaporator is practically open to the 
steam space, viz., the tubes. Evaporation cannot take place with- 
out some difference of temperature—and pressure—between the 
tubes and the casing; and in this apparatus—as far as Iam yet 
informed—no such difference can be maintained. 

The simple statement that this combination plant has been in 
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successful working for some months seems scarcely sufficient reply 
to the questions raised in my paper, and I am sure it will be 
welcomed by all engineers interested in this class of work if Messrs. 
Kirkaldy will give an explanation of the points I have here men- 
tioned. I should perhaps state that in the course of the discussion 
upon my paper, although one of the speakers agreed with me in 
wondering how this apparatus could work, no explanation was 
forthcoming on behalf of Messrs. Kirkaldy, although I have reason 
to believe that their representative was present at the meeting, 
and ample opportunity was afforded for such explanation. 
Westminster, September 30th. Percy GRIFFITH. 





ENGINE MILEAGE. 

Sir,—I have read the letter which appeared in your issue of Sept. 
18th with much interest. It isa wonderful record. I gather from 
it, however, that the engine has had no fewer than three new boilers 
in nine years, and that all the boilers were removed while still 
in good condition. Will some one at Crewe tell me why? I should 
like to know how often the tires have been renewed, how many 
sets of piston rings were put in, what condition the cylinders are 
in, how many new slide valves? They do not repair excentrics at 
Crewe, replacing them bodily. How often has this been done? 
We have all heard of the Scotchman’s knife which lasted nine 
years. It had two new handles and three new blades. How much 
of the original Charles Dickens is now running ? Draw Bar. 

Swindon, September 29th. 


TRAINS AND BRIDGES. 


Srr,—Many years ago the question was raised whether a train 
running at high speed exerted the same downward pressure on a 
bridge as the same train would when standing still, and if my 
memory does not play me false, Professor Rankine investigated the 
whole question, with a result that Ido not remember. Perhaps 
some of your readers can help me. 

Ostensibly the downward effort must be less, for the same 
reason that the pressure of water inside a pipe is reduced 
when the water is in rapid motion. Ifa hole is drilled in the side 
of a pipe water will not come out; on the contrary, air will be 
sucked in. 

It may be said, of course, that the surging and rolling of the 
engine running at high speed will severely tax a bridge, but this 
has nothing to do with the matter. As a pure abstract question | 
put the question, and would like to have an answer. 


Rugby, September 21st. SPANDRIL. 








New Route TO SOUTHAMPTON AND PoRTSMOUTH.—The junction 
of the Didcot, Newbury, and Winchester line with the Soutb- 
Western Railway Company’s system at Shawford, near Winchester, 
was opened yesterday. Through communication will thus be 
established between the North of England and Southampton, 
Portsmouth, and other places on the South-Western Railway. The 
line is worked by the Great Western Company to Winchester, but 
between that city and Southampton the traffic will be worked by 
the South-Western Company. 


Myers’s WONDERFUL Kites. — Prof. Carl E. Myers, of the 
Frankfort balloon farm, has returned from Midland, Texas, where 
he has been operating the aeronautical department of the rainfall 
experiments. Prof. Myers is an enthusiast on kites, and he has 
developed the art of kite making far beyond any other man in 
this country. He has a kite that may be operated without a string 
or a tail, and he has sent one of this kind into the air, and seen it 
ascend three miles in height, while it travelled in a horizontal 
direction mure than twelve miles. These kites are made of red 
cloth, and can be easily distinguished as long as they can be seen. 
In ordinary kites it is the wriggling of the tail that propels the 
kite. In Prof. Myers’s kite the front or top of the kite is rigid, 
and the other point of the kite is made of tlexible material, which 
will be operated on by the wind. This serves for the tail, and 
its vibrations propel the kite. The kite is sent into the eye of the 
wind and sails away. It is one of the most interesting of scientific 
phenomena to see a plane supported by the wind and propelled by 
the wind against the wind. It is almost as paradoxical as the 
proposition that a man can lift himself over a fence by pulling on 
his boot straps.—Utica Observer. 

INSTITUTE OF MARINE ENGINEERS.—A meeting of the Institute 
of Marine Engineers was held in the Town Hall Buildings, Strat- 
ford, on Tuesday evening, presided over by Mr. A. Beldain, past 
president, when the discussion on Mr. Weir’s paper, read at the 
Society of Arts Hall, was continued. The chairman briefly intro- 
duced the question before the meeting, after which the hon. 
secretary read a few remarks from Mr. Weir, in reply to several 
points raised at the previous meeting. He explained that he was 
quite aware his own views on the subject dealt with were at vari- 
ance with most of the standard writers on Thermo-Dynamics, and 
his intention in presenting his views to the Institute was to induce 
thought and reasoning in directions other than those on the beaten 
track, as he himself had done. The discussion was carried on by 
Messrs. J. H. Thomson, J. M. Gray, J. G. Hawthorn, G. Cleghorn, 
and F. W. Wymer. The hon. secretary stated that the first 
annual dinner of the Bristol] Channel Centre had been held at 
Cardiff last Saturday, and had proved a great success. The next 
paper, on “Stability,” by Mr. J. A. Rowe, would be read on 
Tuesday, 13th October, at the Town Hall. The meeting was 
brought toa close by a vote of thanks to the Mayor and Town 





Council of West Ham for their kindness in placing the Hall at the 
disposal of the Institute. 
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THE MANCHESTER SHIP CANAL. 


THE opening of the third length of the Manchester Ship 
Canal for traffic, viz., to the Weaver, marks an important 
step in the undertaking—at any rate ten miles out of thirty- 
five miles will be at work—and, although the income 
derived may be trifling, still the experience gained in 
working the Eastham Locks and in handling traffic will 
accustom all concerned to the use of the waterway. The 
Weaver trafiic itself is considerable, and, including barges 
and coasting vessels, has bulked one and a-quarter 
million tons per annum passing the outer gates at Weston 
Point into the Mersey, and as this access will probably 
be closed forthwith when the works for building the 
Weston Mersey Lock are commenced, the traflic will 
have no other outlet except by the Ship Canal. 

A short description of this important waterway will be 
interesting, for it is one of the few fhat has hitherto kept 
abreast of the times, with a result that a large traffic has 
been developed. 

The first Act for making the Weaver navigable was 
obtained in 1721, one year later than the date of the 
Mersey and Irwell Act. The navigation followed the 
course of the ‘river Weaver, the total length made navi- 
gable being about twenty miles by means of twelve locks 
and weirs, constructed of timber at asmall outlay. The 
total fall from Winsford to high water spring tide was 
40ft. Subsequently it was extended to Frodsham Lock, 
and was then accessible at neap tides also. 

At the beginning of this century, Telford constructed 
the Weston Canal, andso acquired a better outlet at 
Weston Point—see plan October 10th, 1890—wherea basin 
was provided for the accommodation of barges waiting 
for the tide. The port has been enlarged from time to 
time, so that now there are four small docks, two of which 
are supplied with hydraulic cranes and suitable appliances 
for loading and discharging coasting vessels. The port 


can be used by vessels drawing up to 16ft. on spring tides, | 


but on low neaps 7ft. would be the limit; when the Ship 
Canal is complete, the depth of the gate sills will be the 
limit and not the Mersey channel, co that it rests with 
the Weaver navigation to make its own gauge. Originally, 
4ft. to 4ft. 6in. was the limiting draught throughout. 

In 1760 Frodsham Lock was built of brick and stone, 
S0ft. long by 18ft. wide, and by degrees the timber locks 
were removed and locks of brick and stone were sub- 


the place of those originally constructed. As time went 





canals, and to the western side of Lake Superior, but 
unfortunately the navigation is not yet deepened to the 
sills, 
dates, and tonnage recorded :— 
1844—Deptb, 
1854—Depth, 
1864—Depth, 


6ft. 9in.; highest tonnage recorded, 80 to 100 tons. 
7ft. 3in.; highest tonnage recorded, 120 to 150 tons. 
7ft. 6in.; highest tonnage recorded, 164 tons. 
1874—Depth, 7ft. 10in.; highest tonnage recorded, 200 tons. 
1884—Depth, 9ft. 6in.; highest tonnage recorded, 260 tons. 

Water below Northwich, 10ft. 6in.; highest tonnage re- 

corded, 322 tons. 

| Water above Northwich, 9ft. 6in.; highest tonnage re- 
. corded, 322 tons. 


1888— 


From recent inquiries it appears that no progress has 
been made of late, for the reason that the Salt Union, by 
raising prices, has caused the demand for Cheshire salt 
to full off 25 to 30 per cent., and that this has affected 
the Weaver revenue in proportion. 

The Weaver is noted, not merely for the excellence of 
the navigation, but also for having been the first to adopt 
the hydraulic canal lift, for transporting boats afloat from 
the river to the Trent and Mersey Canal, which is 
50ft. 4in. above the Weaver. 


This lift—at Anderton—has frequently been described | 


in scientific journals, and was the forerunner of the 


larger ones at Les Fontinnettes and La Louviére, of | 
Mr. | 
Leader Williams was engineer for the navigation at the | 
time the Anderton lift was commenced, and is following | 


which we have published articles and illustrations. 


up this advance in hydraulic engineering by the con- 
struction of the swing aqueduct at Barton, which we have 
already referred to. 

The question of floods has also been successfully 
grappled with in the Weaver Valley. Formerly floods at 


| Northwich have been very high, as much as 12ft. above 
| navigation level; but by improvements in the navigation 


itself, and under the advice of Mr. L. B. Wells when 


engineer for the Trustees, constructing movable in lieu | 


of fixed weir caps, and in some places by the removal of 


fixed weirs and the substitution of large sluices as at | 


Dulton, a freer flow has been given to flood water, and 
better depth is obtained for navigation purposes, due to 
increased scour, while the level of floods has been 
reduced 60 per cent. to 70 per cent., much to the advan- 
tage of the inhabitants of the towns and the riparian 
owners. The method of dealing with flood water by 


| means of sluices has been followed throughout the Ship 
stituted, while stone weirs, segmental in plan, supplied | 


on and the traffic increased, duplicate locks were built, | 


with some reduction in the number of ponds. 
the number of locks has been reduced to four. 

length, 229ft.; extreme width, 42ft. 8in.; depth of sill, 
15ft. The gates are worked by turbines. These fine 
locks would accommodate vessels capable of making 
the voyage across the Atlantic, along the St. Lawrence 


Finally 


Extreme | 


Canal; the advantage of obtaining a certain control of the 
river is apparent. The act of Parliament requires that 
the Weaver waters should be discharged in the Weaver 


estuaries, and we give an illustration of the sluices built | 


for this purpose. They are ten in number, 30ft. span, 


| and are made of steel, fitted with Storey’s line rollers, so 


that they work easily by hand, Steam was introduced 
thirty years ago, and more largely employed than on any 


| other navigation, the competition between saltmakers, 


The following table gives the depth at various | 


who carried their product to the big ships at Liverpool, 
being very keen. For a time towing in train was in vogue, 
and the large locks permitting a cargo-laden steamer and 
| three barges to pass at once was regarded as economical 
| and satisfactory. Subsequently, to gain expedition many 
| barges were engaged, thus getting facilities for moving 
| from ship to ship and dock to dock. 
| ‘The navigation now terminates at Winsford, where a 
| few years ago the make of salt was 1,000,000 tons per 
| annum. 
| The Birmingham Canal project, of which we have 
| heard from time to time, is to connect with the Weaver 
| at this point, and so provide for the conveyance of the 
manufactures of the Midland districts to the Manchester 
| Ship Canal and Liverpool Docks. The proposed depth 
| of this canal is 12ft., and when constructed it would 
| doubtless bring a large traffic, and revive the fortunes of 
| the Weaver. Meanwhile progress should be made in 
| deepening the navigation, or new manufactures will not 
| be attracted to take the place of salt; and even this, 
| indeed, may be transferred from the smaller to the deeper 
| navigation. Already a line of pipes conveys brine to 
Weston Point, where salt is made in considerable quan- 
| tity, and this may be followed by a line to manufacturing 
works on the banks of the ship canal, unless the best 
facilities are afforded for carrying on trade in its ancient 
abode on the banks of the Weaver. 

On Tuesday the Ince section was formally opened, a 
body of the directors of the Canal Company steaming 
through the eleven miles of Canal open from Eastham to 
the Weaver. The traffic of the Weaver navigation will 
| now be able to pass through the Canal to the Mersey at 

Eastham, while the contractor will be able to proceed 
| with the next or Runcorn section, which could not be 
touched until the Ince portion was sufficiently complete 
to accommodate the trade of the Weaver. The existence 
of the Parliamentary condition to this effect caused the 
work of the Ince section to be pushed forward very 
vigorously since the Eastham section was opened. 
| In a few weeks a service of passenger steamers 

between Liverpool and Runcorn is to run by way of 
| the Canal and the Weaver, and Mr. Leader Williams 
| hopes to complete the Ship Canal by the end of next 
| year. 








Two American explorers, Messrs. Bryant and Kenaston, 
| have just arrived at St. John’s, Newfoundland, from Labrador. 
| They report that they ascended the river falling into the head of 
| Hamilton Inlet for 250 miles, reaching some grand falls never seen 
| by white men before. The explorers describe them as the most 
remarkable in the world. The height of the falls proper, they 
| say, is 316ft., and there are three rapids above the falls, which 

make a descent of 500ft. A huge body of water, 200ft. broad, 
plu es over a granite ledge, and the roar of the falling torrent is 
| heard twenty-five miles away. The travellers, who measured and 
| photographed the falls, describe the scenery of the neighbourhood 
as magnificent. More power for future light and transport ! 
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RAILWAY MATTERS. 


TxHE municipal authorities of Berlin are considering the 
question of extending the elevated railroad system of that city and 
suburbs and operating it by electricity. The system under con- 
sideration will include eight lines, making a total of 56 kilometres, 
and is estimated to cost 84,000,000 marks. 


Tue Railroad Gazette gives a full account of the fast 
run on the Philadelphia and Reading Railroad referred to last 
week, and repeats the speeds and particulars given. According 
to this journal the 90°5 miles an hour appears to have been made 
for few minutes on a level bit of line immediately following 50,000ft. 
of down grade of 37ft. per mile. 


At the recent meeting of the Midland Company it was 
mentioned that the Midland Company had 992 wrought iron and 
181 cast iron bridges, of which 11 were arched, and 92 timber 
bridges under passenger lines. The company will proceed to 
reconstruct the 181 cast iron bridges, for which purpose it is pro- 
posed to spend £85,000 in the year 1891. 


Tue Government is making inquiries into the condition 
of the works so far executed on the Isthmus of Tehuantepec Railway. 
The contract for the building of the road was made by the 
Government with Colonel MacMurdo, of London. Work has been 
suspended, but the Government has, it is said, decided that the 
road shall be finished as promptly as possible. 


Tue Chief Commissioner for Railways in New South 
Wales, Mr. E. M. G. Eddy, is, says the Colonies and India, about 
to pay a visit to the old country, being in need of a holiday for the 
benefit of his health, Mr. Eddy has succeeded in putting the 
railway systems of the parent colony upon a sound wh nny Meg 
and his appointment has been well justified by the results which 
have followed the Chief Commissioner’s vigorous and intelligent 
policy. 

Tue Railroad Gazette says:—‘ The Erie Railway 
Company is erecting at various highway crossings two-storey 
towers for the gatekeepers. The primary object is to keep the 
flagman away from his cronies, who absorb more or less of his time 
and attention so long as he is on the ground. The company has 
bought several gatesfrom the Pneumatic Gate Company of Chicago, 
and will gradually introduce the use of them, when the same 
towers now building will be available.” 


Ir is reported that the adverse decision of the House 
of Lords Committee concerning the proposed Forth Tunnel scheme, 
will not lead to its being abandoned. Fife traders contend that it 
would contribute to the local accommodation. Accordingly, they 
are giving support to the Kirkaldy Company, which in conjunction 
with the Caledonian, proposes to extend a line from the “‘ Lang 
Toon” through the west of Fife wd@ Dunfermline, joining 
the Caledonian system by a tunnel under the Forth, near 
Kincardine. 


THE question of an extension of railways in Hyderabad 
is now before the Government of India. The company that works 
the Nizam’s Guaranteed State Railways is anxious to build the 
line surveyed some years ago from Warangal to Warora, about 180 
miles, which would open out the eastern part of the State, and 
give direct communication with the Central Provinces. This 
extension would, except for thirty miles, be entirely in the Nizam’s 
territory. There is an old project for linking the Bengal- 
Nagpur and Hyderabad systems,by a line from Warangal to Raj 
Nandgaon or Raipur, but the Hyderabad Company do not favour 
this, as only sixty miles would be within the boundaries of the 
State. If the Warangal-Warora scheme were sanctioned, the 
— coal-field would probably be opened out near the latter 
place. 


A story has been going the round of some of the 
American papers about a girl doing remarkable things on the foot 
plate. Now, the Railroad Gazette says:—‘‘The pretty little 
romance about ‘A Woman at the Throttle,’ on the Cairo and 
Kanawha Valley Railroad, in West Virginia, proves to have a 
slight basis of fact. Miss Ida Hewett, the daughter, not of a 
‘heavy stockholder,’ but of a farmer, tends the engine at a pump- 
ing station. It is no doubt true that, as the story states, she has 
no mean ability as a machinist; but on the other hand, it is only 
fair to say that the engine of a pump house is seldom mean enough 
to make very pressing demands upon the mechanical skill of its 
custodian. Miss Ida ‘makes her daily run with as much regularity 
as the most veteran engineer,’ but the run is only from her dwelling 
to the pump house.” 


SumMING up the year’s working, the Board of Trade 
report on the railways of the United Kingdom for 1890 concludes :— 
‘*The whole of the increased revenue of the year, and £171,000 in 
addition, has gone in increased expenditure, and this at a time 
when, allowing for merely nominal additions, there was an 
increase of about £14,000,000 in the amount of capital paid up. 
The final position is that, comparing 1890 and 1889, the net earnings 
were virtually stationary, and as the capital increased at the same 
time, there was a reduction both in the percentage of net earnings 
on capital and in the computed average rate of dividend on the 
ordinary capital. But, all the same, the figures under both these 
heads are larger, and therefore indicate a more satisfactory state 
of affairs than those for either of the four years immediately pre- 
ceding 1889, and, even as compared with 1889 itself, the railway 
returns of 1890 continue to point to a condition of general 
prosperity throughout the country. So far as can be judged, even 
allowing for the effect of the severe weather at the beginning of 
this year, the satisfactory progress of the railway traffic shown by 
last year’s returns is being continued in 1891; but, at the same 
time, neither wages nor materials show much sign at present of 
reduction in cost.” 


Mr. J. B. Hartow, the postmaster of St. Louis, Mo., 
has matured a scheme for facilitating the transmission of mails 
between the various sections of that city and the main post-office 
by using the street railroad lines, and the experiment will probably 
be tried within a few weeks, the contract being now in Washington 
for approval. The plan is described by the Railroad Gazette as 
follows:—‘‘ As operated at present, sixty-two square miles of the 
city is supplied with five sub-stations—about ten square miles per 
station. Much valuable time is lost by carriers in going to and 
from stations, which could be utilised if they could get their mail 
at points less remote from their routes. It is, therefore, proposed 
to establish sub-stations, with facilities for stamp sales, registry, 
&c., to the number of about sixty, mostly in drug stores and similar 
places, contiguous to certain street car lines which radiate north, 
north-west, west, south-west, and south, placing on the selected 
lines cars quite similar to ordinary ated post-offices. In these 
cars will be carried a messenger. He will receive the mails as 
arranged at the central post-office. At the first of his stations he 
will pass off the sack for that station, receiving at the same time 
the mail accumulated there. ‘This will have been already partly 
arranged, so that the package for Station 2 will come to him 
marked with a red tag, and he can go on with his distribution for 
stations beyond, and so at each succeeding delivery and reception 
of mail over his entire route. The main idea is to do away, as far 
as possible, with carrying all collections to the general office for 
assortment and distribution. It is intended to begin with two 
cars. To further popularise the cars, the car next preceding a 
mail train will carry a signal to denote such to be the case. The 
mail cars are evidently to be hauled with regular passenger cars, 
and each postal train will carry a flag on the motor car, lettered 
‘St. Louis R. R. P. 0.’ There is already a very satisfactory 
ones business done over a street car line to the southern part of 

e city.” 





NOTES AND MEMORANDA. 


In London 2559 births and 1322 deaths were registered. 
The births being 12, and the deaths 28, below the average numbers 
in the corresponding weeks of the last ten years. The annual 
death-rate per 1000 from all causes rose last week to 16°3. In 
Greater London 3427 births and 1663 deaths were registered, 
to annual rates of 31°6 and 15°3 per 1000 of the estimated corres- 
ponding population. 


THE deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
19°0 per 1000 of their aggregate population, which is estimated at 
9,405,108 persons in the middle of this year. Halifax was 
phenomenally low with 6°9, but Halifax has often been very low. 

reston was as usual very high with 26-6, but Blackburn was 
highest with 29-0, Wolverhampton coming very near with 28°3 


THE water rates at Toronto, Ontario, have been reduced 
in the past year from 30 to 25 cents per 1000 gallons, with a discount 
of 50 per cent. for prompt payment, making the net cost by meter 
measurement 124 cents per 1000 gallons. The charge for water, 
other than by meter, is also very low, with a discount of 60 per cent. 
for prompt payment, making the rates among the lowest on the 
continent. The Hngineering Record says the water is also delivered 
at a fire pressure, saving the cost of maintaining a steam fire- 
engine plant. 


For making Portland cement proof against freezing, 
Mr. Reinhofer, an Austrian engineer, says Scientific American, 
recommends crystallised soda dissolved in water. In an experiment 
quoted he used 1 litre of Portland cement to 1 litre of lime and 
3 of river sand. He mixed this with 1 kilogramme of soda 
dissolved in 3 litres of water. The mortar thus made was exposed 
for 144 hours to cold of a maximum intensity of 31°5 deg. C., and was 
then put into a furnace for three hours. At the end of that time 
the “‘set” of the cement was found to be perfect, a fact which he 
attributes to the use of the soda. 


Some interesting experiments on the strength and fire- 
resisting power of several systems of terra-cotta fireproof flooring 
are given in Engineering News. The tests showed a great 
superiority in the arches of porous terra-cotta with the hollows 
running at right angles to the beam, compared with the arches of 
hard-burned terra-cotta with cores running Degree to the beam, 
both in strength and in resistance to fire. The tests were by far 
the most severe of any ever made, so far as we now recall; and the 
resistance of the porous terra-cotta was most remarkable. 
Certainly a flcoring which will sustain a concentrated load of 
15,500 Ib. on a space of 12 square feet, and resist for a dozen times 
without injury alternate applications of fierce flame and a stream 
of water, may be accepted as good enough for any position. 


Ina paper on the chemical effects of light and measure- 
ment of physical absorption, in Comp. Rend., by G. Lemoine, theauthor 
explains that his experiments were made with a solution of ferric 
chloride and oxalic acid, the quantity of ferrous salt formed being 
estimated. One cell containing this solution was exposed directly 
to light, whilst a similar cell was ex behind the medium the 
absorption of which was under investigation. In the case of ferric 
chloride, the absorption varies somewhat with the state of the 
atmosphere, but under favourable conditions the variations are 
not great, and the results may be represented by the following 
expression, which is calculated for semi-normal ferric chloride, i 
being the intensity of the transmitted light, and / the thickness 
of the absorbing layer :—i 0°01 (0986)' + 0°07 (0°40) + 0-13 
(0°10)! + 0°79 (10-2)! 


Tue total number of sea casualties (total losses and 
serieus and minor casualties) which occurred to British vessels of 
all kinds was 7560, and the number of total losses at sea in the 
year ending June, 1890, was 738 (tonnage 238,423). As regards 
vessels this is lower than any previous year in the return, and as 
regards tonnage lower than any year except 1888-9. The loss of 
life was 1637 in 1889-90, against 2233 in 1888-9, 2534 in 1887-8, 
3454 in 1886-7, and an average of 2584 for the ten years preceding 
1886-7. The number of missing ships was 52 (41 sailing and 11 
steam), against 67 in 1885-9, 71 in 1887-8, 80 in 1886-7, and an 
average of 125 in the ten years preceding 1886-7. As to the 
mortality among seamen in British vessels, and the number of 
deaths of passengers reported, the returns show that the number 
of lives lost among the crew (including Lascars) in vessels registered 
under the Merchant Shipping Act belonging to the United 
Kingdom during 1889-90 was 2835, passengers 983, making a total 
of 3818, or a decrease of 752 as compared with the previous year. 
In the case of vessels belonging to British possessions abroad, the 
loss of life among the crew amounted to 511, passengers 118, 
making a total cf 629, or an increase of 164. 


Tue British iron trade report on the production of pig 
iron and steel during the first six months of the present year 
shows the output of pig iron during the half-year to have been 
3,812,787 tons, against 4,168,464 tons in the corresponding half- 
year of 1890. The decrease was consequently 355,677 tons, or 8} 

r cent. Compared with the output of the six months ende 

cember 31, 1890, which was 3,706,660 tons, there was an 
increase of 106,121 tons, or nearly 3 per cent. Until the statistics 
with regard to the production of manufactured iron are issued, 
it is impossible to draw a correct comparison ; but the figures 
relating to the output of steel are furnished in the same report, 
and from these we perceive a corresponding decline. The produc- 
tion of Bessemer steel ingots in the first half-year of 1891 amounted 
to 923,005 tons, against 1,055,280 tons in the corresponding half 
of 1890. This shows a decrease of 132,275 tons, or 124 per cent. 
The output of openhearth steel ingots during the past half-year 
was 778,888 tons, compared with 753,572 tons in the corresponding 
period of 1890, which is an increase of 25,316 tons, or 3°3 per 
cent. The production of steel ingots of all kinds in the first six 
months of 1891 was consequently 1,701,893 tons, against 1,808,852 
tons in the corresponding six months of 1890. This shows a total 
decline for this year of 106,959 tons, or nearly 6 per cent. 


In a note on an underground line laid in a cement 
conduit by Mr. E. Brylinski—‘‘ Proceedings” Inst. C.E.—the author 
relates his experience of a line from Tarare to Reanne, a distance of 
25? miles. It was constructed in 1885, and consists of three cables 
laid in a cement conduit. In 1890 it was examined, and three 
hundred and ninety-four faults removed. They were found to fall 
into two classes :—(1) Those due to lightning discharges. These 
were shown either by a small round hole in the insulation, or else 
by a rent extending nearly round the wire; in either case the 
copper was blackened by oxidation near the hole, and when the 
discharge had been violent, bits of broken copper were found. 
When the insulation was otherwise good these faults were easily 
found and removed. (2) The faults of the second type were quite 
different ; long lengths of a mile or more were found to be rotten, 
the outer covering of yarn and prepared tape having completely 
disappeared. The trough contained an ill-smelling blackish liquid, 
and the gutta-percha on the wires was covered with yellowish-grey 
stains, apparently due to particles of cement torn off by the water 
which flows in the conduit and deposited on the insulation. This 
is proved 5! the top cable, which was not in the water, being little 
affected. The author is of opinion that the mischief is started 
mechanically, and that a chemical action then sets in, rendering 
the gutta-percha spongy and the insulation very low. These faults 
were most difficult to repair, working on one causing another to 
develope near it. After careful examination the author was unable 
to find any relation between the faults and the surroundings of the line, 
though the position of the t varied from point to point, 
and this, orga C had something to do with the action. A 
noteworthy fact is that the cables were unequally attacked. 








MISCELLANEA. 


Ir is reported that the Niagara Falls Tunnel has now 
1175ft. of its 3530ft. excavated. 


Mr. GrorGe Gorpon, M.I.C.E., who has carried out 
some of the most important irrigation, drainage, and other engi- 
neering works in Victoria and neighbouring Colonies during late 
years, is at present on a visit to Europe. His address is care of 
the E. 8S, and A, C. Bank, Lombard-street. 


THE Calcutta Gazette has notified that the Paradeep 
Lock having been completed, the fourth, fifth, and sixth reaches of 
the Taldundah Canal, measuring 8}, ef and 8} miles respectively 
in length, were opened on 16th July. The opening of these reaches 
affords communication by canal from Cuttack to Paradeep, a 
distance of 51} miles. 


THE Oerlikon Company, Zurich, announce that M. 
Emile Huber henceforward becomes one of the managers of the 
works, and that Mr. C. E. L. Brown is severing his connection 
with the works from the lst instant. Mr. C. E. L. Brown is so 
well known in connection with electrical engineering matters that 
he will no doubt soon find all his time occupied as electrical engineer 
on his own account. 


THE White Star steamer Teutonic, in command of 
Captain P. J. Irving, has made another fast passage from New 
York to Queenstown, having accomplished the distance in 5 days 
21 hours 22 minutes, which is the fastest eastern trip on record, 
beating the City of Paris by 1 hour 28 minutes, Among the 
—- by the Teutonic were Mr. J. Bruce Ismay, Sir Henry 

yler, and the Earl and Countess of Lathom. 


Tue Rush-street Bridge, Chicago, which was the first 
of those erected with four drive-ways, has just been equipped by 
the Thomson-Houston Company with a motor and gearing for 
swinging the span by electricity. By thus equipping the bridge— 
Engineering Record says—a large amount of superfluous weight is 
done away with, such as the large bridge engine-house overhead, 
the engines, boilers, water tanks, coal bunkers, &c., which all add 
to the expense of moving the structure. 


Kew Brings, which was freed on the 22nd of Sep- 
tember, 1873, will probably shortly be demolished to give place to 
a structure more suited to the increasing traffic. The cost will 
probably be between £100,000 and £150,000, and the Middlesex 
County Council, it is believed, consent to provide a moiety 
of the sum. Surrey recognises the need of a more modern struc- 
ture, but at present is not willing to bear any of the cost. Mr. 
Pownall, the Council’s surveyor, together with Mr. Howell, the 
surveyor of the Surrey Council, agree that the requirements of the 
traffic can only be met by the construction of a new bridge, which 
pn be 44ft. in width, allowing two footpaths 8ft. wide to a road 
of 25ft. 


In our issue of the 18th ult. we gave an illustration 
and description of the boilers erected by Messrs. Davey, Paxman, 
and Co, at the Naval Exhibition. We did not mention that these 
boilers are covered with the Bell’s Asbestos Company’s non- 
conducting composition, Thoroughly good saotaciele for boiler 
and steam pipe coverings are of greater importance every year. 
A non-conducting covering will not only save fuel, but will save 
boilers; but it is necessary to insure absence of any substance 
deleterious to metal surfaces, and durability without loss of non- 
conducting power. A satisfactory composition must, moreover, be 
elastic in itself to allow for expansion and contraction, and suffi- 
ciently adhesive to retain its position without the aid of bands or 
straps, and yet shculd be porous enough to show a leakage where 
it occurs, 


On Saturday last the cruiser Phebe underwent her 
forced-draught trial off Plymouth with satisfactory results, no 
further difficulty being experienced with the boiler tubes. With 
a draught of 14°6ft. forward and 16-6ft. aft, in a choppy sea and 
stiff breeze, the Phoebe made an average speed of nineteen knots 
for four hours, the engines working well and smoothly. Under 
these conditions and with the air pressure at only 1‘8in., the results 
were as follows:—Mean steam in boilers, 149 ]b.; engine-room, 
146 1b.; vacuum—starboard 25-2in., port 24°5in. ; revolutions— 
starboard 155‘9in., port 155-6in.; mean pressure in cylinders, high 
57°1 and 61, intermediate 29°3 and 2974, low 14°9 and 14°9; horse- 
power—starboard 3687, port 3848; total 7535. Contract power 
was 7500. The engines and boilers have been constructed in the 
Government factory at Keyham from Admiralty designs, 


Tue United States Bureau of Steam Engineering is now 
engaged upon a set of drawings of the naval exhibit for the 
World’s Fair. There will be a number of pictures showing the 
machinery plants of the swift cruisers Nos. 12 and 13, the battle- 
ships and several other modern ships, and two prepared especially 
for demonstrating the vast stride in marine engine building. One 
of these illustrates the cumbersome machinery plant of the old 
paddle-wheel Powhatan. The machinery designed for 1200 horse 
power, took up a space 60ft. long and 42ft. high. The other 
shows the engine and machinery of torpedo cruiser No. 2, recently 
designed, which are capable of the same horse-power and yet the 
whole plant is confined in a space 13ft. long and 7ft. high, or 
about one-fifth the space. In her palmiest days the Powhatan 
could not make over nine knots, while the torpedo cruiser, if she 
realises expectations, will make 23 knots. 


From a recent report of the United States Consul in 
New Caledonia it appears that in an area of 2,000,000 square kilo- 
metres the nickel-producing area is about 800,000 ; that of this 
80,000 kilom. have been granted to epee beg map and that 
about 20,000 kilom. are being actually worked, The composition 
of the nickel ore is hydrated silicate of nickel and magnesia, 
without any trace of arsenic. It contains from 8 to 10 per cent. of 
metal, some samples containing as much as 16 per cent, The value 
of the poorer ore at ports of shipment is now £4 perton. The 
mines are said to be inexhaustible. The exports of ore last year 
from New Caledonia were :—Nickel ore, 5000 tons; chromate of 
iron, 1500 ; cobalt, 700; gold quartz, 210 ; and small quantities of 
nickel, silver lead, and copper. These exports, however, will 
increase, as orders have been received for large quantities, the 
Creusot works alone ordering 100,000 tons of nickel ore. Foundries 
and furnaces are being erected near Noumea for the treatment of 
the ore. 


Tue South Fork or Conemaugh dam investigation by a 
committee of the American Society of Civil Engineers has been 
published in full in the ‘ Transactions” of the society. This com- 
mittee finds that the dam was originally thoroughly well built, and 
the original specifications of Mr. W. E. Morris, the engineer, pro- 
vided for a spillway 150ft. long and 10ft. deep below the crest of 
the dam. This spillway was reduced to 70ft. by 8ft. deep by the 
Hunting and Fishing Club; the embankment was lowered 2ft., the 
five sluices in the dam were removed in repairing it, and the spill- 
way was further obstructed by gratings to prevent the escape of 
fish, The Lngineering News says:—‘‘The investigation into the 
rainfall that caused the Johnstown disaster shows that it was 
beyond question the heaviest since the construction of the dam. 
The surface of the watershed is quite steep, and the discharge was 
consequently rapid. Under the changes above pointed out, the 
spillway was not sufficiently wide to remove the water, and this 
rose, overflowed the crest of the dam, and caused its collapse by 
washing down from the top. The ruins of the dam bore evidence 
to the good qualities of earthen embankments when fairly treated. 
The committee reporting consisted of Messrs. Jas. B. Francis, 
W. E. Worthen, MJ. Becker, and A. Fteley, three past-presi- 
dents and one vice-president of the society.” 
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DRAIN GAUGING MACHINE. 
(To the Editor of the Engineer.) 

Sirn,—Can any correspondent advise me of the maker’s name and 
address of a drain gauging machine’? It is for the purpose of measuring 
the outflow from agricultural field drains. W. B. 

September 24th. 


ABYSSINIAN PUMP WELLS IN HARD GROUND. 
(To the Bditor of The Engineer.) 

Srr,—Can any of your subscribers inform me whether an Abyssinian 
pump would answer if driven through strata about 2ft. soil and same of 
sand—partly quick—then into shaly gravel? ABYSSINIAN, 

Northallerton, September 28th. 
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MEETINGS NEXT WEEE. 


TRON AnD Street InstituTe.—Tuesday, October 6th.—9.10 a.m., a special 
train will leave Charing Cross Station to convey members to Woolwich, 
and will call at Cannon-street at 9.15a.m. Tenam., meeting at the 
Literary Institute, the Royal Arsenal, Woolwich. Eleven a.m., the 
members will be conducted over the manufacturing departments. 
Wednesday, October 7th.—10 a.m., meeting of the Institute at the Insti- 
tution of Civil Engineers, 25, Great George-street, London, 1.30 p.m., 
adjournment for luncheon. 2.15 ag continuation of meeting. The 
following works, &c., will be open for the inspection of bers on the 
production of their cards of membership:—The Royal Mint, Tower Hill; 











the Royal Small Arms Factory, Enfield Lock ; the Thames Ironworks, 
Blackwall ; the Royal Dockyards at Chatham and Portsmouth, Members 
who propose to visit any of these establishments are requested to notify 
the secretary, so that arrangements may be made for their reception. 
Society or Enaineers.—The next ordinary meeting of this Society will 
be held at the Town Hall, Westminster, on Monday, 5th October, at 7 30p m 
A paper will be read on “ Retort Charging and Discharging Machinery 
for Gas Works,” by Mr. Henry O'Connor, of which the following is a 
synopsis :—Introduction — Saving of labour—Space required—Size of 
mouthpieces—Mr. Methven's suggestion—Drawing machinery alone used 
in some works—Foulis’ hydraulic machinery—New drawing apparatus— 
Rowland’s patent—West's systems—Longsdon’s stoker and fan rake— 
Warner's system—The Ross stoker—Grice’s conveyor, charger, and dis- 
charger—Jefferies’ cannon-like stoker—Atterton’s manual power system 
—leutz’s gravity charger—McDougall’s continuous system—Cunning- 
ham’s hand charger—Somerville and Cutler’s scoop—Ruscoe’s machine— 
Eitle’s charger—Freeman’s manual apparatus—Woodhouse’s scoop and 
rake—Sloping retort charging—Coze's system—Morris and Van Westraut’s 
telescopic shoot—Trewby’s division plate—Braidwood’s retarded action 
tipping truck—Hunt’s hopper—H. Woodhall’s shoot—Conclusion. 
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MAGNESIA IN PORTLAND CEMENT. 

Unver this title some months ago we dealt with the 
scare among engineers responsible for heavy work in 
Portland cement concrete, which was then subsiding, 
thanks to the consistent ridicule bestowed upon it by 
those most competent to judge of its reasonableness. 
It must not be supposed that the apprehension then 
slowly decreasing has vanished altogether. Various 
circumstances, among them the recurrence of failures 
not obviously explicable, have combined to keep it alive, 
and even give it a semblance of renewed vigour. It is 
this fact, conjoined with the publication of a discussion 
by the Association of Gerinan Cement Makers of the 
eternal “ Magnesiafrage,” which is pretty sure to find its 
way eventually into English journals, accompanied by 
more or less luminous comment, which leads us to return 
to the subject, lest the bogey should again “ walk,” and 
need to be re-laid. 

The work of the Association of German Cement Makers, 
to which we have referred on more than one occasion, 
includes the consideration of questions affecting the good 
character of the product with which its members are 
concerned, their view of the matter being that it is better 
to investigate failures, actual or alleged, assign to each its 
true cause, and take steps to prevent their recurrence, 
than to allow the opinion of outsiders to become accepted 
by large consumers, and result in the creation of a 
feeling of distrust, and the restriction of the con- 
sumption of a commodity on which their prosperity 
depends. English cement makers might find it to 
their advantage to take a hint from competitors, who 
are already beginning to press them closely in neutral 
markets, and adopt a similar common-sense course when 
occasion arises. Work of this kind is delegated to com- 
mittees consisting of a few members especially conversant 
with the business in hand, and the result of their delibera- 
tions and experiments is submitted to the general meeting 
of the Association. It is no slur on the method here 
indicated to say that in this instance it proved a signal 
failure. At the very outset a strong divergence as to 
procedure manifested itself in the committee, and 
degenerated into something resembling a wrangle rather 
than the discussion of trained technologists. To ourselves 
the division is rather valuable than otherwise, as the 
conclusions of the contending parties are substantially 
identical, and are, on account of their diversity of origin, 
likely to approach the truth more nearly than if they 
had been the opinion of an unanimous committee—for 
unanimity is by no means a proof of certainty or 
even of strong conviction. The opinions put forward 
by Dyckerhoff may be condensed into the view that 
cement containing 4 per cent. of magnesia shows a 
tendency to expand after the first month to a greater 
extent than cements with 1 to 3 per cent., the latter 
expanding to about the extent which is normal to Port- 
land cement in the first month, and showing a very 
trifling increase after that period. Retrogression in 
strength is not, however, observed until as much as 5 per 
cent. of magnesia is present; earlier experiments of the 
same observer fixed 6 per cent. as the limit, beyond 
which the cement showed a tendency to “‘go back.” It 
is noteworthy that even with such high percentages as 
18 and 21 per cent. of magnesia, test pieces kept in air 
or immersed periodically in water were faultless, but 
those kept in water for the whole of the same time 
showed strong symptoms of blowing. The fact is 
worth mentioning as illustrating the greater severity 
of the latter conditions for certain classes of cement 
—for the type examined in this case may not be 
the only one thus affected—involved by their use in 
work exposed to water, that is, for the very purpose they 
are designed to fulfil. Dyckerhoff also points out that 
experiments on magnesian cements extending over only 
a few months are very inconclusive, the mischief caused 
by them being often only apparent after the lapse of two 
years or more. In this we are entirely at one with him. 
Long time tests should be carried out wherever practi- 
cable, as, although possibly useless for the work immedi- 
ately in hand, their results will be of the utmost value 
when the next occasion arises. 

Schott and Arendt, the other two members of the 
committee, are inclined to fix the limit for magnesia 
somewhat higher than Pyckerhoff, believing that 5 per 
cent. is harmless, and the balance of evidence appears to 
be on their side. Cement containing this amount 
has actually been used for structures of considerable 
importance, which are standing monuments to the 
correctness of their view. It will be seen that, as we 
have already remarked, the difference between the 
standards proposed is not large. The earnestness, not 
to say acrimony, with which the question was debated 
arises from the fact that a good many German cements 
are made from magnesian limestone, and would fail to 
comply with the lower percentage if this were finally 
adopted. The ultimate decision is only academically 





interesting to English cement makers and users, though 
the latter would do well to have all German cement they 
may buy regularly analysed, lest one or other of these 
limits, whichever their prudence or timidity may lead 
them to adopt, be exceeded, and slow disaster result. 
We say only academically interesting, because most 
English cements fall well below the lower limit, and 
apprehension on that score is therefore superfluous. 

The experiments that have hitherto been conducted 
with the view of ascertaining the precise effect produced 
by the presence of increasing quantities of magnesia in 
Portland cement, appear to us to be open to criticism in 
several important respects. The fundamental error that 
has been committed consists in the endeavour to solve the 
problem by burning magnesian raw materials, the 
magnesia being either naturally present or purposely 
added, and testing the properties of the product. This is 
the empirical method, most obvious and easy, but 
inherently defective. In all such attempts the joint effect 
of several causes is observed, and it is impossible to 
assign to each its proper weight. It is true that informa- 
tion is gained and facts recorded, but no knowledge of what 
is essential and what adventitious can be attained. Such 
a process is analogous to that of examining the chemical 
reactions of a mixture of metallic salts without attempting 
first to separate them into groups and individuals, and is 
about equally rational. The only way to attack a problem 
of this description with any chance of success is analytic- 
ally, by endeavouring to isolate constituents to which 
the effects observed are attributable, and synthetically, 
by reproducing the substances whose existence is 
suspected, and studying their properties singly and 
jointly. By this means surmises as to the generally 
unsuspected but alleged enormous influence of consti- 
tuents usually supposed scarcely to modify, far less to 
govern, the properties of the cement as a whole—such 
surmises of which the supposition recently made by 
Grauer on the action of the alkalies usually present is an 
example—would be deprived of all justification, and many 
a wild goose chase by investigators with more originality 
than ballast would be saved. 

Before closing this article we must point out a cause 
of discrepancy in the results obtained by methods less 
logical than that we have endeavoured to outline. It has 
been customary in experiments of the kind to prepare a 
series of cements in which the lime present in normal 
cement is gradually replaced by magnesia. Unfortu- 
nately the amount of each has usually been reckoned in 
percentages instead of equivalents. 1 per cent. of mag- 
nesia is not equivalent to 1 per cent. of lime, but to 1°4 
per cent., and thus the substitution of one for the other 
per cent. by per cent. does not leave the chemical equili- 
brium of the system unaltered, but changes it materially. 
A concrete case will make this clear. — to Le 

yore mae . CaO + Mg ¢ 
Chatelier’s familiar equation, S10, + Al, 0, < 3, the 
compliance or non-compliance of a cement with the condi- 
tion that it shall contain the bases lime and magnesia 
in quantity insufficient to saturate the acid functioning 
oxides, silica and alumina, can be ascertained from its 
analysis. If, then, a cement containing 20 per cent. of 
silica, 8 per cent. of alumina, 65 per cent. of lime, and 
1 per cent. of magnesia have its equation calculated, it 
will be found to be CaO+MgO _ 2°90, thus satisfy- 

SiO, + Al, O, , 
ing the condition of stability. On substituting 9 per 
cent. of magnesia for 9 per cent. of lime, giving a cement 
with 10 per cent. of the former and 56 per cent. of the 
CaO+ MgO _ 504. A 
SiO, + Al, O; 
portion therefore of the lime or magnesia must be free, 
and the destruction of work done with this cement is 
only a matter of time. 

In practice the limit of safety would be reached even 
sooner, as the mixing and burning is rarely perfect, and 
cements whose composition falls well within the require- 
ments of the equation not infrequently contain free lime 
or magnesia. The case quoted will, however, serve as 
an illustration of our meaning, and emphasise the need 
for remembering that equal weights of lime and magnesia 
have no more the same chemical value than have wires 
of iron and steel of equal sectional area the same tensile 
strength. This fact should be borne in mind in consider- 
ing all work on the effect of magnesia in Portland 
cement, as otherwise the failure of the material may be 
ascribed to its presence, when it is merely due to the 
increased basicity of the cement as a whole. 


latter, the equation becomes 


A PROFESSOR’S LAMENT. 

WHEN an engineer undertakes to teach engineering to 
classes, and ceases to work as an engineer himself, the 
chances are a hundred to one that he will adopt methods 
and modes of thought which he would not have used 
while practising his profession. The reason for this is not 
very obvious. Possibly the engineer become a school- 
master finds that the intuitions and inspirations which 
guided and served him in his daily work cannot possibly 
be transferred to the minds of his pupils. He has to go 
through a certain amount of daily drudgery in the way of | 
beating into the heads of young men knowledge which 
seemed to come to himself spontaneously. The result is 
no doubt a certain hardening and narrowing of the 
mind. A tendency grows up, and, if left unchecked, 
flourishes exceedingly, to believe that what is good for 
teaching young men must be also good for those who are 
already as far past the pupil stage of existence as it is 
possible for any wise man to get. Furthermore, the 
Professor comes insensibly to believe that he really 
teaches nothing that is not indispensable, and he has 
little patience with those who do not agree with him—or 
even do worse, ignore him. 

An amusing case in point is supplied by a review which 
has recently appeared in the pages of Nature. The book 
reviewed is the last edition of Everett’s “Units and 
Physical Constants,” and the reviewer is Professor John 
Perry. Now Professor Perry is not only a clever man, 
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but a clever engineer as well. When we find that he has 
tumbled into the pit, we may well ask who can escape ? 
We do not, of course, intend to criticise what Professor 
Perry has written about Professor Everett; but he has 
had something to say about engineers which we cannot 
pass without comment. Professor Perry complains that 
““the mechanical engineer is accustomed to the use of a 
curious unscientific want of system in his calculations. 
His unit of force is the weight of a pound in London. 
His velocity is in feet per second, perhaps, in the very 
same calculation as that in which his pressure is in 
pounds per square inch. It seems to be too late to 
change this. No engineer can venture to educate his 
pupils in the use of the C.G.S. system for mechanical 
engineering calculations. Mrs. Ali Baba measured her 
gold by the quart, and a mechanical engineer thinks 
and designs and talks with other engineers in the usual 
shop units; and we may as well think of altering our 
decimal system to a duodecimal one, as to talk of an 
alteration in the mechanical engineer’s method of caleu- 
lation. It is a very great pity, but the difficulties in the 
way of reform seem to be insurmountable.” It is not by 
any means clear to us why all this should be “a great 
pity,” nor is it evident what, on the one hand, is meant by 
“unscientific want of system,” or, on the other hand, in 
what respect we should be better off if we adopted a different 
system. According to Professor Perry engineers really do 
not know what is good for them; and he indirectly imputes 
foolishness to men who as a class possess more than 
average shrewdness. But this is notall. These wretched 
engineers will not only go on using totally improper units 
devised in the past, before professors thought of anything 
but classical lore, but they actually refuse to adopt in an 
entirely new branch of science an entirely new set of 
units provided specially for them, and instead insist on 
making calculations after their own fashion, and by so 
doing inflict much injury on professors. ‘ In new appli- 
cations of physics,” says Professor Perry, “in electrical 
engineering, for example, the use of the C.G.S. system is 
not only easy ; it requires a large amount of ingenuity in 
any engineer to calculate in any other than in C.G.S. 
units, unless, indeed, he ignores all the experimental 
determinations already made for him and tabulated in 
the C.G.S. system. And yet such ingenuity has already 
been exercised, and laborious investigations have been 
carried out by some electrical engineers, with the result 
that certain parts of electrical engineering are getting to 
be more unscientific in the units employed than any part 
of mechanical engineering.” The truth of the matter is, 
of course, that what the manufacturing electrician wants 
and will have are units and constants suitable to 
workshop and counting-house practice, and if the C.G.S. 
system does not satisfy this condition he will not use it. 
He cares nothing whatever about the science of the matter, 
except in so far as it ministers to the earning ofa profit on 
the capital he has invested. If he finds that an order for so 
many pounds of wire, No. 10 B.W.G., obtains for him 
precisely what he wants with the minimum of delay, 
while an order for so many kilogrammes of wire, so many 
millimetres thick, only gets him the response that the 
makers have no such wire in stock, but will draw it for 
him at an extra price if he wishes, it is not likely that 
he will give up the old English units for the French units; 
and in the same way, if he finds that the C.G.S. system 
does not perfectly answer his requirements, he will not 
be slow to reject it in favour of one which suits him better. 
Professor Perry may think the engineer mad, but we can 
assure him that there is method in his madness. 

We are strongly tempted to say here that the physicist 
ought to follow his own road and use his own units 
without worrying himself about the mechanical engineers. 
But, according to Professor Perry, the physicist cannot 
go on his own road without the aid of the engineer, 
and the aggravating part of the matter is that the 
physicist is obliged to hang on behind the coach of the 
engineer, who cares nothing whether he is comfortable 
or not. Nothing can, for example, be more humiliating 
in its way than the following passage—it is so humili- 
ating indeed that we are willing to forgive Professor 
Perry the first lines: ‘In the subject of heat, we can 
now ignore the steam-engine constructor; we can say 
to him, ‘go on using your wretched pounds per square 
inch and your foot-pounds per minute, and we will go on 
using our dynes per square centimetre and our ergs per 
second, because we are nearly independent of one 
another’; but we can make no such speech to the 
electrical engineer. We physicists have to say to him 
that we rely upon him to make new discoveries, to state to 
us new problems; and if he give us information in vague 
units of his own; we cannot tabulate it for general use; 
and if-he does not state to us his problem in the usual 
language, we are unable to understand him, and we can 
be of.no mutual use to each other. But when he says to 
us that our language is cumbrous, that he has ideas to 
express for which we have no words, when he uses 
towards us, properly for once, that adjective ‘ academic’ 
which has been more misused than Shakespeare’s word 
‘occupy,’ the culprit and the judge change places.” 

Of course if Professor Perry had not been an engineer 
he could not have written the last lines; and probably 
no physicist pure and simple would admit that he could 
learn anything whatever from a mechanical engineer. 

3ut Professor Perry’s engineering instincts are too strong 
for him, and we find the man who thinks the ridiculous 
little dynes and centimetres superior to pounds and inches, 
admitting that perhaps the physicist does not come into 
court with clean hands. ‘“‘ We can blame the engineer 
if he invents unsystematic units, but not. until we 
have given him the language and units that are correct. 
And in some particulars the electric engineer has the 
right to blame us. For example, our definition of unit 
electric current is so stupid that a multiplier or divisor of 
= or 47. enters quite unnecessarily into all electro- 
magnetic calculation.” 

From the quotations which we have previously given, 
our readers would naturally suppose that there was 
scarcely a word to be said in favour of the engineer, 





It would not be fair, however, to Professor Perry to let 
anyone carry away this idea. Professor Perry only 
blames the constructive electrician for not adopting the 
centimetre-gramme-second system ; he admits that there 
are other systems in the field, but he denounces these 
quite as vigorously as the pound and the inch. Unfortu- 
nately he gives us no clue to their nature. They have 
not originated with the engineers, but with certain clever 
men of his own acquaintance. There are, in a word, 
quite as black sheep among the physicists as will be 
found in the flocks of engineers. 

Professor Perry may rest assured that electrical engineers 
will use just those units which are most suitable to them 
in their business, without asking the advice of the 
physicist, not out of obstinacy or because of ignorance, 
but because they are what are wanted. If the 
latter can supply what is wanted, well and good; 
but it will be mere waste of time to supply what 
is not asked for. An unnecessary unit is certain to 
die a natural death. Who, for example, ever talks in the 
present day about a coulomb? Noone needs it. It was 
a superfluity. In the same way, as Professor Perry 
points out, no engineer now-a-days cares about 
“magnetic susceptibility” or ‘free magnetism.” ‘These 
are,” says Professor Perry, ‘‘ mementos of the time of 
twelve years ago, when the inventor made bricks in 
Egypt, and the very cleverest mathematical electricians 
were only distinguished from other inventors by the 
greater magnitude of their blunders.” It will be seen 
that he hits pretty hard all round. How does he know 
that the mathematicians are not still blundering? How 
much that they now teach will stand the test of 
another twelve years? If he will push investiga- 
tions a little further and get practical engineers 
carrying out electric work to talk freely to him—and 
such men are often shy of Professors—he will find that 
there is at this moment a deep-rooted distrust of the 
mathematical electrician, probably based on a tolerably 
continuous record of mistakes. This is, however, in 
some sense a digression. Our purpose has been not to 
throw the mistakes of either the physicist or the engineer 
into the light, but to correct the notion held by a certain 
school, and put forward by Professor Perry, that engi- 
neers stand in the way and check progress by refusing to 
adopt a particular system of units. Whether the physicist 
lends his aid or not, the engineer will make progress. 
The average physicist may be, and often is, useful, but 
he is in no sense or way necessary to the engineer, 
and if the former finds that he does not understand 
the engineer’s units, we advise him to acquire the 
necessary information. It is the custom of the engineer 
to go his own road, picking up on the wayside and utilising 
whatever serves his purpose. If he finds the C.G.S. system 
suitable to his wants he will take it; nay, more, if it only 
wants to be altered here and there, he will alter it, even 
at the risk of shocking Professor Perry. If an engineer 
really found it convenient, he would talk of foot- 
kilogrammes, or of pound-centimetres, and this although 
the doing of it should send half-a-dozen Professors to 
lunatic asylums. 5 

A distinction must be drawn between the men of pure 
science and scientific engineers. Discoveries are made 
by both, but it is only the latter who render them, by 
whomsoever made, useful. Faraday’s discoveries in 
magnetism, for example, remained a dead letter for years, 
and yet they lie at the root of all the electrical engineering 
work of the present day. The engineer vivified them. 
If we look below the surface it will be seen that nearly 
all that is really worth having in electrical practice has 
resulted from the labours of those who have no title to be 
termed physicists, in the generally accepted sense of the 
word. It is worse than absurd for men who have 
accomplished nothing outside the walls of a labora- 
tory to attempt to dictate to those who are doing 
the world’s work what systems of measurement they 
shall adopt. It is quite right that the physicist should 
suggest units and constants; but to wail because 
engineers do not respond to the suggestion is about as 
rational as would be a complaint that Englishmen will 
not when writing about scientific questions employ 
French or German instead of their own language. 


tee 


NARROW GAUGE RAILWAYS IN FRANCE, 


THe advantages of cheap light railways are in no coun- 
try more thoroughly recognised than in France, where 
the practice of economy and efficiency is endeavoured to be 
carried out to its furthest limit. In accordance with a 
scheme formulated by the Government, narrow gauge railways 
have, during the past year or two been extensively laid down 
throughout the country, and it will take another three or four 
years of active railway construction before the scheme is fully 
completed. Under these circumstances the experience of 
French engineers with light railways may be worth citing. 
Hitherto such railways in France have generally had a gauge 
of 60 cm.—about 24in.—and this gauge has been popularised by 
a company that has practically a monopoly of its manufacture. 
The railways of 60 cm. gauge have been pushed by sheer enter- 
prise not only in France but also in South America, where 
the railway is very considerably used. The company who 
manufacture this material, and who claim to be the largest 
makers of light railways in the world, have lately found that 
the demand is seriously falling off. This is attributed to the 
fact that the railways of 60 cm. gauge—24in.—are losing 
favour among private users, who find that they are not 
so convenient as railways of a somewhat broader gauge. 
They assert, indeed, that the 60 cm. gauge, while being useful for 
many purposes, does not in the end attain the economy by 
which alone such a narrow gauge can be justified, and that 
without extra appreciable cost a railway of a broader gauge 
can be used that is capable of a wider scope of usefulness 
than the rolling stock of the well-known Decauville type. 
Another simple though unquestionable drawback to the 
general employment of 60 cm. gauge railways is the sense of 
insecurity which they provoke among the public, who are 
somewhat nervous of the apparently top-heavy locomotives 
running upon narrow tram-lines. Under these circumstances, 
there is being experienced an increased demand for railways 
having a gauge of a metre. It is the opinion of many French 





engineers that this gauge will in the future be most generally 
adopted, for apart from the advisability of having a uniform 
narrow gauge for all secondary lines, the difference between the 
slight extra cost and the efficiency is all in favour of railways 
of a metre gauge. 


FOREIGN CAPITAL IN RUSSIAN INDUSTRY. 


THE establishment of iron and engineering works in Russia 
by means of foreign capital is now being extended by the 
formation in Paris of a company for the manufacture of rails 
in that country. This step has been brought about by an 
official order forbidding the railway companies in Russia to 
purchase their rails abroad; this veto, it is said, is made in 
consequence of the recent scandals in Westphalia with regard 
to the quality of the rails manufactured for export. The 
French company will at once proceed with the erection of an 
important works in Russia, and in its exploitation it will 
be accorded special privileges. Another company, composed 
of French and Russian capitalists, has also been formed with 
a capital of a million and a-half gold roubles. The works 
will be erected near the Constantinooka railway, in the 
neighbourhood of which are several coal and mineral pro- 
perties that the company proposes to acquire. That such 
undertakings can be made into good paying concerns is proved 
by the works at Bakhmont which was founded in 1871 by 
Mr. John Hugues, who was himself the first director. This 
was the first works in Russia to make pig iron with coke. 
The original purpose of this undertaking was to manufacture 
iron rails, but the demand for all other classes of iron was so 
great that the works had to be extended and the necessary 
plants laid down for turning out iron of all descriptions. At 
the present moment there are three distinct works, under the 
management of the sons of Mr. John Hugues, and they are 
in operation night and day, giving employment to about 
10,000 men. At these works there are three blast-furnaces, 
and another is now being built which will be put into opera- 
tion very shortly. The company also possesses some valuable 
coal and iron ore properties. Not far from the Hugues works, 
and near the Donetz railway station, are the collieries of the 
Société Fran¢aise. This company was founded in 1873, and 
its six mines produce annually about twenty-five million 
pouds of excellent coal. It is evident, therefore, that there 
is yet plenty of scope in Eastern Europe for the exercise of 
capital and enterprise. 


OPENING OF A NEW COALFIELD IN DERBYSHIRE. 


AFTER a most prosperous period so far as sinking operations 
are concerned, the Barnsley seam, or the “ top hards,” will in 
all probability be reached in the course of next week at the 
new colliery belonging to the Bolsover Colliery Company, at 
Bolsover, near Chesterfield. The event will mark a new era 
in the history of Bolsover, which is described as a decayed 
market town about six miles from Chesterfield. Two 14ft. 
shafts have been put down to the coal, which is expected to 
be reached at a depth of 350 yards... Early in the present 
week a depth of 346 yards had been reached and 75 yards of 
metal tubbing had been inserted in each shaft.. The shafts 
are sunk on the estate of the Duke of Portland, from* whom 
alone something like 5000 acres of coal has been leased on 
somewhat easy terms. The shafts are within about a mile 
and a-half of the Manchester, Sheffield and Lincolnshire 
branch line which runs through Sutton Park, and near other 
means of communication. The plant, on which no expense 
has been spared, will rank amongst the finest in England. A 
splendid row of workshops, stores, &c., in the Gothic style of 
architecture, with a large clock in the centre, have been 
erected. Already forty-six cottages are nearly completed, 
and arrangements are being made to erect a number of others, 
so that the district in the course of a few years will be a busy 
one indeed. 


THE EXPLOSION ON BOARD THE CORDELIA. 


One hypothesis put forward to explain the bursting of the 
Cordelia’s gun was that a charge of cordite had been used in 
error. Recent information appears rather to point to the 
entire impossibility of any cordite having been present on 
board of the Cordelia. But a grave and important fact has 
come to light. It seems that when testing a Gin. breech- 
loading gun lately at Woolwich, with crusher gauges inserted 
in the bore, and cartridges containing E. X. Ek. powder, the 
pressure suddenly jumped up from 12 tons—the normal 
figure—to 22 tons to the square inch. If it be assumed that 
such unusual pressures may occasionally obtain, there is 
little difficulty in accounting for the bursting of the gun in 
question, which, it is admitted, had never been chase-hooped. 

3ut the stability of the E. X. E. powder should certainly 
be seen to. 








LITERATURE. 


Illustrated Catalogue of Steam Engines and Boilers, manu- 
factured by Messrs. John Musgrave and Sons. Written and 
compiled by A. G. Brown, M.E. John Musgrave and 
Sons. Bolton, 1891. 

Nomrnatty this book is a catalogue. It is really a 

treatise on the machinery used for driving cotton mills. 

It is a large octavo volume, bound in bevelled boards. 

It contains 283 pages, and it is profusely illustrated with 

admirable wood engravings. The paper is superb, and 

the type and printing reflect the highest credit on the 

Atlantic Printing Company, Broadheath, Manchester, 

by whom the work has been produced. It is not a general 

treatise on the steam engine and mill-driving machinery, 
because only Messrs. Musgrave and Sons’ work is described. 

But when it is borne in mind that this firm make single, 

compound, triple, and quadruple expansion engines, it will 

be readily understood that Mr. Brown has had a very wide 
field in which to work. He must be credited with an 
extremely lucid and yet compressed style. ‘The contrast 
between the contents of the volume and those of the well- 
known treatises on the steam engine written by pro- 
fessors is marked, suggestive, and evenamusing. Wesee 
here exactly what kind of thermo-dynamics are essential 
to the practical engineer ; and the book is a direct refuta- 
tion of the assertion that engineers are ignorant of thermo- 
dynamics, and blunderers as a consequence. ‘There isa 





certain type and species of information which may very 
properly be termed theoretical, which every engineer 
should possess, and if this does not happen to be precisely 
that to be found in class books, so much the worse for 
them. 

Mr. ;Brown begins by explaining that to each steam 
user the word “ economy” has a very definite meaning, 
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which may or may not be consistent with the scientific 
notion that the word means economy in the use of steam 
and nothing else. ‘ The true costs of the motive power 
in the case of land engines include all the expenses 
attendant on the running of the engine, from the coal and 
water that furnish the steam, the expenditure on the boiler, 
in attendance, in interest on first cost, depreciation, 
insurance and repairs—which latter are usually greater 
with the higher pressures of late introduced. The costs 
of attendance, interest on first cost, depreciation, 
insurance and repairs to the engine; the loss through 
stoppages of the engine—which may be by far the 
most expensive item of all, due to defects in its 
design or construction, down to the oil and waste used to 
keep the machinery in order. The commercially econo- 
mical engine, in all cuses,is the one in which the summa- 
tion of all the items is least.” This statement of a great 
truth is an appropriate opening for what follows, our 
author going on to consider what are the qualities an 
engine should possess, and what is the best type of 
engine for any particular class of work. The enormous 
experience possessed by Messrs. Musgrave—the firm 
have been at work for about fifty years—enables them 
to make statements which will be novel to many of our 
readers. ‘Thus, for instance, comparing vertical with 
horizontal engines, Mr. Brown points out that although 
the cylinders of the former cannot be as well drained as 
those of the latter, yet the vertical engine, having asa 
rule a shorter stroke, is run at a higher speed, and is 
consequently as economical as the horizontal engine; and 
he goes on to say that there is antipathy among mill 
owners to anything like high speeds in horizontal 
engines, and that “this dislike of high rotative speeds 
with horizontal engines prevents the attainment of their 
best economy.” We have no doubt, however, that the 
dislike is well founded. Most likely it is based on the 
circumstance that the cylinders of horizontal engines 
rapidly wear oval when the piston speed exceeds a 
certain well-defined limit. Be this as it may, there is the 
prejudice, using the word in a non-invidious sense, and 
the engineer must accept its existence, and permit him- 
self to be governed by it in his actions. 

An expression of opinion by a firm like Messrs. Mus- 
grave possesses in some respects greater value than any 
purely theoretical deduction, however sound; and we are 
pleased to find that Mr. Brown holds views concerning 
steam jacketting which are almost identical with those 
which we have at various times set before our readers. 
He states that a steam jacket properly used, under 
appropriate conditions, may prove very useful, ‘ making 
a distinct gain in economy,” while on the other hand, 
one that is “improperly applied or cared for will 
prove a loss, and sometimes a very serious one.” He 
holds that in all cases it is better to fill the jacket with 
the hottest steam available. In a compound engine the 
high-pressure cylinder and the receiver may be jacketted, 
in a triple-expansion engine the first two cylinders and 
both receivers, but in neither case should the low-pres- 
sure cylinder be jacketted. This is precisely what we 
have repeatedly told our readers. Mr. Brown explains 
succinctly what takes place in the cylinder of an un- 
jacketted and of a jacketted engine, and concludes that 
“the actual gain etfected by the use of a steam jacket on 
acylinder is the difference between the saving by the 
prevention of condensation in the cylinder at the begin- 
ning of the stroke and the loss by heating the exhaust 
steam during the return stroke; and this gain may in 
many cases be very slight.” 

Mr. Brown devotes some pages to the consideration of 
the obscure subject, why are compound and triple-expan- 
sion engines more economical than simple engines? To 
a considerable extent his treatment of this subject is 
original. We do not think, however, that he has been 
particularly successful in solving a very vexed problem. 
His view is, generally, that the condensation depends 
on the area of metal exposed and the range of tem- 
perature; that cylinder condensation takes place 
almost, if not altogether, exclusively in the high- 
pressure cylinder of multi-cylinder engines, and that 
the surface and range of temperature in this cylin- 
der are much smaller than would be the surface and 
range of temperature in a single cylinder of the same 
power. He pieces two diagrams together in the usual 
way, and compares them with a diagram from a single 
cylinder working through the same range of expan- 
sion. He calculates the weight of steam required in 
each case, and finds that the single cylinder engine 
will need 10°291b. of steam and the compound engine 
10°46 lb. of steam per horse per hour, the simple engine 
being the more economical of the two. He next proceeds 
to show, however, that in practice, the simple engine 
would use 187 lb., while the compound used 13:07 Ib. 
of steam per horse per hour. As an example of 
what may be effected by the simple cylinder engine, 
we may cite that at Sharple’s Mills, Bolton, which 
with 75 lb. indicates 340-horse power, and burns but 
2°7 lb. per horse per hour; while a compound engine, 
working at 1101b., and indicating 720-horse power, burns 
2°77 lb. per horse per hour. Of course it is indisputable 
that under most circumstances the compound engine will 
be more economical than the single, but why it is so is 
just the point on which Mr. Brown has nothing to advance 
but hypothesis, and in this respect he does not differ 
from anyone else who has ever written on the subject. 

Mr. Brown gives a formula for ascertaining the number 
of pounds of steam which must be present at cut off in any 
cylinder per indicated horse-power which is new to us. 


n = 138,750 (c +E)We -(H+E)W h). Here N is 


MEP 
the number of pounds required, M E P the mean effective 
pressure, C the percentage of stroke completed at cut-off, 
E the percentage of clearance, H the percentage of the 
return stroke uncompleted when compression begins, W c 
the weight of a cubic foot of steam at cut-off pressure, 
Wh ditto ditto at compression pressure. The constant 
18,750 is the volume of steam of 1]b. pressure in cubic 
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feet per hour required by an engine without clearance to 
develope one horse-power. 

Our author goes at considerable length into the 
question of twisting moments and crank pin pressures 
and efforts, and we think we may say that the diagrams 
with which this part of the book is illustrated are the 
best of the kind. ‘They are drawn of sufficient size— 
white on black. Mr. Brown uses Mr. Rigg’s formula for 
calculating . the inertia effort, which is based on the 
assumption that this effort will be identical with the 
centrifugal force that would be set up if the whole weight 
of the reciprocating parts revolved in the path of the 
crank pin, a conclusion undoubtedly true and beautifully 
simple. 

No fewer than 131 pages are devoted to descriptions 
and illustrations of various engines which have been 
made and put to work by Messrs. Musgrave and Sons. 
The method adopted is nearly always the same. There 
is first a picture of the engine ; then a set of diagrams, full 
size; then a description of the engines, with the principal 
dimensions, and a statement of the cost of fuel and the 
quantity used in regular work. Thus, for example, we 
are told that a single beam engine at Messrs. Hebden’s 
mills, Bolton, uses 20 tons of coal at 5s. 4d. a ton per 
week, and requires 3°48 lb. per indicated horse-power per 
hour, the cost of coal per thousand horse-power hours 
being 8s. 3d. All these pages contain valuable informa- 
tion such as can be found in no text-book. 

On p. 164 begins a unique treatise on rope driving, in 
which is to be found the results of the enormous experience 
of the firm. The treatise is short but valuable, and some 
of the facts given are curious, as, for example, that cotton 
ropes properly cared for will last as much as seventeen 
years. Numerous examples with illustrations are given of 
mills driven by ropes. Thus, for instance, at No. 6 Atlas 
Mill, Bolton, the average power developedis 1050 horses, 
thirty-two ropes are used, 1}in. diameter, the rope drum 
is 32ft. in diameter, and the ropes run at very nearly 
sixty miles an hour. The practice of the firm is to make 
each rope competent to transmit about 53 indicated-horse 
power, but they are not loaded to this save under ex- 
ceptional circumstances. Among the more remarkable 
mills mentioned are those of the Nevsky Cotton Spinning 
Company, St.Petersburg. There are two tandem engines, 
each indicating 1100-horse power. There are two rope 
drums, each weighing 62 tons and 30ft. in diameter, with 
twenty-eight ropes on each drum. Musgrave’s very 
ingenious barring engine is, we may add, fitted to all these 
engines. 

The treatise on rope driving is appropriately followed 
by one on pulleys, which leaves little to be desired. 
Then comes a chapter on gearing and one on belting. | 
This is followed by a treatise’ on boilers, which will be | 
found to contain some things not generally known, as, for 
example, that five tubes exploded in six. months in one 
water-tube boiler, in each case necessitating the closing 
of the works till repairs were effected. We regret that 
we have not space to consider this portion of the book at 
greater length. The volume terminates with an excellent 
chapter on the indicator. 

In conclusion, it may be advisable to say once more 
that this book must not be confounded with catalogues 
which supply information referring altogether to the 
work of the compiler. It contains information which 
can be used without any reference whatever to Messrs. 
Musgrave’s engines. It is, as we have said, a trea- 
tise on the motive powers of cotton mills, illustrated 
by examples drawn, it is true, from the work of a! 
single firm. But this work is sc varied that it may 
be said to cover every form of stationary engines, 
horizontal, vertical, beam, single, compound, triple, | 
and quadruple expansion. Consequently it stands out as a 
practical guide to practical engineers. We presume that 
the book can be purchased from Messrs. Musgrave, 
although catalogues are not usually for sale; and if this is 
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the case, then we advise all engineers interested in 
stationary engine practice to procure a copy. It is not a 
book for the student, but engineers in business, heads of 
drawing-oflices, mill owners, and steam users in general, 


| will find it a valuable addition to their libraries. 
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THE engine shown in the accompanying illustration is a depar- 
ture from the usual type of high-speed automatic engines. 1t is 
the result of an effort on the part of the makers to produce an 
engine as simple and with as few working parts as possible, 
reducing the power required to overcome friction as well as the 
number of parts liable to get out of order. It will be noticed that 
the engine is self-contained, the bed and pillow blocks being a 
single casting of box-form, very strongly braced. To this casting 
the cylinder or ‘‘ V” iron is securely bolted between lugs which 
project from the upper side of the bed, making the whole virtually 
one piece. The piston isa steel casting and oscillates through an 
arc of about 90 deg., being supported in a bearing the full width 
of the V iron, as well as in a journal at each end. The pressure 
at this point is distributed over so large a surface that the wear is 
inappreciable. A point worthy of notice on this engine is the 
manner of making attachment from the piston to crank pin. The 
rock crank on the piston shaft is so adjusted as to overcome the 
usual irregularity of piston travel due to the angularity of con- 
necting-rod, making the piston speed at corresponding points of 
the alternate strokes practically equal. The company claim this 
has never been attained in any engine heretofore. 

The valve is of the hollow piston type, taking steam at the 
centre ; and is packed by sprung rings, fitted after being sprung, 
working on hard cast iron bushings. The governor is of that class 
in which the point of cut-off is effected by moving the excentric 
across the shaft, thereby varying the valve travel. The excentric 
is so pivotted that the lead is decreased in the early cut-off to com- 
pensate for the increased compression. The peculiar features of 
this governor are its simplicity and small number of joints. A 
single spring is used and provision is made for adjustment to any 
degree of sensitiveness required. The direction of the pull of the 
spring is such as to bring the bearing upon the pivot pins always 
on the same side, thus avoiding all lost motion. These pivot pins, 
however, are made very large, so as to reduce wear as much as 
possible. 

The rod is of forged steel, and has solid ends. The boxes are 
bronze and provided with wedge adjustments, which take up the 
wear in the same direction, keeping the length of rod always the 
same. 

All shaft pins, &c., throughout the engine are of steel, and of 
large proportions. 

The compactness of this engine, its smooth running and close- 
ness of regulation, adapt it to isolated electric plants or any place 
where an uniform speed is a necessity. The above engine is the 
first of this particular type built by the Kimble Engine Company, 
Kalamazoo, Mich., the other sizes being from 4-horse power to 75- 
horse power with two rods.—Pover. ‘ 








TorPEDO NETTING OF AMERICAN MANUFACTURE.—We learn from 
the Pittsburg Dispatch that the wire manufacturers, Emerson and 
Medgley, of Beaver Falls, Penn., have completed and furnished to 
the Navy Department a section of wire torpedo netting, 20ft. by 
20ft. square, to be subjected to a test in competition with a similar 
section of English netting. The English netting has heretofore 
been considered the best manufactured, and the United States 
Navy has been under the necessity, with all other navies, of using 
it. It is composed of lengths of Vin. rings, woven’ together by 
smaller rings, and its design and process of production are both 
covered by patents. Its superiority to all other nettings has up to 
the present time remained unchallenged, and very likely would 
have remained so had not the Act of Congress in appropriating 
money for the new vessels prescribed that all material and work- 
manship should be American. Comdr. Converse, U.S.N., after 
inspecting and testing the strength of the Beaver Falls netting, 
stated that it compared favourably with the English production, 


| surpassing it in tensile strength and lightness—both important 


It is a web of strands interwoven at right angles. Its 
trial, together with its English competitor, will come off in a short 
Both productions are galvanised, to arrest salt-water 
corrosion. It would be better to give them a coat of isolatine, 
which would add but inappreciably to the weight, and has been 
used for two or three years by the German Navy to protect sub- 
marine metal-work, with the best results. The nettings will be 
disposed for trial as they would be to defend the sides of a ship, 
and will be fired at by an Ericsson submarine gun, 
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LARGE STRONG ROOM AND 


SAFES 


FOR SPAIN 


MESSRS. HOBBS, HART, AND CO., LONDON CONSTRUCTORS 


STEEL STRONG ROOM FOR SPAIN. 


Tuer sketch herewith is an illustration of a massive steel 
strong-room just completed and fixed in a bank in Spain. It 
was constructed at the works of Messrs. Hobbs, Hart, and Co., 
London, and is of gigantic proportions, viz., over 50ft. in 
length, 26ft. in width, and between 17ft. and 18ft. high, 
having a double staircase, also of steel, leading to a gallery 
above. The floor 
and gallery are 
fitted up with a 
series of safes, 
varying from 
3ft. 6in. to 1ft. in 
height and width, 
all furnished with 
the Hobbs’ protec- 
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“T A LINK WITH CHAT MOSS. 





| By the death of Mr. Robert Stannard, C.E., which took 
| place last week at Brighton, at the residence of his son-in- 
| law, Mr. George Augustus Sala, probably the last survivor 
| of those who had to do with the construction of the famous 
Liverpool and Manchester Railway has passed away. He 
was born in the neighbourhood of Chat Moss, and his 


| 
| 
| 
4 


| tion, and from that time his whole life was given to railway 
| construction. He soon became noted for his zeal and 
practical knowledge, and before he was twenty he was 

appointed by Mr. Brassey to take charge of eleven miles of 

the Paris and Rouen Railway. He was afterwards in charge 

of many important works, all of which were carried out with 

consummate skill and success. Among these were the 

South-Western Railway through the New Forest and on to 

Weymouth; the 
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Weymouth and 
Portland Railway ; 
the Tooting and 
Wimbledon Rail- 
way; the Wimble- 
don and Kingston 
Railway; the De- 
von and Somerset 











tors. The entrance 





door, with vestibule 
and gate, is made 


























with all the 
strength and other 
qualities the 
makers consider 
necessary to per- 
fect safety, and is 
of the type they 
call the Bank of 
England Treasury 
quality, with 
double moulded 
architrave angle 
frames with mas- 
sive bolts in front, 
and a_ series of 
clutching bolts at 
the back, top, and 
bottom. The locks 
on the door include 
the “« Violence 
Protector ”’ and 
“Progress Change 
Lock,” patent gun- 
powder-proof lock, 
and keyhole block- 
ing arrangement. 
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Railway ; the Wye 
Valley Railway, 
the Kettering and 
Manion Railway, 
and the Hull and 
Sarnsley Railway. 
He was connected 
for the greater part 
of his life with 
Messrs. Lucas and 
Aird, and had 
charge of most of 
their important 
railway contracts. 

Mr. Stannard 
was in every sense 
of the words “a 
railway man.” His 
experience and 
practical know- 
ledge of railway 
construction was 
probably —_unsur- 
passed. He was 
extremely popular 
with those who 












































The end of the 





room is fitted with 
a manhole door, 
vestibule, and gate 
of corresponding 
quality, for use in 
case of emergency. 
This door is on 
an entirely novel principle, and would require a sketch, 
which we cannot give, to explain the details. There are 
also four pairs of these strong doors to act as shutters. 
Each of these are 10ft. Gin. in height by 7ft. wide, and cor- 
respond in quality with the entrance door. The whole 
fabric is an elaborate piece of work—the fitting up as 
regular as cabinet work. One engraving shows the safe 
room without the safes. The other sketch shows the 
room fitted up with the smaller safes. The makers have 
also supplied eight of these strong room doors of very large 
dimensions for other strong rooms in the bank. The walls 
of the strong room are 4ft. in thickness, and the door frames 


go through this and are incorporated with the steel lining of | 


the safe room. As in the large safes and rooms made for the 
Bank of England, Windsor Castle, and numerous large 
London buildings, the work in this Spanish room and its 
contents is such as to secure safety, which against all 
burglarious attempts or fires is absolute. 


worked faithfully 
under him, and 
was held in high 
esteem by all who 











father, then steward to Mr. Roscoe, the owner of the Moss, 
was one of the few persons who strenuously supported Mr. 
Stephenson in his belief that the railway could be carried 
across the Moss—indeed it is more than probable that he 
first suggested the idea to Stephenson. 


section in the hands of Mr. Stannard,sen. All the world 
knows what a stern struggle with nature ensued before 
victory rested with the engineers. Naturally the brunt of 
the daily fight with the almost insuperable difficulties fell 
upon Robert Stannard, as the great promoter, of course, was 
only able to pay periodical visits to that section of the work. 

Robert Stannard’s son, then a lad, saw and shared in his 
father’s many ingenious plans, and lost no opportunity of 
following at George Stephenson’s heels, and of listening 
when he could to the many anxious conferences held 
between the great engineer and his devoted colleague. His 
persistence attracted George Stephenson’s favourable atten- 


When the railway | 
was begun Stephenson placed the contract for the Chat Moss | 


had private or pro- 
fessional relations 
with him. His 
downright honesty 
and unswerving 
loyalty to those he 
was connected with 

were as marked as his total subjection of his own material 

interests to those of the work in hand. Of late years his 
| health was broken by his unsparing devotion to the contracts 
| he was in charge of, and for the last twenty months he was 
compelled entirely to relinquish work. He died on the 23rd 
| ult., after much suffering. Two of his sons are members of 
| the Institution of Civil Engineers. 


| 








| 
| Kino’s COoLLEGE.—Mechanical engineering is embraced in the 
| syllabus for evening class subjects this year at King’s College. 
| Professor Capper will hold classes on Tuesday evenings from six to 
| seven, and on Monday and Wednesday evenings from six to nine. 
Demonstration and experimental classes will be held in illustration 
| of the subjects dealt with in the lectures. Instruction in the use 
| of the testing machine, and engine trials with a 20 indicated horse- 
| power compound engine will then be made, 
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THE 


“TRUSTY” 


GAS ENGINE 


MESSRS. WEYMAN AND CO., GUILDFORD, ENGINEERS 
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Fig. 1 —WEYMAN’S GAS ENGINE—VALVE GEAR SIDE 


THE “TRUSTY” GAS ENGINE. 


We illustrate below a gas engine which has now been made 
some time by Messrs. Weyman and Co., of Guildford, and is 
of good and simple design. It is a four cycle engine, and 
possesses several features of interest. The engine as 


Von Swain on 





| The gas supplied for ignition at the burner G is supplied 
through the pipe O, the flame being covered by the asbestos- 
lined pipe P, and the ignition tube pendant into the flame 
in P from the projection on the cylinder cover R, instead of 
projecting downwards, as is usually the case. By turning the 
ignition tube downwards in this way, the piece which holds 
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Fig. 2—WEYMANS GAS ENGINE—END VIEW 


illustrated was exhibited;at the Royal Agricultural Society’s 
Show at Doncaster. 

Fig. 1 shows an engine of six nominal horse-power. Fig. 2 
is an end view of a similar engine, but fitted with an inverted 
ignition tube to be explained. Figs. 3, 4, 5, and 6 are indi- 
cator diagrams taken from the engine. From Figs. 1 and 2 
it will be seen that the exhaust valve E, and air inlet valve, 
and the little gas valve V, are worked from a way shaft along 


Fig 3 


the side of the engine, the shaft being driven by silent screw 


gearing. A cam on this shaft operates the exhaust lever E L, 
Fig. 2, and thereby the lever L, with an adjustable screw D, 
by which the exhaust valve in E, Fig. 2, is lifted. A crank disc 
K D, Fig. 2, gives motion to the lever S L, and thereby to the 
horizontal lever L, which operates the air inlet valve by 
means similar to that used for the exhaust valve. The gas 
supplied enters by the pipe S, through a cock K, the discharge 
from which is controlled by the valve V, on the stem of which 
is the trip piece T, which is hit or missed by the trip piece 
of the pendulum governor pivotted at M on the leverS L. The 
ball B of the governor is adjustable as to distance from M to 
suit the speed of the engine. The exhaust pipe is marked E P. 


the tube is kept hot by the heat escaping from the petticoat 
pipe P. In this way ignition becomes more certain, 
presumably because the ignition tube is hot closer into 
the ignition chamber than when otherwise heated. The 
cam, by means of which the exhaust lever E L is operated, 


| may be moved so that the exhaust valve may be kept open 


for a longer or shorter period when starting the engine. 





The governor is very simple and very efficient in action. 
Messrs. Weyman and Co. have worked their engines with 
a higher compression than is usual. About 601b. per square 
inch has given with these engines very good results, initial 
pressure of 2201b. to 240]b. per square inch on expansion 
being common. We have made some trial runs with one of 
these engines, and the diagrams given in Figs. 3, 4, and 5 are 
typical of those generally obtained. The engine we tested 
had only just been put together, but it worked exceedingly 
well. Subsequent trials of other engines of 4-horse and 





of 10-horse power have given the average of 23-6ft. of Guild- 





ford gas per brake horse-power, not including the igniting 
flame. Diagrams from a 10-horse power nominal engine 
show that engines of that power may be successfully made 
with the ignition tube as shown, and without a timing valve. 
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Messrs. Weyman and Co. have worked their smaller engines 

as oil engines by using the Hearson petroleum vaporiser. 

This is used a good deal on the Continent, but as the vaporiser 

is only used for the lighter oils with rather low flashing point, 

it does not seem to be thought well of for working engines 
[PS 
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in this country. It can, however, be successfully used with 
the “Trusty” engine, but Messrs. Weyman and Co. have 
now taken in hand the manufacture of the Knight petroleum 
engine. 








CHENOT’S PNEUMATIC POWER HAMMER. 


Ir will be seen that this hammer is self-contained, 
all working parts being arranged on one strong cast iron 
H section standard, which is extended and bored one 
side to receive a reciprocating hollow steel ram, which 
is divided into two compartments, each compartment 
having a brass air piston. These pistons are connected 
together by a steel piston-rod, the other end being con- 
nected to a disc plate. On the top of the standard is a 
shaft running in long phosphor bronze bearings; on this shaft 
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are keyed the disc plate and flanged pulley. An arrangement of 
levers is provided and worked by the attendant’s foot for 
tightening the belt when working, and are so continued that 
the moment he takes his foot off the foot-board a powerful 
brake is put in gear, stopping the machine in a few revolutions. 
In the bottom of the ram is cottered a steel pallet holder, so 
that any shape of pallet can be used. Projecting from the 
standard at 2ft. 9in. from the ground is a cast steel anvil, 
securely fitted and cottered into a square hole in the 
standard. This hammer being self-contained, requires a very 
simple and inexpensive foundation, and is held down by 
four foundation bolts. The distance from the centre of the 
ram to the standard is 12in. This hammer will deliver 600 
blows per minute. The weight is401b. The hammer is made 
by Messrs. Thwaites Brothers, Bradford. 








EpucaTION v, KNOWLEDGE.—Sir Andrew Clark, speaking at the 
distribution of prizes in connection with Oxford University exten- 
sion lectures at Leamington, a few days ago, said education was 
the calling forth and development of the faculties of the mind. A 
little knowledge with a thorough training was better for all the 
higher uses of life than great stores of knowledge acquired without 
the help of a true educational discipline. Mere knowledge, 
however ample and varied, never succeeded in doing what 
education did. 
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THE ELECTRIC LIGHTING OF DUBLIN. 


On Saturday, the 26th ult., the annual conference of the Incor- 
porated Association of Municipal and County Engineers was 
opened in the City Hall, Dublin, in the presence of nearly all the 
delegates, who had been in the city for the past few days. The 
chair was occupied by the president, Mr. T. de Courcy Meade, 
C.E., surveyor to the Local Board of Hornsey. The most interesting 
communication was a description of the plant and arrangements 
for lighting the city of Dublin, contained in a paper read by Mr. 
Spencer Harty, the city engineer. In accordance with powers 
obtained the Corporation of Dublin have now in course of con- 
struction a central electric lighting station to supply the first 
area covered by their licence. The streets through which 
the mains for public and private lighting will now be car- 
ried are as under :—Westmoreland-street, Sackville-street, Mary- 
street, Grafton-street, College-green, College-street, D*Olier- 
street, Henry-street, Dame-street, Parliament-street, Capel- 
street—part of—provision being made for future extension of 
the area as required. The public lighting will be by means of 
Brockie-Pell single carbon arc lamps in series, taking a current of 
10 amperes and 50 volts, and arranged to burn sixteen hours with- 
out re-trimming. They will be fixed on iron lamp-posts 21ft. high 
to centre of lamp, of ornamental design, and fitted with weather 
hoods and opalescent globes ; in the base of each post wil! be fitted 
a special short-circuiting switch, to enable any lamp to be com- 
pletely isolated from the circuit when necessary, and alternate 
lamps will be on different circuits to avoid the total extinction of 
light in case of temporary interruption to any one line of conductor. 
The current will be generated by Brush dynamos and will be kept 
constant by an automatic regulator. The supply for the private 
lighting will be on the “‘ high tensionalternating;current transformer 
system,” the pressure in the street mains being at 2000 volts, and 
reduced by transformers in the consumers’ houses to 50 or 100 volts 
as desired. The transformers are guaranteed to reproduce in the 
secondary circuit 95 per cent. of the energy absorbed in the 
primary circuit at full load, and not less than 75 per cent. at half 
load, and will run continuously without overheating. The 
generating plant is being erected upon land belonging to the 
Corporation, situated at the back of the Bank of Ireland, and 
will cover an area of about 12,000 square feet, with room for future 
extension. The frontage in Fleet-street is of red brick with 
granite string courses, and comprises a three-stcrey building 
in which the various offices, stores, switch and test rooms 
will be placed, and a machinery hall 100ft. long, 50ft. wide, 
and 40ft. high, the latter being ventilated by swing windows in 
the sides and skylights in the roof. At the back of these buildings 
the boiler house, coal stores, and water tanks are placed, and at 
one end a brick chimney 120ft. high from the ground level is being 
erected. The foundations for the walls of main buildings are of 
cement concrete, and are carried 12ft. below the ground level, the 
foundations for the engines, dynamos, and chimney being carried 
some 2ft. lower, to the solid rock. The engines selected for driving 
the private lighting plant are being built by Victor Coates and 
Co., of Belfast, and consist of three pairs of coupled compound 
non-condensing horizontal engines, guaranteed to realise 280 horse- 
power on the fly-wheel of each pair, with steam pressure of 140 1b., 
and running at eighty-five revolutions per minute, the diameter 
of the high-pressure piston being 17in., the low-pressure 34in., 
and the length of stroke 36in. The public lighting plant will be 
driven by three vertical compound engines, each capable 
of realising sixty brake horse-power at a speed of 220 
revolutions per minute with steam at 140 lb., the high- 
pressure cylinder being 9in. diameter, the low-pressure 15in. dia- 
meter, and the stroke 10in.; the cylinders will be fitted with 
automatic and hand expansion gear, adjustable while the engine is 
running, and the governor will be of a specially sensitive high-speed 
type. The output of the plant installed is equal to 120 are lamps 
of 50 volts each, and 5000 incandescent lamps of 60 volts each, 
being in use at one time, with one complete spare plant in reserve 
in each case. The switch-room, situated on the grouad floor of 
the office building, is separated from the engine-room by a glazed 
partition, and will contain three complete sets of Lowrie-Hall 





automatic regulating apparatus to maintain a constant electro- | 


motive force at the terminals of the alternators ; this is effected by 
placing a shunt of varying resistance across the field of the 
exciter. 

The test-room, which is placed adjoining the switch-room, is 
fitted with a very complete set of instruments for testing the con- 


dition of the various circuits and machines, and recalibrating the 


numerous ammeters and voltmeters in use in the station ; the 


adjustment of meters and testing transformers will also be carried | 


out here. The Thompson reflecting galvanometer is mounted on 
a concrete pillar, carried some 12ft. below the ground line to mini- 
mise vibration. The Wheatstone bridge and testing battery wil! 


be permanently connected on an isolated testing table in a conve- | 


nient form. The boilers will be fed by three Worthington steam 
pumps, each one capable of supplying sufficient water to two of the 
boilers when fully loaded, and arranged so that any boiler 
can supply any pump with steam entirely independent of the 
main steam pipes. The Corporation will bring their sur- 
face lines, free of expense, to any consumer’s premises situated 
within 30ft. of any of their mains, any extra charge being 
made for any greater distance, and in all cases the consumer's 
installation must be passed by the Corporation inspector before 
connection will be completed. and be in accordance with the rules 
laid down by them to secure efficiency and safety. The charge to 
the consumer will be either by special contract or by meter as may 
be desired, the minimum charge per quarter being £2 for any 
quantity up to 60 units ; for any quantity over 60 units and under 
100 units per quarter, 8d. per unit; for any quantity over 100 units 
per quarter, 6d. per unit. Hire of meter per quarter, 6s. Hire of 
transformer, primary safety fusible cut-outs:—For 25 16-candle 
power lamps per quarter, 5s.; for 50 do. per quarter, 10s.; for 
100 do. per quarter, £1; for 150 do. per quarter, £1 10s.; for 
200 do. per quarter, £2, The meters will of course be fixed on the 
low-tension mains, their accuracy being guaranteed by the Board 
of Trade inspectors, and the current will be available for twenty- 
three hours per diem. . The entire cost of the works as at present 
designed will be about £31,000, and will be maintained by, and 
kept under the control of, the Corporation. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TRADE here maintains the revival in manufactured iron and pig 
iron which has lately developed itself. 
the part of consumers to secure supplies is preserved, and a more 
general buying has been going on. 

So long as this improved buying keeps up, prices will certainly 
reflect the higher level to which they have been advanced, and 
ironmasters may look to yet a little more profit. 


The improvement which is appearing in the Scotch and North of 


England manufactured steel and iron trades is assisting to sup- 
ort makers here, and is increasing the conviction that there are 
Getter prices to be bad between now and Christmas if sellers will 
exhibit a wise discretion. 


That recent prices have left little enough room for satisfaction is | 


evident from the character of the certificate of the accountants to 
the Iron and Steel Wages Board, issued within the past few days, 
giving the returns of sales of iron made by the twelve selected 
firms for the months of July and August last. The average price 
obtained during that’ period for all classes of iron is certified as 
being £6 4s, 10°41d. per ton, as compared with £6 7s. 9-79d. for 
the months of May and June last. This gives a reduction of 


The greater anxiety on | 


2s. 11$d., and carries with it a reduction in the wages of ironworkers 
of 3d. per ton for puddlers and 24 per cent. for millmen. 

It is assumed that wages in the North of England having just 
come down 3d. per ton, under the accountants’ certificate, that 
will now be the amount of reduction in wages in this district, as it 
is generally sought to keep wages in both districts uniform. 

Sheets maintain the advance on hard galvanising qualities of 
10s. to"]2s. 6d. per ton which has recently been put on, and makers 
assert that the probabilities are more in favour of advance than of 
aretrogression. £7 12s, 6d. to £7 15s. is the general quotation for 
doubles, though from some makers supplies can be obtained at 
£7 10s. Lattens are £8 5s. to £8°10s. Some makers, however, 
asking £8 for doubles and £9 for lattens. 

It is suggestive of confidence in the future in the sheet iron 
trade that production is again extending. The Dunkirk Works, 
West Bromwich, formerly carried on by Messrs. Jordan and Co., 
which have been standing for several months since the late firm 
ceased manufacturing, have been taken by Mr. George Wilkinson, 
of Tividale, who is fitting them up with a view to the rolling not 
only of sheets and strip, but of miscellaneous sections, There are 
four mills and nine puddling furnaces, as well as a galvanising 
department, but the latter will not be started at present. 

Galvanised sheets have not yet followed black sheets in rising to 
any appreciable extent, and they are still to be had at £12 5s. to 
£12 10s. per ton for common sorts, f.o.b, Liverpool in bundles. 
An early advance is, however, looked for. 

It is surprising that they have not already gone up, considering 
the state of the black iron and spelter market, and remembering 
also that two or three establishments have just lately ceased 
making. But the explanation of the delay is to be found in the 
slackness of the demand which still characterises some of the chief 
markets, notably South America, and to some extent the Cape and 
Australia also. 

The galvanised ironmakers are complaining of the high prices 
which are being demanded by the spelter syndicate. The ‘‘ ring” 
was formed five years ago, and in consequence of production being 
in very limited hands, largely in Belgium, it has been found 
possible to control the market absolutely. Prices nave been run 
up from £16 to £18, at which they formerly stood, to £24 10s., 
and a few months ago the price was £26. These prices are, it is 
stated, out of all proportion to what consumers should be called 
upon to pay, considering the state of the market, and there is a 
feeling in some quarters that the ring wants breaking up. But 
this is easier said than done, and for the present it seems likely 
that the advanced prices will have to continue to be paid. 

The quarterly meetings of the iron trade, which should by right 
be held next week, have been postponed on account of the 
Birmingham Musical Festival, to the 14th inst. in Wolverhampton, 
and the 15th inst. in Birmingham. Inquiries of the marked iron 
houses what course they intend to pursue at these gatherings 
regarding prices only elicits the information that makers will be 
guided in their action by the appearance which the market may 
present between now and then. 

At present it cannot be said that there is a general feeling in 
favour of advancing marked bars. Much will depend upon what 
course the coalowners may take. Certain of these have threatened 
to advance coal prices at an early date. If they should do so then 
no doubt iron will further rise. At present marked bars are 
quoted at £8, with £8 12s. 6d. as the Earl of Dudley’s figure, and 
£6 15s. to £7 as the quotation for second-class branded iron. 

Common bars were to-day, Thursday, in Birmingham, not to be 
had from the best makers at less than the 5s. per ton advance 
lately declared ; £6 5s. is now quoted for iron of this description, 
and good merchant bars were £6 10s. to £6 15s. 

The Hoop and Gas Tube Strip Associations adhere tothe 5s. rise, of 
which they lately gave notice; and a meeting of the International 
| Tube Makers’ Association was held here to-day, at which the notice 
| given by the strip makers for the advance was conceded. Gas strip 
is quoted £6 10s., and hoops and thin strips £6 15s. 

Strip for locomotive tube purposes was quoted to-day £7 10s. for 
iron and £8 10s. to £9 for steel sorts. 

Makers reported that some tube producers are still experiencing 

| difficulty in the treatment of the steel strip in its early stages on 

| account of its extra hardness. 





But it was stated that if consumers 
| would exercise a little more than ordinary care in the scarfing 
| process alike in the matter of tools and workmen employed, all 
| difficulty willdisappear. Instances were mentioned on 'Change in 
| which this had recently been done, and splendid results had 
| followed, the steel supplied being of excellent quality, and after a 
little care working admirably. 

Plates have not yet seen any movement in the matter of price, 
and the opportunities for advance in this branch are kept down by 
the severe competition of other districts. A better trade, however, 
is doing, and perhaps an advance may come by-and-bye, but prices 
| this afternoon were £7 5s. for common, £7 15s. to £8 for best, and 
£8 5s. to £8 10s. and on to £9 for double best, according to the 
reputation of brand. 

The pig iron trade shows no decline in the superior position 
| lately occupied. Buyersstill show much desire to purchase forward, 

and sellers are unable to accommodate them in al] their requests. 
| The Midland pig makers in particular are indisposed to consent to 
| fill their books forward as buyers would like. 

In few instances will producers go beyond the end of the year, 
while consumers would be very glad to contract three months 
beyond that date. Prices to-day were very strong all round. 

Northamptonshire and Derbyshire pigs are again quoted at 45s. 
and 46s. per ton, delivered to station, up to the end of this year ; 
while Lincoln producers quoted 48s, and 49s. per ton. Hematites 
were 60s. to 62s. 6d. for forge sorts, and 70s. for foundry qualities, 
and sellers reported a more active inquiry. 

Staffordshire pigs were quoted 37s. 6d. for cinder qualities as the 
minimum ; 40s. to 42s. 6d. for common foundry ; 45s. to 47s. 6d. 
for part-mines ; and 50s. to 57s. 6d. for superior foundry. Hot 
blast all-mine pigs were 62s. 6d. to 65s., and cold blast remained 
at 100s. per ton. 

Steel is in improved demand, and some descriptions have 
advanced 5s, per ton. Particularly is this the case as regards 
steel sheets, 

There is a good demand for steel and iron for constructive 
purposes, and most of the local constructive engineers are busy 
on bridges, girders, shedding, &c., which will keep them going 
till the year’s end. 

Messrs. Grice, engineers, and iron founders - Lower Fazeley- 
street, Birmingham, have conceded their operatives the fifty-three 
hours concession, and» Messrs. Thomas Holcroft and Sons, of the 
Ettingshall foundry, have also reduced the hours of their work- 
people to fifty-three per week. 

As an evidence of the good trade at present experienced in some 
of the Darlaston departments, it should be stated that for the past 
six months extensions of works have been going on. The large 
additions to Messrs. Horton and Son’s nut and bolt works of that 
| town will shortly be opened ; and the nut and bolt works at King’s 
| Hill, Darlaston, recently occupied by the Patent Enamel Company, 
| will shortly be restarted, after alterations are completed, by a 
| Bilston capitalist. It is also understood that a bicycle manufactory 
| will be opened in the town next spring. 
| Enamelled iron ware makers in the Birmingham district learn 
with considerable interest this week that in consequence of the 
disastrous effects of the French Custom House Tariff several 
enamelled iron manufacturers in. Belgium are about to close their 
works and transfer them to French territory. The Belgians are 
also severe competitors with our own firms in our home markets. 

I lately noticed in these columns some experiments at the works 





| at Birmingham of the Patent Weldless Steel Chain Company, with 
| the new patent chain of which the company is about to commence 
the manufacture. : Since those experiments, which were not over 
successful, M. Rongier, the inventor, has adopted another method 
for breaking the union of the links after they have been punched 
| out of the steel bar, and the new process has now completely ful- 
' filled expectation. 





To break the union the chain is run between a 





press, which is Vshaped top and bottom. The links, while rigid, 
are at right angles each to the other, and the press comes down 
between them in the angle and squeezes them together. Fitting 
into the angle, the whole force of the pressure is thus concentrated 
on the nest of metal connecting the links, The first pressure all 
but effects the separation, and when the links are repassed throuy) 
the press, and forced back to their original position, the separation 
is completed, the fracture being as clean as if it had been cut 
thvongh with a punch. Having thus obtained his chain, M. 
Rongier has devised a very fine method for finishing it. Without 
going into details, it may be stated that by pressure each link is 
moulded so that the chain is turned out as py As) stud link one, and 
the bosses are thickened considerably to make the life of the chain 
longer. The practicability of the patent having been demon- 
strated with ie experimental machinery at the works, the com- 
pany will now proceed to lay down plant so as to put the chains 
on the market. The whole of the processes through which the 
steel bars go will be automatic with two exceptions, these being 
that in which the links are separated, and that by which super- 
fluous metal is removed. The tools at present mounted are making 
jin. chain at a total cost which is computed at £16 10s. per ton of 
ninety-three fathoms. According to tests made at Lloyd's, this 
chain is equally strong with a lin. welded studless iron chain, 
which is produced at £12 per ton of thirty-six fathoms, It 
follows that a piece of the latter chain equal in length to a ton of 
the former costs £30. 

A company has just been formed to develope an invention, 
by means of which cyclists will be enabled to race without a track. 
The machinesarestationary, and connected by gearing toa largedial, 
which indicates the exact speed at which they are travelling. The 
hands on the dial are coloured to correspond with the colour of the 
cycles, so that onlookers may readily see the relative position of 
each competitor in the race. ‘There is very little difference 
between riding the stationary cycle and riding a safety, for the 
wheel is fitted with an adjustable brake, which affords the same 
resistance as a rider experiences by the friction of his driving wheel 
on the road. The machines are stated to be valuable acquisitions 
as home trainers for cyclists and other athletes, and at gymnasiums, 
eycle clubs, &c. The directors, who have engaged Messrs. Humber 
and Co., of the Beeston Notts works, to manufacture the machines, 
calculate that every hundred machines hired out by them will 
produce a dividend of 10 percent. ‘T'wo-thirds of the capital of 
£40,000 in 8000 £5 shares, has been privately subscribed, the 
remainder, on the stipulation of the vendor, being offered to 
capitalists generally. 

The Birmingham Chamber of Commerce have recently had under 
their consideration the proposed new scale of differential duties 
between the United States of America and the Island of Cuba and 
Costa Rica ; and within the past few days a deputation from that 
body, together with members from the Sheffield Chamber of Com- 
merce, have waited upon Sir Clare Ford, British ambassador, at the 
Foreign-office, in connection with this matter. The deputation 
pointed out that the result to Birmingham trade with the Island of 
Cuba and Costa Rica would be very injuriously affected if the pro- 
posals of the United States were carried. Sir Clare Ford expressed 
himself fully in sympathy, and assured the deputation that the 
English Government would not pass such a matter over in silence. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. — A strong, healthy tone is being maintained 
throughout the iron trade of this district, and, whether the 
improvement is to be permanent or not, there is for the time being 
unquestionably a more cheerful feeling generally. The considerable 
weight of buying which has been going on for the last few weeks 
has placed pie iron makers in the position that for the next two or 
three months they are practically indifferent about selling, whilst 
finished iron makers are mostly pressed with orders both for home 
requirements and for shipment, and are quite unable to keep up 
with the deliveries required from them by their customers. Prices 
for pig iron are consequently exceedingly firm at fully late rates, 
and in finished iron there is a further upward tendency. As | 
have pointed out in previous reports, however, the outlook for the 
future is still surrounded with uncertainty, and both consumers 
and merchants are very; cautious about entering into forward 
engagements of any weight. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, with a continued strong tone all through the market. 
With regard to pig iron, however, the recent advance in prices 
seems rather to have checked further buying of any weight, but 
as makers are mostly well sold over the remainder of the year, 
they are as a rule quite indifferent about booking further orders, 
and consequently there is no disposition to offer any concession to 
secure business. For Lancashire pig iron makers are still quoting 
on the basis of about 45s. for forge to 46s. 6d.,and 47s. for foundry, 
less 25, delivered equal to Manchester, with, however, not more than 
a moderate business doing at these figures. With regard to 
district brands, most of the makers are so heavily sold that they 
scarcely care about quoting for anything like early delivery, and in 
some instances are declining altogether to entertain orders for de- 
liveries commencing much before the close of the year. Quotations to 
a considerable extent are consequently little more than nominal, and 
for delivery equal to Manchester, Lincolnshire is not obtainable 
under 45s, and 45s, 6d. for forge, to 47s. and 47s, 6d, for foundry, 
with Derbyshire ranging from 45s. and 46s. for forge, to 49s. and 
50s. for foundry, with comparatively very little iron obtainable at 
even these figures, Outside brands remain much about the same 
as quoted last week, with only a limited business reported. Good 
foundry Middlesbrough averages about 49s. to 49s. 6d. net cash, 
delivered equal to Manchester, with Eglinton quoted at about 
52s, to 52s. 6d., and Glengarnock about 53s, net cash, delivered at 
the Lancashire ports. 

Finished iron makers report a continued steady demand for all 
descriptions of manufactured iron, and as most of them are heavily 
sold over the next couple of months they are indifferent about 
booking further orders at present, whilst prices generally have 
been further advanced, For Lancashire,bars some of the makers 
are not now quoting under £6 2s. 6d., and it would be difficult to 
place orders at £6, whilst North Staffordshire qualities are very 
firm at £6 5s. as the minimum for delivery in the Manchester dis- 
trict. Sheets have been advanced about 2s, 6d. to 5s, per ton, 
ordinary qualities being now quoted at £7 10s. for singles to £7 lds. 
for doubles; and galvanising qualities, £7 15s. for singles to £8 for 
doubles, delivered here. The hoop iron makers report a consider- 
able business having come forward recently at late rates, whilst 
they anticipate large inquiries from America, and at a meeting of 
the association held on Tuesday it was decided to advance list rates 
5s. per ton, random lengths being now quoted at £6 10s., delivered 
in the Manchester district, and special cut lengths £6 15s. , delivered 
ex-steamer, Liverpool. 

In the steel trade there is still only a limited business coming 
forward in either raw material or manufactured goods, but prices 
are maintained at late rates... For good foundry qualities of hema- 
tites delivered in the Manchester: district, quotations remain at 
about 58s. to 58s, 6d., Jess 24.» For steeli boiler plates there are a 
few inquiries stirring, and makers are all.very firm in holding to 
£7 10s. as the minimum quotation for the best qualities, delivered 
to consumers in the neighbourhood of Manchester. 

In the metal market ,there.is a moderate business doing, and 
prices continue firm at full list rates, the quotations for delivery in 
the Manchester district being as under :—Solid drawn brass boiler 
tubes, 7}d.; solid drawn surface condenser tubes, 8d.; solid drawn 
copper tubes, 8d.; brazed copper, gas, and steam tubes, 84d.; 
brazed brass gas tubes, 8}d:; brazed brass machine tubes, 8d.; 
brass wire, 64d.; copper wire, 8}d.; rolled brass, from 64d.; sheet 
brass, from 74d.; and copper rivets and washers to suit, from 8jd., 
all per lb. 

With regard to the engineering industries, one or two of the 
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leading machine tool makers report orders comi 
more freely, whilst stationary engine builders and 
also well supplied with work. Generally, however, there is a con- 
tinued slackening off as regards the weight of new orders giving 
out, and the outlook for the future can scarcely be regarded as any 


to hand rather 
iler makers are 


more satisfactory than I have reported for some time om 

The usual monthly report of the Steam Engine Makers’ Society 
again shows a further slight increase in the number of unemployed 
members coming upon the books, this being now close upon 2 per 
cent. of the total membership, The reports with regard to trade 
from the various districts, particularly those connected with the 
shipbuilding industry, still show declining activity, and there is 
decidedly less pressure for workmen than was the case a few months 
back, but in the statiunary engine building centres and amongst 
machine toolmakers business is still returned as fairly good. The 
fifty-three hours movement is being gradually established in 
different parts of Lancashire, and with the exception of Liverpool, 
where, however, notices have been given for a reduction in the 
hours of labour, it has been practically conceded in most of the 
important engineering centres. 

Vorlons attempts have for some time past been made to manu- 
facture a cheap permanent illuminating gas from the a 
of steam and the admixture of carbon obtained from oils, but the 
main difficulty has been to produce such a gas at a sufficiently low 

rice to be a commercial success, In the United States, where 
suitable oils for admixture in the water gas manufacturing process 
are abundant and obtainable at low prices, the production of a cheap 
permanent water gas has long been carried on successfully, but in 
this country the processes so far introduced have not been adap- 
table for using oils obtainable at a sufficiently low price to enable 
the water gas to compete with coal gas manufactured in the ordi- 
nary way. Mr. H. Fourness, of Manchester, who has been experi- 
menting for a considerable time past in this direction, has, however, 
designed and patented a plant by which he claims to have overcome 
the difficulties which have hitherto stood in the way of using the 
chea| he 9d oils for admixture with the — Ahead and the — 
da an opportunity of inspecting an exhibition plant ca le 
of \ nenttaginicg 25,000 cubic feet of gas per day by Se ane 
process, and by which he claims that he can use any kind of oil for 
carburetting the water gas produced in the ordinary way. Tests 
which have so far been made have demonstrated that this gas may 
be manufactured at a cost of under ls. per 1000 cubic feet, whilst 
it is of sufficiently prominent character that it undergoes no serious 
deterioration by storage for a considerable period or by passage 
through long lengths of pipes. Various tests have been made with 
the after it has been in the holder for fourteen days, with the 
result that after this interval it has been found to Bp or an 
illuminating power of 23°4 candles, and it may be added that the 
tested was unpurified, so that consequently an additional 
F candle wer might be expected from properly purified gas. 
Another important advantage which is claimed in the Fourness 
process is that all risk of explosions, such as have occurred in other 
water gas producers, is entirely obviated by the fact that in this 
process a current of air is not blown through the retorts or fixers, 
as is usual in the checker work system. 

After a gradual process of filling by means of pipes at either end 
and small intermediate streams, another section of the Manchester 
Ship Canal was formally opened on Tuesday last. The opening of 
this section will enable navigation to be carried on over a third of 
the whole length of the Canal, and it establishes a new route for 
the salt-laden barges from Northwich, Winsford, and other salt- 
producing towns, With the completion of this portion of the 
work, operations which have hitherto been delayed ee 
obligations in connection with the Weaver traffic, will actively 
commenced upon the next section of the Canal, and a considerable 
time will necessarily elapse before any further portion of the Canal 
can be opened. The most important work now before the engineers 
is the construction of the Weston Mersey Lock, about 600ft. in 
length by 45ft. wide, which has to be constructed to allow the 
Weaver traffic to pass direct into the estuary of the river, without 
going through the Canal, and the construction of this lock, with 
adjacent excavations, will practically determine the period at 
which the Canal will be opened throughout its entire length. 

In the coal trade the better qualities of round coal suitable for 
house-fire purposes continue in exceptionally active demand, and 
the present month has opened with a further general upward move- 
ment in prices of from 6d. to 1s. per ton, which represents practically 
a réturn to full rates ruling last winter. In some instances, where 
collieries have maintained their winter rates all through the summer 
months, — remain unchanged. Best house-fire coals at the 
pit-mouth now average 12s. 6d. to 13s.; second qualities, 10s, 6d. 
to lls.; and common house-fire coals, 9s, to 9s, 6d. per ton. 
With regard to other descriptions of fuel, there is no material 
change to notice. The lower qualities of round coal continue in 
not more than moderate demand for iron making, steam, and 
general manufacturing purposes, and with supplies of these 
generally ample to meet requirements, any actual advance in 
prices is, of course, at present out of the question, although the 
active demand for house-fire c ption ily has a harden- 
ing effect upon the lower descriptions of round coal. For engine 
classes of fuel the demand shows no improvement, whilst supplies, 
if anything, especially in the inferior descriptions, are more 
plentiful in the market, and surplus quantities continue to be 
pushed at excessively low prices, At the pit-mouth ordinary 
descriptions of steam and forge coal average 8s. to 8s. 6d.; 
burgy, 6s. 6d. to 7s,; the best qualities of slack, 5s, 6d. to 6s.; 
with inferior sorts obtainable from as low as 2s, 6d. and 3s, per 
ton upwards, 


Barrow.—Only a very small business is being done in the 
hematite pig iron trade of the North West of England, and much 
of the business transacted is in the sale of hematite iron and its 
conversion into warrants, The fact remains that the make of pig 
iron is too great for the sale, and the proposal to meet this portion 
of affairs by the reducing of the number of furnaces in blast has 
not yet been carried into effect. There are still 43 furnaces in blast 
compared with 45 in the corresponding week of last year. Stocks 
are shown this week to have increased 739 tons, but the decrease 
since 3lst December last, has been 55,019 tons, and the stock still 
in hand represents 154,366 tons, Prices are rather easier at 50s. 4d. 
per ton net cash for warrant iron, while makers are asking 51s, 
tor Bessemer in Mixed Nos, net f.0.b. 

The steel trade shows no new life, and the outlook in all the 
departments is very poor. Rails are in quiet demand all round, 
and orders for heavy sections are few in number, while for light 
and colliery sections there is practically a new business doing. 
Prices are unchanged at £4 5s. for heavy rails, £5 15s. for light 
rails and £6 15s, for colliery rails. In steel shipbuilding material 
there is a quiet trade doing, and orders all round are slow because 
shipbuilders are requiring fewer deliveries, as their wants for some 
time to come are covered by orders already in hand. Prices 
are firm at £6 2s, 6d. for ship plates, £5 15s. for angles and £6 15s. 
for steel boiler plates, but these prices will not at present com- 
mand the market. In tin-plate bars, hoops, billets and slabs, a very 
quiet business is doing. 

Shipbuilders report the receipt of one new order—that for a 
a steam yacht. The inquiry for new tonnage is very quiet, 
and new orders will soon be wanted at local yards to maintain the 
present state of activity. There is much activity in the marine 
and general engineering trades, and in the iron foundry and 
boilermaking departments, 

Tron ore is easy to buy at 9s, to 10s. per ton net at mines for 
average qualities. The output of raw material is very much re- 
stricted at present, 

Coal and coke are very quiet. Coke is still selling at 17s. 6d. to 
18s, 6d. delivered at furnaces from the East Coast ovens. 

Shipping is quiet, but when compared with a had week in last year 
shows an increase of 6537 tons of metal exports, the return for 
last week being 20,318 tons and for the corresponding week of last 
year 13,791 tons, The aggregate metal shipments from West 








Coast i this year so far represents 721,422 tons, compared 
with 743,535 tons, a decrease of 72,113 tons. 

The Whitehaven shi yard was sold by auction last Friday, the 
purchaser being Mr. Howson, solicitor, Whitehaven. It is under- 
stood he bought it for the Earl of Lonsdale, who means to use his 
influence in the formation of a new company to impart new life 
into the re a industry of that port. 

Mr. David Evans, who leaves the general management of the 
Barrow Steel Company on October Ist for a similar post with Messrs. 
Bolckow, Vaughan and Co,, Middlesbrough, was presented by his 
sub-managers, foremen and others, on Tuesday, with two valuable 
massive silver punch bowls and ladles, and a chaste tea and coffee 
service and silver tray. In acknowledging the gift, Mr. Evans 
spoke highly of his staff, and expressed the hope that the Barrow 

teel Company under the management of Mr, White, his successor, 
would continue to prosper. 

The Naval Construction and Armaments Company has delivered 
the third second-class cruiser built by it for the Admiralty, and 
has still in hand three torpedo cruisers of high speed. 

The Maryport Steel Works, owned by Messrs, H and 





have been advanced. This week iron and steel plates, angles, and 
bars have been raised 2s. 6d. per ton, and this appears to have 
stimulated the demand even more than did the advance in the 
early part of September, for it is recognised that it is no good 
waiting for the lower prices which some expected would come this 
autumn, There is no doubt the advances have been justified by 
the increase in demand, and have not been in any respect the out- 
come of speculation, so that there is every reason to believe that 
manufacturers will be able to maintain them. Altogether, finished 
iron and steel have been advanced 5s. per ton, No, 3 Cieveland pig 
iron 3s., No. 4 foundry 3s., and grey forge 1s, 6d. since the worst 
figures were reported, and that was in August. The de- 
liveries of pig iron from the Tees during September were 
such as to strengthen the position of makers very consi- 
derably, for they were better by several thousand tons than 
those of any month this year, while they were the heaviest that 
have been recorded for any September since 1883, and they would 
have been larger still if sufficient steamers could have been 
obtained. In consequence of this scarcity of tonnage a considerable 





Tozer, have been sold to Mr, Barbour, of Workington, who intends to 


= the special and other branches of steel manufacture 
carried on here. 








THE SHEFFIELD DISTRICT. 
(From our own Corr 

At the house coal pits in the South Yorkshire district the usual 
winter advance has been made this week. To-day (Thursday) house 
coal will generally be raised 1s. per ton. Best brands will then be 
at 17s. per ton ; best Barnsley, 14s, ; secondary qualities, 12s. 6d. 
A brisk demand is reported at all local collieries, and full time is 
being worked. 

The improvement in the iron trade, noted a fortnight ago, is 
maintained. Within that time an advance of quite 2s. a ton in 
hematite and common irons has been secured. Hematites are now 
offering at 58s. a ton and common forge iron 42s. a ton—both at 
Sheffield. Considerable orders have also been recently placed for 
steel plates, which, with the call for pig, has caused the upward 
movement in hematite. 

Messrs. Vickers, Sons, and Co., River Don Works, have got the 
shafting for the two large new Cunard ships, which are to be 
bigger than anything existing. Messrs. Vickers have been in the 
habit of supplying the Cunard Company’s requirements in this 
respect. The same firm have also obtained a further order for 
steel armour for the English Admiralty for the Centurion, and a 
corresponding order for compound armour has been given to the 
Atlas Works for the Barfleur, These are both second-class battle- 


ships. 

‘The demand for the Purves ribbed furnace continues brisk, and 
the satisfactory experience which has just been gained in Serve 
tubes by the Cunarder Company’s Aleppo and the American liner 
Pennsylvania is — to bring about an early strong demand 
for this class of tube, as most of the engineers for the passenger 
lines have been waiting for the results of these two vessels. 

The demand for railway material has become quite brisk within 
the last few weeks. Railway companies and collieries seem alike 
short of rolling stock, and appear as if they could not get new 
wagons fast enough. All the railway companies, notably the 
North-Eastern, North British, and Caledonian are ordering largely 
at present. Ordinary railway carriage tires and axles continue 
firm at £9 10s. to £10 ; engine tires and axles, £11 to £12, The 
various works are fully employed, 

An increase of business is noted with India, South Africa, and 
the colonies generally, and inquiries have been much better during 
the last two weeks. Some orders have also been let loose from 
South America, which are acceptable signs of improved feeling 
since the end of the Chilian conflict. Birmingham has benefitted 
more than Sheffield by this circumstance, but this district will have 
its turn soon, particularly if Argentina revives. 

Messrs. Howell and Co., Brook Steel Works, and Sheffield Tube 
Works, have received a most satisfactory report respecting the 
steel boiler tubes they supplied for H.M.S. Pearl and Philomel, the 
two cruisers which have recently been put through their trials in 
regard to machinery and boilers. It is well-known amongst engi- 
neers that there is no little difficulty in making steel tubes for 
boilers for Admiralty purposes, as the importance of the work they 
have to do requires them, very properly, to be subjected to the 
most severe tests. The Admiralty, according to the Times report, 
had unfavourable experience of leaky tubes with the Phebe, but 
with two other cruisers, Pearl and Philomel, which were tried about 
the same time, the results given by the boiler tests were ve 
satisfactory. These ships were fitted with boilers made by Earle’s 
Shipbuilding and Engineering Company, Hull, the steel tubes for 
them being made by Messrs. Howell. ‘The firm have just received 
a report of the behaviour of the tubes, to the effect that they 
‘* passed with ease all the usual and somewhat elaborate tests 
instituted by the Admiralty, both of the material before manufac- 
ture, and also of the tubes themselves previous to fitting to the 
boilers. The two vessels passed through the natural and forced 
draught trials without any tube difficulties, and upon examination 
afterwards by the dockyard authorities, were found to be in the 
best condition.” 

The death is announced of Mr. John Scholefield, the oldest 
cutlery manager in Sheffield. Mr. Scholefield, who had reached 
the age of eighty-two, was for upwards of forty years in the em- 
ployment of Messrs, Francis Newton and Sons. At the funeral 
the firm was represented by Mr. Hamer Chalmer, Mr. T. E. 
Newton, and the clerks and managers of each department, and the 
whole of the workmen showed their respect for the memory of the 
deceased by following his remains to the grave. 

The silver-plate workers are agitating for an advance in wages, 
and one large firm has already conceded 10 per cent. in silver tea 
and coffee services, 

Messrs, Wm. Jessop and Sons are issuing £100,000 5 per cent. 
mortgage debentures for five or seven years, The subscribed 
capital of the company, which carries on a large steel and other 
business at Brightside, is £384,350, of which £235,890 is paid up. 
The directors intend, with the debenture money, to pay off an 
existing mortgage of that amount and the remaining portion of an 
original mortgage of £200,000. The debentures will be secured by 
a deed of trust, and form a first charge upon the property of the 
company other than the uncalled capital. The company has been 
in existence for fifteen years, during which time the average 
annual net profits have been £28,174, and after paying interest on 
mortgage loan, making liberal depreciation, and the requisite 
renewals from time to time, the average annual dividend paid on 
the ordinary share capital of the company has been at the rate of 
£6 3s. 6d. per cent. For the year 1890 the net profits amounted 
to £28,701 5s. 9d., and a dividend at the rate of £6 13s, 4d. was 
paid on the ordinary shares, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE continues to be a good deal of activity in the iron and 
steel trades, and as there has been a steady improvement for 
several weeks, people are beginning to take a much more cheerful 
view of the outlook, and to hold that the depression is giving 
place to another revival. There are certainly signs of greater 
trading activity, and the reports from most of the leading indus- 
trial centres are encouraging in tone. It is often found that a 
revival sets in during the autumn, and from the way in which con- 
sumers are placing orders and inquiring for further quotations 
there is reason to believe in a prolongation of the present anima- 


tion. In this district a very large business has been done during the 
last three or four weeks not only in pig but also in finished iron, and 
steel, with the exception of rails and railway materials, and prices 





t of iron, instead of being sent direct from the Tees to 
Germany, has been forwarded to West Hartlepool for conveyance 
to Menton by the Steam Navigation Company’s boats. How- 
ever, 90,553 tons of pig iron were ship from Middlesbrough in 
September, against 77,318 tons in August, 70,521 tons in July, 
and 75,823 tons in September, 1890, and the October shipments 

romise to be equally as good as those of September, for there are 
arge arrears of iron that should have gone last month. It is not 
improbable, therefore, that there will be a scarcity of No. 3 iron, 
which is the quality uired for shipment, and higher prices 
will result. e extra briskness in exports during September 
was natural after the abstention of shippers in the summer, for a 
good deal less than the average was then taken. In the summerit 
was expected that trade would continue to decline and prices to 
decrease, and therefore consumers held off; but it was here again 
a case of the unexpecied that happened—trade revived, and prices 
improved in September, and those who had been delaying their 
purchases had to make up arrears, more particularly as freights 
also were advancing, and thus there was a great rush to purchase, 
and the iron was wanted more quickly than it could be supplied. 
One reason why the Continental consumers wanted the iron in 
September was, that it costs more for freight and insurance after 
October has come in. The Cleveland pig ironmakers have had a 
brisker time during the last four weeks than for nearly two years 
past; they have booked orders more freely, and it is calculated that 
when the September statistics of the Ironmasters’ Association 
appear they will report a decrease of 10,000 or 12,000 tons in the 
stocks; indeed, some are sanguine enough to look for 15,000 tons, 
for it must be remembered that not only has the export demand 
been larger, but the inland consumption has increased by reason of 
the greater activity in the finished iron trade. Nearly all the extra 
iron required has been taken out of the makers’ stocks, for Connal’s 
stocks only showed a decrease for the month of 2206 tons, there 
being held at the close of the month on Wednesday 151,802 tons. 
But this reduction is satisfactory, as for a long time previous to 
last month increases were reported. : 

A good business has been done in Cleveland pig iron this week, 
and more might have been transacted, for consumers, seeing the 
prices going up all round, are more eager to operate than sellers, 
and it = become a matter of necessity for those who have to ~*~ 
iron not to delay purchasing it. Makers have their books well 
filled with orders, and are in no hurry to accept more. They have 
been selling this week mostly at 40s. 6d. for prompt delivery and 
also for delivery up to the end of the quarter, and buyers have 
readily paid the figure for prompt deliveries. Most makers have, 
therefore, put up their price to 40s. 9d. For Middlesbrough 
warrants the sellers’ prices have fluctuated between 40s. 7d. and 
40s. 10d. cash, and a marked desire has been shown to buy them, 
a considerable ber of tr ctions being reported accordingly, 
but now the sellers are not very ready to part with them. 
Both No. 4 foundry and No. 4 forge continue to advance 
in value satisfactorily, the former being now at 39s. 6d. and 
the latter at 37s. 6d., with transactions in the latter even at 
higher figures. Hematite is scarce, and this and the advance in 
ore freights cause makers to hold to their higher quotations ; 
about 50s. per ton is now the rate for mixed numbers. The 
members of the Enginemen, Firemen, Cranemen, and Boiler- 
men’s Society, employed at the Cleveland blast-furnaces, have 
agreed for the present to be bound by the wages sliding scale 
that regulates the rates of all other men in connection with the 
blast- . It will be remembered that some weeks ago they 
refused to ise this scale, as they said their association had 
not been consulted, and they threatened to strike at a number 
of the works, but postponed such action at the last moment. 

The finished iron and steel trades, with the exception of the rail 
department, show marked improvement, and now manufacturers 
bave booked orders so freely that consumers find they cannot place 
their contracts so ily as they could all the summer. Last 
month some large orders were placed, and it may be said that in 
regard to the amount of work in hand the producers are in a 
better position than they have been since the spring of last year. 
Their higher prices are fully justified, as similar advances have 
been fin in other districts, and there is no necessity for taking 
unprofitable rates when demand is good. The improvement is 
marked in plates and angles, especially in the latter, for, there 
being fewer manufacturers, the competition is less keen. The 
mills that are not altogether closed are keeping their esta- 
blishments running very regularly now. Iron ship-plates are 
£5 12s, 6d.; steel ship-plates, £6 2s. 6d.; iron boiler-plates, 
£6 12s. 6d.; steel boiler- plates, £7 2s. 6d.; iron girder-plates, 
£5 17s. 6d.; iron ship angles, £5 10s.; iron engineering 
angles, £5 12s. 6d.; steel angles, £5 17s. 6d.; common iron 
bars, £5 12s, 6d.; best bars, £6 2s. 6d.; and best best 
£7 2s, 6d.; all less 24 per cent. for cash on 10th of month following 
delivery and f.o.t. at producers’ works, There is not the slightest 
improvement in the rail trade, but less than £4 per ton. net at 
works for heavy sections is not quoted, and steel sleepers are £5 
net, Other railway material such as chairs and fish-plates are in 
poor request; chairs are sold under £3 per ton, but some of the 
foundries producing them are not employed even half-time, and at 
one place there is not enough to keep the men employed more than 
two days per week. Not for many years has there been such a 
stagnation in the trade, this being partly due to South American 
troubles, 

Shipbuilders are keeping their yards well employed, but the 
orders have now to be taken at such low prices that profits have 
almost disappeared, and it is not surprising that they ask the men 
to submit to a reduction of wages, the first that has been claimed 
since trade began to fall off. The men were voting by ballot last 
week as to whether they should agree to have their wages reduced 
5 per cent., and their decision was to resist the reduction. It is 
unpalatable, no doubt, to have to t to a reduction after so 
long enjoying high wages, but it is useless to ignore the change in 
the circumstances of the trade, at any rate as far as regards the 
prices realised by the employers. oubtless the question of a 
reduction will be settled mutually by conferences between 
the masters and men; at any rate there is no expec- 
tation of a general strike. essrs. Wigham, Richardson, 
and Co., of Walker-on-Tyne, have secured an order for 
several steamers for the Austro-Hungarian Lloyd’s Company. 
Bridge builders are doing well, and have good prospects ; home 
orders are more numerous in consequence of the railway authorities 
replacing their cast iron bridges by more substantial structures, 
on are moderately well occupied. The overtime question 
in the engineering trades of the North-East Coast has been settled, 
the joint committee of the societies concerned having issued 
instructions that all overtime is to be stopped, except under certain 
conditions. These define what is to be classed as old and what 
as new work. In regard to old work, no man is to be allowed to 
stop any more time than shall make his total hours worked more 
than sixty-five in any one week, and all hours worked after the 
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usual hours are to be paid at the rate of time and a-half. If cases 
arise that require men to stop after the usual hours on new work, 
they are to be paid at the rate of double time. The hours after 
which the above rates are to be enfi are :—Day work: Five 
days from 6 a.m. until 5 p.m., with 14 hours for meals ; Saturday, 
6 a.m. until 12 noon, with half hour for meal. Night shift: Five 
nights, commencing Monday at 5 p.m. and ending on Saturday at 
6 a.m., from 5 p.m. until 6 a.m. the following day, with two stop- 
pages for meals, to constitute a night’s work. 

In August a seam of coal 2ft. thick was discovered at a depth of 
1956ft. from the surface by the United Alkali Company, under 
their salt beds at Haverton Hill, near Middlesbrough. Shortly 
afterwards the boring operations were suspended, but have been 


to note that in rails and sleepers a little more is being done of late. 

Tin-bar is moderately brisk, and prices firm. It was reported 
on Change, Swansea, this week that the stocks of tin-plate in the 
States are rapidly decreasing, and there seems to be little or 
——e doing in American make. This gives assurance both 
of briskness in the tin-bar and tin-plate trade for some time to 
come. 

The following quotations remain. ig: Glasgow, 47s. 4d.; 
Middlesbrough, 40s. 74d.; hematites, 50s. 3d.; steel sheets, £8 to 
£9; iron, £7 to £8; steel rails, heavy, £4 5s. to £4 7s, 6d.;!light, 
£5 10s. to £5 12s, 6d. Bessemer steel: blooms, £4 10s.; bars, 
£4 lis, to £4 17s. 6d.; Siemens, £5 to £5 2s. 6d. 

The My my trade continues a little quiet, and owing to delayed 





resumed this week, and the company has substituted a 

drill for the American method of sinking in order that it may get 
solid cores of strata. The small seam already discovered could 
not profitably be worked, and the company is sinking in search 
of a thicker seam. Natural gas still issues constantly from the 
Ee but not in sufficient quantity to make it commercially 
useful. 

At some of the Cleveland mines during the last few days experi- 
ments have been made with Bellite, a new explosive, which it is 
claimed is stronger than gun-cotton, dynamite, or gunpowder, and 
is safe to use, as it cannot be exploded by friction, shock, pressure, 
&c., but only by the aid of a detonating cap. One of its leading 
virtues is that no noxious gases are evolved when it is exploded. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been less activity this week in the Glasgow pig-iron 
market, very few transactions have occurred in Scotch warrants, 
and the business in Cleveland and hematite has likewise been 
much quieter than last week, while the prices have receded 4d. to 
6d. per ton from the highest point. 

A good business has, however, been done in pig iron direct with 
the makers, some of whom have sold their output for a month or 
two ahead. The prices of makers’ iron are as follows :—G.M.B., 
Govan and Monkland, f.o.b. at Glasgow, No. 1, 48s.; No. 3, 47s. 9d.; 
Carnbroe, No. 1, 48s. 6d.; No. 3, 48s. 3d.; Clyde, No. 1, 56s.; 
No. 3, 52s.; Gartsherrie and Summerlee, No. 1, 57s.; No. 3, 
53s. 6d.; Langloan, No. 1, 58s. 6d.; No. 3, 55s.; Coltness, No. 1, 
58s. 6d.; No. 3, 54s. 6d.; Calder, No. 1, 57s. 6d.; No. 3, 54s.; 
Glengarnock, No. 1, 57s. 6d.; No. 3, 50s.; Dalmellington and 
Eglinton, No. 1, 51s.; No. 3, 50s.; Shotts, at Leith, No. 1, 
~ oo hege 8, 55s.; Carron, at Grangemouth, No. 1, 6ls. 6d.; 
No. 3, 

The shipments of Scotch pig iron in the past week were 8427 
tons, compared with 10,400 in the corresponding week of last year. 
There were shipped to Germany 1010 tons, Canada 885, United 
States 800, Holland 775, Italy 638, Australia 290, India 275, France 
264, South America 110, Belgium 70, other countries 180, the 
coastwise shipments being 3130 tons, against 4126 in the same 
week of 1890. 

Since last report one furnace has been taken off ordinary iron 
and there are now fifty-four making that class of iron, compa: 
with thirty-seven at this time last year. There is no change in the 
number making hematite, which is fifteen, compared with twenty 
a year ago; but two additional furnaces have been lighted to make 
basic iron, making six producing it, against three at this time last 
year. The total number of furnaces blowing in Scotland is now 
seventy-five, against sixty twelve months ago. 

Contracts are now being fixed for the importation of Spanish ore 
to supply the iron and steel works in the coming year. The 
quantity of this ore now used in Scotland is about 360,000 tons per 
annum, and arrangements have already been made for the ship- 
ment of about one-fourth of that amount, the rates of freight to be 
paid varying from 5s. 7}d. to 5s. 84d. per ton. Present prices of 
Campanil ore, f.o.b. at Bilbao, are 9s. to 9s. 3d. for prompt ship- 
ment and 10s. forward; and for rubio ore, 7s. 6d. spot and 7s. 6d. 
to 8s. forward. The price delivered at Glasgow has added to the 
above figures the current freight, which is 6s. 14d. per ton. 

During the past week there was ship from Glasgow locomo- 
tives worth £1333, sewing machines, £6853; machinery, £11,686; 
steel goods, £13,100; and general iron goods, £39,934. 

e improvement noticed in the last few weeks in the manufac- 
tured iron trade continues, and the makers all report that they are 
actively employed, the prospect being encouraging. The prices 
have this week been rearranged, and fresh circulars sent out to 
the trade. Several weeks ago the lowest e of bars was raised 
2s. 6d. per ton, and all the other grades, both of common and best 
bars, have now been advanced an equal amount. Makers now 
quote the lowest grade of common bars £5 17s. 6d. per ton ; second 
grade, £6 2s. 6d.; highest grade, £6 5s., best bars being 10s. per 
ton higher, and thus ranging from £6 7s. 6d. to £6 15s., these 
figures being all subject to the usual 5 per cent. discount. Sheets 
are quoted £7 12s. 6d., and makers of gas tubing strips have 
also raised their prices 5s. per ton. There is a a inquiry for 
bolts, rivets, and nails, and makers are busy. 

In the steel trade a few additional orders for shipbuilding 
material have been given out, and full prices are now more readily 
obtained. The quotations are, however, still regarded as very low, 
= barely remunerative, taking into account the cost of pro- 

uction, 

The coal trade continues very active, the shipping demand on 
the Clyde and also at the ports on the south side of the Firth of 
Forth is exceedingly brisk. At Fife ports, the tone has been rather 
quiet, this being. ascribed partly to boisterous weather and partly 
to the prices having been, it is thought, somewhat prematurely 
advanced there. At Glasgow prices are firm as follow :—Main 
coal at ship side 8s. per ton, splint 9s., ell 9s. to 9s. 3d., steam 10s. 
to 10s. 9d. A number of the coalmasters have this week raised 
the price of household coals to the domestic consumer 1s. per ton. 

The colliers are working well and the strikes at the Clyde Coal 
Company’s pits and at Messrs. Wood’s pits at Kirkintilloch are 
now at an end. 

During the t month eighteen vessels were launched from 
Clyde shipyards with a tonnage of 20,986, compared with eighteen 
vessels and 31,830 tons in September, 1890. For the nine months 
of the year now t the launches amount to 219 vessels, with an 
aggregate of 298149 tons, against 194 vessels and 256,333 tons in 
the poy tee period of last year. A large amount of fresh 
work has been placed during the month, and the tonnage on hand 
is not much short of what it was twelve months ago. 








WALES AND ADJOINING COUNTIES. 
(From our own C 

Te depressed state of the Welsh rail trade has been brought 
forcibly home this week by the decision of the joint sliding scale to 
carry out a reduction of 9 per cent. This was the resolution 
arrived atat a meeting held in Merthyron Tuesday, afteradiscussion 
upon the auditors’ report, Messrs, Kirk and Parsons, and by all con- 
versant with the ome, it is admitted that it could not be avoided. 
The wage reduction in the steel trade since January lst now 
amounts to 17} per cent., which still leaves wages 5 per cent. above 
the standard. 

It is fortunate for our ironmasters that the requirements of our 
tin-plate manufacturers maintain a firm bar trade. But for this, 
the condition of steel works would be serious to a degree. It is 
not too much to state that the course taken by Treforest and 
Rhymney would have been generally followed, and blown-out 
furnaces and closed mills met the eye in every direction. 

One is forcibly reminded of the contrast presented when 
Bessemer steel was first worked at Dowlais, when Mr. Menelaus, 
for the company, netted a profit of a quarter of a million of 
money. Dowlais continues the leading rail maker, and I am glad 





age, there was a lessened export last week. On the whole it 
is admitted that the trade is steadily recovering, and an occasional 
dull week must not be considered. By the close of the year most 
of the lost ro will no doubt be regained unless labour questions 
come in and interfere. This week the workmen at Penclawdd 
came out in a body on account of a dismissal, but very likely the 
difficulty will be ney a 4 settled. 

The tin-plate make last week at Swansea was 46,010 boxes, and 
the shipments 20,850 boxes. Stocks in warehouses and vans now 
stand at 108,076 boxes, but there will be heavy shipments in a few 
~— to North and South America and to Batoum. The larger 
orders given out for tin-bars and raw material generally show that 
makers are hopeful, even though prices remain unchanged. Latest 
quotations are as foilows :—Iron cokes, 12s. 9d. to 13s.; Bessemer, 
13s. to 13s. 3d.; Siemens, 13s, 3d. to 13s, 6d.; ternes, 25s. to 
28s. 6d.; charcoal, 15s. to 19s. 

During the last day or two the steam coal trade has been firmer. 
Last week there was not any falling off in quantity, but a slight 
drooping in price, and best coals could be had at 13s. 6d. id- 
week quotations at Cardiff were:—For best steam, 13s. 6d. to 14s.; 
seconds, from 12s, 6d. to 13s.; and small, 5s. 6d. to 5s. 9d. House 
coals drooped mid-week in respect of quantity; prices, however, 
remained good, and may be expected to improve. The current 

uotations at Cardiff this week have been:—No. 3: Large, 13s. 
through, 1ls.; and small, 8s, 6d. 
through from 9s, 

Coke is slightly improved in demand, prices unaltered. Pitwood 
is at 16s., and with gy Re3 inquiry. Patent fuel moderately 

» prices unchanged. t week the export was smaller from 
wansea owing to deficient tonnage. 

The threatened strike at Dowlais amongst the enginemen at the 
collieries has been averted. The decision has been expected, as 
the company made substantial concessions. 

We have repeatedly noticed the reprehensible rashness shown 
by colliers, but it would be difficult to find a worse case 
than was brought under the notice of the police this week. 
At the petty sessions, held at Merthyr, on Monday, a 
collier, nearly seventy years of age, was charged with smoking 
in Abercanaid colliery, where not only are locked safety 


No. 2 is selling at lls., and 


lamps used, but rigid care exercised by the officials. The offence | 


was committed a long way from the lamp station, and when 
charged the offender did not seem to think he had done wrong in 
perilling the lives of 180 men. On account of his age he was only 
fined 40s. and costs. It is under discussion whether there should 
not be a limit to age in active working. A collier of seventy is 
scarcely able to follow out implicitly the rules in fiery seams. 

At a meeting of the Aberdare and Merthyr Colliery Officials’ 
Association on Monday, a paper was read by Mr. Davies—Dewi 
Mabon—on ‘‘ Underground Arching,” and ordered to be printed. 

There is not much movement in local shares, Taff Vale shares 
are at 754; Rhymney irons are down to 1; Ebbw Vale, 44. 
Rhondda and Swansea are looked upon as improving, and it must 
be noted that the declaration of 1 per cent. was based on passenger 
traffic alone. The line has a future. A joint station is to be built 
at Treherbert by Taff Vale and Rhondda and Swansea. I hear 
also that the Taff Vale will expend over £100,000 on a new station 
at Pontypridd. Its passenger trafficlast week was enormous. The 
coal traffic too, es’ y in the lines serving Cardiff and Newport, 
was great. Cardiff ports sent away last week 260,104 tons, a 
decided increase upon the last two weeks’ work, and Newport 
exported 55,040 tons. 

A strong feeling prevails in the colliery districts that Sir W. T. 
Lewis should be solicited to come forward at the next election, 
and if the colliers were to unite in the matter, it is thought that 
the worthy knight might be induced todo so. His services in the 
House would be of great value. Upon Royal Commissions, at 
three of which he constantly attends, those services are held at 
their proper value. 








NOTES FROM GERMANY. 
(From our own Corr ) 

THE revival of the iron trade, which has been observed on some 
foreign markets, cannot said to have reached this country. 
Neither in the amount of business transacted nor in rising of 
prices has this week shown any marked difference to previous 
weeks, A better tone is prevailing throughout, and that is about 
all that can be safely stated at nt. 

The general condition of the iron industry in the Silesian district 
has not met with any change since last week. On the whole, a 
quiet but pretty firm tendency has been maintained with regard to 
prices. e blast furnace works report a slight decrease in stocks, 

rtly owing to limited production, but partly also to a stronger 

emand on the part of the rolling mills. The finished iron works 
are stated to be in gg regular, but by no means sufficient or 
lucrative, employment. The steel works are supplied with work 
for some months at least. 

On the Austro-Hungarian iron market the brisk and confident 
tone of former weeks has been well maintained. Pig iron is in 
fair request, and with regard to the finishing branches of the iron 
trade a lively activity prevails. Some substantial orders for 
railway material have secured additional employment to the steel 
works. Austrian papers state it to be the intention of Govern- 
ment to enter upon public works of some importance, as soon as 
the preliminary steps have been satisfactorily accomplished. 
Among these works the extension of existing railway lines, the 
laying down of new ones, the canalisation and the regulation of 
rivers will form prominent In time—for time will doubtless 
be required to consider and then to decide—all these problems will 
have to come to engineering and manufacturing firms to be 
carried out. 

A slight improvement is beginning to appear on the French iron 
market; touching, however, only some special branches, Neither 
prices nor general demand have moved in upward direction, so 
that the state of things is anything but satisfactory just now. 

The Belgian iron trade continues dull, and even recent low 
— were with difficulty maintained. There is a small 

emand for Luxembourg forge and foundry pig at 56f. to 
57f. p.t Plates are offered at 155f.; bars, wi. 1, at 127-508. 
Two of the larger Belgian ironworks, ‘‘Acoz,” and the ‘‘ Société 
{nternationale de Construction,” in Braine-le-Comte, will 
probably be dissolved before very long. Both firms are 
said to have met with serious difficulties of late. The works of 
Braine-le-Comte have been, it is stated, greatly disappointed by 
the results of their Greek contracts, the costs of laying down the 
railway lines turning out much higher than had been calculated. 
Avoz, on the other hand, is reported to have worked for years not 
only without profit, but with actual loss, carrying on business in 
hoping against — 

f rumours which now come from Belgium turn out to be true, 
that country will soon find new and handsome work enough for 
thousands of its s) and persevering inhabitants. If the new 
gun of Belgian manufacture is indeed so far superior to any other 
gun, especially to Krupp, then great things may be expected for 
the iron industry of that country. 

Nothing approaching to any upward movement has this week 





been going on in the Rhenish-Westphalian iron market. Iron ores 
have been depressed in prices and weak in demand, The pig iron 
trade too is very dull, buyers covering only their most urgent 
demand. In consequence of this stocks have again slightly 
increased here and there. Pig iron is quoted M. 57 for the 10 to 
12 p.c. grade. Forge pig remains neglected at M. 53 p.t. for 
No. 1; M. 49, 50, for No. 2; and M. 45 to 47 for No.3. Siegerland 

— nality is quoted M. 48 p.t.; foundry No, 1, M. 69 p.t. ; 
o. 3, M. 60 p.t.; basic, M. 50 p.t.; and Bessemer, M. 57 to 63 p.t. 
The business doing on the malleable iron market may still be 
termed a fairly good one, though not by any means as satisfactory 
as it was some time ago. Prices are somewhat depressed. Bars 
continue fairly well inquired for on home account, but in this 
branch, and indeed in nearly every other branch of iron industry, 
want of profit is the standing oe This relates also to 
girders ; come have been sold even below basis quotations. The 
plate mills are maintaining their former satisfactory occupation, 
and prices have of late shown considerable firmness. At a tender- 
ing for steel rails lately held at Altona, M, 119 p.t. was the lowest 
offer, others ranging between M, 122 and M. 125 p.t. at works, 
For fish-plates M. 120 p.t. was the lowest offer, others ranging up 
to M, 128 p.t. 

Present Tist prices, per ton at works, are :—Good merchant bars, 
M. 135 ; angles, M. 140 to 145 ; billetsin basic and Bessemer, M. 90 
to 95; heavy boiler plates, M. 180; tank ditto, M. 155 to 160; 
steel plates, M. 165 to 170; tank ditto, M. 140; sheets, M. 140 to 
155 ; Siegen thin sheets, M. 135; iron wire rods, common quality, 
M. 130; drawn wire in iron or steel, M. 145; wire nails, M. 135; 
rivets, M. 183 ; steel rails, M. 115 to 121 ; fish-plates, M. 135 ; steel 
sleepers, M. 115 to 120 ; complete sets of wheels and axles, M. 300 
and higher ; axles, M. 220; steel tires, M. 220 to 230 ; light section 
rails, M. 110. 

Notice is given by the committee that the Frankfort Electro- 
Technical Exhibition will be closed on the 19th of October. To 
judge of the financial success of this exhibition may be left to a 
ire period, but in every other respect there is only one opinion 
with regard to the widespread and unusual interest which it has 
excited. It is hoped that it may have been the beginning of great 
and important progress on a field hitherto almost a terra incognita. 

The fatal mining accident which occurred on the 19th inst. in 
the Fouhies collieries has led to an investigation of the most 
scrupulous kind, and by this has been proved that the administra- 
tion of the mines cannot in _~ wise held responsible for the 
causes, the miners themselves admitting that many of them are in 
the habit of disregarding those regulations which they know to be 
established for their own safety quite as much as for the security 
of their employers. is is done, it appears, almost uninten- 
tionally, just in a hurry, or, — of the consequences, to save 
time and trouble. ‘‘ Our work, they say, is piece-work. A mere 
trifle often puts out our lamps, and we are left in the dark. Shall we 
climb up again, several hundred metres high, a long and wearisome 
way, to reach the place where we can safely re-light our lamps ?” 
Loss of time is loss of money, so the man thinks twice before he 
undertakes the journey, and rather runsa risk. Thus the lamp is 
opened, the match brought out, and the fearful element set at 
defiance, as it were. All this may go on for a time, but misfortune 
will come unawares. Who is to blame in the end? 

In many other instances prevention is the best and easiest cure, 
Thus an arrangement is established in the Borinage district which 
deserves to be more generally adopted. There a lad is kept on 

urpose to walk about in the pits with lights for those men whose 
Soe are extinguished. The boy has 1‘50f. a day for this. The 
remedy is certainly simple enough, and yet many a life may have 
been saved by it. 








LAUNCHES AND TRIAL TRIPS. 


Last Friday morning Messrs. R. Craggs and Sons launched from 
their Middlesbrough yard the twin screw tug Manxman, of the 
following dimensions: Length 74ft., breadth 17ft., — 7}ft., 
built to the order of Messrs. J. Gray and Co., Hull. She is 
specially designed for light draught work in the Humber. The 
aebdeting ceremony was performed by Miss Craggs, and the 
vessel soon after left for Hull to receive her machinery. 

On Wednesday, the 23rd ult., a steel screw steamer built to the 
order of Messrs. Welsford and Co., Liverpool, and named the 
Landore, was launched from Messrs. Harvey and Co.'s yard. Her 
leading dimensions are :—Length, 173ft., moulded breadth, 25ft., 
moulded depth, 12ft. 8in. She is being fitted with triple-expansion 
engines having cylinders 15in., 23in., and 38in, diameters, by 30in. 
stroke, and a single-ended boiler 13ft. 6in. diameter by 14ft. long, 
with three furnaces constructed for a working pressure of 160 1b. 

On Monday afternoon, the 21st ult., there was launched by 
R. C and Sons, from their Middlesbrough yard, a handsomely 
modelled steel screw steamer of the following dimensions :—Length 
170ft.; breadth, 26ft. 5in.; depth, 13ft. 6in, She will be fitted 
with triple-expansion engines by Messrs. Westgarth, English, and 
Co., Middlesbrough, having cylinders 13in., 2lin., and 34in. by 
24in. stroke, with a boiler 10ft. long by llft. 3in. diameter, 
working at a pressure of 1601b. The vessel has been built tothe 
order of Mr. D, S, Mier, of Christiania, and will take the highest 
class in Norwegian Veritas. The hull and engines have been 
superintended by Captain Sundt and Mr. Hoff respectively. As 
she left the ways she was christened the Craggs by Miss May 
Cc 

, rs steamer Quadra, recently built by Messrs. 
Fleming and Ferguson, Paisley, for the Canadian Government, 
went down the river on the 25th ult. for official loaded trial. On 
the measured mile she attained a s , we are informed, of 12 
knots, which gave much satisfaction, being a knot in excess of her 
guaranteed speed. Her dimensions are 190ft. by 3lft. by 14ft. 
6in. Her armament will consist of four swivel guns, with com- 
plete equipment. The Quadra is intended for service on the 
Canadian Pacific Coast, and will be commanded by Captain 
Walbran of the Canadian Navy. The Quadra has been fitted by 
the builders with a set of their patent quadruple engines, The 
vessel and her engines has been constructed under the super- 
intendence of Mr. Lawrence Hill, C.E., surveyor for the Canadian 
Government, 

On 22nd September the new screw-steamer Lady Havelock, 
built and engined by Messrs, Blackwood and Gordon, engineers 
and shipbuilders, Port Glasgow, to the order of the Ceylon Steam- 
ship Com , of London, finished on the Clyde a series of trial 
runs for s| on the measured mile and between the lights. The 
result of two days’ steaming showed that under exacting conditions 
the vessel fulfilled the conditions of contract as to speed on the 
measured mile, and steaming over a lengthened period with cargo 
on board, The vessel has been built for the company’s passenger, 
mail, and general cargo trade in Ceylon, and is of the following 
dimensions:—Length, 180ft.; breadth, 28ft. by 18ft. 3in. depth 
moulded ; with triple-expansion engines of indicated horse- 

wer, supplied by steam from a boiler working at a prommave of 
160 Ib., ps made by her builders, and fitted with Caddy and 
Company’s patent tubular fire bars. The engines have been fitted 
with Morton’s patent valve gear, which enables the space fore and 
aft to be reduced toa minimum. She has been fitted up with 
accommodation for twelve first-class my oy in state rooms aft. 
The Lady Havelock has been built under the superintendence of 
Mr. David Pollock, naval architect, Glasgow, and leaves for 
Colombo the end of this week, under the command of Captain 
John C, Whitley. 











FALL OF A TUNNEL IN ITaLy.—A portion of a tunnel in course 
of construction at Ovada, a town some nineteen miles north-west 
of Genoa, collapsed on Tuesday while a number of men were at 
work, and twenty-one of them were buried in the ruins. Seventeen 
of the imprisoned men were extricated after hours of work. Fou 
are supposed to be dead, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 24th, 1891. 


Apvices from the interior show a slight im- 
provement in the movement of iron and steel, 
especially in the North-west. Agricultural pros- 
perity has stimulated demand, and as railway 
traffic is very heavy, a stimulus has been imparted 
to several branches of trade. Rails are quoted in 
1000-ton tc 5000-ton lots at 30 dols. The produc- 
tion and shipments up to date this year are 
slightly in excess of last year, but the railmakers 
are not at all pleased with their accomplishments, 
A great deal of capacity is expended in the pro- 
duction of billets and slabs, the demand for which 
is large and steady, and selling price at mill 
26 dols, to 27 dols, The furnace output continues 
steady. Stocks of anthracite iron increased 
60,000 tons during the summer months, but the 

resent demand will soon deplete these stocks. 

he autumn outlook is favourable, but the policy 
of buyers of all kinds of iron and steel is to pur- 
chase ina retail way, and the placing of very 
heavy orders is a thing of the past. In the 
lumber business, things are brightening up a 
little slowly but surely. A good deal of building 
is showing itself, especially in the suburbs. Quite 
a little hardwood will te wanted for interior 
finish this Fall. 








NEW COMPANIES. 


‘THE, following companies have just been regis- 
tered :— 

South Durham Glass Company, Limited. 

This company was registered with a capital of 
£10,000 in £10 shares, to acquire the undertaking 
of the ‘South Durbam Glass Works,” now car- 
ried on at Hartlepool, Durham, in accordance 
with an agreement made August 28th between 
Sarah Tonkinson of the one part, and Christopher 
Furness, M.P., of the other part, and to carry on 
thereat the business of manufacturers of and 
dealers in glass of every description. 

The number of directors is not to be more than 
seven. The first are:—C. Furness, M.P., West 
Hartlepool; H. Withy, West Hartlepool; Wm. 
Moor, Sunderland; J. Graham, Hartlepool; F. 
Yeomaa, Hartlepool; J. Humber, Hartlepool ; 
and M. Harrison, Hartlepool. Qualification £100. 
Remuneration to be determined in general meet- 
ing. 





Sanitary Inspectors’ Association. 


This cmeeny was registered to acquire the 
undertaking of an unincorporated association, 
known as “‘The Association of Public Sanitary 
a the promotion amongst its members 
and others, of such knowledge of sanitary science 
as fa'ls within the department of a sanitary inspec- 
tor engaged in carrying out the duties imposed 
upon him by the Public Health and other Acts, 
and the general promotion of the objects of sani- 
tary science. For the purpose of registration the 
association is declared to consist of not more than 
300 members, with an individual liability, in the 
event of the association being wound up, cf £1. 





Tyneside Geographical Society (Incorporated.) 

This company was registered to acquire the 
undertaking of the Tyneside Geographical Society, 
to promote generally the study and science of 
geography, and for that — to publish a 
journal, give lectures, and form a museum. For 
the purposes of registration the society is declared 
not to exceed 1200 members, each of whom under- 
takes to contribute towards the assets of the 
society in the event of the winding-up of the 
same, a sum not exceeding 10s, 





Trouville Pier Company (La Jettee de Trouville), 
Limited, 


This company was registered with a capital of 
£120,000 in £1 shares to acquire, by taking over 
(par apport), the business, assets, and effects of 
the Trouville Pier and Steamboat Company, Ld., 
for fully paid-up shares or cash, or partly one and 
partly the other, and generally on such terms and 
conditions as the company may see fit, and to 
carry on and develope such business, and to im- 
prove, realise, use, and enjoy such assets and 
effects ; to carry on business as proprietors of piers, 
jetties, docks, wharves, land, warehouses, and 
stores, and as shipowners, shipbuilders, ship- 
wrights, engineers, dredgers, tug owners, 
wharfingers, warehousemen, commission agents, 
and merchants; to establish reading-rooms, 
libraries, and to carry on business as restaurateurs, 
licensed victuallers, cigar, cigarette, and tobacco 
merchants, &c. The first subscribers are:— 


6 Tesia 0 1 
5, Rue Varu, ao ee are 
Leon de Banville, Ingenieur Civil, Villa des 
Couronnes, Asnieres, Paris.. .. .. «. 
J. D. Wake, 19, Quai de la Bussi and Rouen 
G. P. Harding, Trouville-sur-Mer .. .. .. .. 
D. H. Smith, 1, Rillington-place, Notting-hill .. 
8. F. Birch, 43, Cromwell-road, Upton Park... 
R, Wilson, 17, Ballater-road, Brixton .. .. .. 
The number of directors is not to be less than 
three, nor more than nine. The first shall be 
the first three signatories to the memorandum of 
association, Qualification £100. Qualification of 
subsequent directors £500. | Remuneration, 
chairman £150, ordinary directors, £100 per 
annum each, 





de la Legion d’Honneur 
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Atlas Carbon Manufacturing Company, Limited. 


This ye was registered with a capital of 
£2000 in £1 shares to manufaoture and deal in 
electric conductorsand non-conductors, machinery 
plant, apparatus, instruments, fittings, &c., us 
in connection with the generation and distribu- 
tion of electricity; and with a view thereto to 
adopt into an agreement expressed to be made 
between W. J. Woodward of the one part and the 
company of the other part. 
Registered without articles, 


THE PATENT JOURNAL. 
Condensed from * The Pm Oficial Journal of 
‘atents.”” 


Application for Letters Patent. 


*,” When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


19th September, 1891. 
15,879. Ho_p Gass Butron, E. Berman and M. Haas, 
ndon, 
15,880. Swimminc Apparatus Pontoon, W. Crisp, 
Halstead. 
15,881. Nuts, T. Williamson, Harroga 


‘ogate. 
15,882. Switch Ho.per for Lamps, H. Heartfield, 
Croydon, 


15,968. Sarps’ Screw Propetter, W. C. Owston, 

‘ontefract. 

— Gas Caanpeier, C. D. Austin, Newcastle-on- 
e. 


'yne. 
15,970. Knirg CLeanina Apparatus, E. J. C. Sharp, 
London. 
— Puzziz, G. Barker.—(G. E. Everett, United 
tates. 
15,972. WinTEREDGE, G. Whitaker, Leeds. 
15,978. Camera, D. J. Tapley, London. 
15,974. Mera PLaNnina cHines, G. Richards, 
ndon, 
— OstTaininc OxyGEN from the Arr, H. Brier, 
ow. 
15,976. Pitre Fasrics, W. C. Ingham and J. Spencer, 
Halifax. 
15,977. Mituinc Fasrics, J. H. and I. Mitchell, 
Halifax. 


a 
15,978. , SUPPORTING TuEopo.ites, E. 8. Padmore, 





15,883. Sasu, AXLE, and other Puuteys, 8. W. Jol 
eamipgton. 

15,884. Heet Socks, A. G. Brookes.(C. J. Bailey, 
United States ) 

15,885. Measurinc the Units of Work Done by a 
Macuing, H. J. Allison.—(H. C. Behr, United States). 

15,886. Bittiarp Tas_e and O11 Lamp, J. Ashcroft, 
Liverpool. 

a = Samus and Paps for Herwia, J. 8S. Burgess, 


ord. 

15,888. Rotary Loom, W. Walker, Dundee. 

15,889. SuprLyinc Heatep Airs to Furnaces, G. W. 
Gilroy, Manchester. 

15,890. Crornes’ Horses, W. Caldwell, London. 

15,891. Kins for Dryine Bricks, &c., H. Stephenson, 


on. 

15,892. Exrractine Merats from Ores, R., Starke and 
W. Paterson, Glasgow. 

15,893. Extractine Merats from Ores, R. Starke and 
W. Paterson, Glasgow. 

15,894. ATTACHING TiREs to WHEELS, T. W. Robertson, 
Belfast. 

a Proputsion of Suips, D. McKerracher, 

Ww. 

15,896. Water CLosets, W. F. Tolmie, Glasgow. 

15,897. Trussinc Meat, &c., J. Low, Bristol. 

15,898. Packing Materias, J. A. Turner, Man- 
chester. 

15,899. Packinac Mareriats, J. A. Turner, Man- 
chester 

15,900. Drivinc Banps, J. Worth, Manchester. 

15,901. JomntiInG EARTHENWARE, &c., W. Sykes, 


mdon. 

15,902. Gia Mixts, T. Thorp, Manchester. 

15,908. Coops for Rearine Pouttry, W. A. Walker, 
arwick, 

15,904. Macuine for Turninc in the Epces of Boox- 

—— Cases, C. J. Coles and A. E. Coles, Birming- 

am. 

15,905. Purirication of Gases, A. E. Dean, London. 

15,906. Snips’ Loes and Speep Gavozgs, G. C. Lilley, 


London. 
15,907. Jotninc Raits to Corner Pitiars of Bep- 
H., 8., and C. Sproston, London. 
Smith, 


PuotooraPHic SHvtrer, W. A. 
mdon. 
15,909. Fire-pars for Furnaces, C. Whitfield, 
ndon, 
15,910. HanpLe Bar ArracaMeEnts to Cycizs, G. Tay- 


lor, Birmingham. 
15,911. SmoorHine Race Courses, A. M. H. Gardiner, 


London. 

15,912. Merar Tupes, H. Lane and A. Chamberlain, 
Birmingham. 

15,918. THEatRicat ILivusions, J. N. Maskelyne, jun., 
and C. Morrit, London. 

15,914. Bittiarp CvE and WaLkrNG Stick ComBINED, 
8. Winkworth, London. 

15,915. Pyeumatic Trrgs, R. W. Eadie and P. H. Brooks, 

irmingham. 

15,916. Arm Guns, &., T. W. May and H. Rolfe, 
London. 

15,917. EXHIBITING ADVERTISEMENTS, A. E. Houghton, 


London. 

15,918. Hats, &., W. P. Thompson —(C. E. Haege, 
Germany). 

15,919. LenctH Measurina Instruments, H. 8. D. 
Brayn and J. Timms, London. 

15,920. Gass Waiskey Urns, R. Burtles, Manchester. 

15,921. Gas Fires and Stoves, W. C. Parkinson, Bir- 
mingham. 

15,922. EvectricaL INCANDESCENT Lamps, R, Haddan. 
—(@. Dedreux, Germany). 

15,923. Mattinc Apparatus, A. Deininger, London. 

15,924. VaLves, G. E. Gilpin, Birmingham. 

15,925. Tosacco Pires, W. Colomb, London. 

15,926. Broacuinc Devices for Casks, G. Gabb, 
London. 

15,927. Steam Pumps, G. Robson, Newcastle-on-Tyne. 

15,928. Composition of Sweetmzats, F. J. Shapley, 


ristol. 
15,929. Coverinc for Tram-cars, D. H. Sisson, 
London. 
15,930. Corsets, J. G. Patterson, London. 
15,931, THRASHING Macuines, J. M London. 
15 po ComBrnaTion AppLiance, G. E. Brown, 
mdon. 
15,983. Rarsinc VENETIAN Buinps, A. Martin, London. 
15,934. Borrte Stoppers, R. A. E. Meller, London, 
15,935. DentaL Impression Cup, F. C. Whiting, 
London. 
15,936. Doors for Weis of Lirts, E. D. O’Brien, 


mdon. 
15,987. ExLecrricaL Mgasurinc InsTRUMENTs, J. C. 


Fell.—(Z. Weston, United States). 
15,988. Cueckine Receipt of Monry, H. C. Symons, 
London. 


15,939. Excavatine Eartu, A. Miller, London. 

15,940. BaLustrapes, A. Mitchell, London. 

15,941. ApveRTisine, H. W. Hall, London. 

15,942. Harvesters, A. C. Bamlett, London. 

15,043. CaLcuLatine Macurnes, 8S. Bennett, Liverpool. 

15,944. Screw PrRope.iers, R. H. Quine, Manchester. 

15,945. Fisnine Appiiance, A. Kelly, London. 

15,946. OrntmEnt, W. Baker, London. 

15 —. Perro_euM Lamp Reservoirs, H. G. Barrey, 

mdon. 

15,948. Wrapper for Hanpies of Cricket Bars, F. E. 

V. Ta ylor, London. 


15,949. Loapine VessExs, G. Taylor, Penarth. 


21st September, 1891. 
15,950. Fisuinc Gimp Lives, 8. Allcock, Redditch, 
15,951. Tuc of War Competition, T. Pimble and C. J. 
Samways, Birmingham. 
15,952. PNeumatic Trres, T. Dunn, London. 
15,9538. ELecrropaTuic Massace, &c., J. H. Barry, 


mdon, 
15,954. Cat Biscuit, &c., E., W. and C, E. Mallett, 
London. 
15,955. PRESERVING Ecos, W. Mackean and C, Boothby, 
London, 
15,956, Sarety and other Cycigs, A. W. Perkins, Bir- 
mingham. 
15,957, Compina Macuine, W. H. Greenwood and F. 


‘arrar, , 
15,958, Cycxs, J. L. Crawford, ae 
15,959. TipaL or FLoop Vatve, T. McC. Irwin, Glas- 


gow. 

15,960. Fisuine Reexs, T. McC. Irwin, G ‘ow. 
15,961. Rivetrep Joints, G. M. Ward, Manchester. 
15,962. Securinc Carp CLoruina, F, Law and J. Seel, 


ax. 
15,963. Repropucine Pictures, E. J. Brown, Liver- 


poo 
15,964. Treatinc Cork with Wax, R. P. Geddes, 
Glasgow. 
— a Tires to WHeets, A. G. Mulliner, 
ve s 
15,966. Tacreme, W. Waterhouse and T. W. Blantern, 
Acocks Green. 





15,967. INcREAsING GENERATOR Erriciency, G. A. 
Farini, London, ‘ 


15,979. MULE ‘for Spinnina Cotton, 8. Newton, Man- 
chester. 
15,980. Gas SHape Carrizr, J. G. 8. Cunnington, 
mdon. 
15,981. Governor, C. Smith and G. C. Irwin, Bir- 
mingham. 
15,982. VaLve for Siuprixe Veuicies, F, W. Lackham, 
mdon. 
15,983. Can or ConTarnER for O11, C. H. Holt, Bir- 
mingham 


ig ’ 
15,984. Winpow, M. A. Greene, London. 
15,985. Raitway Car Truck, L. M. A. Thompson, 


mdon. 
15,986. Paper HowpeR, J. Griffin and H. Strickland, 
mdon. 
15,987. ORNAMENTING SILVERED Giass, M. E. Webb, 
London. 
15,988. FirEPLace and Cooxine Rance, E. Wright, 
London. 
15,939. Decomposing ALKALINE Sat, C. Polony, 
mdon. 
15,990. Tga and Corrge Ports, W. J. J. Lockyer, Maid- 


stone, 
15,991. Coupitincs for Rotiine Stock, A. Denuit, 
mdon. 
15,992. Preparinc Meat, Denaeyers Peptouoiods and 
Extract Meat Company, Ld.—(4. F. Denaeyer, Bel- 


gium. 

15,998. Spina, LowErinc Apparatus, F. Holthausen, 
ndon. 

15,994. ADJUSTMENT of Microscopes, C. T. Partridge, 
ni 


on. 
15,995. Paints for Coatinc LeaTHER, R. C. Anderson, 
ndon. 
15,906. Tis or Can Opener, &c., J. T. Roberts, 
Londo: 


nm. 
15,997. Raits for Raitways, E. Edwards.—(7. Hinz- 
peter, Germany.) 
15,998. Rertixc Frax Srraw, &c., W. G. White, 
mdon. 
15,999. Braces, A. J. Eli.—(A. Weidenbusch, Germany.) 
16,000. Pastinc NewsPaPer Wrappers, D. W. Collins, 


mdon. 

16,001. Loapinc or UntoapineG Coat, &c., W. Gltinder, 
London. 

16,002. Trousers’ Srretcuers, C. R. Bonne.—(A. 
Rusch, Austria.) 

16,003. CanpLe Hoper, N. Benedict, London. 

16,004. ConrrRoLLinc Hypravuiic Pressure, H. J. 
Gwynne and G. E. Fowler, London. 

16,005. Fives for Brick Kins, G. Pitt, London. 

16,006. ELecrricaL InsuLators, W. H. R. Saunders 
and W. Griffiths, London. 

16,007. Harvesters, A. C. Bamlett, London. 

16,008. Steps, C. Pilgrim, London. 

16,009. Traps for Pipes, W. J. and E. Freeman, 


mdon. 
per pee Bats, W. Self, jun., and J. Stevenson, 
mdon. 
16,011. Exrractine Liquips, O. March, London. 
16,012. WirapRawinc Bunes, H. Draper and T. H. W. 
Baldock, London. 
16,013. RELIQUEFYING PrTRoLEeUM, &c., 8. Lewis, 
London. 
16,014. HorsgesHozk Nats, G. A. Coombs and the 
United Horseshee and Nail Company, London. 
16,015. HorsesHoz Naiits, G. A. Coombs and the 
Jnited Horseshoe and Nail Company, London. 
16,016. Cameras, W. Beyer, London. 
16,017. Recor, Presses for Gun Mountincs, G. H. 
Banister, London. 
16,018. AuTromaTic OrerRs, A. J. Boult.—(J. 7. Smith, 
United States.) 
16,019. Gurpz Biocxs, W. P. Thompson.—(J. Lyon, 
Germany.) 
16,020, Cueck T1118, J. Trantom, Liverpool. 
16,021. Cuarcine IncLineD Gas Retorts, J. Ruscoe, 
Manchester. 
16,022. PHorooraPHic Cameras, J. R. C. Gale, London. 
16,023. Benpine Woop, &c., F. Volger, London. 
16,024. WateR-cLoset, E. Schuster, London. 
16,025. Storprine and Startinc Raitway and Tram- 
way VEHICLES, L. Theuer, London. 
16,026. DiscHaRGE and Dirrusion of Spray, H. J. M. 
Alling, London. 
ay me OLLING MILLS, R. Kieserling and M. Moller, 
ndon. 


22nd September, 1891. 
16,028. PorTaBLe Lock for Books, &c., C. McG. Bate, 
Londo: 


m. 

16,029. Fitrincs for PortMANTEAUS, &c., C. McG. Bate, 
London. 

16,030. RoLLER Bearinos, F, van Benthuysen, London. 

16,031. ALARM Betis, H. J m.—(C. EB. Carroll, 
United States.) 

16,032. Sanp-BLastT Macuungs, T. Harris and F. Jones, 
Bristol. 


16,033. AERIAL Navication, T. Griffiths and T. H. W. 
Beddoes, Liverpool. - 
16,034. Lusricants, R. Hutchison, Glasgow. 
16,035. Runyinc Ricarne of Sars, J. Shaw and J. and 
W. Hastie, Glasgow. 
16,036. Knittinc Macuinery, A. G. Brookes.—(J/. 
Butler, United States.) 
— Srockxines, A. G. Brookes.—(J. Butler, United 
tates. 
16,038. TELEPHONIC RecEIvVERS, A. Marr, Manchester. 
= Tacs or Merat Lace Points, J. Heys, King’s 
0 


mn. 

16,040. Borpers, &c., for ADVERTISING, J. H. Robinson 
and T. Pease, Liverpool. 

16,041. Pens, W. H. Bristol, London. 

16,042. Gas Burners, 8. Clark, F. Hatcher, and E. 
Challis, London. 

16,043. Writine Case, W. E. Green and G. C. Kirtley, 
Stockton-on-Tees. 

16,044, Sare O11. Lamps, W. Perry, Birmingham. 

16,045. Manprixs, W. Merrick, London. 


16,046. Cricket Bats, W. B. Tati Halifax. 
. ~ for Boots and Sxogs, F, Cowlishaw, 
effield. 


16,048. Lacs and Prcs for Loom Dossiers, W. Gill 
Lancashire 7 


16,049. Construction of ELEVATED Rartroaps, W. J. 
uer, London. 
16,050. Apparatus for GLEANING, J. C. Barker, York- 


16,051. Watces, G. Newton, London. 

16,052. Scarr Runos, F, A. Walton, Birmingham. 

16,058. Szamuess Soap Pap, T. M. Cockroft, Leeds. 

16,054. WaTER Gavags, &c., A. Pullan and W. Spence, 

jurbiton. 

16,055. Sarety Bicycies, F. J. Strong, Birmingham. 

16,056. Sprinc Tricycte and Sarety Bicycus, W. M. 
Streeter and E. cis, Hastings. 

16,057. Ware Tires, A. F. Wileman, London. 

16,058. TREATMENT of LEAD PiaMENtTs, J. C. Martin, 


ndon. 
16,059. TrEEING, &c., Boots and SHozs, W. W. Watts, 


16,060. CLorH Fotpinc, &c., Macuines, J. Clements 
and J. Tosh, London. 








16,061. Support for Piss, J. W. Foulds and B. Smith, 
16,002. a for Corton Piece Goons, J. Whitaker, 
16,068. “Diavorstz Torprpogs, J. K. D. Mackenzie, 
16,064. Scazw Propetuers, J. List and G. A. Dick, 


16,065. VenTiLaTep Box, F. W. Brock, Bristol. 

16,066. WeLDiInG Supports, O. Imray.—(Johnson Com- 
pany, United States.) 

16,067. Tramway Rais, O. Imray.—(Johnson Com- 
pany, United States.) 

16,068. Brezcn Action for Fire-arms, R. Morris, 


ndon. 

16,069. Co1inc Paper, Linen, &c., G. A. W. Vogeler. 
—(L. Grote, Germany.) 

16,070. VerticaL Bor.er, C. F. Baker, London. 

16,071. Kerrie, A. Fulcher and H. W. Loosemore, 
London. 

16,072. PHotocraPHic Process, R. Bird, London. 

16,078. Cricket GLoves, F. C. Johnson, London. 

16,074. IsFLaTING PNEUMATIC Tings, R. Chapple, 


mdon. 

075. Havutixc Down Parcers, W. T. Knight, 

London. 

16,076. AuTomaTIC CoIN-FREED TELEPHONIC MACHINE, 
J. Wratitech and 8. Gergacsevics, London. 

16,077. Harness, O. Lindemann, London. 

16,078. Pepa Macurines for Grinpine, &c., A. C. 
Quentin, London. 

16,079. SuPPLEMENTAL Seats, F, D. Jones and A. G. 
Fisher, London. 

16,080. Governors for DyNAMO-ELECTRIC MACHINES, 
M. 8. Conly, London. 

16,081. Mountinos for Licut Guns, F. E. D. Acland, 


mdon. 
16,082. CHaLkine Tips of Cugs, J. U. Robertson.— 
(C. W. Kennedy, United States.) 
16,083. Bociz Trucks for Rotiine Stock, J. J. Adler, 
London. 
16,084. TREATMENT of Hair, E. Burg, London. 
16,085. TusuLaR Rivets, J. Thomas, London. 
16,086. Brakes for Cars, &c., G. Guéroult, London. 
16,087. ELectricaL Traction, J. H. Furman, London. 
16,088. MuLTIPLyinc Macuings, J. Sawyer, London. 
16,089. Mountincs for Guns, A. Noble and R. T. 
Brankston, London. 
16,090. TELEGRAPH Posts, W. Pitt, London. 
16,091. Evecrric Circuits, W. H. Massey, London. 
16,092. Game or Puzzxz, 8. D. Nix, London. 
16,093. Topacco Pir, G. F. I. Mansfield, London. 
16,094. Propucinc Puoto Pictures, V. Mathieu, 


16 


mdon. 
16,095. Brxpine CueQue or other Books, G. G. Byrne, 


mdon. 

16,096. GrasPine the Enps of Prrzs, J. C. Fell.—(The 
Hogan Engineering Company, United States.) 

16,097. PaRTITIONED Pipzs, J. Fell.—{The. Hogan 
Engineering Company, United States.) 

16,098. Waure Leap, J. C. Fell.—(C. A. Stevens, United 
States. 


16,099. CoxvertireG Exectricat Enexoy, C. 8. Brad- 
ley, R. 8. Taylor, and R. T. McDonald, London. 
ag Bicycizs, &c., A. Parkes and H. Sainsbury, 


ndon. 
16,101. Sprinc Forks for VeLocipepss, J. Brittle, 


mdon. 

16,102. Coan Screeninc Apparatus, D. Davy, 
London. 

16,103. Coup.ine, M. T. Smith, London. 

16,104, Scares, R. M. Shaffer and A. T. Pfaff, 
London. 

16,105, Fastener, J. H. Kearton, London. 

16,106. Sapp, E. Davies, London. 

16,107. Raris, G. Wepfer, London. 

16,108. Lastinc Macuine, A. J. Boult.—(The Consoli_ 
dated and Method Lasting Machine Company, United 
States.) 

16,109. Szat Support, W. P. Thompson.—(W. S. 
Johnson, United States.) 

16,110. RecuLatixc Device, W. P. Thompson.— 
(Willing and Violet, Germany.) 

16,111. Bouter Strays, T. Barrow and J. B. Roach, 


London. 
16,112. Book Marxers, A. J. Boult.—(R. Edmondson, 
Indi 


is 

16,113. Hancers for Exrectric Lamps, T. H. and C. 
O’Brien, Manchester. 

16,114. Nur Locks, T. J. Kennedy, London. 

16,115. Picker Banps, &c., A. H. Ambler, Manchester. 

16,116. CLeanino Grain, &c., W. P. Thompson.— (The 
Barnard and Leas Manufacturing Company, United 
States.) 

16,117. SHutTrLe Races of Looms, A. Abegg, London. 

16,118. Burninc Woop for Fire-piaces, A. J. Boult.— 
(A. Huet, France.) 

16,119. ELectric Switcues, J. B. Carter, London. 


28rd September, 1891. 


16,120. Recorpinc SreecH or Sounps, R. K. Boyle, 
London. 
16,121. VeLocirpepe Sappies, &c., A. V. Spratley, 


don. 
16,122. ArracHine Lips to Teapots, G. A. Marsden, 


ngport. 
16,123. Epce Fotpinc Guipgs, R. Wood, Manchester. 
16,124. ExveLores or Baas, A. G. Beale, Tunbridge 


ells. 
16,125. Entarcinc PxotocRAPHic Fits, &c., A. Hill, 
orbiton. 
16,126. pane Expansion Union Joint, J. 8. Hill, 
Bri: 


sto! 

16,127. Toy, T. A. West, Manchester. 

16,128. Hosiery, A. Collins, Leicester. 

16,129. Oxip1sinG Leap SULPHIDE, F. J. Rowan and B. 
Dawson, Glasgow. 

16,180. ReGcuLatina Dynamos, &c., F. E. Beeton, 


London. 
16,131. Sprinc CANDLE Hoiper, &c., F. F. Meaten, 
Scarborough. 
16,132. StreET OrDERLY Buy, 8. G. Dickson, Man- 
chester. 
16,138. WASHERHEAD for W1RE Nai1s, R. E. Evenden, 
anchester. 
16,134. Hines for Fotpine Ease, G. Brain, London. 
16,135. ALuMINiuM for Bicycies, &c., W. A. Briggs, 


nundee. 
16,136. Suprortinc the Petvic Muscies, A. Mansell, 
‘irken! 

16,187. Utinisation of Granite for Bricks, &c., J. T. 
Welch and W. J. Owen, Carnarvon. 

16,188. Tosacco Pipes, F. P. Williams, Manchester. 

16,139. TupuLaR Sets for CarriaGE Lirtine, J. Pater 
son, Liverpool. 

16,140. TRANSFORMING FirE GRaTEs into Gas GRraTEs, 
F. P. Williams, Manchester. 

16. Curting Hair for Srurrinc, D. Black, 


iw. 
16,142. Drarners for Jawnoxes, &c., W. B. Smith, 


gow. 

16,143, Preumatic SoLes and Hexxs, J. R. Hudson, 
Sheffield. 

16,144. TRansPosinc Music, G. Adamson, Dublin. 

16,145. SELF-LocKING BiLt Fite and Brnper, H. George, 


‘ord. 
— Pen for Writinc Purposes, F. P. Candy, 


mdon. 
16,147. Gas Enotnes, F. W. Lanchester, Birmingham. 
16,148. Drawsars for Tramcars, A. Greenhalgh, Man- 


chester. 
16,149. Mup Guarps and Dress Guarps, F. P. Candy, 
mdon. 
16 _ Coo.ine Apparatus for Rooms, M. Hutchison, 
‘oats. 


Baltcoats. 
16,151. Cotiars, Currs, and Suirt Fronts, R. Haswell, 
Middlesbro’ 
16,152. Curtain Rivos, J. Y. Harvey, Birmingham. 
16,158. OsciLLaATING PLUNGER, W. A. McCormick, 
London. 
16,154. Wixpow Bu1nps, C. H. Wilkinson, Manchester. 
16,155, Inmparntine Motion, O, Thom, Manchester. 
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16,156. PouLapsouxsa Puzziz, E. Crawshaw 
Woods, F. A. Crawshaw, and J. Ellidge, aa 
— VaLves for STEAM or Water, J. and A. Baldwin, 


on. 
16,158. Anmy and Navy ParLour Qvorts, T. Shields, 
London. 
ee. DeracuaBLe Mup Guarp, J. Gardner and D. 


eltenham. 
16,160. Carpinc Evoines, E. Parkinson, Manchester. 
16,161. Jornine Leap and Russer Pirine, F, Williams, 
anchester. 
— —— the Harr of the Heap, L. Wilkinson, 


Ww) e. 
16,163. Propucine ORNAMENTAL Errects, P. Lawrence, 
ndon. 
16,154. Lock for Fasreninc Doors, J. Wedderburn, 
London. 
= Exusrtine Movasie Ficures, A. E. Hunt, 


16,166. ‘Fames Cirurcn, H. J. Allison.—(H. P. 
Christie, United States ) 
_ ae for Hotpixe Raitway Tickets, J. Bath, 


on. 

16,168. Cigarette, H. Goldenfarb, London. 

16,169. Insector, H. Hopkinson, London. 

16,170. Feepinc Fue. to Furnaces, J. Stevenson, 
London. 

16,171. Cuart, E. R. E. Cowell, London. 

16,172. Parreans, G. Brewer.—(4. McDowell, United 


tates. 
16,173. Turrep Pitz Carpets, H. Dixon, London. 
16,174. ILLUMunatine the Diats of Watcues, B. Haas, 


jun., and G. uve, London. 
16,175. CasH-Book and Recepracie for Money, G. 
Strong, London. 


16,176. Gas Fires, 8. Léoni, London. 
16,177. Russer Tires for Wuee.s, J. P. Wright, 


London. 

16,178. Treatment of Sreet, C. Walrand and E. 
Legénisel, London. 

yo goed Carriace, &c., Lamps, I. J. Collins, 


16,180. Sprivc Boxes for Mgasurninc Tapss, W. 
Chesterman, London. 
16,181. ELECTRIC Srenatiine Apraratcs, H. E. Walter, 


on. 

16,182. Boor and Saor Sewinc Macutnes, H. H. Lake. 
HG. W. Day and the Campbell Machine Company, 
United States.) 

16,183. Tres for VeLocirepes, H. H. Lake.—({L. Rochet 

and Co., France.) 

16,184. Tobacco Pipes, W. B. Haas, London. 

16,185. Spoois, C. Back, London. 

16,186. Toots and Nam Brusues, R. Fitzmaurice, 
London. 

16,187. Vevocipepes, J. Wakefield. London. 

16,188. Pr Pickisc Rotiers of Looms, C. Ebnother, 

Dat 

16,189. Assistive Device for Penmansuip, G. Skinner, 
London. 

19,190. Lire-savinc Rart, G. R. Reed, London. 

16,191. LerTER-copy iNG APPARATUS, G. Wright, London. 

16,192. — E. Edwards.—(H. Schoenwaelder, 
German: 

16,193. SicNattinc, T. Barton and B. 8. Barton, 
London. 

.- VaRIABLE Rope Drivinc Gear, G. H. Gwyn, 

ive 

—_ SLAYING COLOURED Desicns, A. French, Red- 

16,196. InLayiyc CoLouRED Desicys, H. A. Mansfield, 
Surbiton. 

7. OPERATING Sarety 

don. 


Bars, A. G. Evans, 


24th September, 1891. 


16,198. Detivertnc Water, J. H. Blakesley and M. 
Byer, London. 

16,199. PensoLpEeRs, W. Cameron, London. 

16,200. OrnnamenTaL Waxines, &., H. Ratcliffe, 


Live: 
&c., H. Ratcliffe, 


Ll. 

16,201. ORNAMENTAL Bricks, 

Liverpool. 

16,202. CLeaninc and PoiisHinc Matt, T. Stevens, 
London. 


16,203. DELIVERING and WricHiInc Cory, T. Stevens, 
n. 


16,204. WaTER-TicHT Bock and Carpep Pipe Jorst, 
J. R. Blandford, 

16,205. Meter for TELEPHONIC Purposes, M. C. Green- 
hill and J. R. Shearer, London. 

16,206. Foursrrure Castors, T. eae Manchester. 

16,207. Piston, C. G. Tinn, Bristo! 

16,208. CrcLe BRAKES, w. ‘Sater Bi ‘ham. 

16,209. Com Broocuegs, H. P. Bowen, Kings Heath. 

16,210. R Recutatixe the Heicer of Cor Fiowers, G. 

London. 

16,211. Rioee Furnaces, B. D. Healey, Lancashire. 

16,212. Rows of VeLocirepes, E. 5 my London. 

16, zis. Se Saint or Cottark Srup, W. A. Lovelace, 


16,214. Pasvaceme Pyecmatic Trres, G. Cannon, 
Manchester. 
16,215. Box for Hotpinc Matcues, F. Wallis, Bir- 


ming 

16,216. Spoexinc Tors, H. J. Allison.—(E. B. Koop- 
man, United States.) 

16,217. Brusues, J. Ball, Stoke-on-Trent. 

16,218. Ammonium CHioripe Innater, A. E. H. 
Blackburn, Eccles. 

16,219. Meat Hooks, 8. V. Bird and J. 8. Wood, Bir- 


16,220. PREVENTING Borcer Incrustation, J. R. 
Rowland, London. 

16,221. New Gamr, W. Barrett, Clemenstone. 

16,222. Cuarrs and Keys for Securine Rais, T. 
Watson, Dundee. 

16,223. Hotpisc Orera Guasses, C. A. Boulter, 

mdon. 

16,224. Purse ATTacHMENT, J. Ireland, London. 

16,225. Pickers of Power Looms, J. Welch, London. 

16,226. ee TRaveLLine Trunks, H. "EL Chilton 

B. J. Botwood, Wolverhampton. 

16, aT. "AR. Paps and Cusnions, C. Hoskyns, 
Plymouth. 

16, ; Propucinc Forcep Dravcuts for FURNACES, 

W. Pinder and P. H. Stansfield, Bradford. 

16,229. AcruaTinc Hea.ps, T., J, and J. Bracewell, 
jun., Bradford. 

16,230. Comprvep Lamp and Carrier for Cycies, M. 
M. Bodkin, Dublin. 

16,231. Ink-BotTLes, B. L. O’Toole, Dublin. 

16,282. CookING a, G. Kinnaird and R. F. 


16, 258. Pays, ke, vR. Challenor and J. Sylvester, 
Kei ighley. 

16,234. Fitter, F. D. Tippetts, London. 

16,235. METALLIC Pen, J. B. Clive, London. 

16,236. Scissors for Corrine Buttow- “HOLES, M. Car- 
mody, Workington. 

16,237. Brakes for VELOCIPEDES, C. Critchlow and J. 
Wakefield, Nottingham. 

16,238. Lamp Burners, E. Klaber, London. 

16,239. PorTaBLE Savincs Bank, E. Klaber, London. 

16,240. Ratsixo Liquips, G. A. Briiuer and G. A. Kaden, 

mdon. 
16,241. Srzam and Dryine Furnaces, K. Kelker, 


ndon. 

16,242. Brakes for Funerat Cars, F. E. Burkhardt, 
London. 

16,243. Borries, &c., W. Moore, London. 


16,244. Tea-pots, T. Lumley, London. 
16,245. Swivet Bearryes for Suartine, A. Guild and 


try, Henry, and Co., Glasgow. 
16, ass. “gh ENTERTAINMENT, W. £E. Evans, 
mdon. 


16, — Scrvussine BrusHes, R. Pulton, jun., London. 
16,248. 


London. 
16,249. Leo Sockets for Stoves, J. McDermott and L. 


Kahn, on. 
16,250. Dynamo Macuines, R. Hammond and C. J. Hall, 
London. 


Open-ain Fivuip ConpEensers, T. ward, 











16,251. Opgratinc Swircees, W. Faranowski and F. 
Guniewicz, London. 
— Hanp.es for Tare Measures, W. Chesterman, 
don. 
es Seneneee Apparatus, A. J. Domecq-Cazaux, 


ndon. 
16,254. Fsep-water Heaters, &c., R. G. McAuley, 
London. 
16,255. Puzzus, E. E. Jenne, London. 
16,256. Carn-coup.ines, J. Kormil, London. 
16,257. Toy, G. Critchett, London. 
16,258. Ick a, = 9 Fonda, R. C. Roach, and 
. H. Underwood, 
16, 259. CasuH-TILLs, 8. Lewis, London. 
1 260. Cuosixa Crss-PITs, MAN-HOLES, &c., T. Durrans, 
ndon. 
16,261. Hat Suspenper, H. Fletcher, London. 
16,262. Venicie for ApvERTisING, J. J. Harrison and 
W. Hooker, don. 
16,263. Lusricators, A. Galli, London. 
16,264. Lace Ciasps for Boots, &c., A. Riekmann.— 
(The Wilson Lace Clasp Company, United States.) 
16,265. Treatment of Fax, &c., Close, W. O. 
Roff, and F, R. Donisthorpe, London. 
16,266. TREATMENT of Ruka, &c., H. 8. Close, W. O. 
Roff, and F. R. Donisthorpe, London. 
16,267. Kxire and Fork CLeaninc Macaings, F, Bosse, 
mdon. 
16,268. Rarpway Carriaces, I. B. Gunzburg, London. 
16,209. Wasuine Coat, M. F. Burrows, Liverpool. 
16,270. AccumuLaTors, W. P. Thompson.—(&. Correns, 


Germany.) ‘ 
16,271. Purtryine Waste Marrer, A. J. Boult.—(C. 
‘orgue, France.) 
16,272.  Dereane Grain, W. P. Thompson. —(G. A. 
Bngle and J. McKenzie, United States.) 
16,273. SMELTING Corpse, J. H. Bibby, Liverpool. 
— REVERBERATORY Furnaces, J. H. Bibby, Liver- 
poo! 
25th September, 1891. 
16,275. Door Srops, E. Taylor and H. Cliff, Lanca- 
shire. 


16,276. ANTI-FRICTION Bearincs for Sprnpies, W. J. 
Brewer, London. 

16,277. Tire for Cycizs, W. Bagshaw, Nottingham. 

16,278. a, J. A. Brookfield and H. W. Smith, 


She: 
16,279. InvisiBLE GeaRED Hus, &c., F. Howles, Bir- 


ming! 
16,280. U: W. Walters, London. 
16,281. Drymnc ARTiFiciaL Manure, B. L. Fletcher 


and J. Hoyle, 

16,282. Sustarnine Prevmatic Tires, &c., A. McLean, 
Sheffield. 

—_ TROUSERS or Stockine Cup, W. R. Birt, jun., 

16,284. Preumatic Tires for Wueexs, W. R. Birt, jun., 

16,285. Pickers of Looms for Weavine, J. Rawcliffe, 
Halifax. 

16,286. \~aeeeaaes Bicycies, &c., H. M. Thorne, 


16,287. Senen Ren, E. E. Easton, Southampton. 
16,288. a Gvarp and VenTILaTor, J. Meredith, 
ven! 

16,289. Prorectinc Tursips, J. Munday, Albrighton, 
near Shrewsbury. 

16,290. Corp Fastener for Wixpow B.inps, Nicholas 
Brothers, Cambri 

16, * seedy Sieeve Luks, E. Cernikovsky, Newcastle-on- 


'yne. 

16,292. ManuractuRine Hats, H. D. Fitzpatrick.—(G. 
Y ule, United States.) 

16,293. PRopeLiine Suips, W. E. Heys.—({J. J. Heil- 
mann and F. Drouin, France.) 

16,2 e. CurtTinc the CHANNEL of a CaRT-TREE CLUTCH, 


. Ric Ripon. 
— Dampine Paper, J. Dodds, Chorlton-on-Med- 
= CapsuLe for Botries, G. Houghton, Lanca- 


16,297. Inpia-RUBBER Toys, S. E. Statham, Man- 
chester. 

16,298. BiLtiaRD TaBies, H. H. Cribb, Leeds. 

16,2¥9. Repucine the Pressure of Water, A. Caldwell, 


ow. 

16,300. Execrricat Fittines, C. 8. Snell and Wood- 
house and Rawson United, Ld., London. 

— Drarr or Snap Hooks, &c., J. L. Bucknam, 


ndon. 

16,302. Errectine Communication, H. J. Dickinson, 
ndon. 

16, eee and Rivetrine Macuines, T. Gare, 


16,304. Maxine Cicarettes, H. Y. Musgrave and L. W. 
Brock, London. 

16,305. Topacco Pips, A. Mowland, London. 

16, 306. Liquip Pressure Apparatus, O. Werner, 


London. 

16,307. Dxawine Brveracss, F.C. C. Tshéy and H. P. 
Linderoth, London. 

es 308, Wap CaRDING “Macuines, F. Hahn, London. 
6,309. Connectinc the Parts of ScaFFOLDING, F. 
1 eeldon, London. 

16, ‘veh gma Feep-water, &c., R. J. Triswell, 


on. 
16,311. ADJUSTABLE SpanNeRS or WRENCHES, T. 
Led London. 
— 312. ELecrric Hoists, D. G. Shephard and N. G. 


og ee London. 
16,313. PeRPeTuaL CaLENDAR, P. Whitten, London. 
16, 314. Lockinc Rattway 


ARRIAGE Doors, F. R. 
, London. 
16,315. Workinc Mopgts for ADVERTISING, J. B. Fryer, 
London. 
— Macurvyes for Torrrne Turnips, J. Fairweather, 


16,317. Device for Borrixs, J. 8. Richard, London. 
16,318. Feepinc Bacs for Horses, J. B. Champion, 


London. 
16,319. Steam Traps, J. Rothschild, London. 
16,320. Wueet Frame for Rattways, R. L. McLaren, 


mdon. 
16, — Rastway ang Tramway AX e-poxes, R. L. 


m, 

16, 322. Workine Sups' Ruppers, A. Ginisty, London. 

16, 323. ONE-WHEELED VELOCIPEDE, KE. Ferct, London. 

16,324. Specracues, W. H. and H. B. Phillips, London. 

16,325. Suors for Horses, D. Pendleton, London. 

16, | ~7jgenaaeaas REGULATION, Fleischer and Co. ¥ 
on 


16,327. ImpELLING or Prope.iine Bicycies, G. Hayes, 
London. 


16,328. Treatine Eczema, &c., W. Boggett, London. 

16, 329. Putteys, W. Potter, London, 

16,330. Sream, &c., Borers, J. B. Alzugaray, J. D. 
Benjamea, and J. B. Torres, London. 

16,331. VaRNisHEs, 8. Banner, Liverpool. 

16,332. Boots, W. R. Mudd and A. Pochin, London. 

16,333. DELIVERING MEASURED QuanTiTizs of Liquips, 
R. Jelley, London. 

16,334. ¥Y for Fasteninc WHExzLs, B. Williams and 
W. C. Smythe, London. 

16,335, CHECKING Payments, E. Edwards.—(¢. Michael- 
sen, Germany). 

16,336. Marcu Licuter, H. Moss, London, 

16, 337. Gunsicut, W. Marble, London. 

16, 338. Car Brake, W. 8S. Fraser, London. 

16,839. Tres for Cycues, L. 8. Haskins, London. 


26th September, 1891. 
16,340. Pap for Stapies, J. Strick, London. 
16,341. Hosrery, H. Oclee, London. 
16,342. Heap Rest, J. Lambourn, London. 
16,343. CrcLz WHEELS, D. A. Martin, Birmingham. 
16,344. Horse Front Cains, H. Bayley and J. G. 
Rollason, Birmin; 
16,345. Packine for Sturrine-Boxes, H. Montgomerie, 


ew -on-Tyne. 
16,346. Scarves and Tugs, C. E. and C. E. Towell, 
16,347. Borrixs, &c., J. Semple, Londor. 


16,348. Extraction of Metaxs from Orgs, J. J. Shed- 
lock and T. Denny, London. 

16,349. PRoPELLING Boats, A. Groundsell, W. F. Briggs, 
and W. T. West, Lincoln. 

16,850. STONE-BREAKING Macuing, J. mate. Derby. 

16,351. Buanisninc the Hesis of Boots, Keats, 


Stafford. 

16,852. MeraL Letrers and Ficures, R. J. Worrall, 
Liverpool. 

13,853. Packina for Exoine Gianps, W. H. Willcox, 
London. 

16,354. Discnarcinc Liquips, J. Carter and E. J. 
Grantham, Manchester. 

16,355. Cvcies, W. H. Marriott and M. W. Swainston, 
Birmingham. 


ng! > 
16,356. Makino Buckie Frames, &c., J. Blakemore, 
Birm: 


ng! % 

1€,357. Crusnine Potatogs, &c., T. Smith and W. H. 
Bailey, Keighley. 

16,358. Skirts, L. 8. Grover, London. 

16,359. UmBRELLas, W. A. Bindley, W. J. Gell, and A. 
F. Boham, London. 

16,850. Cigar Hoxtpeas, A. P. Onions and W. T. Nash, 
London. 

16,561. Cone P:anorortTes and Oroans, E. Hey, 


16,862. Pistons and Buckets, J. Harrison, W. Loynd, 
and R. H. Clayton, London. 

16,363. Tine for CycLes, W. Hearn, London. 

16,364. Enve.orgs, G. Strong, London. 

16,365. ANCHORS, 7 M. Lovold, Cheshire. 

16,366. PREVENTING FLYiNno Ov of Sautties Out of 
the Looms, G. A. Falke, Germany. 

16,367. FLanoune Borver FLvgs, J. Crow, Glasgow. 

16,368. Reoisterine Votes at Ecections, G. W. Long- 
field, London. 

16,359. Cameras, R. Fowler, Liverpool. 

16,370. Matcu-Boxes, A. Milne, London. 

16,371. Troping, O. Imray.—(The Farbwerke vormals 
Meister Lucius and Briining, Germany.) 

16,372. Tires for Cyrcies, P. J. Jackson, Newcastle-on- 


e. 

16,378. Sprinc Tires for Cycres, &c., H. Shiels, 
Edinburgh. 

16,374. Construction of Scnoot Desks, W. Chorley, 
Manchester. 

16,375. Burninc Lime, Cuacx, &c., W. R. Taylor, 
London 

16,376. Micureany for GaTHerinc Potatogs, W. Gray, 
@ 


16,377. Geneunens Marrer, H. H. Lake.—(F. Reverdin 
and C. de la Harpe, Switzerland ) 

16,378. Quick-FrRInG Guns, H. H. Lake.—(Zhe Bofors 
Gull-Spang Co., Sweden.) 

16,379. Repucine Concussion, G. Brewer.—(L. Ponsolle, 
France.) 

ener CarRiaGE Winpvows, J. J. Adler, 

16,381. Buixp and Map Ro.vers, L. Sterne, Renton. 


16, 382. AUTOMATIC nny D. Whitburn, London. 
16, 383. Door Furniture, W. Trubshaw, London. — 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


456, 253. pee for Incots, W. R. Hinsdale, 
ewark, N J.—Filed April 27th, 1891. 

Casa Gi) As ashield or owe yr for the ends of 
ingots, a metal plate constructed to be placed in the 
bottom of an ingot mould and of such thinness as > 
attain its maximum expansion when heated by 
tact with the metal to be cast prior to the solidification 
of the adjacent portion of such metal, substantially as 
set forth. (2) As a shield or protector for the one of 











ingots, r a plate Rayon, Je concave upper surface 
adapted to be placed in the bottom $ the mould prior 
to -sertaed the metal therein, and of such ess as 
to attain its maximum expansion when heated by con- 

tact with the metal to be cast prior to the soli: 
tion of ss adjacent portion of such metal, substantially 
as set forth. 


457,100. Fricrionat Gearine, C. C. Yates, Mechanic 
Falls, Me.—Filed March 23rd, 1891. 
Claim.—{1) The combination, with two cones having 
their working faces of smooth circular outline, and a 
support having a journal and lateral extension, of an 


intermediate disc of smooth a— outline on its 
contact surface, and a plate ad: to be rotated 
and having a portion e ed bys lateral extension, 


the said intermediate di 








circular outline and the disc of corresponding circular 
outline, of the support F, having a threaded La yearn 
the plate J, mounted on the 

a slotted 
threaded projection and having a journal on which 
the disc is mounted, the thumb nut for holding the 
plate in the located position, and the noatnet th on the 
journal of the plate to the disc e cones, 
substantially as described. 


457, 3228. Apparatus for Drawine Tuses, J. P. Serve, 
Givors, France.—Filed August 7th, 1889. 

Claim.—In an apparatus for drawing metal tubes, 
the combination, with the draw ite Z and the 
mandrel, of the tongs provided with the transverse 
opening O, the internal series of separated guides 








havin bared surfaces inclined to the axis of the tongs, 
and the grippers having a a ding surfaces and 
interlocked with and to slide upon the 
inclined surfaces of the capensted guides, said gri: 
automatically and simultaneously vancing and 

gripping the tube by the dra movement of 
tongs’ head, substantially as d bed. 


467,378, CurTTErR mam, & as C. Shults, Wintersett, Iowa. 


knife sections or cutters, each of which has a hori- 
zontal perforated extension, and the bottom face of 











each extension in the pone of the top surface of the 
body of the cutter, and adapted to overlap the perfo- 
rated corner of another cutter, and fixed to the bar in 
the manner set forth, for the purposes stated. 


457, soe. Swivet Jot, A. Ball, Claremont, N.H.— 
‘led September 19th, 1889. 
cain) In a swivel joint for steam pipes, the 
combination of the journal piece C, having an incline 
c thereon, a cover B, surrounding the same, a soft 
metal packing E, bearing against said incline and 





within the cover B, a sleeve G beneath the packing 
and surrounding the journal piece, a jacket D, engag- 

with the cover B, surrounding said sleeve, a 
washer / below said jacket, and a spiral spring sur- 
rounding said jacket, bearing against a shoulder 
thereon and against said washer, substantially as 
described. 


457, ie Sream Mininc Dams, A. Ball, Claremont, 
H.—Filed March 24th, 189 

Claim nA) in arock drill, ‘the ~ ylinder, the piston and 

e latter supporting a tool, the rearward ex- 
sion of the piston or or its equivalent having an angular 
form in cross section, and a bushing or the like having 
a way or opening for said extension and closely fitting 
the same, substantially as set forth. (2) In a rock 
drill, the cylinder, the iston, and piston-rod, the 
latter supporting a tool, the rearward extension of the 
revoluble piston or its uivalent having an angular 
form in cross-section, + or the like heving 
a way or openin for said extension and closely fitting 
the same, and a locking device adapted to secure the 
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pistén and tool in different Pn, substantially as 
set forth. (8) In a rock drill, the cylinder, the piston, 
lpr -rod, the latter supporting a tool, the rear- 
extension of the revoluble piston or its equiva- 
lent having form in cross-section, and a 
or vtae like havin, he way or opening for said 
ex’ ion and closely fitting the men =e a locking 
device co g of a crank arm provided with a pin 
to secure the piston and tool in different posi- 
tions, substantially as set forth. 
566. Packino ror pare Boxes, H. 8. Ross, 
ont — N.Y.— king, id November 26th, 1889. 
the combination, with an 


.—In os 
elactie sand vintiie portion of a strip or shect of lead 
or other pliable pe veri ng, said elastic and yield- 


ion, said s — or sheet being solid for a part 
otis surface and cut nto transverse strips on opposite 








Filed November 17th, 1 
Claim.—An im cater or sickle for reapers 





and mowers, comprising a straight bar and a series of 





sides or edges to form poem ged tongues and grooves 
on each side or edge thereof, es on one side 
os Uae taken ieee tr eee fit into and fill the 
grooves of the o; ite side or when said metal 
strip is wra; around the tic and 

ion, and for the purpose set forth. 
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IRON AND STEEL INSTITUTE, 


Tue autumn meeting of the Iron and Steel Institute 
began on Tuesday, and terminated somewhat abruptly on 
Wednesday afternoon. A special train left Charing-cross 
and Cannon-street soon after nine a.m., and arrived at 
Woolwich in—for the South-Eastern Railway—good 
time. The number of members visiting the Royal 
Arsenal was very large—much larger, indeed, than was 
expected. The President, Sir Frederick Abel, delivered 
a short address in the Literary Institute room, in which 
he welcomed them tu Woolwich, and explained how it was 
that the Institute had not visited Birmingham instead, 
as was at first intended. He pointed out that there was 
so much to be seen that time would not permit of the 
reading of many papers. It was advisable, however, that 
two bearing directly on the Arsenal should be read. The 
first of these was by Dr. Anderson, which we reproduce 
in full on page 292. 

The second was by Captain H. Capel L. Holden, R.A., 


On THE MEASUREMENT OF THE VELOCITY 
OF PROJECTILES. 


Captain Holden said that the instruments used for de- 
termining the velocity of a t pages may be divided into 
two classes: (1) Those used for determining its velocity 
in the bore of the gun. (2) Those used for measuring its 
velocity outside the bore. All chronographs comprise 
two principal organs—the one for measuring time, and 
the other for recording the motion of the projectile. For 
the measurement of the time there may be employed— 
(1) Clocks. (2) Pendulums or masses falling freely under 
the influence of gravity. (8) Tuning-forks. 

It would be beyond the scope of his paper to describe, 
even briefly, all the various chronographic instruments 
that have been or are now in use in connection with 
gunnery experiments. He would therefore content him- 
self with a short description of the principal ones that 
have been used in this country. 

The first instrument we need take notice of as having 
been used in England is the Navez-Leurs chronoscope. 
It consisted of two pendulums, with heavy bobs, whose 
axes of suspension were identical. These pendulums 
were arranged so that they could be retained at opposite 
ends of their arcs of oscillation by means of the attraction 
exerted by two electro-magnets on small pieces of iron 
contained in the pendulum bobs. 

The circuit of one of these electro-magnets and its 
exciting battery was connected by wires with a screen 
some 80ft. or 40ft. in front of the gun, and the other con- 
nected with a similar screen 120ft. from the former. The 
action was as follows:—When the projectile passed the 
first screen the current was interrupted, and the bob 
pendulum No. 1 commenced to fall, owing to the 
demagnetisation of the :‘electro-magnet supporting it, 
carrying with it a light index attached to it merely by 
friction. On the second screen being broken, the bob of 
the other pendulum commenced its downward course, 
and after it had travelled through a certain known arc, 
set in action a device which clamped the index needle 
before mentioned. The time due to the arc of travel of 
the index needle was easily calculated, and would 
correctly represent the time taken by the projectile to 
pass from one screen to another, if the action of the 
electro-magnets and the clamping device were instan- 
taneous, which they are not. The loss of time due to 
their actions was found by means of an accessory piece 
of apparatus, which interrupted the two circuits simul- 
taneously, and thus registered the delay, as it were, on 
the instrument. The time thus found was subtracted 
from the total time, and the result was the actual time 
taken by the projectile to pass from one screen to the 
other. The distance between the two screens in feet 
divided by the time in seconds was taken to represent 
the velocity in foot-seconds of the projectile at a point 
midway between the two screens. 

The next chronograph was that of Professor Bashforth, 
and was used by him in his classical experiments for the 
determination of the resistance of the air to the motion 
of projectiles. It consisted of a vertical paper-covered 
drum, with a heavy fly-wheel on the same arbour to 
prevent inequalities of motion, revolved by clockwork, 
which also served to lower the registering apparatus 
uniformly with the motion of thedrum. The registering 
apparatus consisted of two electro-magnets actuating 
separate pens, the one recording the vibrations of a 
half-seconds pendulum, the other recording the passage 
of the projectile through each screen. The screens 
were arranged in series, and in such a manner that the 
circuit was only broken during the passage of the shot 
through the screen, being completed again before it 
reached the next one. No arrangement was made to 
correct for the loss of time due to the delay in the electro- 
magnet of the pens, as it was considered that it would be 
identical at all the screens, the conditions being the same, 
and that it might therefore be neglected. 

We now come to the revolving drum, on which the 
record is made by means of the induction spark. The 
first instrument of this kind was invented by Captain 
Schultz, who used a metal drum, driven at a high speed 
by clockwork, and on whose surface, covered with lamp- 
black, a time record was made by a tuning-fork kept in 
vibration electrically. The records of the projectile were 
made by interrupting the primary circuit of an induction 
coil, in the secondary circuit of which was a break, be- 
tween the surface of the revolving drum and an insulated 
point placed as close as possible to it. Across this space 
a spark passed on the interruption of the primary circuit 
which dispersed the lamp-black and left a bright spot on 
the drum. The next instrument, which is the one that 
is now universally used for determining the velocity of 
projectiles outside the gun, was invented by Captain Le 
Boulengé. The Le Boulengé instrument — shown — 
consists of a vertical pillar supporting two electro-magnets, 
the one of which is capable when excited by the current 





of supporting a long heavy rod known as the chronometer 
rod, and the other supporting, in similar manner, a shorter 
rod known as the registrar. 

When released, the chronometer rod falls freely under 
the influence of gravity, whilst the registrar falls on to a 
table which forms a trigger to release a horizontal knife. 
This horizontal knife makes a mark on the chronometer 
rod, which is encased in a tube of soft metal for the pur- 

ose. The electro-magnet of the chronometer rod, with 
its battery, is in connection with the screen nearest the 
gun, and the registrar magnet is connected to another 
screen some known distance from the former. On firing 
the chronometer rod falls first, and the registrar rod falling 
subsequently, releases the knife, and so marks the 
chronometer rod. The time is then found by measurement 
of the chronometer rod with the help of the formula— 


ree hel 
eg 


But the action of the electro-magnets in releasing the 
rods is not instantaneous, and the time taken by the 
registrar rod in performing the action of registering has 
to be taken into account. ‘This is all done by a piece of 
accessory apparatus called a disjunctor, the function of 
which is to break both the circuits simultaneously, thus 
obtaining mechanically the loss of time in the above 
operation and recording the same on the chronometer rod. 

The instruments designed by Captain Breger, of the 
French Marine Artillery, aimed at reducing the mecha- 
nical and electrical sources of error; and the instrument 
shown is another attempt on the part of the author of 
this paper to attain perfection in this respect. Before 
proceeding further, let us see to what accuracy time has 
to be measured in order to obtain the velocity of a pro- 
jectile to a foot per second. Take, for example, the case 
of a shot whose mean velocity between two screens 
placed 180ft. apart is 1800ft. per second, and we see 
that a variation of lft. above or below 1800ft. per second 
is represented by a decrease or increase in time of only 
‘0005 of a second approximately. Such accuracy can 
only be obtained by a careful elimination of the sources 
of error in the instrument, attained in the following 
manner. The exterior screens and the leading wires 
thereto being identical in every respect and carefully 
insulated, the electro-magnets and the work they have 
to do must be made also identical the one with the other. 
This is effected by winding the coils with the same 
number of turns of wire in each case, making the iron 
cores precisely the same, and of the same material, and 
annealing them to the same extent. The chronometer 
and register rods are the same weight, and have iron 
armatures precisely similar. A constant source of 
electricity being provided to excite each magnet, only 
the slight irregularities due to the screens and con- 
nections have to be provided against. In the circuit of 
each magnet is placed an adjustable resistance coil of 
circular form, by means of which the strength of the 
current flowing, and consequently the magnetic strength 
in the electro-magnet, can be adjusted toa nicety in the fol- 
lowing manner :—A small extra weight having been slipped 
over the register rod, the arm of the resistance coil is 
moved to zero, and the registrar is hung up; the resistance 
is then gradually increased until the registrar drops from 
the magnet, being no longer able to support it. The same 
operation is performed with the chronometer-rod. After 
this adjustment the electro-magnets will be in precisely 
identical states. The next thing that we must turn our 
attention to is the disjunctor, or apparatus for breaking 
both the circuits simultaneously. This consists of a 
hinged frame, which can be given a sudden movement 
by means of an electro-magnet; the frame carries two 
insulated springs bearing upon two insulated contact 
points, each spring and its contact point constituting 
part of one circuit. The springs are loaded with equal 
weights at their lower ends. The frame, springs, and 
magnet are so arranged that on passing a current through 
the latter it suddenly moves the frame and springs a 
short distance, and, the frame striking violently against 
a stop, the loaded springs move on by their own 
momentum and break their respective circuits. All 
depends on the circuits being broken absolutely simul- 
taneously, and to test whether the disjunctor does this 
or not a commutator is provided, by means of which the 
circuits through the disjunctor can be immediately 
interchanged. If the disjunctor is in correct working 
order, the position of the mark made on the chronometer 
rod will not alter when the circuits are interchanged in 
this manner. 


The papers being read, the members were divided up 
into groups in charge of guidés, who carried poles with 
the letters A, B, &c., on the top, to serve as rallying 
points for the members of each group. The tour of the 
Arsenal was then commenced and carried through nearly 
on the lines indicated in our last impression. We then 
explained as fully as was desirable what was to be seen, 
and we need only say here that the utmost courtesy was 
shown by everyone connected with the Arsenal. At 
1 p.m. the whole party sat down to an admirable luncheon, 
provided by Sir Frederick Abel. Subsequently the mem- 
bers visited the wood-working department, where one 
of the principal attractions was an enormous band- 
saw by Messrs. Allan Ransome, and Co. This saw has a 
blade about 6in. wide, which runs at 6000ft. per minute, 
and consumes 30 indicated horse-power when cutting 
an elm log 3ft. wide. It is the largest saw in Great 
Britain save a duplicate made by the same firm 
and at work in Malden in Essex. The company then 
proceeded to the butts, where four rounds, two with black 
powder, and two with smokeless powder, were fired from 
the 6in. quick-fire gun, and two rounds were fired from a 
29-ton breech-loader, mounted on a disappearing carriage. 
This terminated the work of the day, and the party 
entered the special train and returned to London. The 
dinner of the Institute took place in the evening, about 
300 sitting down. 

On Wednesday morning proceedings commenced at 
25, Great George-street. There was a fair attendance. 





The first paper was by Sir Henry Bessemer, read by the 
author, who we are pleased to say was in excellent health. 


On THE MANUFACTURE oF ContTINUOUS SHEETS DIRECT 
FROM Fiurp METAL. 


Sir Henry began by saying that among the numerous 
inventions that are from time to time brought under 
public notice, a certain proportion are from some cause 
or other allowed to fall out of sight and be forgotten. 
This too frequently happens from some inherent defect 
or fallacy involved in the scheme itself. It is not, how- 
ever, always the cause, for some inventions, which appear 
well worthy of a trial, are never put to any practical test, 
through having appeared at a time when the state of the 
particular manufacture to which they apply was not so 
far advanced as to render the proposal feasible with the 
then existing state of knowledge, although at a later 
period, and a more advanced state of the arts, they would 
at once have been adopted. Hence it occurred to him 
that an invention in connection with the iron and steel 
manufacture which has quietly slept in oblivion for the 
last thirty-five years might with advantage be discussed 
at a time when the manufacture of tin-plates is occupying 
so much public attention. Having referred to paper- 
making machinery, he said that the production of con- 
tinuous sheets of different materials direct from fluid or 
semi-fluid matter occupied much of his attention a great 
many years ago; and as far back as the year 1846 he 
took out a patent for the production of tin foil and sheet 
lead direct from the molten metal. 

In the year 1846 he commenced aseries of experiments 
on the manufacture of continuous sheets of glass. On 
one occasion a sheet of glass 70ft. long by 30in. wide was 
produced in about three or four minutes, the first portion 
having become hard and brittle while the latter portion 
still retained its plastic state. Fortunately both iron and 





























g F re 3 
BESSEMER’S APPARATUS FOR MAKING CONTINUOUS 
SHEETS FROM FLUID METAL 


steel, after passing from the fluid to the solid state, still 
retain their malleable condition, and give ample time for 
further treatment before they become cold. Sir Henry 
then described early experiments which he had made, 
and went on to describe an improved form of apparatus, 
which will be readily understood by reference to the 
annexed diagrams. The rolls L and M consist of two 
hollow drums through which a tubular steel axis N N 
passes, and conveys a plentiful supply of water for keep- 
ing the rolls cool. The brasses which support the roll M 
are fixed, while those which support the roll L are 
movable in a suitable slide, and are pressed on by a small 
hydraulic ram X, which is in free and uninterrupted 
communication with an accumulator, so that at any 
time should the feed of metal be in excess, the roll 
L will move back and prevent any undue strain in the 
machinery, the only result being a slightly increased 
thickness at that part of the sheet of metal, 
a defect which, as it extends parallel across the whole 
width of the sheet, will be easily corrected in the 
next rolling operation. The rolls, by preference, may be 
made of 3ft. or 4ft. in diameter, each having a flange on 
one end only, and thus form a trough with closed ends 
for containing the fluid metal. In order to obtain a 
regular and quiet supply of metal, a small iron box or 
reservoir P is used, lined with plumbago or fire-clay. 
Along the bottom of this reservoir some ten or twenty 
small holes of about jin. in diameter are neatly moulded 
by a row of conical brass pegs. The reservoir is pro- 
vided with a long bar or handle P* at each end, as shown 
in longitudinal section. By means of these bars the 
reservoir is supported on the side frames, the bars falling 
into suitable notches made in the roll frame for that 
purpose. The reservoir P should be well dried, and its 
interior surface heated to redness prior to its use. A 
pair of rails Q are supported on the roll frames, and serve 
for the conveyance of the ladle R, which is mounted on ° 
wheels, and brings the metal direct to the rolls, or to any 
number of pairs of rolls that may be placed in line. The 
ladle is provided with one or more valves or stoppers of 
the usual kind, by means of which the supply of metal to 
the reservoir P may be easily regulated; the several small 
streams from the reservoir will deliver an almost constant 
quantity of metal, varying only slightly as the operator 
regulates the head of metal in the reservoir—a means of 
regulating which a little experience would allow him to 
utilise with great advantage’;\from the smallness of the 
head of metal in the reservoir the several streams will fall 
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quietly without splashing. These streams do not fall direct 
on to the rolls, but into a small pool formed between the 
thin films solidifying against the cold surface of the rolls, 
the metal at all times being free from floating slags. 
The speed of the rolls also affords a means of regulating 
the quantity of metal retained between them; and as a 
pair of 4ft. rolls would only require to make about four 
revolutions per minute, a quick-running engine could 
easily be provided with differential speed gearing, so as 
instantly to alter the speed of the rolls to the very small 
extent ever required during the rolling process. The thin 
sheet of metal, as it emerges from the underside of the 
rolls, is received between the curved guide-plates 5 and T, 
to the latter of which a cutting blade U is bolted. 
Beneath the guide-plate S a similar cutting blade is 
arranged to suddenly move forward by a cam and cut 
the thin sheet in two, the piece so cut afterwards passing 
between the second pair of rolls V V, from which it again 
descends by gravity, and passes between the third pair of 
rolls W W, and is delivered on to a horizontal table, or it 
may be allowed to slide down the inclined end of a cistern 
of water, moved slowly forward, and thus cool, and stack 
a ton of plates without any labour or trouble. 

The thickness of plates capable of being produced will 
much depend on the size of the rolls; if drums of 10ft. 
or 12ft. in diameter are employed, it is probable that 
plates of jin. in thickness could be produced, or perhaps 
even thicker. The central space between drums of such 
large diameter would represent a sort of plate ingot mould 
with nearly parallel sides for some 8in. or 10in. in depth. 
When producing sheets of steel, the initial thickness of 
which does not exceed iin. it might, at first sight 
appear that the finished plate, with only two more 
rollings, would not get sufficient work done upon it to 
develope the same degree of toughness and cohesion that 
would be obtained by the many rollings which the present 
system necessarily involves; but a little consideration 
will render apparent the entirely different conditions 
under which the formation of the plates takes place. 
Mild cast steel is a crystalline substance, and follows the 
inevitable law of all crystalline bodies, in so far as the 
size of the crystals depend on the bulk of the mass and 
the time allowed for their formation; the longer the time 
allowed, and the greater the mass, the larger are the 
crystals obtained; their planes of cleavage are also more 
clearly defined, and are more easily separated from each 
other, or, in fact, have a less amount of cohesion. 

A cast ingot of 1ft. square, quietly reposing in a soaking 
pit or heating furnace, may go on crystallising for two or 
three hours, and develope a coarse crystalline structure, 
but, in rolling fluid steel in the manner proposed, we 
have, in place of the 10in. ingot, a sheet of one-hundredth 
of that thickness only, and in lieu of the two or three 
hours allowed in ordinary cases for the development of 
crystals, we have, when using a 4ft. pair of rolls, making 
four revolutions per minute, a transition from absolute 
fluidity to absolute solidity in just one-half of a second of 
time, in a mass of only ,);in. in thickness; and if crystals 
are developed at any period during the half second of 
time occupied by this transition they must be microscopic 
indeed, and possess but little, if any, of the properties 
tat are developed in large masses during hours of repose 
in the soaking pits; hence it appears to me highly 
probable that the homogeneous fiuid metal will pass at 
once into a perfectly homogeneous uncrystalline body, 
and being subjected to fluid, semi-fiuid, and solid pressure 
in rapid succession, will develope the full cohesive force 
and toughness which the metal is susceptible of. 

With reference to speed of production, let us assume 
the mill te be fitted with a pair of 4ft. diameter rolls, 
18in. wide, and making four revolutions per minute, and 
set to produce a sheet having an initial thickness of ;4in., 
and rolled by the third pair to ,4in., we should thus have 
a surface velocity of the first pair of rolls equal to 50ft. 
per minute, and making when finished 100 plates 18in. 
by 12in, jin. thick, and weighing 3001b., cr equal to a 
production of one ton of plates in 7} minutes. 

This paper being only descriptive of a project, as 
might be imagined, provoked but little discussion. Mr. 
Coupe thought that there might be a difficulty in making 
very heavy plates, such as those for boilers; that the fluid 
metal might run through without setting, if the rolls were 
any great distance apart; but this was a point that 
scarcely arose, as the paper dealt with sheet rolling only. 
The fourth paper, by Mr. W. H. White, gave a good 
analytical summary of the iron and steel objects in the 
collections of the Royal Naval Exhibition, a visit to 
which formed the chief item in the programme for 
Wednesday afternoon. 

The fifth paper, by Mr. W. D. Allen, was an account 
of a new form of hydraulic forging press working without 
an accumulator, the force pumps being in continuous 
communication with the press ram, the water used on 
the driving stroke being released by the lift, which is 
effected by a steam cylinder placed overhead like that of 
a hammer. This should have been illustrated by a large 
scale diagram, according to the promise of the text, but 
the diagram was not forthcoming, and its place was 
partially supplied by some copies of the plate prepared 
for the Journal. There was no discussion. 

The sixth paper was by Mr. F. J. R. Carulla, of 
Derby, 


Ox An UNDESCRIBED PHENOMENON IN THE FUSION OF 
MiLp STEEL. 


The phenomenon in question is the remarkable one 
that the interior of a piece of mild steel may be raised to 
the fusing point whilst the outside remains in the solid 
state, just as if one were to try to melt an iron tube, 
closed up at each end, and filled with some metal of a 
lower melting point than iron, in which case the heat 
would penetrate through the iron, and liquefy the interior 
long before the tube itself would be affected, and if there 
should happen to be some outlet or weak place in the 
tube it might be left completely empty. 

The phenomenon referred to is interesting in other 
ways, besides in its relation to the subject of melting- 





points. Some such result might, for instance, be 
expected from the facts communicated to this Institute 
in 1881 by Mr. Stubbs, and subsequently corroborated by 
Mr. Snelus, that carbon, sulphur, and silicon become 
concentrated in those portions of the ingot that remain 
fluid the longest. This, of course, is the interior, so 
that from the very commencement the outside of the 
ingot acquires a skin of a less fusible nature than that of 
its internal mass. In a more or less marked degree 
this liquation of the elements may be expected to occur 
in all steel that has been cast into ingot moulds, for the 
same cause is likely to operate in every case, whatever 
the composition of the steel may be. Of course, subse- 
quent treatment at the mill and forge, by subjecting the 


outside of the material to the oxidising action of the air, | 


will intensify the characteristics that make the outside of 
the ingot less fusible than the interior, but that the skin, 
even in the hardest steel, is of a different nature and 


tougher than the interior, is a fact that will be confirmed | 


by those who are in the habit of handling tool steel, 
which, by nicking or just cutting through this skin, ma 
easily be broken, when often the bars bend if struc. 
without such preparation. What has been explained also 
brings into prominence the fact that, by turning and 
planing rolled or forged pieces of machinery, these are 
weakened in a disproportionate degree as the most valu- 
able part cf the piece is removed. It is obviously advan- 
tageous that where a steel forging can be finished under 
the hammer this should be done. Doubtless, finishing 
by means of moulds, so as to bring the article as near to 
the ultimate shape required as possible, is the best course 
to pursue. The hydraulic press will no doubt play an 
important part in this direction at no distant date, 
although much has already been done by working in this 
manner under the steam-hammer. The writer, for 
example, remembers the manufacture of large screws for 
holding armour plates to the sides of vessels being carried 
on many years ago at the Atlas Works in Sheflield. 
These screws, whose thread was forged under moulds, 
had the original skin of the bar left all over them, the 
forgings being further protected by galvanising. 

In conclusion, the author pointed out how the charac- 
teristic to which this paper refers, namely, the greater 
fusibility of the interior of a mild steel bar as compared 
with its exterior portion, will assist operations in the 
manufacture of the Mannesman tubes. Without assert- 
ing that the phenomenon in question plays an important 
part in the process, it is certainly interesting to note that 
as the interior of the bar must be in a more pasty condi- 
tion than the outside, being nearer its melting point, the 
circumstance, if not actually conducive to the production 
of a hollow centre, will at any rate offer little opposition 
to the forces that induce its formation. 

The author showed some curious specimens of shells of 
crop ends and other pieces of scrap steel which had per- 
fectly retained their exterior form, although about two- 
thirds of the original mass had melted out. Mr. Riley 
thought that the phenomenon was tolerably familiar to 
many steel makers, but among the difficulties that they are 
not in the habit of talking about. Mr. Snelus thought that 
the soft infusible skin might be due to decarburisation 
during the period before actual fusion took place. He also 
mentioned a curious instance where masses of cast iron, 
apparently unchanged, but actually consisting of metallic 
shells filled with highly crystallised graphite, were found 
in a cupola at Dowlais. 

The seventh paper, by Mr. Massenez, was the last one. 
It was entitled, 


On THE ELIMINATION OF StuLPpHUR FROM Pia Iron. 


Ifin the acid and the basic Bessemer processes the molten 
pig iron is taken direct to the converter from the blast 


{0 





THE HOERDE MIXING AND DESULPHURISING 


furnace, there is the disadvantage that the running of 
the individual blast furnaces can hardly ever be kept so 
uniform as it is desirable should be the case in order to 
secure regularity in the converter charges. In the 
manufacture of Bessemer steel, the variable proportions 
of silicon and of carbon here come chiefly under con- 
sideration, whilst in the basic process it is chiefly the 
varying proportions of silicon and of sulphur; and in 
cases where either ores containing variable percentages 
of phosphorus or puddle slags are treated, the varying 
proportion of phosphorus has also to be considered. 
This disadvantage of the irregular composition of the 


| formerly the case. 
sulphur in the coke has considerably increased. Whereas 


individual blast furnace charges is obviated in a simple 
and effective manner by W. R. Jones’ mixing process. 
In this, as much pig iron from the various blast furnaces 
of a works as is suflicient for a large number of Bessemer 
charges, say from seven to twelve charges, or in other 
words, from 70 to 120 tons of pig iron, placed in a 
mixing vessel. Only a portion of pig iron placed in 
the mixer is taken for further treatment for steel, whilst 
new supplies of pig iron are brought from the blast 
furnace. In this way homogeneity sufficient for 
practical purposes is obtained. 

The question of desulphurisation has, especially of late 
years, become of the utmost importance, at any rate for 
the iron industry of the Continent. By the great strike 
of 1889, the German colliers have succeeded in greatly 
| improving their wages; and with this increase in wages 
| not only is there a distinct diminution in the amount of 

coal wrought, but unfortunately the coal produced since 
then is raised in a much less pure condition than was 
Consequently the proportion of 





formerly this proportion did not exceed 1 per cent.,it has now 
in many cases risen to 1:8 per cent.; so that an unpleasant 
ratio exists between the wages of the workmen and the 
amount of sulphur in the coal raised. It is therefore not 
remarkable that, even when ores fairly free from sulphur 
are treated, it easily happens that a sulphuretted pig iron 
is obtained. In order to effect satisfactory desulphurisa- 
tion, attention has been bestowed on the fact that iron 
sulphide is converted by manganese into manganese 
sulphide and iron. If sulphuretted pig iron, poor in 
manganese, is added in a fluid condition to manganiferous 
molten pig iron poor in sulphur, the metal is desul- 
phurised, and a maganese sulphide slag is formed. 

At Hoerde the mixing and desulphurising plant shown 
in the accompanying diagram is employed. This appa- 
ratus holds 70 tons of pig iron. It is, however, advisable 
to have an apparatus of greater capacity, say, 120 tons. 
The apparatus has the shape of a converter, and the 
hydraulic machinery by which it is moved is simple and 
effective. An hydraulic pressure of eight atmospheres 
is sufficient to set it in motion. The vessel is provided 
with a double lining of fire-bricks of the same quality 
as those used for the lining of blast furnaces. This 
lining is gradually attacked only along the slag 
line, and does not require repair until it has been 
in use for some six weeks. Further repairs are then neces- 
sary every three weeks. Only the few courses of spoilt 
bricks are renewed, and for the repairs, including the 
cooling of the vessel, a period of two to three days is 
required. At the end of the week the vessel is kept filled, 
so that its contents suffice for the last charge to be blown 
on Saturday. On Sunday night the vessel is again filled. 
The consumption of manganese is very low; theoretically 
it is the quantity required for the formation of manganese 
sulphide, and in practice it has been found that this 
amounts to about 0°2 per cent. The proportion of 
manganese which the desulphurised pig iron coming 
from the vessel should contain is best Kept at about 
1‘5 per cent., in order to render the desulphurisation as 
complete as possible. Thus, a mean proportion of 
1‘7 per cent. of manganese in the pig iron passing 
into the vessel is more than sufficient to effect a 





thorough desulphurisation. Indeed, 1:0 to 1:2 per 
| cent. of manganese is sufficient to effect a satisfactory 
desulphurisation. For the extent of the removal of the 
sulphur, the temperature and the duration of the reaction 
| are of importance. It has been found that if highly sul- 
| phuretted pig iron is poured from the blast furnace into 
the desulphurising vessel, fifteen to twenty minutes are 
sufficient to effect the desulphurisation requisite for the 
steel process. The part played by the duration of the 
process is seen from the results 
obtained with the last charges, if the 
vessel is emptied at the end of the 
week without fresh pig iron being 
added from the blast furnace. If, for 
example, 60 tons of pig iron with 
0:065 per cent. of sulphur remain in 
the vessel, the proportion of sulphur 
with the last charges falls to 0°03 per 
cent. The iron in the vessel remains 
sufficiently fluid for several hours. 
When necessary, a little wood is 
thrown in. It has been found quite 
unnecessary to obtain heat by passing 
and burning a current of gas above 
the bath of metal. The paper con- 
tains numerous tables of results, from 
which it appears that from 188,500 
kilogrammes of pig iron there has 
been eliminated 179°577 — 98°654 
= 80°923 kilogrammes of sulphur, or 
in other words, 45°063 per cent. 

The proportion of sulphur in the 
slags rises with that in the iron from 
the blast furnace to 17 per cent., an 
inappreciable portion of the sulphur 
of the slag being oxidised to sulphu- 
rous anhydride by access of air. The 
great convenience and certainty pre- 
sented by the method described in 
this paper will in all probability lead 
to its general adoption. As a matter 
of fact, the author stated that several 
| works are now occupied with the installation of this 
mixing and desulphurising plant. 

In the discussion Mr. Stead announced that he had 
found that ferrous sulphide when melted with ferro-man- 
ganese is entirely decomposed with the formation of man- 
ganese sulphides, thus confirming the original experi- 
| ments noticed in Ritter von Tunker’s paper published in 
April last. Mr. Galbraith suggested that an equally good 
desulphurisation might be obtained by remelting the pig 
mors § in a cupola, which statement provoked some lively 
criticism from Mr. Snelus and Sir Lowthian Bell. Mr. 
Hadfield pointed out that the fundamental reaction 
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of the process had been described by Caron in 1863. 

A paper on “ The Metallurgic Department in the Shef- 
field Technical School,” by Mr. B. i Thwaite, and read 
in abstract by the secretary, concluded the business of 
the meeting, which adjourned at 1.30 p.m. after the usual 
formal votes had been taken. With the exception of Mr. 
Massenez’s paper there was little that could be called 
new, and the generally uncritical mood of the members 
present, who showed only a very slight inclination towards 
dicussing the subjects brought before them, facilitated 
the quiet and rapid disposal of the business of the 
meeting, which occupied three and a-half hours instead 
of the three days thought necessary in former years. 








THE LAUFFEN - FRANKFORT 
MISSION. 


THE transmission of power from Lauffen to Frankfort, 
to which we referred in recent issues, is carried out upon 
a system which is quite novel, and so far no applications 
of it have been Ant > in this country, although we believe 
steps are now being taken to bring it into use. We 
think it will be well to give a short sketch of the system 
before describing the particular machines in use at 
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Fig. 2. 


Lauffen and Frankfort. Continuous current motors have 
already attained a high degree of efficiency, and for the 
transmission of power to short distances are all that can 
be desired, but where power has to be transmitted for 
long distances the low potential of the continuous 
currents usually employed would necessitate the use of 
conductors of large sections which would be too costly. 
It is almost impossible to build continuous current 














Fig. 5. 


Fig. 4. 


dynamos for pressure of 1000 to 2000 volts, and it is 
therefore necessary to seek the solution of the problem 
of long distance transmission of power in the employment 
of alternating currents. Alternating-current dynamos 
have, of course, been in use for some years, but the 
problem of constructing a good motor to work with 
alternating currents has exercised many scientific minds, 
pe a recently no satisfactory solution had been 
ound. 
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Professor Ferraris in Italy, Tesla in the United States, 
Dobrowolsky, Haselwander and Wenstrém in Germany, 
and Leblanc in France, had all been working at the pro- 
blem, and the first published account was that of Ferraris 
in 1888. Tesla used two alternating currents of the same 
frequency, but differing in phase by 90 deg.; but this 
was found to have decided disadvantages, and a larger 
number were afterwards employed. The system of using 
several alternating currents differing in phase was dis- 








Fig. 6. 


tinguished as the “Rotary current” system by Mr. 
Dobrowolsky, for the following reasons :—If a continuous 
current be passed round the coil of a galvanometer the 
needle will be deflected either to the right or left-hand, 
according to the direction in which the current is flowing; 
if an alternating current be passed round the same coil 
the needle will oscillate backwards and forwards; while 
if a series of alternating currents differing in phase be 
passed round the coil, the needle will rotate continuously. 
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Fig. 7 ! 


Figs. 1 to 5 show diagrammatically the earliest method 

| of winding the coils with two or three currents differing 

in phase, and these were proposed in 1887 by Bradley 
j}and Tesla, in the United States. These methods are, 
| however, only slightly better than when ordinary alter- 
| nating currents are used, the motors suffer from the 
| disadvantages of being unable to start when loaded, and 
of suddenly stopping when overloaded. In order to work 
satisfactorily they must synchronise with the dynamo, and 
before the load is applied must be got up to their proper 
speed. The great advantage of the rotary current system 
| of Dobrowolsky is that by its use motors may be built at 
| a low cost which work very economically, and do not 
| need to run synchronously with the dynamo which pro- 
| duces the current. These motors can be started with the 
| load on, and may be overloaded without coming to a 
| standstill. Early in the summer of 1889 the first prac- 
ticable motor of this class was built by the Allgemeine 
Elektricitiits Gesellschaft, of Berlin, and they have since 
built the motors which are used at the Frankfort Exhibi- 
/tion upon the Lauffen-Frankfort transmission plant. 
|The system differs from that employed by Tesla and 
‘ others in the fact that, as a rule, more than three phases 








are used, so that the motors are driven by a series of 
currents differing in phase bat slightly, and for this only 
three leads are employed. ‘The rotating field in the 
Tesla motors was not absolutely constant, and with a 
—— of magnets in the form of a ring the intensity of 
the field can only be kept constant when the number of 
excited coils remains constant. 

Figs. 6 and 7 clearly show that the sum of the work of 
several similar currents of varying phases is not constant ; 
the result is that the magnetism is pulsating, and with 
two currents of 90 deg. difference in phase the pulsations 
reach 40 per cent., while with three currents differing in 
phase by 60 deg. they only reach 14 per cent. The ampli- 
tude of the pulsations therefore diminishes rapidly as the 
number of currents employed increases, and with motors 
built upon the Dobrowolsky system these pulsations 
should be reduced as much as possible. In the Tesla 
motor the field is not only rotating, but is also strongly 
pulsating, as the reader will gather from an examination 
of Fig. 6, which represents two alternating currents 
differing in phase by 90 deg. Fig. 8 represents a 
small motor of 2-horse power built upon this system, and 
coupled direct to a continuous-current dynamo. The 
three leads will be seen in front, and the current used is 
that which arrives from Lauffen. The plant was shown 
at Frankfort at the same stand as the large motor, and a 
small ;;-horse power motor of the same type was exhi- 
bited operating a small fan. In cases where three 
currents differing in phase by 60 deg. are used, four con- 
ductors are necessary; but where the currents differ in 
phase by 120 deg., three wires only are required. Owing 
to the interlinking of the various currents, it is difficult 
to regulate the quantity of current flowing in each wire; 
and as the current flowing in each wire finds its return 
path through the other two, it is necessary that a balance 
should be obtained. In order to obviate this difficulty, 
the separate currents are produced at Lauffen as ordinary 
alternating currents, and are not interlinked until they 
reach the three transmission wires; the controlling appa- 
ratus is put into each lead, and it is thus possible to 
control each main separately. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Italy: Mining industry.—Mining industry increased the 
value of its products from £1,676,821 in 1870 to £2,952,610 in 
1882, and the number of workmen from 30,257 to 52,326, 
since when, owing to a general diminution in the price of 
metals, there has been a decrease in both value of products 
and number of people employed, but the latter was not pro- 
portionate to the former. In 1888 the value was £2,095,116, 
and the number of workmen 49,154. In 1889 the 
value increased to £2,142,170, and the number of 
workmen decreased to 48,981. The value of the yearly 
produce per head was in 1870 £55 7s. 9d.; 1882, 
£56 8s. 6d.; 1888, £42 12s. 6d.; 1889, £43 14s. 3d. One-half 
of the value of mining products consists of sulphur. The 
value of lead and silver extracted in 1878 was £160,000; in 
1885, £380,000 ; in 1886, £480,000; in 1889, £440,000. The 
value of metals extracted in smaller quantities, such as anti- 
mony, copper, gold, mercury, &c., was £600,000. Miners’ 
wages at various periods were :— 








| 1862. | 1867. 1871. | 1881. 1888. | 1889. 
js. dis. dis. djs. dis. dis. d 
Sardinian Mines— | | 
Sardinians, per day jl 542 0 2 0 2 44111 111 
Others, per day L 93 2 4¢ 2 93 |8 71 3 04 3 Of 
Sulphur Mines, Romagna— } 
Quarriers .. <a 2 SEAL 1G 2 33/2 138 THR TF 
Sulphur Mines, Sicily — | 
Miners . 1 10%,1 10,%'2 93 |3 2% 1 10381 101} 








The pay of sulphur miners in the Romagna has decreased 
with the commercial values of sulphur. 


Italy: Industries of province of Florence.—In the province 
of Florence, which is more agricultural than industrial, the 
foundries and other works are of relative importance only, 
and owing to the restricted market generally, produce a large 
variety of articles. Those erected always find work to do, 
and their number is increasing. Improved methods of work- 
ing have permitted a larger use of cast iron, and thus lessened 
cost of production. Progress is still hampered by strong 
foreign competition, and the general trade depression of late 
years. Against the former, protective duties in favour of 
Italian industry were conceded by the Customs Tariff of 1888; 
but competition has not decreased, and prices have not risen. 
Gas and water pipes which ten years ago were quoted at from 
£14 4s. 8d. to £16 5s. 14d., now fetch only from £6 18s. 2d. to 
£8 2s. Td. per ton, though there is no great difference in the 
price of pigiron. Balcony and stair railing have fallen from 
£20 6s. 5d. and £16 5s. 14d. to £10 19s. 53d. and £10 3s. 2d. 
per ton. Part of the difference is explained by the forced 
paper currency existing at the earlier date. The Tuscan 
wrought iron—ferro el maglio, once so much appreciated—is 
now only in demand for the manufacture of agricultural 
implements, and the production tends to cease. Special 
attention is paid to the manufacture of oil and wine presses, 
and recent exhibitions have shown that this branch of 
industry is making great strides. The number of persons 
engaged in the metal industry of this province is 6878, of 
whom 5662 are employed in the working of metals, and 1216 
in the manufacture of machines, &c. The majority of the 
establishments are small, and employ only a few hands. Pig 
iron for foundries comes from Great Britain and Follonica. 
Iron used is Belgian, English, French, German, and Italian. 
Steel comes from Austria, Germany, and Sweden; occasionally 
from England. Machinery, machine engines, tools, &c., are 
chiefly French, German, or Swiss, though Italian engines are 
found in some works. The use of British machine tools is 
declining on account of their high prices, as compared with 
those of German manufacture, but agricultural machines 
still hold their position. The exertions of German travellers 
to push their trade are indefatigable, and as they are always 
anxious to comply with the desires of their customers they 
are often successful; while British firms, instead of travellers, 
forward catalogues which are of little or no use, especially as 
they are for the most part drawn up in English, and prices 
are quoted according to English weights and measures. The 
daily hours of labour in the principal factories are usually 
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ten, though in some cases they may be eleven. Work is not 
as a rule carried on on Sundays. In the railway workshops 
work in summer commences at 6 a.m., lasts until 11 a.m., 
and is resumed at 1 p.m., until6 p.m. In winter the hours 
are from 7 a.m. till noon, and from 1.30 to 6.30 p.m. The 
following figures give an idea of the current rates of wages 
paid in foundries and mechanical workshops. Though 
referring to the principal establishments only, except as 
regards foremen, they may be considered the normal rates 
for Florence; but much depends on the manner in which the 
workmen are paid. It often happens that the daily wages are 
fixed at low rates, but the hands are able to earn more work- 
ing by piece-work on the basis of the fixed rates of pay:— 


Foundries :— s. d s. d. 
Apprentices .. oe - perday .. 0 9% to 1 7} 
DT tS. os. ne ee eb ee » -_ » 4 9 
Master foreman .. 2 _ » 6 0 
> 6s ke Ge ” 2 2%, 4 0 
Moulders for tubings. . ae 28 » 3 
Other hands.. .. .. ae 1 545, 2 4 

Mechanical workshops :— 

a ee » - OM. 1 
Carpenters, modellers .. .. ae 2 2%. 4 4 
Fitters, erectors.. .. .. .. a 1 7, 4 0 

Gauger ibe kee ae — » 4 4 
Hands at boring machines . 2 2 » 2 
Hands at planing ; ° ~ -_ o 2 = 
Masterforeman .. .. .. .. ae -_ »o t= 
Labourers ne “eBoy = 

Smiths’ shops :— 

Blacksmiths.. .. .. .. .. “ere Bee 
Blacksmiths’ apprentices .. ae on om gg: OO 
Hands at forge hammer .. .. om 1 7 , 110%, 
Operatives, various .. .. .. | .. 17 7 1 om 
Locksmiths are paid from 1s. 0}d. to 2s. 4#d. a-day, of from 


ten to twelve hours. In the workshops of the South Italian 
Railway Company at Florence, employing near 1000 hands, 
the average wages per hand was in 1888 3d. an hour—,,d. 
more than in 1884. At the Officina Galileo, a scientific 
instrument factory, the rates paid were, for 


Carpenters and modellers :— s. de s. 6d. 
Master foreman .. +. «- perday .. — 3 i 
Ordinary hands .. oe Sol i a 

Draughtsmen on 22 5 7 

M e! 2 ” > %” ‘3 

a * - 830,383 & 

a ae ee ee ee 2 20, 8 
urers, average .. .. 1 9% 


Since 1863, wages of carpenters, modellers. and smiths have 
increased by from 16 to 20 per cent., and of labourers by 


10 per cent. Outside the city of Florence the rates of 
wages are :— 
Pistoja. 

Apprentices — from orphan asylum —in the s. d. a 2 
different departments - «+ per wee ~ 0 44 
Regie 6... 2. . 5 pede 0 44, to 0 93 

Foundries .. .. .. ‘or a ei S 8 4 

Smiths, average .. a" 2 — = » 2 4} 

Prato 

. «» per week 1 23 to 1 9 

Carpenters .. > per day 20 »34 

Foremen ee ee ee ee * - = » 8 OF 

Mechanics, average .. ” - 99 2 23 

Moulders (foundry) .. vi 20, 40 

i sa us ob “os . 20, 3 4“# 
EB .. oe © 20 2 4 


The principal foundry in the city is the “‘ Stabilimento del Pig- 
none,” established over forty years, and employing 200 hands. 
The works are fitted with four cupola smelting furnaces 
of 3:04 cwt., 19°7 cwt., 78°7 cwt., and 116°3 cwt. respectively 
and with two steam engines of 20-horse power each. The 
original machine tools are English, but all recent acquisi- 
tions have been made at Chemnitz. At the present time 
England is only applied to fora minimum quantity of steel 
required for some special purpose. The repairing workshops 
of the South Italian Railway Company employ about 1000 
hands, and are well fitted with machinery. Machine tools 
have hitherto been principally imported from Great Britain, 
and in a smaller proportion from FranceandGermany. The 
works of the Officina di Monte Domini employ forty-five 
hands, the productions consists of agricultural and industrial 
machinery, iron furniture, &c. The machine tools are of Swiss 
manufacture. Among other mechanical workshops may be 
mentioned that of Malenchini and Co., the representatives of 
J. Eadie and Co., Glasgow, and of Ruston, Proctor, and Co., 
Lincoln. The principal work is repairing, but some small 
agricultural machines are made. At the Officina Galileo 
scientific instruments of all kinds, but especially geodetical 
and optical, are manufactured. The works are well fitted 
with the necessary machine tools, made principally in France 
and Germany. The advance in the employment of electricity 
for domestic purposes has caused the rise of three or four 
small establishments for fitting up apparatus for electric 
bells, lighting, &c., and the manufacture of lightning-rods, 
but the main parts of the preceding are chiefly imported from 
Germany. At Bianchi’s factory of agricultural and milling 
machinery, Empoli, wages range from 133d. for apprentices 
to 4¢d. per hour for skilled workmen. The brass smiths of 
Florence are excellent workmen, and turn out articles of 
good artistic quality at low prices, but they work on a small 
scale. There are three manufactories of surgical instru- 
ments in the city, using the best English and Italian steel. 
The Tuscan workman is not so well drilled or so steady a 
worker as the British artisan, but he is endowed with an 
inherited feeling for art. His wages, though increasing, are 
still on a comparatively low scale. This report—No. 180, 
“‘ Miscellaneous Series ””—contains an account of the manu- 
facture of common cutlery at Sc ria in the Apennines, 
existing from early in the fourteenth century, and prices of 
some principal articles made. 

Switzerland : Coal and machinery in.—The United States 
Consul at Zurich reports:—The importance of the coal ques- 
tion for Swiss industrial interests is considerable. Most of 
the coal comes from Westphalia, and the distance from which 
it has to be transported enhances its cost so.as to make it a 
burden to Swiss consumers. A severe winter in Zurich 
means not so much increased profit to the coal dealer, as 
increased discomfort and self-denial to the middle classes and 
suffering for the poor. It cost from £8 12s. to £9 4s. 10d. 
to bring a wagon load of coal from the mines of Germany to 
the Zurich station. Belgian coal sold here at from £14 16s. 
to £15 4s. per wagon load, and soft coke for American self- 
feeders at £13 2s. 10d., of which freight from Barmen came 
to £8 8s. Great efforts were made by the Westphalian 
coal miners to secure Italian orders for coal, for the delivery 
of which across Switzerland the St. Gothard Railway offers 
especial facilities. A wagon can be loaded with coal at 
Saarbruck and unloaded at Genoa, Leghorn, or Rome. To 
secure this trade the German mineowners loaded a wagon 
with coal for Italy vid Switzerland for 6s. less than they 
would charge for the same to Switzerland. This bid for 
ewes 4 was not successful, as Italy continues to draw the 

uik of the coal import by sea from England. The export 
of machinery fell off somewhat during 1889—contrary to 
British report—but this was compensated for by an increased 





domestic demand. German competition made itself felt as in 
other branches of industry. Since the souning of 1889 great 
efforts were made in the direction of France by the Zurich 
machine manufacturers, who spared no expense and pains to 
render their exhibit at the Paris Exhibition a striking one. 
These efforts succeeded, as the list of awards to Zurich exhibitors 
shows. In weaving machinery the industry was very little 
changed; orders came in regularly and in sufficient numbers, 
but in most cases prices weakened and the cost of the raw mate- 
rial rose. The falling off in orders from South Germany, 
France, Austria, and Russia—those from the latter country fell 
toalmost nothing—was compensated for by a largely increased 
demand from Italy, in spite of increased duties. Domestic 
orders in such weaving machines were very satisfactory, 
indicating a constantly increasing preference for machine over 
hand work. Millingmachinery industry was inactive and shows 
no prospect of recovery, owing to the generally high duties 
imposed by foreign countries. The locomotive industry was 
actively engaged, and up to the end of the year had large 
orders—principally domestic ones—unfilled, due to the con- 
struction of a large number of spur and mountain railway 
lines throughout Switzerland, as well as to the remodelling of 
many locomotives belonging to the main lines. 

Switzerland : Factory labour in Zurich.—The United 
States Consul at Zurich reports:—An interesting insight into 
the system and thoroughness with which the laws pertaining 
to factory hours of labour are administered here is furnished 
by an official statement of the number and nature of permits 
issued for working overtime during 1890. Seventy-nine were 
issued, two of which should not . considered, as they did 
not apply collectively to the operatives in the cotton mill to 
which they were issued, but only to a limited number of 
carpenters employed on a Sunday in laying a new floor in 
one of the workrooms. The grounds on which the permits 
were issued are various, such as heavy orders, short delivery, 
pressing commands, behind-hand with the work, &c., military 
supplies, requirements of railway traffic, printing time tables, 
interruptions of various nature in the factory work by 
additions or repairs, reorganisation of work, want of water, 
changes in the market. 








THE CONSTITUTION OF THE ROYAL 
ORDNANCE FACTORIES.? 
By Wituram Anperson, M. Inst. C.E., D.C.L., F.R.S., Director- 
General of Ordnance Factories. 
THE Royal Ordnance Factories are founded upon the general 
rinciple that means shall be provided for the production of every 
kind of warlike store, but to a degree so limited that there shall 
remain abundant scope for the encouragement of the same class of 
manufactures by private establishments. The usefulness of the 
Royal Factories lies mainly in the facilities which they offer for the 
working out of new warlike appliances, for the repair of service 
stores, and in the effect which they have in preventing the 
formation of rings among the comparatively few firms which devote 
themselves to the manufacture of special war material. In addi- 
tion, however, it may be claimed that the long special experience 
of the able men who, as agers and f , bave fad the 
direction of the workshops, and the abundant means always avail- 
able when the necessity arises, have enabled the Ordnance 
Factories to supply certain stores which private firms have proved 
themselves incompetent to produce in reasonable time, and in such 
cases an unusual extension of some particular branch has become 
imperative. 
he Royal Ordnance Factories, among which the Army Clothing 

Establishment at Pimlico is not included, are six in number, 
Three of these, namely, the Laboratory, the Carriage Department, 
and the Gun Factory, are situated in the Arsenal at Woolwich, 
the Gunpowder Factory is at Waltham Abbey, while the Small 
Arms Factories are at Enfield Lock and Birmingham. Common 
to all the factories is the important department of the Building 
Works, which at Woolwich has charge of over twenty miles of 
railway, forty locomotives, and corresponding rolling stock, the 
hydraulic establishment for providing water under high and low- 
pressure, the electric light installation, the gas manufacture, the 
telegraph and telephone lines, the maintenance of streets, buildings, 
canals, and wharf cranes, the design and execution of ail new 
structures required by the factories, together with the maintenance 
of all existing lands and buildings; finally, the medical depart- 
ment, with its hospital, three military surgeons at the Arsenal, and 
civilian surgeons at each of the outlying factories; and there are 
besides two churches, with their chaplains. 

The Royal Arsenal, where we are now assembled, contains, in 
addition to the three factories, the offices and storehouses of the 
Commissary-General, who, as an officer of the Director of Artillery, 
is the custodian of the Land Service Stores; the establishment of 
the Storekeeper-General of the Navy, a recent creation of the 
Admiralty, in whose custody are the Naval Stores; and the 
Inspection Department, which is charged with the examination of 
all war material, whether made at the Royal Factories or furnished 
by private contractors. It is dependent on the Director of 
Artillery, and includes the Chemical Laboratory, over which our 
president ruled for so many years, and to which he has bequeathed 
a world-wide renown ; and lastly, the offices of the Ordnance Com- 
mittee, which is also a department of the Director of Artillery, 
through whose hands all questions of the design and efficiency of 
stores usually pass. 

The Ordnance Factories are sup to be worked on commercial 
principles, but in some respects the conditions under which they 
operate are widely at variance with those that prevail among 
private manufacturers. In the ro there is no floating 
capital beyond some £400,000 inves in stores, some of which, 
such as timber, gun stocks, sulphur, saltpetre, wood, and straw for 
charcoal making, are necessarily large, and cannot be charged to 
orders at the time of purchase; consequently the customers for 
whom we work, which are mainly the Army, Navy, India, and the 
Colonies, have to provide the money when they give the orders, 
In the next place, the higher appointments are governed by War- 
office rules, so that it is impossible to fill them up at anything like 
the salaries which it is found advantageous to pay to competent 
men by private firms, and though the total charge does not amount 
to half per cent. on the annual value of our produce, the expendi- 
ture is most jealously watched by the Treasury, whose control in 
these matters is absolute. The wages, which form about 50 per 
cent. of the value of our work, are supposed to be controlled by 
the market rates prevailing in the district, and are fixed by the 
several superintendents. 

Each department is governed by a superintendent, who is 
generally a military or naval officer. He is assisted by a chief 
clerk with a proper accountant staff, by an engineering assistant, 
and by the usual array of gers se f The whole of 
the factories, the greater part of the building works, the police, 
the medical staff and chaplains, are under the control of the 
Director-General of Ordnance Factories, who, in his turn, is respon- 
sible directly to the Secretary of State for War. The Director- 
General has a central office in the Arsenal, and is supported by two 
military and one civil assistants, with a large s of clerks and 
writers. The method of correspondence with the services is the 
same as the very convenient one in general use in the War-office, 
namely, communications are addressed to the heads of departments 
on foolscap paper specially printed for registration, and folded 
longitudinally. No ceremonial forms are used; the persons 
addressed are generally distinguished by the initials of their office 


1 Iron and Steel Institute. 
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—thus D.A. means Director of Artillery; D.C., Director of Con- 
tracts, The minutes are made as brief as possible, and are simply 
signed and dated by the writer, who also usually adds the initials 
of his office. The papers receive registration numbers at the War- 
office, and those relating to the same subject are kept together as 
much as possible, secured by paper bands or the much-derided red 
tape. By ‘‘drawing” any particular bundle of papers from the 
registry, the history of any matter is at once obtained from the 
beginning. In the central office of the Director-General, copies of 
all papers which concern him are kept, usually arranged in ‘ pads” 
under i headings, so that in a few moments the whole of the 
correspondence and minutes relating to any manufacture can be 
produced. 

The external correspondence is carried on in the same way as by 
private firms. 

The orders for work come in the form of ‘‘extracts” from the 
Commissary-General, from the Storekeeper-General of the Navy, 
and from other services; and the completed work, as well as seni- 
manufactures, are paid for at the cost prices ascertained by the 
annual balance-sheet. 

A month or two before the commencement of each financial 
year, the Director-General is informed of the probable demands 
on the factories during the coming year, and he frames a parlia- 
mentary estimate showing the expenditure contemplated in salaries, 
wages, materials, indirect expenses, and proposed additions to 
buildings and hinery, and indicates how these outlays are 
balanced by the appropriations in aid contributed by the several 
services whose wants are to be met. These estimates are closely 
scrutinised by the Financial Secretary on behalf of the Secretary 
of State; and, when settled and passed by Parliament, it is the 
Director-General’s duty to see t the expenditure does not 
exceed the amounts voted. 

The capital account of the Ordnance Factories stood at the 
beginning of the last financial year at £557,945 for buildings, and 
£718,949 for machinery. These amounts do not by any means 
represent the actual value of the items named, but they form 
convenient sums in the variation of which the Secretary of State 
can judge whether the factories are growing or shrinking, and 
they also serve as bases for the charge of five per cent. deprecia- 
tion on buildings, and ten per cent. on machinery, which forms 
part of our cost, and governs the amount to be expended in the 
provision of new buildings and machinery when no special emer- 
gency calls for abnormal extension, As no interest is payable on 
capital, the precise figure at which it stands is a matter of no 
moment. We aim therefore at a nil vote; that is to say, we strive 
to avoid asking Parliament for any special grant chargeable direct 
to capital. 

By far the larger part of the work is done by the piece, either 
by single piecework, according to which each man is paid for the 
operations he performs, or on the fellowship system, according to 
which a group of men, or a whole shop, co-operate in the manu- 
facture of a number of articles, the wages expenditure on each of 
which is a fixed sum, which is divided among the workers in 
proportion to their rating and to the time expended. 

Subletting to middlemen is not permitted, neither are percen- 
tages ever paid to foremen. 

The rating of the workpeople is in accord with the outside trade 
prices, and is influenced by the abundance or scarcity of labour; 
the piece workers are supposed to earn on the average from one- 
fourth to one-third more than their rating; the prices are fixed 
with that object, and remain tolerably constant, except in so far as 
improved machinery or greater skill and experience enables the 
prices to be lowered from time to time. 

No special charge is made for machines and tools; their main- 
tenance and cost of working forms a portion of the indirect charges 
levied on the wages expended in each department. The rate is 
not fixed, however, but varies each year according to the actual 
expenditure as determined by the annual balance sheet; and 
even in each department the rate may vary in the several shops, 
according to the nature of the work and the size of the machines, 
which influence so greatly the relation of wages to the cost of 
material. 

The stores are kept with a care and accuracy which I venture 
to think will not be found in private establishments. The variety 
of stores is enormous; and some of them, such as timber and gun 
stocks, have to be kept a considerable time ; while others, such as 
sulphur and saltpetre, which can only be obtained from abroad, 
are kept in large quantities, so as to have an ample reserve in 
time of war. ‘The various articles are arranged in the storehouses 
in such a manner that the quantity at any time in stock can be 
easily seen and accurately ascertained by reference to the entries 
in the books and tally-boards which show the remain from the 
previous year, as well as the quantities received and issued. The 
issues are made, as far as possible, at the actual invoice prices, the 
cost of storage being carried to the general indirect expenses. No 
annual stock-taking is attempted, but a certain number of men are 
at work all the year round taking random tests of the remains 
and comparing them with the quantities shown on the tally-boards 
and ledgers; the errors discovered are invariably insignificant. 
Even the timber, which forms a very large stock, amounting to 
about three years’ consumptiun, is kept stacked sv that one end of 
each log or plank is visible, and has stamped upon it the date of 
receipt and the measurement. The store accounts are posted up 
to within a few days after the last issues, and the quantities and 
cost are furnished each week to the departments for entry into 
their cost books. The cost of production in the Royal Factories 
embraces every expenditure incurred, including the five free holi- 
days which the men receive and the medical attendance to which 
all are entitled under certain rules, and which last financial year 
involved an expenditure of £19,035, As already stated, no interest 
is charged on capital. 

The accounts are supervised, chiefly with respect to the proper 
allocation of expenditure, by the Accountant-General, and besides 
this Parliament exercises a direct supervision through the medium 
of the Exchequer and Audit Department, whose officers are con- 
tinually examining our books with respect to their general accuracy. 








They report to a Parliamentary committee, before whom evidence 
has to be given every year on various points raised by the Audit 
Department. 


e work of the clerical staff is greatly increased by the 
necessity for answering the numerous queries addressed by the 
Audit Departments, and by the anxiety of the Services to know 
how the expenditure on their orders is progressing. This anxiety 
arises from the regulation that money which has been voted by 
Parliament, if unexpended during the year, must be surrendered 
to the Exchequer. The same regulation presses rather severely on 
the factories, because the money set apart to cover depreciation, 
if unexpended during the year, must in like manner be surrendered ; 
but in such large transactions as we are engaged in, it is very 
difficult to compress the expenditure within the year, especially as 
the bulk of the work is performed by contractors, he de not 
always keep time. 

The number of hands employed in the Ordnance Factories 
amount to about 17,000, of which 13,000 are at Woolwich. A 
large number of boys are on the books, engaged chiefly in the 
Small-arms Cartridge Departments. Women are not employed in 
the factories, but a certain amount of cartridge sewing is given out 
for execution at their own homes. The average wage earned is 
about 32s, per week per man and boy. In the financial year 
1889-90 the value of completed work issued amounted to 
£2,259,126 ; the expenditure on all services, complete and incom- 
plete, was £2,590,053, of which w: were responsible for 
£1,339,045, and materials for £1,055,220, 

The time at my disposal has only permitted me to give this 
general sketch of the Royal Factories, and I will conclude by 
bearing testimony to the excellent spirit which prevails throughout 
the departments, the anxiety of each one employed to do his duty, 
and the cordial support which we all meet with from the Secretary 
of State for War and the various officers of the War Department 
and of the Navy. 
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RAILWAY MATTERS. 


TE cutting of the first sod of the Caledonian Dum- 
bartonshire line took place at Merry-bill, near Glasgow, on 
Tuesday. Mr. Fleming, of Keirnside, performed the ceremony. 


A NEW edition of the book on “The Working and 
Management of an English sah by Mr. George Findlay, 
manager of the London and North-Western Railway, is about to 
be published by Messrs, Whittaker and Co. 


Ir is reported in Hull that an important railway 
project is to be revived. It is proposed to tunnel or bridge over 
the river Humber, in order to open up a new and a shorter route 
t> London and the Midland counties. Sir E. Watkin has declared 
in favour of the project. If successful it will make great alterations 
in the course of traffic in the Northern and Eastern counties, 


Tue coal sent to London during August reached about 
667,000 tons, and the total for the eight months 5,476,800 tons, 
against something like 5,335,600 tons in the corresponding period 
of last year. The Blackwal] Company, having several large col- 
lieries in the Alfreton district, including the Shirland Silkstone, 
have long held a strong lead as far as London is concerned, and have 
sent there at the rate of 340,000 tons a year, Langley standing next 
with more than 250,000 tons; Birley Silkstone, 180,000; Pilsley, 
150,800; Grassmoor, 150,000; Clay Cross, 180,000; Eckington, 
120,000 ; Staveley, 112,000 ; and Tibshelf, 116,000. 


A GENERAL classification of the railway accidents in 
the United States in August shows :— 





Col- Derail- Other 
lisions. ments. accidents. Total. Pc. 
Dee os we OE nh an eS we le 7 
Defects of equipment .. 14 17 2 83 14 
Neglig n operating .. 65 18 fone 78 85 
Unforeseen obstructions 25 -- 25 ll 
Unexplained .. .. .. 32 38 _ 70 33 
TR ss <6 ce: as 0s SEB 110 2 223 100 
In his pet to the Board of Trade on a collision 


which occurred on the 17th August at St. Pancras station on the 
Midland Railway, Major Marindin says:—‘‘It should be noted 
that the hours of work of guard Tarlton upon the day in question 
were excessive. He came on _ at 11 p.m. on the 16th, and 
left duty at 2.45 p.m. on the 17th inst., a period of 15} hours, 
and, a Bol be was off active duty from 6 a.m. to 9 a.m. at Liver- 
pool, such an interval, spent as it was in the guards’ room at the 
station, is too short to be fairly deducted from the hours of work, 
and certainly does not provide a sufficient amount of rest between 
two periods of duty.” 


SEVERAL important changes have been made among the 
officials of the North-Eastern Railway. Mr. Robert Pauling, who for 
many years has been general goods manager, is about to retire, 
and will be succeeded by Mr. Charles Jasper, who for some time 
past has been assistant general manager. Mr. Robinson Murray, 
C.E., who has for over thirty years been acting as engineer to the 
company at Hartlepool, also retires, and is succeeded by Mr. 
Kinch, of Darlington. Mr. Edward Lake, who is at present 
mineral manager at York for the southern division of the line, is 
t» be appointed southern district goods manager at Hull, and 
Mr. Edwin Storey is to be goods agent at Hull. 


THE project for a railway in Weardale, from Stanhope to 
Wearhead, a distance of nine and a-balf miles, is making headway. 
The line would tap a good mineral district rich in } and iron- 
stone, and containing enormous quantities of limestone and 
whinstone. The Ecclesiastical Commissioners will give the land 
for the line, the estimated cost of which is £50,000, and they have 
»romised to take a considerable holding in debenture stock at a 
ne rate of interest, as they cannot legally take ordinary shares in 
the railway. Sir Joseph Pease, Bart., M.P., one of the directors 
of the North-Eastern Railway, is interesting himself in bringing 
about the construction of the railway, and local support is now 
being solicited. 


TuE proposal for the construction of the railway from 
Madras to Bezwada by the agency of the Madras Railway Com- 
pany has received the approval of the Madras Government. The 
Indian Engineer understands that the Governor in Council is 
strongly in favour of the direct route from Madras to Nellore, 
including the conversion of the metre-gauge railway from Gudur to 
Nellore. His Excellency further considers that the line from Madras 
to Bezwada should be undertaken as soon as funds can be provided, 
and that its construction should be intrusted to the Madras Rail- 
way Company, who should also be given the working of the East 
Coast Railway from Bezwada to Cuttack. The Government of 
India is to be addressed accordingly. 


A curious and serious railway accident occurred on 
Wednesday, about a mile from Bandon. A cattle train on the 
Cork and Bandon line, composed of et ge wagons full of 
cattle, left Bandon at 3.30 p.m for Cork. When about a mile 
from Bandon, a bull jumped from one of the wagons in the middle 
of the train, and becoming jammed between the wagon and an 
adjacent wall, bounding a road, the wagon aud eleven succeeding 
ones were upset. The permanent way and the rails were torn u 
toa great extent. A hundred cattle were killed and iejused, 
and two drovers, who, with about forty other persons, occupied a 
carriage at the end of the train, were seriously injured. The 
traffic was considerably impeded, and it is said that a thousand 
pounds’ worth of cattle were destroyed. 


Tue record of train accidents in August in the United 
States includes 111 collisions, 110 derailments, and two other acci- 
dents, a total of 223 accidents, in which 91 persons were killed and 
341 injured. These accidents are classified by the Railroad Gazette 
as follows: — Collisions: — Trains breaking in two, rear, 14. 
Misplaced switch, rear, 4; butting, 1; total, 5. Failure to 
give or observe signal, rear, 14 ; butting, 3 ; crossing and other, 7 ; 
total, 24. Mistake in giving or understanding orders, butting, 11. 
Miscellaneous, rear, 4; butting, 8; crossing and other, 13; 
total, 25. Unexplained, rear, 15; butting, 7; crossing and 
other, 10; total, 32. Total, 111. Derailments:—Loose or spread 
rail, 7 ; broken bridge, 6 ; defective switch, 3; defective frog, 1 ; 
broken wheel, 4; loose wheel, 1; broken axle, 6; broken truck, 
4; fallen brakebeam, 1 ; broken drawbar, 1 ; misplaced switch, 10 ; 
careless running, 2; track repairers, 1 ; animals on track, 7 ; land- 
slide, 4 ; wash-out, 6 ; malicious obstruction, 5 ; accidental obstruc- 
tion, 3; unexplained, 38; total, 110. Other accidents :—Broken 
side rod, 1 ; various breakages of rolling stock, 1 ; total, 2. Total 
h, of + + 








A Boarp of Trade report by Major Marindin has 
appeared on the collision which occurred on the 14th August at 
St. Enoch station, Glasgow, on the Glasgow and South-Western 
Railway. In this case the 4.5 p.m. train from Renfrew, when 
entering St. Enoch station, came into collision with the train of 
empty carriages forming the 1.18 p.m. down train from Carlisle. 
He concludes:—‘‘ The evidence clearly establishes the fact that 
the Renfrew train was running into the station as if there had been 
a clear road to the end of the platform line, and that the driver did 
not see the empty train standing upon the line in front of him 
until he was within some twenty-five yards of it, when he for the 
first time applied his continuous brake. The speed at the time 
was about eight miles an hour. It ap to me that it would be 
better to dispense with the caution signal altogether, and to issue 
strict orders that drivers are always to + ge with caution, 
assuming that there are carriages partially occupying the line 
ahead of them, and prepared to stop half way up the platform, 
until they can see for themselves that the line is clear to the 
buffer stop. This is an alteration which could be made within a 
fortnight.” 





NOTES AND MEMORANDA. 


In London 2867 births and 1272 deaths were registered 
last week. The annual death-rate per 1000 from all causes, which 
rd been 15:0, 15°7, and 16:3 in the preceding three weeks, fell to 


" Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
18°4 per 1000. The death rate at Bristol was the lowest, namely, 
12:4, while that at Preston was 32°4, highest as usual. 


Accorp1nG to the report of Mr. J. W. Dibdin, F.I.C., 
on gas supplied to London during the week ending 26th of 
September, 1891, there was one occasion on which the illuminat- 
ing power of gas was below the standard, namely, on the 21st 
of September, at Plumstead, 15°7 candles, The pressure of the 
gas supplied by the Gas Light and Coke Company, as tested in 
Fitzroy-road, N.W., on 26th September, at 6.30 p.m., was 2°5in., 
and the pressure of gas supplied by the Commercial Gas Com- 
pany, as tested in St. Leonard’s-road, E., on the 23rd of September, 
at 5.30, was 1‘din. 


THE total number of sea casualties to vessels belonging 
to British possessions abroad during the past year was 753, and the 
number of total losses was 242—tonnage, 45,727. This was lower 
as regards both number and tonnage than any of the preceding 
thirteen years. The serious casualties, not amounting to total 
loss, were 264, of which 54 occurred to steam vessels. The loss of 
life was 340 in 1889-90, against 227 in 1888-9, 99] in 1887-8, 1529in 
1886-7, 818 in 1885-6, and an average of 551 for the ten years 
ry | 1886-7. The number of missing vessels was 15, against 

4 in 1888-9, 21 in 1887-8, 14 in 1886-7, a an average of 28 in the 
ten years preceding 1886-7, 


Tue following is said to be the Swiss method of hard- 
ening cast steel for cutting tools. Mix in a suitable vessel four 
parts of pulverised resin and two parts of train oil. Stir well in 
this one part hot tallow. Into this mixture the article to be hard- 
ened is plunged at a low red heat and held there until thoroughly 
cooled. Without cleaning off, the piece is again put into the fire 
and suitably tempered in the ordinary way. An examination of 
steel thus hardened indicates that the hardening is deeper and 
more uniformly distributed than is commonly the case, and that 
the steel is less brittle. Articles thus hardened have excellent and 
durable cutting qualities. 


Tue hardest steel at present successfully worked by 
the electric welding process is that used for band saws. The 
American Manufacturer says that besides the regular work of making 
the joint in continuous band saws, it has been ingeniously adopted 
for replacing broken teeth in finished saws. Formerly it was 
necessary to cut down to a smaller size any saw from which one or 
two teeth had been broken, thus losing not only the difference in 

rice between the two saws, but also the entire cost of the labour 
in cutting the original saw. Now when a tooth is broken out, they 
simply fit in a new tooth, which is electrically welded in place, 
and a drop of oil applied at the completion effectually restores the 
temper of the saw to a serviceable point. 


ATTENTION has recently been called to soapstone, a 
material which possesses extraordinary qualities in withstanding 
atmospheric influences, such as those which have so much to do 
with the corrosion of iron and steel, and from experiments made, 
it is said that no other material is capable of taking hold of the 
fibre of iron and steel so readily and firmly as this. Specialities 
says that in China, soapstone is largely used in preserving 
structures built of sandstone and other stones liable to crumble 
from the effect of the atmosphere ; and the covering with powdered 
soapstone, in the form of paint, on some of the obelisks in that 
country composed of stone liable to atmospheric deterioration, has 
been the means of preserving them intact for hundreds of years. 


Tue official return as to the output of coal last year in 
the Hainaut mines, which yield nearly three-fourths of the total 
produce of Belgium, has just been published, and from this it 
appears that out of 20,500,000 tons the Hainaut mines produced 
just 15,000,000 tons, valued at £7,680,000, or about £2,240,000 
more than in 1889. These mines gave employment to about 85,000 
men, who received in wages nearly £3,800, 000, or £44 per miner. 
The total number of mines in Hainaut is given at seventy-one, of 
which sixty-six yielded a profit, the total for the sixty-six being 
put at £1,560,000, or sixty per cent. more than in 1889. The 
return also gives the depths of the principal mines, the deepest 
being the St. Henriette shaft, of the Flénu mine, near Mons— 
3796ft., and then come the St. Charles shaft, of the Poirier mine, 
near Charleroi—3174ft., and the St. Ghislain mine at Mons— 
2982ft. The exports of coal from Hainaut are chiefly to France, 
which took 3,823,626 tons last year, while the exports to other 
countries included 194,121 tons to the Grand Duchy of Luxemburg, 
166,561 tons to Germany, 144,269 tons to Holland, and 209,201 
tons to various countries not denominated. 


Some interesting particulars have been published 
concerning the use of steam power in Prussia for producing elec- 
trical energy. At the beginning of this year there were employed 
for all purposes 48,440 stationary engines of 1,718,281-horse power, 
and 13,424 portable steam engines of 128,130-horse power. Of the 
former there were 731 of 38,344-horse power, and of the latter 
sixty-three of 1266-horse power in operation exclusively for driving 
dynamos for producing light; whilst 177 fixed engines of 9697- 
horse power and twelve portable steam engines of 212-horse power 
were used to actuate dynamos for generating current for motive- 
power and other purposes. This makes a grand total of 983 engines 
of 49,489-horse power utilised for producing the electric current in 
Prussia. Of this sum Berlin occupies the first place with 16-07 per 
cent., the Governmental district of Dortmund second with 14°65 
per cent., and Arnsberg third with 6°10 per cent. Next to Berlin, 
the richest industrial districts use electricity the most. Water- 
power is only employed to a small extent in Prussia for electrical 
purposes, 


In an article on mountains and valleys, interesting 
mechanically, but not containing any novel theory, Mr. Warren 
Upham, in the Popular Science Monthly for September, says 
the strata forming the upper part of the earth’s crust are bent up and 
downin long, nearly straight or curving, wave-like ridgesand troughs, 
and where their disturbance was greatest the successive ridged folds 
are closely pressed together. The waves of the rock structure are 
then pushed to such steepness that their sides become parallel with 
each other, and the entire fold is driven forward into an inclined 

ition. The order of the strata on the lower side of the oppressed 
old is thus inverted ; the originally highest and last formed de- 
posits there lie beneath older s, in an overturned series.. Sub- 
aerial erosion then wears down the undulations and the crests 
of the closely folded strata, often planing them off until a long 
section, crossing mountain es, passes from older to newer beds, 
and onward from newer to older, in several alternations, having 
throughout the whole a nearly constant steep dip. Owing to the 
interbedding of hard and enduring sandstone, quarzite, gneiss and 
other rock formations, with more easily eroded limestone, shales, 
incoherent sandstones, or schists, the erosion commonly produces 
a new topography, making hollows and long valleys where the 
more erosible s have been removed, and leaving ridges and 
mountain ranges of the harder rocks. More than this, when erosion 
has been continued through very long periods, it tends toward the 
ultimate result of removing the upward curved or anticlinal 
portions of the great folds, and sparing the originally lower down- 
ward curved or synclinal portions, until valleys take the places 
which were originally occupied by the highest upheavals, while the 
original troughs, where the rocks were most compact by pressure, 
remain now as the principal mountain. ridges. 





MISCELLANEA. 


THE present term at the Finsbury School of Practical 
Amateur Mechanics, 45, Wilson-street, commenced on the 5th inst. 


Tue Union Steam Ship Company’s new twin-screw 
Royal Mail steamer Scot, which left Southampton on Saturday, 
3rd October, with the outward Cape of G Hope and Natal 
mails, arrived at Madeira at 11.0 p.m. on Tuesday, 6th October, 
and proceeded for Cape Town at 5.15 a.m. on 7th October. The 
Scot's passage was made in 3 days 3 hours 23 minutes, giving an 
average speed of 17 knots per hour. 


TuE twelfth examination held under the auspices of 
the Incorporated Association of Municipal and County Engineers 
was held at the Town Hall, Manchester, on Friday and Saturday, 
October 2nd and 3rd, The written and graphic examination was 
taken on the first day, and the viva voce occupied the greater part 
of Saturday. The Examiners were Messrs E. Pritchard, M. Inst. 
C.E., Past ident ; Jas. Lemon, M. Inst. C.E., Past President ; 
A. M. Fowler, M. Inst. C.E., and Chas. Jones, A. M. Inst. C.E., 
Past President. The next examination well be held in April, 1892. 


In our last impression we gave an account of Weyman’s 
‘‘Trusty” gas engine, and mentioned that Messrs. Weyman and 
Co. had taken in hand the manufacture of Knight’s petroleum 
engine. We are, however, asked to state that Messrs. Weyman 
and Co. are making an engine under Knight’s patents, but of 
quite a new design. They have already had an engine of this 
new design at work doing 4-horse power on the brake with, we are 
informed, one pint of Tea Rose oil per brake horse-power. The 
new engine is a four-cycle engine, not three-cycle as hitherto, and 
it has received great simplification. 

Cart. EarpLtEy Witmot, R.N., has written a book, 
which will be published by Messrs, Seeley at the end of the month, 
as one of a series, ‘‘Events of ourown Time.” The book is on ‘*The 
Development of Navies during the last Half Century.” It traces 
the gradual development of the modern battleship and cruiser from 
the wooden sailing ship of fifty years ago; also the progress of 
ordnance, torpedoes, and steam propulsion during that period. 
Foreign navies as well as our own are included. Naval operations 
and actions since 1840 are described as elucidating certain facts 
connected with the employment of modern fleets. The book will 
contain numerous illustrations. 


WE have received a copy of the programme of the 
Russian Antifire Exhibition, to be organised with the authorisation 
of his Imperial Majesty by the Imperial Russian Technical Society 
in St. Petersburg. (1) Appliances and means for the prevention of 
fires. (2) Apparatusand means of detection of fires and signalling 
the same. (3) Fire-extinguishing apparatus, implements and 
ingredients. (4) Life-saving apparatus and appliances ; and means 
of provisional assistance to sufferers. (5) Means of transport and 
locomotion of engines and men. (6) Organisation of fire-brigades 
and salvage corps, and outfit and accoutrement of the men. (7) 
Statistics and literature. Information to be obtained from the 
Organisation Committee of the Exbibition—Panteleimon-street, 2, 
St. Petersburg, Russia. 


THE first portable engine which ever made its appear- 
ance in Mashonaland was one supplied to the British South Africa 
Company, through the Brush Electric Light Company, in the spring 
of last year, by Messrs. Brown and May, of Devizes. This engine, 
which accompanied the —— party under Major Johnson, was 
hauled by twenty bullocks from Cape Town to Mount Hampden, a 
distance of nearly 1300 miles, and although it had many weeks of 
the most severe tumbling and jolting, and was once entirely capsized, 
it finally reached its destination apparently none the worse, and 
has since been working well in connection with the search lights. 
The engine was one of Brown and May’s ordinary portables with 
wrought iron wheels. The test, it must be admitted, was a severe 
one, and does the Devizes firm credit. 


THE industrial capabilities of Warwickshire as a coal- 
producing county appear to be rapidly progressing. The Warwick- 
shire coal-field is about sixteen miles in length, and it varies in 
breadth from one to four miles. The annual output of Warwickshire 
now exceeds that of Cumberland, which has hithertobeen first. The 
figures for 1890showa total production for Warwickshire of 1,744,000 
tons, as compared with 1,736,000 for Cumberland. Yetin 1871 Cum- 
berland raised 1,424,000 and Warwickshire only 724,000tons. In the 
decade preceding 1890 the production of Warwickshire increased 
from 1,101,000 to 1,744, tons, and the number of people 
employed rose from 4193 to 5572. The average of coal raised per 
man has increased from 179 tons in 1873 to 313 tons last year. 


At the new Richmond Main Sewerage Works at Mort- 
lake, the sewage as received is mixed in ‘‘ agitators,” of which 
there are four, with a precipitant called Alfesil. This is a com- 
pound manufactured at Heathfield by the Porous Carbon Com- 
pany. This compound contains large quantities of carbon mixed 
with chemicals in certain proportions, and has the effect of pre- 
cipitating the polluting matter in suspension as well as most of 
that in solution. From the sewage so mixed the effiuent water is 
found to be sufficiently pure to be discharged into the Thames. 
Should, however, the effluent water from any reason not be con- 
sidered sufficiently purified for such discharge, it can be passed 
through filter beds provided for the purpose, when it becomes clear 
and bright, and is oxidised by the carbon. The filter beds at 
Mortlake, as constructed by Mr. Melliss, C.E., the engineer of the 
works, are composed of alternate layers of (1) coarse gravel, (2) 
fine gravel, (3) porous carbon and sand in equal quantities by 
measure, and the whole covered with a thin layer of agricultural 
earth at present sown with grass. These filter beds are an acre 
and a-half in extent, and the carbon used in them is also made and 
supplied yf the Porous Carbon Company. Great satisfaction was 
expressed by the numerous visitors present at the opening on the 
28th ult., both with the works themselves, and the results obtained 
by the Alfesil compound asa precipitant and the porouscarbon filters. 


Tue Sheffield Telegraph reports a series of official trials 
of anchors or mooring gear by the Lords Commissioners of the Admi- 
ralty. These trials, which are stated to have been most exhaustive, 
were made with ail classes of anchorsin Portsmouth harbour. A final 
test of merit in holding power took place on the 14th, 15th, and 
16th of September last, when H.M.S. Hero proceeded to sea in 
suitably deep water, with hard ground, off Spithead, to test the 
selected five anchors chosen out of the many previously tried. 
‘«The method of procedure conducted by the officials of Steam 
Reserve, with officers and men from H.M.S. Excellent, was as 
follows:—Each anchor was let go in turn with a small buoy 
attached to denote the place where it fell. A row boat was in 
attendance, and likewise threw over a powerful anchor and 
buoy in the same place. The Hero then steamed half 
speed astern for twenty minutes, and after the distance of 
drag was carefully measured, a diver was sent down to 
report on the position of the anchor and the state of the 
ground over which it had dragged. The weight of the ordinary 
anchors of the Hero is 96 cwt., but these trial anchors were 
purposely made only 38 cwt., so that the ship was theoretically 
supposed to be considerably too strong for the anchors. This 

enerally proved the case, as most of the anchors dragged from 
¥o yards to half a mile before taking hold.” The report in the 
local paper adds: ‘‘ One remarkable exception, however, occurred 
with the anchor known as ‘ Hall’s’ patent. This anchor only 
dragged a few feet, and the report of the diver was that it had 
piled up in front of it no less than 12ft. of clay and gravel, clearly 
proving it to be the best holding ground gear at present in 
existence. The patentee is Mr. J. F. Hall, of Sheffield, a gentle- 
man well-known in naval, mechanical, and civil engineering matters. 
It was one of his anchors that quite recently saved the St. Tudno, 
when in a dangerous predicament through the breakdown of her 
engines off the Mersey bar in rough weather.” 
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ONE HUNDRED AND FIFTY-TON STEAM CRANE, 


MESSRS. EASTON AND ANDERSON, ERITH, ENGINEERS, 
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150-TON STEAM TRAVELLING CRANE. — WOOL. 
WICH ARSENAL. 


ABOVE we illustrate a fine travelling crane being erected 
at Woolwich Arsenal by Messrs. Easton and Anderson, 
of Woolwich. The crane will lift 150 tons on a span 
of 65ft. from centre to centre of the gantry rails. The 
crab consists of side frames of steel plates and angles, 
running upon five double-flanged wheels on each side, securely 


connected together, and carrying the steam engine and gear- | 
ing for all the movements, with a steam boiler, coal-bunker, | 


and feed-water tank, the whole covered by a corrugated iron 
house with angle iron framing. The cylinders are 10in. 
diameter by 10in. stroke, fixed to the ends of the side frames, 


and actuating steel crank pins in cast iron discs keyed on the | 


ends of the crank shaft, so that the crank pins are at right 
angles to one another. Each cylinder is fitted with a cast 
iron piston, with Mather and Platt’s packing, steel piston- 
rod, cast iron slide valve with steel slide-rod, single cast iron 
excentric sheave and strap, and wrought iron excentric-rod. 
The connecting-rods are of wrought iron. The crank shaft 
carries three nests of mitre wheels, one for each of the 
movements—hoisting, cross and longitudinal traverse. All 
the handles for governing the three movements and for 
changing speeds are brought together to the starting platform, 
between the cylinders. 

The hoisting gear.—The reversing mitre wheels on the crank 
shaft have twenty-four teeth, 2hin. pitch, 5in. face, with 
reversing clutches between them. The horizontal shaft of 
the centre wheel carries a mitre wheel of the same size at its 
other end, actuating a horizontal cross shaft, which actuates 
another horizontal shaft parallel to it by three pairs of spur 
change wheels, all 2in. pitch and 4in. face; sixteen teeth and 
fifty-four teeth for slow speed, twenty-six teeth and forty-four 
teeth for medium speed, and thirty-two teeth and thirty-eight 
teeth for quick speed. The last horizontal shaft gives motion 
to a vertical shaft at each end by mitre wheels, twenty teeth 
2}in. pitch, 4in. face, and these vertical shafts drive horizontal 
shafts by similar sized mitre wheels. Each horizontal shaft 
is of steel and has a worm forged and cut out of the solid on 
it, which engages into a cast steel worm wheel keyed on to a 
cast iron chain barrel. The worm is 12in. diameter to centre 
of teeth and 3in. pitch, and works in an oil bath. The 
thrust is taken by a hardened steel lens at the end of the 
shaft, bearing against a strong provision made to receive it at 
the end of the framing. The reaction in lowering is taken by 
an ordinary-wide collar against the bearing brass. There are 
two cast iron grooved hoisting barrels, each 4ft. diameter to the 
centre of chain and about 4ft. long, and each has a cast steel 
worm wheel keyed on one end, having seventy teeth 3}in. 
pitch, 74in. face, 78in. diameter. Each barrel is keyed on a 
steel shaft which runs in a bearing at each end, bolted on the 
side frames. The hoisting chain is 1fin. diameter, passes 
over four sheaves in the falling block, and three sheaves 
suspended from a strong box girder between the side frames, 
and has the ends fastened to the two barrels. 

The falling block consists of two sides or cheeks of 14in. 
thick steel plates, through which the gudgeons pass; four 
cast iron grooved chain sheaves, 3ft. diameter to centre of 
chain, bushed with gun-metal, and running upon a forged steel 
axle passing through the side plate; and of a bottom shaft or 








, crosshead, similarly supported in the side plates, and from 
| which the rams horn hook is suspended on a live roller bearing, 

| consisting of a number of balls running in three grooves in the | 
| top and bottom plates. The three top sheaves are like those 

| in the falling block, and run on a steel axle suspended by | 
| two wrought iron slings from a crosshead, which hangs by a | 
| steel bolt from a box girder of steel plates and angles extend- | 
| ing between the side frames. This top sheave block is free 
| to revolve on a live roller bearing similar to the one for the | 
rams horn hook. 

The cross traverse gear consists of a nest of mitre wheels 
| on the crank shaft, with clutches for reversing, twenty teeth, 
| 2hin. pitch, 4in. face, actuating a vertical shaft, which drives | 
a horizontal cross shaft at its lower end by a pair of bevel | 
wheels with eighteen and twenty-six teeth, 2}in. pitch, 4in. | 
face. This shaft drives another horizontal shaft by a similar 
pair of bevel wheels, which has two worms forged on it, with | 
worms cut out of the solid gearing into cast steel worm 
wheels keyed on to two of the axles of the running wheels, 
which are carried across, having a wheel keyed on each end. 
Each worm wheel has thirty-six teeth, 24in. pitch, 4in. face, 
and the worm has a single thread. 

The longitudinal traverse gear consists of a set of mitre 
wheels and clutches on the crank shaft, like those for the cross 
traverse, giving motion to a horizontal shaft, which drives 
another parallel horizontal shaft by two pairs of spur wheels 
for change of speed, having eighteen and eighteen teeth and 
twelve and twenty-four teeth respectively, 2in. pitch, 4in. 
face. This second shaft drives a horizontal cross shaft by a | 
pair of bevel wheels, having twenty and twenty-six teeth, | 
2}in. pitch, din. face. This latter shaft drives a vertical | 
shaft on one side of the crab, and through it a horizontal 
square shaft, resting in tumbler bearings on the traveller | 
girders, by means of two pairs of bevel wheels like the last, | 
having twenty and twenty-six teeth. At each end this square | 
shaft drives a vertical shaft on the end carriage by a pair of | 
bevel wheels having twelve and thirty-six teeth, 2}in. pitch, 
4in. face. Each vertical shaft drives a horizontal shaft, 
crossing the ends of four wheel axles at the height of their | 
centre line, by a pair of bevel wheels having twelve and | 
twenty-four teeth, 2}in. pitch, 5in. face. This horizontal | 
shaft drives four running wheels by bevel wheels having 
twelve and thirty-six teeth, 2}in. pitch, 4in. face, the 
36-tooth wheels being keyed on to the axles of the running 
wheels. Thus four wheels in each end carriage are geared 
for the longitudinal traverse. 

The crab sides are made of }in. steel plates, framed 
| together with 3in. x 3in. x jin. angle steels, and stiffened 
where necessary, and firmly framed together crossways. Each 
| side frame rests on five double-flanged cast steel running 
| wheels, 2ft. 6in. diameter on the tread, forced or keyed on to 
| their axles. The two wheels at the heavy end of the crab on 
| each side are fixed on axles common to both sides, so as to 

have four wheels geared up for the traverse. All the other 

wheels have short axles. Each wheel has a bearing on each 
side for the axle to runin. These bearings consist of a top 
brass in a cast iron axle-box, with a lubricating sponge-box 
kept up to the bearing with a key underneath. 

A platform is formed round the crab, and the whole 
surmounted with a house, framed with angle iron and 











covered with corrugated sheets, as shown: The platform is 
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END ELEVATIO!I 


strong enough to carry the boiler on one side, with a coal- 
bunker in the corner, and the feed-water tank on the opposite 
side. 

The boiler is of the cylindrical horizontal marine return- 
tube type, 5ft. 6in. diameter, 9ft. 9in. long, all steel, except 
the tubes, which are wrought iron. The shell is ,',in. thick, 
with double-rivetted lap joints for longitudinal seams, else- 
where single-rivetted; ends din. thick, each in one plate; 
flue, 2ft. 9in. diameter, ;,in. thick ; fire-box, jin. thick; 116 
tubes 2in. diameter by 8ft. long. The fire-box and ends are 
efficiently stayed with screw and gusset stays in the usual 
manner, suitable for 1001b. working pressure, although the 
ordinary working pressure is to be only 80lb. The total 
heating surface is 560 square feet. A sheet iron smoke-box 
with a hinged door, surmounted by a short chimney, is fitted 
to the front end of the boiler as shown. The boiler is fitted 
with all the usual mountings, including feed donkey pump, 
and lagged with Leroy’s non-conducting composition. A coal- 
box is fitted near the front of the boiler to contain one ton of 
coals, or sufficient for twenty-four hours’ consumption in 
ordinary work. A feed-water tank is placed on the platform 
on the opposite side of the crab to the boiler, to contain 
65 cubic feet of water, or sufficient for six hours’ ordinary 
work. The main girders are of the box section, made of steel 
plates and angles 7ft. 6in. deep by 2ft. 5in. broad over flanges; 
the top is level, and the underside fish-bellied, the ends which 
rest on the end carriages being 2ft. Sin. deep. Each of the 


| flanges is made of two plates fin. thick, extending about 20ft. 


either side of the centre, beyond that of one plate only, and 
two angles 43in. by 43in. by gin.; the webs are ;4in. thick, 
butt-jointed, the joints being covered by flat bars 6in. by din. 
on outside, and Gin. by 3in. T steels inside, each T steel being 
carried up both sides and across the top in one piece, to 
support the top flange. The ends of the girders are joined by 
a plate and angle, and are rivetted to the top girder of the 
end carriage through two fin. plates. 

Each end carriage consists of one top box girder about 
13ft. 8in. long over all, each end resting on a second box 
girder about 7ft. long, and rivetted to it through two jin. 
plates. Each of these second box girders in its turn rests on 
a double bottom girder about 6ft. long, and is rivetted to it 
through two #in. plates. This arrangement insures the uni- 
form distribution of the load over the eight wheels on which 
each carriage rests, whilst the wheels can adapt them- 
selves to any inequality of the rails. 

The top girder is 15in. deep over the angles, and 2ft. broad. 
Each flange consists of two plates, gin. thick, and two angles 
3in. by 3in. by gin.; the webs are ;4in. thick, and 6in. by 3in. 
by din. T irons are provided where the load is takenup. The 
second girder is 12in. deep over angles by 2ft. broad, with 
one plate gin. thick and two angles 3in. by 2in. by din. for 
each flange, and ;%in. webs and Gin. by 3in. by din. T stif- 
feners. The lower girder consists of two separate girders 
connected together at ends and between the wheels, each 
made of gin. web plate, and two angles 3in. by 3in. by gin. 
top and bottom. 

The wheels are of cast steel, double flanged, and 2ft. 6in. 
diameter on the tread. Each is forced on to a short steel 
axle running in an axle-box bearing on either side, similar to 
those of the crab. Four of the axles in each end carriage are 
lengthened to carry the bevel wheels already described in the 
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longitudinal traverse gear. The wheel base of each end car- | 
riage is about 21ft., and the length of the carriage over all 
about 24ft. 

The speeds provided are as follows:—Hoisting, 2ft. per 
minute for 150 tons, and 4ft. and 6ft. per minute for lighter 
loads. Cross traverse, 15ft. per minute. Longitudinal 
traverse, 15ft. per minute for full load, and 30ft. per minute | 
for lighter loads. 

The maximum range of lift is from 3ft. to 24ft. from the | 
ground to the bottom of the hook, with the top of the | 
gantry rails 26ft. above ground, giving a lift of 21ft. The | 
maximum cross traverse is 54ft. 

Generally the bearings have all brass linings, and suitable 
lubrication is provided throughout. Ladders are fitted where 


temperature; but the diagram is quite as effective otherwise with- 
out scales in those positions. 

The intervals are numbered at the base of the diagram, but are 
distinguished by letters at the top, for the purpose of pointing out 
the connection between those intervals, and the passage of the 
piston, during the down and up-strokes, over the zones bearing 
similar letters. The portions of the zone—horizontal—diagrams, 
assumed to represent the changes of temperature taking place 
during the movement of the piston over the zones, are shown by 
broken lines. The letters and figures on these di correspond 
with those in the drawings published last wevk ptember 25th. 

October 2nd. ALFRED BARD. 





FORCE AND MOTION. 


necessary, to give access to the several parts of the traveller. | Srr,—My two letters on this subject, which you kindly inserted 
All rivet holes are drilled. All gearing and running wheels | in your numbers of June 12th and July 3rd last, were based on the 


are of cast steel, and shafts of forged steel. 


Tests.—The plates and bars are of mild steel, with a tensile | 
strength of not less than twenty-eight tons per square inch, | 
an elongation of not less than 20 per cent., and a contraction | 
of area of 40 per cent. The boiler was tested to 150 lb. per 
square inch by hydraulic pressure. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 








ON A METHOD OF CALCULATING THE MEAN TEMPERATURE 
OF DIFFERENT PARTS OF STEAM CYLINDER WALLS, 


Sir,—Both theorists and practical men will be equally interested 
in any method of investigation which will tend to make patent and 
measurable the thermal and potential fluctuations taking place | 
within the cylinder during work, of which the varying tempera- 
tures of the cylinder walls form, at once, a scale, and an important | 
factor. A large number of your readers will therefore be grateful | 
to you for the extremely lucid summary, given in your issue for 
September 25th ult., of Professor V. Dwelshauver Dery’s description 
of the method ot approximately estimating such temperatures, 
and their distribution in the cylinder walls, devised by Mr. Bryan 
Donkin, jun. It is only the very inconsiderate among them, who 
will have allowed the feeling to intrude itself, that an unabridged 
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Zone ! 


translation would have been even much more provocative of 
gratitude. 

Want of time will prevent many, who would otherwise wish to 
do so, from following out the thermal fluctuations of the various 
zones of a cylinder during an entire revolution, from the table and 
diagrams given by you, and many of your younger readers would 
be quite unable to do so. One dares even to imagine that the 
man, the most practised in deducing relations and consequences 
from involved tables and diagrams, would welcome any means 
which would enable him to take, as it were, a “‘bird’s-eye view” 
of the whole field, grasp at a glance all the salient features, and | 
while still keeping these in view, at the same time to follow up the 
more remote and less obvious undulations and changes. The 
diagram which I enclose with this letter may be of some use in 
this way. At any rate, it is a collective and self-contained presen- | 
tation of the figures and lines of the table and diagrams you | 
published on September 25th. 

If you, Sir, think it will in any way conduce to the ready under | 
standing of the “‘complicated transmission phenomena,” or even of | 
the summary and diagrams published last week, you will no doubt | 
reproduce the drawing in your pages. Should you make use of | 
the diagram, a few words will serve to explain its construction and | 
meaning. 

The diagrams of temperatures for the several zones are plotted 
from the table of figures—p. 263, ENGINEER—or are taken from 
the diagram Fig. 3—p. 262, ENGINEER—as was done, for example, 
in the case of zone E in Fig. 6—p. 262. They are then arranged 
consecutively in the order of the zones—as shown in the side figure 
—under each other and in echelon. Each diagram is divided into 
the twenty parts representing the eqaal intervals, in which the one 
revolution is sup to be made. In the diagram for a single 
zone, the division lines of the intervals are vertical, as they would 
also be if the diagrams were arranged simply one above the other; 
but by casting them in echelon form, these lines now give a new 
set of diagrams, which run from the top cylinder diagram ZZ to 
that of the bottom Y Y. These new diagrams are, in fact, those 
of the temperatures of all the zones for the particular intervals, of 
which they represent the division lines. hen the horizontal, or 
zene diagrams are properly connected in all points by these interval 
lines, an apparent surface is produced, which represents at once all 
the thermal! fluctuations, during the down and up-strokes, in the 
entire depth of the cylinder walls. The base line for each zone, or 
horizontal diagram, is given in dotted line; but to avoid confusion, 
those for the interval diagrams are omitted, as they can be easily 
supplied by any one when required for use. Scales, it will be seen, 
are carried round the top be right sides of the diagram, as they 








enable one more forcibly to appreciate the extremes of changes of 


notion that forces are invariably and essentially double-ended. I 
now see that ‘‘A Crammer,” in replying to Professor FitzGerald, 


| denounces the idea as ‘‘a very peculiar concept.” I thought 


everybody would agree with me in such a fundamental truth, not- 
withstanding that many may persist—for auld lang Say rhaps— 
in attributing to inert matter a power of reaction. But I would be 
obliged to ‘‘ A Crammer” if he would give me a single example of 
a force pulling or pushing anything without at the same time 
pulling or pushing something else equally in the opposite direction. 
As I am afraid the discussion is drifting into Aristotelian, pre- 
Baconian ground, I am obliged to specify that what I mean is an 
experimental example. ROBERT GILL, 
ermo, September 30th. 


Simr,—“‘ A Crammer” seems to suggest what appears rather like 


| looking for a box of matches in the dark by the aid of a blown-out 


candle in proposing that, in reply to his challenge, I should give 
instances where force is manifested without motion to prove it a 
cause of motion. He rates my capacity for bulls really too high. 
This is, however, only by the way, for the only material point is, 


| whether the third law proves, ex absurdo, that force cannot bea 


cause of motion. 

With regard to text-books and balanced forces, where does ‘‘ A 
Crammer” find the common case of a body on an inclined plane 
kept in place by a string thus treated? ‘‘ The pressure of the 
body on the plane is equal and opposite to the reaction of the 
plane. These two forces, therefore, balance; similarly for the 
drag of the string and the pull exerted on it by the body. 
Therefore the body is in equilibrium, without any other con- 
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ever, does not and cannot from initial rest originate relative 
motion. One means here one, and no more, 

Neither the third, or any other of Newton’s laws of motion, pro- 
fesses to account for force, or deals in any way with energy, its 
laws, transfer, or conversion. Discussion on these seems not to 
have any very direct bearing on the universality of ‘‘A Crammer’s” 
conclusion as to the absolute and unconditional impossibility of 
even relative motion arising from pairs of forces, with members 
exerted on different bodies, under any possible circumstances in 
which they are bound to arise; nor on his right to charge me 
with an unnatural interpretation of the third law, when his own 
involves tying the hunting couples together by their tails in a way 
never contemplated or practised by Newton or his successors. The 
third law bas always been understood so as to cover such cases as 
the action of a magnet on a piece of iron, and the consequent force 
urging the magnet towards the piece of iron it attracts. 

lfast, October Ist. Maurice F. FirzGerarp, 


ENGINEERS IN THE NAVY. 


Sir,—I have read with much interest the correspondence which 
has appeared in your pases on this most important subject, and 
with your permission | would like to direct attention to an almost 
unconsidered aspect of the whole question. 

The obvious intention of the Admiralty is so to train young men 
that they shall become mechanical engineers of a very high type. 
I think it may be accepted as proved that the technical education 
imparted at Greenwich and elsewhere in the Dockyards is such as 
very few, if any, civilian engineers receive. But it has come at 
last to be understood that education of the kind which is needed 
to pass examinations does not by any means imply that the candi- 
date with the highest marks is the best man; and in eo far as 
engineers in the Navy are concerned, we have to consider whether 
they really are as good mechanical engineers as they think they 
are, : 

Curiously enough, this is just the point on which the most pro- 
found ignorance exists. Readers of THE ENGINEER, for example, 
like myself, have no means of ascertaining what engineers in the 
Royal Navy know and do not know. The reason is simply that the 
greatest reticence is observed concerning the duties discharged and 
the way in which they are discharged. Short of gross misconduct, 
an engineer may do what he pleases or leave undone what he likes 
without fear of being dismissed the service ; and it is no more than 
is due to the engineers of the Royal Navy to say that they are as a 
body extremely well behaved. e are driven, for lack of positive 
information, to turn to what I may term negative evidence in 
order to arrive at some estimate of the value of the training 


' imparted. 


ditions.” His interpretation—the natural one, he thinks—of the | 


third law would justify this treatment—one never adopted. Mine 
—in his opinion quite a peculiar and unnatural one—only justifies 
that ordinarily adopted, of applying, even in statics, to those 
forces only which are exerted on one body the rules of balance and 
name of balanced forces. His interpretation ties the hunting 
couples tight and close, hard and fast, by the tails to one another. 
Neither Newton himself nor any of his successors ever interpreted 
the third law as doing this. The couples always hunted different 
quarries in opposite directions, whether millions of miles apart or 
within a millionth of an inch of one another. ‘‘ A Crammer’s” 
interpretation at every turn makes the @ priori leap in the dark of 
assuming that pairs of equal opposite forces, when the members 
are exerted on different bodies, cannot possibly, under any circum- 
stances in which such couples are bound to exist, produce even 
relative motion of the ies the pair is exerted on. Newton 
never makes this leap. 

The instance of the finger pressing a stone with force just 
insufficient to move it, is not adequate, leaving the reply open that 
there are four forces exerted altogether, two on each body, and 
that each body is by itself in equilibrium under a pair whose 
members are both exerted on that body. It thus merely shows 
that, if conjoined with other forces, a couple whose members are 
exerted on different bodies may result : equilibrium, but proves 
nothing as to the leap in the dark that it must necessarily—under 
all possible circumstances—result in no motion of either body. 
Surely if, as ‘‘ A Crammer” seems to think, instances are plenty, 
he could cite several where, uninterfered with 4 the presence 
of other pe a of forces, or bodies, one such couple with 
members exe ona pair of bodies would not from initial rest 
produce motion of one or both bodies, as it does in the case of a 
free magnet attracting a free piece of iron. I myself never heard 
of a case such as I request ‘‘A Crammer” to cite, and do not 
believe any such case can be found. In his total denial of (3) 
‘*A Crammer” has, I think, forgotten my express limitation of 
the whole number of forces to two. 

As regards common motion of finger and stone together in one 
direction, it is, I presume, superfluous to give any explanation of the 
impossible event of its taking place from initial rest in consequence 
of their mutual actions alone, and without the interference of 
something external to both of them, As, however, ‘‘ A Crammer” 
speaks somewhat as if some explanation of this impossible event 
were possible or necessary, an explanation must be deferred till he 
explicitly concedes reference to bodies and forces exerted on them, 
external to both finger and stone, and substantiates his @ priori 
leap in the dark in a case where one pair of forces, the members 
exerted on different bodies, not interfered with in any way what- 
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In the first place, it is clear that the Admiralty does not attach 
a high value to its men. It gives small pay, and says plainly that 
the men are not worth any more. It may be said, of course, that 
it is not fair to judge of the men by the verdict of the Admiralty, 
and I admit that there is some force in this argument. But let us 
turn elsewhere, and what do we find? The engineers in the Royal 
Navy never invent anything. They have not originated a single 
improvement in any portion of the vast mass of machinery with 
which they have todo. It may be that on this point I, in common 
with many others, are mistaken ; but if so the mistake is due to the 
fact that engineers in the Navy ‘‘ do good by stealth, and blush to 
find it fame.” The point could, however, probably be easily set at 
rest if any of your Naval engineer correspondents would give a 
list of say half-a-dozen valuable improvements invented during the 
last half-dozen years by Naval engineers, He need not give the 
names of the inventors. 

Again, the Naval engineers never contribute one scrap to the 
literature of mechanical science, The only exception I can call to 
mind is a useful book written by the late Mr. Sennett, but this 
exception orly makes the rule seem more uniform. Naval engi- 
neers do not write books ; and they never read papers; nor take 
part in discussions, nor, ina word, do anything whatever to promote 
the advance of engineering knowledge. In this they are widely 
different from the engineers in the United States Navy, who con- 
stantly write. I might cite Shock’s splendid treatise on ‘‘ Marine 
Boilers” for example. Everyone acquainted with the United 
States Service literature is aware of the excellent papers con- 
tributed by Naval engineers to its pages. There is nothing of the 
kind done in England. 

The taxpayers are then in this position. We know that what is 
said to be a most admirable education is imparted to a certain 
number of men. We find these men subsequently placed in charge 
of extremely costly and complex machinery. We find them pro- 
vided with a large staff of artizans, known as engine-room artificers, 
who do all manual work for them. We find the Admiralty valuing 
the product of their training schools at about 50 per cent. of the 
value of sea-going engineers with Board of Trade certificates, and 
we are left absolutely in the dark as to what it is the Naval engineers 
really do in return for their pay. An impenetrable screen is 
drawn between them and the eyes of the public. This screen is 
rarely moved even a little bit, and when it is the result is not 
satisfactory. I gather, for instance, from one of your corre- 
spondents, that a principal duty of an engineer in the Navy consists 
in superintending stokers while they are painting the engines or 
greasing the slides of watertight doors, e ships of the Navy 
never steam at full power, after the trial trips are over. For long 


periods they are not under steam at all—for I do not call running 
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the electric-light engines being under steam. Is it unnatural that 

| should echo your wish, and ask some of your numerous readers 

in the Navy to enlighten my ignorance and tell me what a week’s 

work for an engineer in the Navy really means? JUNK RING, 
Falmouth, October 6th, 


WATER IN STEAM ENGINE CYLINDERS, 


Smr,—On this important question ‘‘Zero,” in his letter to you, 
asks for some information, and whether I have any experiments, 
By calculation from good feed-water experiments it is easy to know 
that there must be a large quantity of water, in some form, in 
nearly all cylinders; but “Zero” does not like this method. It is 
seldom possible to run this water out and catch it in a bucket, as 
he proposes, in an undivided state. In unjacketted high-pressure 
cylinders of compound engines he might sometimes be able to get 
it in this form, and I have seen water thus running out. 

It is much more probable that the 20, 30, or 40 per cent. of the 
feed-water is in a divided or pulverised condition on all the walls, 
covers, and passages, and the steam very foggy and misty. It 
appears almost certain that in all engines using saturated steam, 
this steam is foggy and much too visible, and the less economical 
the engine the thicker the fog. This fog is easily seen in little glass 
cylinders. Opening the cylinder drain cock and placing a bucket 
underneath alters the working conditions, when the pressure used 
is lower than the atmosphere, as air will enter the cylinder. A 
small glass vessel placed at the lowest part, and in direct communi- 
cation with the cylinder, is better. If much water is present it 
will find its way into this receiver and be seen, These glass vessels 
have been found useful in studying the phenomena of steam in a 
cylinder. They form part of the cylinder, and are attached like 
an indicator, being exposed inside te the steam and exhaust. The 
steam enters and the exhaust leaves them by a central pipe, the 
top of which is above the water-line. Water, if put into them, 
cannot run out, and it can only enter the steam cylinder from the 
vessel by evaporation upwards, The boiling of this water during the 
exhaust stroke is very visible. Not only in many engines is there 
no collection of water at the lowest part, but even if water is put 
into such a vessel, where it can be seen and watched, it will 
evaporate or boil away during the exhaust stroke. With four 
vlass vessels of this kind on a compound engine, one at each end 
of each cylinder, and working both with and without jackets, the 
loss by evaporation has been separately ascertained. 

It does not seem ee yf that ‘‘ Zero” gets no water out of 
his cylinder even with 22 per cent. of condensation. He does not, 
however, say what type of engine be uses, whether single cylinder, 
or jacketted, or wth at a &c. As to the mean temperature in 
the body of a steam cylinder, if I had his address I could send him 
some published experiments. Bryan DONKIN, JUN, 

Bermondsey, October 5th. 


PHYSICISTS UV. MECHANICAL ENGINEERS. 


Sir,—With regard to the difficulties raised by you, allow me to 
observe that another point seems to have been overlooked, viz.: 
How are those who have only hazy or tentative notions of any 
subject discussed to be got to see only the actual facts or the ulti- 
mate value of so-called new discoveries, when public sentiment, 
current ideas, or prejudice will allow of no solid advance beyond 
some attempts ‘to oppress the living at the expense of insulting 
the dead?” For surely it is insult to attempt to hang mortuary 
wreaths for defunct geniuses who, when living, could nut be under- 
stood because there was insufficient bond fides on the part of 
physicists or engineers, or both, to recognise a truth though shoved 
under their noses—or as you put it indirectly—‘‘ Why did Fara- 
day’s discoveries in magnetism, for example, remain a dead letter 
for years!” The inference of course being, if it was not absence 
of a true Jond fide, then it must have been that the judges them- 
selves were the blindest. E. W. D. W. 

October 2nd. 





BOILER-HOUSE ECONOMY. 


Srr,—I do not undertake in this letter to show how smoke can 
be consumed in the furnace, My aim is to make it clear to every 
manufacturer, engineer, and attendant in a boiler-house, how coals 
can be burned without producing smoke. When the engineer or 
fireman grasps the distinction between the difference of how smoke 
from coals can be burned, and how coals can be burned without 
producing smoke, they are a long way on the road towards clearly 
understanding the entire theory of the perfect combustion of coal ; 
but at present it admits of no gainsay that a large number of those 
whose duty it is in every-day practice to provide or put the coal into 
the furnace, possess very vague notions about the evaporative 
efficiency of coal. The theory of the combustion of coal has been 

tedly elucidated by skilled chemists, but their treatises pre- 





facts and illustrations given in elaborate treatises on the subject 
under discussion, and re-set them in language that will be plain to 
everyone employed about or in a boiler-house, so as to enable them to 
understand the part which the atmospheric air has to act in the 
plete bustion of the coal in the furnace. Reverting to the 
figures given above of the chemical position of coal, we may 
state that the main constituents of all coal are carbon and hydrogen, 
and a prime requisite for perfect combustion is that the carbon in 
the coal shall be changed to carbonic acid gas, and the hydrogen 
in the coal changed to steam. In the coal in its natural state, as 
it lies in the stokehold or automatic conveyor hoppers, the 
hydrogen and carbon are united and solid. The modes in which 
they enter into combustion are, however, quite different, and the 
nature of this difference I wish to impress deeply on the mind of 
every engineer and fireman, as the greater part of the waste of 
coal in boiler-houses, and the consequent emission of smoke from 
the chimneys, is traceable to the lack of clearly understanding this 
rimary distinctiou. The following paragraph should be printed 
in placard form and hung up in every boiler-house :—‘‘ The bitu- 
minous portion of the coal is convertible to the purposes of heat in 
the gaseous state alone, while the carbonaceous portion, on the 
contrary, is combustible only in the solid state, and the fireman 
must never let it slip from his mind that neither can be consumed 
while they remain united.” 

The inflammability of coal is due to the 5 per cent. of hydrogen 
gas which it contains, This gas and the carbon, during combustion, 
undergo decomposition, the carbon unites with the oxygen of the 
air to form carbonic acid gas, or carbonic oxide gas, and the 
hydrogen unites with another portion of oxygen to form steam. 

e combustion in the furnace of a boiler, it is therefore clear, is 
a chemical combination of the carbon and hydrogen with the 
oxygen of the atmosphere, and the carbon united with a due pro- 
portion of air forms carbonic acid gas, but if the air is not 
admitted to the furnace freely and in requisite quantity, carbonic 
oxide gas is formed. The importance of admitting the air in 
proper quantity will be best understood when I point out that 
when this is done the carbon is burned to carbonic acid gas, and 
1 1b, of carbon burned to carbonic acid gas renders useful 14,500 
heat units. On the other hand, if the air is not admitted in proper 
proportion the carbon is burned into carbonic oxide gas, and 1 lb. 
of carbon changed to carbonic oxide gas evolves only 4400 heat 
units. The quantity of oxygen necessary to effect the complete 
combustion of the coke—after the gases are expelled—is 16 lb. for 
every 6 lb. of coke on the grate. Now the volume of air which 
contains 16 lb. of oxygen is 900 cubic feet at ordinary temperature, 
and as the coal contains 80 per cent. of coke, or carbon, we have 
in one ton of coal 1600 lb. of coke or carbon, uiring its due 
quantity of oxygen, and which will be equal to 240,000 cubic feet 
of air. This quantity of air, which is absolutely necessary for 
the coke on the grate, must be upwards through the 
fire-bars, and the result will be carbonic acid gas of a high tem- 
perature; if the quantity of air is less, the product in the 
furnace will be carbonic oxide gas of a low temperature. The air 
required for the complete combustion of the hydrogen in a ton of 
coal is, we gather from the records of the engineers of the gas- 
light and coke companies, 100,000 cubic feet, and adding the 
240,000 cubic feet required for the coke or carbon, we have a gross 
quantity of 340,000 cubic feet of air as the minimum volume 
essential for the complete combustion of each ton of coal fed into 
the furnace; but in practice it is found that better results are 
obtained if the quantity of air through the fire-bars is 
about 270,000 cubic feet for the coke and 120,000 cubic feet for the 
gases expelled in the coking of a ton of coal by a conveyor 
stoker. 

The question which now confronts the engineer and fireman is— 
Can the desired and essential conditions for the complete com- 
bustion of coal and the absolute prevention of smoke be attained 
by hand firing or mechanical stoking? Let us see. Every fireman 
is aware that when a fresh supply of coal is thrown on the furnace 
it does not augment the heat or raise the pressure in the steam 
gauge. The black coal for a time only absorbs the heat of the live 
coal on which it is thrown, rendering the fire for a time 
inoperative. The green coal decreases the temperature as com- 
pletely as if so much water was poured on the grate. Before the 
charge was thrown on the grate the air was passing freely through 
the layer of incandescent coke on the fire-bars, supplying the 
necessary oxygen to the coke of carbon, and forming carbonic acid 
gas, which we have seen gives 14,500 heat units per pound of carbon 
or coke consumed, but as soon as the fresh charge is thrown on it acts 
like a wet blanket. The air cannot pass freely through the coal, 
and carbonic oxide gas is generated, which we have seen givesonly 
4400 heat units per pound of coke burnt ; besides the opening of 
the doors admits a large inrush of cold air against the highly 
heated surfaces, so that instead of augmenting the heat a cooling 

rocess is produced which causes sudden and unequal contraction 
In the various parts of the boiler. It is also during the first few 














supposed an intimate knowledge of the whole range of chemistry, 
and moreover most of them have taught too much and played the 
cicerone in language which is unitelligible to engineers of ordinary 
education, so that the pathway to knowledge is closed to them by 
the technicalities used; besides it is often necessary to wade 
through a weary flood of what is of no use to the practical engineer 
or fireman, and therefore it is not surprising that the books of the 
chemical experts are entirely discarded by those whu play the 
most active and direct part in the working of boilers and engines, 
and the stoking of furnaces. In this letter I propose to supply a 
general notion of the best means to utilise coal economically, from 
a commercial point of view, without producing any smoke, and at 
the same time obtain the largest quantity of heat. To make it 
clear how this can be done I must call in the help of our chemical 
friends, but we can ascertain all we need to know of the chemical 
aspect of the subject without troubling ourselves much with the 
technicalities—merely as such—as it will be more to the interest of 
engineers and firemen to understand the best means of effecting 
complete combustion of the coals and prevention of smoke, to 
generate thereby the largest measure of heat so as to produce the 
largest volume of steam, than to be told the names—useful or 
not—which nomenclators have used in their treatises. In writing 
this letter purporting to make clear to engineers and firemen the 
means of obtaining ical and smokeless firing, the first 
question that I feel dis to ask them is—Why does coal burn ? 
My answer is that coal is composed principally of the elementary 
substance carbon, This carbon when raised to a certain tempera- 
ture has the strongest desire to unite itself with the gas called 
oxygen, which is present in a large amount in our atmosphere, 
this union being attended with the production of heat and resultin 
in the formation of the invisible gas which is technically call 
carbonic acid gas. When, therefore, the coal is thrown by the 
fireman, or sprinkled over the grate by a fan-stoker, what — 
roughly stated, is (1) that the carbon of the coal enters into direct 
union with the oxygen of the air, emitting heat in so doing, the 
carbonic acid gas then produced escaping up the chimney in an 
invisible form ; and (2) that the earthy and incombustible matter 
present in all coals is left unburnt in the form of ashes and clinkers, 
Roughly speaking, coal consists of 80 per cent. of the element 
carbon, mixed with a small proportion of various mineral sub- 
stances, which remain as ash and clinkers when the coal is burnt. 
In addition to these constituents, however, coal contains, locked 
up in its interstices, a certain amount of inflammable gases, vary- 
ing in quantity in different kinds of coal ; but in the ordinary coal 
used in the furnaces of steam boilers the average chemical com- 
position is— Carbon, 80; hydrogen, 5; oxygen, 8; nitrogen, 14; 
sulphur, 1 ; and ash, 44. 
aving obtained this general notion as to the chemical nature of 

coal, let us next consider what I pointedly call the “fireman 
question,” viz., the best methods to obtain good and economical 
use of the coal and the absolute prevention of smoke. 

In —— on this head, I do not affect to give any new view 
on the best means to utilise the heat units evolved in the furnace. 
I desire simply to gather together in a ise form the scattered 














after a fresh supply of coal is thrown on the grate that all 
the hydrogen in the coal has been liberated, and the equivalent 
quantity of air is required for its combustion. This is just where 
even the most skilled firing fails most conspicuously owing to the 
fact that by reason of the covering of green coal thrown in, the 
of the air is most restricted when there is the greatest 
need for it. This is peculiarly unfortunate for the valuable hydro- 
gen and also for the party who pays the coal bill, likewise for the 
natives of the district who have to bear the ill effect of the dense 
volumes of smoke which are propelled from the chimney. The 
hydrogen in the coal is worth pound per pound about four and 
a-half times as much carbon, but with hand firing it is impossible 
to utilise this most valuable constituent of the coal in the best 
manner. Were there no other considerations these alone would 
induce capable commercial men and improving engineers to adopt 
better means for the free and proper introduction of the air for 
the gas. The answer to our question, ‘‘Can the desired and essen- 
tial conditions for the comp tion of coal and the abso- 
lute prevention of smoke be attained by hand firing?’ must be ap 
—- No. 
fore taking up the question, ‘‘Can the desired and essential 
conditions for the complete combustion of coal and absolute pre- 
vention of smoke be attained by mechanical stokers ?” let us discuss 
for a minute the usual hand method of cleaning the grate, as this 
operation is the most wasteful and expensive operation in a boiler- 
house. The method generally followed in removing the clinkers 
and ashes from a hand-fired furnace consists in letting the coal 
burn down until the coke is incandescent and then?push it back to 
the rear end of the fire-bars. The clinkers and ashes are raked 
out, but this is 7 postponed for a few minutes after the coke 
has been pushed back, as the clinkers are more easily disengaged 
if the furnace is allowed to cool down. This inrush of cold air is 
most objectionable, as the steam has fallen greatly and the boiler is 
for a time useless, 

We have now to deal with the question, ‘‘Can the desired and 
essential conditions for the complete combustion of the coal and 
the absolute prevention of smoke be attained by the adoption of 
mechanical stoking?’ I may premise the remarks on this part 
of the subject by the statement that these conditions cannot be 
attained in any of the sprinkling or fan stokers, as absolute smoke- 
l isonly possible with a coking stoker. The makers of fan 
and sprinkling stokers endeavour to prove that the smoke from 
these coals is bonnet. In the conveyor stoker the coals are burned 
without producing smoke, and this distinction involves the main 
question of plete economical combustion. The patentees and 
erectors of ‘‘sprinkler” and ‘‘ fan” stokers therefore ignore the 
elementary principles of combustion. When smoke is once pro- 
duced in the furnace, it is as impossible to burn it or convert it to 
heating purposes as it would be to convert the smoke issuing from 
the flame of a torch to the purposes of heat. That being so, abso- 
lute smokelessness can only be obtained by a stoker arranged on 
the complete conveyor coking principle, in which coals are burned 
without producing smoke, and in which the necessary supply of air 
can be passed through the grate and over the fire, and a high and 
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uniform temperature is thereby maintained to effect complete 
combustion of the volatile gases evolved by the coking of the coal 
on the front of the grate. By this system 14,500 heat units are 
rendered useful, and not 4400, as is the case in hand-fired or stoker 
** sprinkled ” furnaces. 

We have seen that economical combustion and absolute smoke- 
lessness are only possible under the following conditions :—(1) The 
coal must be coked on the dead plate or on the front of the grate, 
so that the gases evolved in passing over the incandescent are com- 
pletely burned. (2) The coal can only be coked if fed on to the 
dead plate automatically and continuously in the necessary quan- 
tity by positive mechanism. (3) A high temperature sufficient to 
convert all the coke on the grate into carbonic acid gas must be 
constantly maintained, so that every pound gives off 14,500 heat 
units, (4) That this is only possible when about 400,000 cubic feet 
of air is passed through the furnace for every ton of coal con- 
sumed, 7.¢., 160 enbic feet per pound of coal. (5) That the fire- 
bars should have a constant backward and forward and up and 
down alternate motion, to break up the clinkers and allow the 
ens of air to pass through the fuel. 

The above briefly indicate the prime requisites of a bi 
stoker that will burn coals without producing smoke, change the 
carbon in the coal into carbonic acid gas, so that each pound of 
carbon will give 14,500 heat units, and also change the hydrogen 
gas into steam, so that each pound of hydrogen will give 62,000 
heat units. Is this highest possible efficiency and perfect economy 
within the range of practical engineering? I reply certainly, and 
attainable not by a roundabout or expensive process, but by means 
of a simple automatic conveyor stoker, which complies with the 
above-mentioned conditions. The conveyor-stoker is so simple 
that a few lines will suffice to make the princples of its working 
plain. (1) The coal is fed in automatically and continuously from 
the hopper by steel spiral conveyors, and the feed being posi- 
tively regularandina uniform depth all across the grate there cannot 
be any irregularity in the depth of the fuel on the fire-bars. The 
supply can be instantly regulated between any desired limits. The 
automatic progression of the fuel over the grate also gives great 
uniformity of evaporation, as both the feed and the speed of the 
conveyor-stoker can be instantly altered as desired. (2) The coal as 
it is conveyed from the hopper, over the dead-plate, is gradually 
coked, and by means of the great regularity and uniformity of 
supply, the weight of fuel can be regulated to the weight of air, 
and this power of regulating the air entering the furnace to the 
coal consumed, enables the conveyor-stoker to constantly maintain a 
high and steady temperature. (3) As the coal is coked on the front, 
the gases are liberated in exactly the same manner as occurs in a 
zas retort, and these volatile gases in passing over the incandescent 
fire combine chemically with the air supplied through and over the 
fire-bars. This insures the due intermixture of air, and renders it 
impossible for the gases to escape unburnt up the chimney. (4) The 
fire-bars have a constant motion which keeps the fire quite clean, 
and this motion, in addition to breaking up the clinker, pushes it 
gradually to the end of the grate. This motion also allows the air 
to pass freely up through the fuel. (5) The action of the conveyor 
feeders, and the peculiar motion of the fire-bars, combine the 
features which we have seen are essential for the complete com- 
bustion of the fuel, the prevention of smoke, uniform and high 
temperature, and consequently the maximum work, highest 
efficiency, and greatest economy in a boiler-house. 

In the foregoing remarks I have shown how the highest efficiency 
and greatest economy of fuel is possible in a boiler-house, and I 
am also able to write from the most intimate personal knowledge on 
the a important question of labour economy, as I have had 
to do with the supplying of the conveyors and elevators for at 
least 95 per cent. of the automatic stoker-feeding systems in opera- 
tion at home and abroad. Down to 1886 no conveyor stoker-feeder 
had been put to work, as the Archimedian worms and cast iron 
screw types of conveyors were not suitable for this class of work. 
The first attempt to feed the hopper of mechanical stokers was 
made by Messrs. J. and P. Coats, Paisley. They are entitled to 
great credit for the go-ahead pluck which they displayed with the 
experiment, but conveyor stoking was not a practicable system 
until the Little and Stevenson patent steel spiral conveyor was 
invented. The inventors discovered that Messrs. J. and P. Coats 
had fitted a cast iron screw conveyor in an iron trough over a range 
of boilers, but this type had become obsolete in corn and oil mills— 
where it had been in operation over a century—and knowing its 
defects for all conveying purposes, especially as a coal conveyor, I 
brought the steel spiral form under the notice of Messrs. Coats, 
who at once saw the advantages to be gained by substituting 
the improved and flexible steel spiral conveyor. I next sent 
the drawings of a complete conveyor system to Messrs. Coats, 
showing an automatic conveyor storage hopper, clinker removing 
conveyors, and conveyor distributing the coal into each of the 
mechanical stokers; and at the same time a similar arrangement, 
modified to suit the different settings of boilers, were handed to 
Messrs. P. and P. Campbell, Perth, Messrs. A. Lyle and Sons, 
London, and Messrs. J. H. Gartside and Co., Ashton-under-Lyne. 
The system erected for Messrs. P. and P. Campbell at the Perth 
Dye Works was the first in the world in which the coal 
was taken automatically from a sturage hopper by con- 
veyors and elevators, and put into the hoppers of the mechanical 
stokers without any intervention of hand labour whatever, while 
the arrangement at Messrs. J. H. Gartside and Co.’s cotton mills 
at Ashton-under-Lyne was the first—through Mr. Bradbury’s fore- 
sight—in which the entire firing of the boilers was done by con- 
veyors, and the clinkers and ashes also conveyed away automati- 
cally by means of conveyors and elevators. Early in 1888 the 
drawing of a still more elaborate system was sent to me by Mr. 
8. Geoghegan, engineer-in-chief at Messrs. A. Guinness, Sons, 
and Co., Dublin. In this arrangement a large storage hopper was 
shown with a conveyer directly under. Outlet spouts and doors to 
regulate the supply of the coal from the storage hopper to the con- 
veyor were fitted, and an improved method of automatically con- 
veying away the ashes and clinkers. 

e next system was an arrangement of automatic coal hopper 
and stoker feeding conveyors for the Lancaster Wagon Company, 
where the coal was tipped direct into a coal hopper with a con- 
veyor under. This in turn carried the coal to the elevator which 
feeds the conveyor fixed over the hoppers of the stokers. The 
next system of automatic hopper and conveyor stoking system 
was that also carried out by the New Conveyor Company for 
Messrs. Fielden Brothers, Todmorden. 

It would occupy too much of your space to give particulars of the 
numerous other automatic conveyor systems carried out since the 
foregoing were completed by the New Conveyor Company, but it 
may be added that the experience — during the last five years 
has been so varied that it is doubtful if there is any form of 
boiler-house which could not be made completely smokeless and 
automatic. GILBERT LITTLE. . 

1, Metal Exchange-buildings, London, October 7th. ‘ 











AccorpDING to a consular report, the cereal crops of 
Egypt this year proved so extraordinarily abundant that, for a 
time, the railway service was hardly equal to the strain put upon 
it. Egypt, which used to export wheat somewhat extensively to 
Europe, has of late fallen off in this respect, but the exports of 
1890 were about half a million quarters, according to figures given 
in the consular report. Irrigation works, it is said, have been so 
greatly improved during the last few years that they have arrived 
at such a condition as to allow of crops being produced on a 
larger scale than has previously been known in Egypt; and even 
the prospect of a low Nile can be regarded with comparative 
equanimity. When a satisfactory scheme for the storage of 
water in Upper Egypt has been adopted, it is added, the area of 
cultivated land will be rapidly extended. Agricultural roads, now 
being constructed, will further facilitate the growth of cereal and 
other produce for export. 
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‘‘ ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THE ENGIneEr, or containing ques- 
“tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of comm 

*," We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 
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correspondents that letters of inquiry addressed to the public, and intended 
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envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be en of communications which do not comply 
with these instructions. 

To CorresponDenTs.— Will Mr. W. 8. Mackenzig, late of Crewe, be good 
enough to send us his present address ? 

Tiran.—Jt is impossible to settle the neutral point in the boiler until we 
know the position of the wheels. The proper course is to set out the 
Loiler with the wheels under it on inclines. A tee square will then give 
wou what yeu want. The normal level of water over a fire-box crown is 
Bin., but when the engine is running the water usually lifts and nearly 
fills the glass, giving 5in. or Gin, over the crown. When the water goes 
out of sight, the engine standing on a level, there ought to be lin. of 
water on the top of the fire-bor. 
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POLISHING BLUE. 
(To the Editor of the Engineer.) 
Sir,—Will any apo readers be good enough to say if they know ofa 
maker of machines for rowncing or polishing thumbs of blue? L. O. 
October 8th. 
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REPORT OF THE BULKHEADS COMMITTEE. 

Tue report of what is popularly spoken of as “The 
Bulkheads Committee ” will not, it is to be feared, prove 
very pleasant reading to many of the shipowners and 
shipbuilders of this country. When they consider how 
closely the recommendations of the Load-line and Life- 
saving Appliances Committees were afterwards approxi- 
mated tg in the legislation submitted to Parliament by 
the Board of Trade and subsequently made the law of 
the land, they will doubtless entertain very painful mis- 
givings in regard to the ultimate outcome of this latest 
inquiry of a Parliamentary Committee upon matters per- 
taining to the construction and management of merchant 
shipping. Had the report of the Bulkheads Committee 
involved no more serious issues than those on the load- 
line and life-saving appliances, it is probable that, how- 
ever much they might have been considered unreasonable 
and uncalled for, they would yet have been generally 
acquiesced in with as little demur as attended the legis- 
lation on these subjects. It is no secret that the free- 
board tables adopted by Parliament do not command 
universal concurrence, and it is further felt that they 
severely handicap British shipping in its competition 
with foreign tonnage; but, after all, the operation of the 
Load-line Act is known to be approximately fair between 
ship and ship on our own register, and not seriously unjust 
in any instance. In regard to the legislation which compels 
small passenger steamers plying on rivers to carry hun- 
dreds of lifebelts which are often stowed away where few 
could get at them in the panic of a collision, the hardship 
is limited to the value of the belts, and the shipowner 
finds consolation in the fact that the belts are cheap. 
Whether in either the one case or the other the law is 
defective in its details or unnecessarily irksome in its 
operation, it is generally admitted that it had become 
necessary for Parliament to interfere in some way, and 
there is a general disposition to submit resignedly to 
what has been done. 

But it is questionable if legislation based upon the 
report of the Bulkheads Committee will be enacted 
without the most bitter and prolonged resistance, and 
this will be due not so much to any fault on the part of 
the Committee itself, as to the terms of the reference 
which was laid before them. On the 7th March, 1890, 
the Board of Trade appointed the following gentlemen, 
viz., Sir Edward J. Harland, Bart., M.P., Mr. James G.S. 
Anderson, Professor Philip Jenkins, Dr. Alexander C. 
Kirk, LL.D., Mr. James Laing, Mr. Thomas B. Roy- 
den, M.P., to be a Committee to consider and report 
upon the spacing and construction of water-tight bulk- 
heads in ships of the mercantile marine. Eight questions 
were submitted, and upon them the Committee were 
requested to report. Briefly stated, these questions were 
as follows:—(l1) The manner in which ships shall be 
sub-divided so as to float in moderate weather with any 
two compartments in free communication with the sea; 
(2) to discriminate in their reply as regards the sizes and 
types of vessels; (3) how to make water-tight bulkheads 
strong enough to bear all the strains due to an adjoining 
compartment being in free communication with the sea; 
(4) to furnish rules ior the guidance of Board of Trade 
surveyors in determining the sufficiency of such bulk- 
heads; (5) to state under what conditions so-called 
water-tight doors may be permitted in water-tight bulk- 
heads; (6) in what way a longitudinal bulkhead modifies 
the effect of transverse subdivision, into compartments; 
(7) what particulars, drawings, and calculations should 
be furnished by shipowners to the Board of Trade, so that 
the latter may be able to say when bulkhead subdivision 
is sufficient to allow of a reduction in the number of 
boats and life-rafts carried by a vessel; (8) to supply 
recommendations on any other matters in connection 
with bulkheads such as would, in their opinion, contribute 
to the safety of life at sea. 

This summary of the questions submitted to the Com- 
mittee will show that the latter had not so much to say 
whether all the conditions laid down were practicable, 
desirable, or necessary, as to show how those conditions 
may, if possible, be fulfilled. In view of this aspect of 
the matter we can better understand how it is that a 
Committee comprising two shipbuilders, two shipowners, 
and a marine engineer who is the senior partner in a 
shipbuilding firm, should formulate rules and draw plans 
for bulkhead sub-division and construction such as 
hitherto has never been even approximated to in mer- 
cantile ship construction. Had these gentlemen been 
formerly of opinion that transverse water-tight bulkheads 
should be stiffened to the extent indicated in the tables 
and drawings appended to their report, we do not doubt that 
long ere this there would have been many vessels supplied 
with bulkheads so constructed. For, be it remembered, that 
for years before Parliament insisted upon the freeboard 
tables of Lloyd’s Register being compulsory throughout 
the mercantile marine, shipowners were in great numbers 
voluntarily marking on their ships the load-lines assigned 
by the Committee of that society. It did not require an 
Act of Parliament to make shipowners, as a body, load 
their ships safely. Legislation was necessary for the 
few, and not the many. But up to the present time 
there is not a mercantile ship in existence fitted with 
bulkheads constructed even approximately as strong as 
those shown by Sir Edward Harland and his colleagues 
to be necessary in order to fulfil the conditions indicated 
by the Board of Trade. It would thus appear that either 
the conditions laid down by the Board of Trade had 
never before been considered necessary in mercantile 
vessels, or else that the manner of fulfilling those condi- 
tions had never before been made the subject of such 
careful inquiry. Perhaps both of these possible solutions 
will explain the case, and more especially the latter. 

It has always been recognised, since the first iron ship 














was built, that the material afforded opportunities for safe 
construction such as were not possible with wood; and 
so, from the beginning, iron ships were fitted with water- 
tight bulkheads. Indeed, the earliest iron sailing ships 
had frequently two or three transverse bulkheads, whereas 
now they are rarely built with more than one, situated 
near the bow; which is, as its name suggests, intended 
more as a precaution against collision than any other 
form of casualty. But in steamers bulkhead sub-division 
has increased from year to year, and this has been more 
particularly the case in the largest class of vessels 
engaged in the passenger trade. In some of the best and 
most modern of these the extent of sub-division does not, 
if at all, fall short of that suggested by the Committee 
for vessels of their length and type. The bulkheads of 
some of them, too, have been constructed in the most care- 
ful and conscientious manner, with a view to making 
them strong enough to endure the strains due to a 
compartment being in free communication with the 
sea; and yet, as we have already remarked, they 
have not come up to the standard indicated by the 
Bulkheads Committee. The fact is simply this, that 
while the statical effect of filling a compartment with 
water, more especially in regard to the vessel’s buoyancy 
and trim, has been clearly understood, we have known 
little or nothing regarding the dynamical conditions of 
the problem when a vessel is rising and falling in a sea- 
way. This it appears has been made the subject of 
experimental investigation by the Committee, and now 
we learn that the stiffening hitherto considered adequate 
is far from being so. It is impossible for us in the limits 
of this article fully to show what the stiffening recom- 
mended by this Committee actually amounts to in ships 
of different depths. Some idea of their views may, how- 
ever, be gathered from the fact that vertical stiffening is 
adopted to the entire exclusion of all horizontal stiffen- 
ing except that which is afforded by decks. These vertical 
stiffeners are to be placed in all cases 30in. apart, as is 
usual at present ; but instead of being formed of angles 
or angle bulbs in all sizes of vessel, only the bulkheads of 
very moderate depths are stiffened with that form of 
material. For instance, when the stiffening bars are not 
fixed at their extremities, a bulkhead 20ft. deep between 
the lowest deck and the top of a double bottom—when 
the total depth of vessel is 44ft.—is to be stiffened with 
plates l4in. by jin., and four angles 3}in. by 34in. by 

{;in., thus forming a T-section. If the stiffening bar is 
connected by a bracket to the double bottom, the size may 
be reduced to 12}in. by 4in. by 4in. by 4gin., channel 
section. For a bulkhead 24ft. in depth  t the lowest 
deck to double bottom in a vessel 44ft. deep the size of 
stiffener is increased to 173in. in depth under one con- 
dition and 14in. under the other, and in every case, be it 
still remembered, these stiffeners are to be spaced 30in. 
apart. Four of the Committee agree in regard to this 
formidable arrangement, and the separate recommenda- 
tion of the other two—Messrs. Harland and Royden— 
differs from that of the majority less as regards the 
sizes of the stiffeners than in the manner in which the 
necessary amount is determined in any specific case. It 
is far from our intention to question the wisdom of these 
recommendations. On the contrary, we believe them to 
be necessary in order to fulfil the conditions laid down 
by the Board of Trade in the questions submitted to the 
Committee; and our belief is strengthened by what we 
know of the practical experience and scientific skill of 
the gentlemen who have signed the report. But, all the 
same, if such an enormous addition of materials is 
necessary in order to make transverse water-tight bulk- 
heads what their designation would indicate them to be, 
what are we to say of the transverse sub-division in nine- 
tenths of the vessels now afloat ? This is a question 
which will inevitably arise in connection with this report, 
more especially in regard to the future issue of passenger 
certificates for existing vessels, and we are curious to 
learn how it will be answered. 

There is, however, another branch of the report which 
will give rise to even greater discussion than that of 
bulkhead stiffening. The Committee have discriminated, 
as directed, between the several types and sizes of vessels, 
and their discrimination has upon the whole been most 
judicious. Nevertheless, their recommendations will 
scarcely be welcomed by the owners of cargo steamers and 
sailing vessels. They say, “Although all vessels, what- 
ever their length, can be sub-divided, so as to ke able to 
float in moderate weather with any two adjoining com- 
partments in free communication with the sea; yet if 
small vessels were sub-divided to that extent, their holds 
would be so reduced in length as to impair their value 
for commercial purposes. Having regard, therefore, to 
the exigencies of trade, we recommend that the following 
six grades be adopted, according to which certain vessels 
should be fitted with bulkheads.” The first four grades 
include vessels having passenger certificates under the 
Merchant Shipping Acts, but the fifth grade applies to 
sea-going steam vessels not less than 300ft. in length and 
sailing vessels not less than 275ft. in length, which do not 
have passenger certificates. Also the sixth grade applies 
to sea-going steam vessels between 260ft. and 300ft. in 
length and sailing vessels between 225ft. and 275ft. in 
length which do not have passenger certificates. For 
steamers and sailing vessels shorter than these no legis- 
lation is proposed. A diagram appended to the report 
shows how the rules recommended for bulkhead sub- 
division would apply in the several grades; but as chief 
interest will probably be directed towards the fifth and 
sixth grades, we will simply point out in what way they 
will be affected. 

At present a cargo steamer of 300ft. long has usually 
three transverse water-tight bulkheads, exclusive of the 
collision bulkhead, and a fourth bulkhead is not required 
until a length of 330ft. is reached. The Committee’s 
report recommends four bulkheads, exclusive of the 
collision bulkhead, the latter being optional. In other 
words, the after hold is to be cut into two lengths. 
Sailing vessels of 276ft. long have now only one bulk- 
head, situated at abont 20ft. to 22ft. from the stem, 
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while the report recommends three others, giving 
lengths of hold of 56ft., 81ft., 60ft., and 55ft. Again, 
steam vessels 260ft. long are required at present 
to have two transverse water-tight bulkheads, exclusive 
of the collision bulkhead, and a third bulkhead is not 
required until a length of 280ft. is reached. The report 
recommends three bulkheads in such vessels, exclusive of 
the collision bulkhead, which is optional. In other words, 
the fore-hold will be cut into two lengths. Sailing vessels 
of 225ft. in length will be required to have two bulkheads, 
exclusive of an optional collision bulkhead, if this report 
is adopted by Parliament, instead of only a collision bulk- 
head at a short distance from the stem, as at present. 
The additional bulkhead sub-division recommended for 
steamers is thus seen to be much less than for sailing 
vessels, and it will doubtless be from owners of the latter 
class of shipping property that the resistance to the 
Bulkhead Committee’s recommendations will be the 
stoutest. 

There is much in the report deserving of careful atten- 
tion beyond the points to which allusion has been made. 
More especially is this the case in regard to the method 
adopted for determining the safe limits of length of the 
compartments at different parts of vessels of various 
lengths and sheer. In the graphic system of representa- 
tion one is much reminded of the habits of thought and 
the scientific methods of the late Professor Jenkins, to 
whom we are sure that no small share is due for the 
meritorious work performed by the Bulkhead Committee. 
His loss has already been keenly felt, not only in Glasgow 
University, but, by naval architects throughout the 
country; and it will be still further apparent when once 
the controversy begins which will assuredly be aroused 
by the presentation to Parliament of this important 
report. 


MODERN MILITARY APPLIANCES. 


A DIScUSSsION upon the strategic lessons which may be 
learned from the Hampshire military maneuvres would 
be entirely out of place in these columns. It is interest- 
ing, nevertheless, to observe the influence which mecha- 
nical science has exerted upon the turning out of a couple 
of ordinary divisions of modern soldiery, such as those 
which have just been competing with one another during 
the operations in Hampshire, under the respective com- 
mands of Major-General Lord William Seymour and 
Major-General Charles Mansfield Clarke. Four very 
important mechanical and scientific appliances, all of 
them most recent inventions—and three of them brought 
out for the first time on occasions of this nature—were 
employed during the military operations in the Meon 
district. 

The magazine rifle appeared for the first time as a 
service weapon in the hands of a large body of troops; 
and we are bound to confess that, although the magazine 
had an uncomfortable look resting against the collar bone, 
whilst the rifle was carried at the slope, that it appeared 
a handy and easily-manipulated weapon. The volley- 
firing with it pmewns as even a sound as the rumbling of 
a wagon wheel along a dry road; and it seemed as though, 
on active service, the stream of projectiles would flow 
with the utmost speed and regularity from the muzzle of 
the rifle, so long as the quantity of ammunition was not 
exhausted. The sound of discharge was sharp and 
incisive like that of a pea rifle. One great advantage it 
possesses is the almost entire absence of recoil; and, 
although blank ammunition does not of course give any- 
thing like the “ kick” which is experienced when firing 
with ball ammunition, it was clear from the method with 
which the young soldiers handled their weapons that 
they appreciated the immunity from sore shoulders which 
are so often the result of rifle practice. 

Cordite, also, was employed for the first time during 
military mancuvres. Small-arm cordite cartridges have 
not as yet proved to be a success. Nearly one hundred 
rounds of ammunition made with this material were fired 
recently out of a magazine rifle. A trifling increase was 
then made in the length of the cordite pellet, when the 
rifie burst, on discharge, into a thousand fragments. 
Hence the experiments with cordite in Hampshire were 
limited to firing with a battery of field guns, which had 
been expressly fitted up for the occasion, and a descrip- 
tion of which appears further on. A good deal of cri- 
ticism was encountered from the spectators owing to 
a few missfires which occurred with the cordite-firing 
guns; but a very little consideration will show the probable 
reason for such an accident. Our 12-pounder breech- 
loading field gun is fitted with a chambered breech, 
sufficiently large to contain a cartridge filled with 4 lb. of 
powder. But when cordite is employed it is found that 
only 1 1b. 1 oz. is required to be packed into the cartridge 
in order to produce a similar muzzle velocity, viz., 
1710 foot-seconds; hence the remaining space in the cart- 
ridge has to be filled up with paper or some other easily 
ignited material, and it was this “filling” which occa- 
sioned the missfires alluded to by its arresting the 
impinging flame from the friction tube. Of course when 
guns are constructed for cordite the chamber will be 
made correspondingly small. The noise produced by 
fire from the cordite battery was not nearly so great as 
that from powder guns. The smokeless nature of the 
cordite was also very apparent, or rather non-apparent. 
Whilst speaking upon this subject we cannot avoid 
giving expression to a hope that cordite may not, with- 
out the most exhaustive experience of its behaviour under 
all conditions, whether climatic or otherwise, be permitted 
to usurp the place of our tried and trusty friend—gun- 
powder. ‘That it approaches in attributes to the high 
explosive compound class can hardly be denied, seeing 
what are its constituents. It consists of nitro-glycerine 
with collodion cotton dissolved in it. Then gun-cotton is 
dissolved in the compound thus produced, and sub- 
sequently a little camphorine is added to the mixture for 
the purpose of softening and reducing the detonating 
properties of the explosive. 

The principal secrets in the preparation of cordite are 





process of compressing it into pencils or cords. These 
cords are about the size of a slate pencil, and are precisely 
similar in appearance to lengths cut out of a gutta-percha 
whip. They are flexible, but break when bent suddenly. 
Now cordite cannot be kept safely in hot magazines. 
Professor Abel says that it may be carried safely in 
magazines up to 100 deg. of heat, but the Calliope 
reported that her magazines when in the Pacific fre- 
quently recorded a temperature of 140 deg. of heat! 
How about the security of cordite cartridges under such 
circumstances? There is little doubt that chemical 
action of a most dangerous character would be induced, 
and that the result might be most disastrous of employ- 
ing cordite under such conditions. In this connection it 
may not be inappropriate to mention a singular circum- 
starce in regard to the Cordelia explosion. The com- 
mander of the vessel standing on the bridge described 
the intensity of explosive action set up as analogous to 
that of the detonation of some high explosive. More- 
over, several of the deaths were due to violent shock and not 
to bodily injury. It has been suggested that by some unac- 
countable mischance a cartridge of cordite, made up—as 
they are—to ordinary dimensions, may have got mixed 
up with the powder cartridges in the magazines. That 
the climatic influences of the South Pacific would have 
been all in favour of the deterioration of the cordite, if 
such had been the case, seems exceedingly probable. It is, 
however, right to say here that it has been authoritatively 
stated that no cordite could possibly have been on the Cor- 
delia. But the new E.X.E. powder has recently displayed 
attributes of uncertainty which would account for any 
misadventure. During experiments at the proof butts, 
the pressures produced within the powder chamber of a 
gun rose suddenly from 12 tons to 22 tons to the square 
inch, without any apparent reason. 

Machine gun fire was also extensively made use of in 
the manceuvres on the flanks of positions which were 
undergoing attacks. The effect was excellent, and the 
rapidity with which those handy little weapons were run 
about from place to place quite disabused one of the idea 
that they would hamper the movements of the regiments 
to which they were attached. We cannot help wishing 
that the new 3-pounder Maxim—1°85in.—quick-firing gun 
could be utilised for the purpose of supplementing 
infantry fire in the field. It fires a shrapnel shell, and 
can get off thirteen rounds in a minute! There is only 
one process—putting in the cartridges. The recoil opens 
the breech-block and extracts the cartridge case; the 
spring then pushes the gun back into the firing position. 
The breech closing is self-acting. All you have to do is 
to feed the weapon and see that it is firing in the right 
direction. 

The captive balloon proved to be a most valuable 
adjunct to military evolutions. It hovered about over 
the field of battle, and communication was held from 
time to time between the aéronaut and the commanding 
officers below, messages and sketches being sent down 
with the greatest possible ease and rapidity. The only 
objection to the extensive employment of such means for 
reconnaissance in times of active service in the field is 
the great original cost of a balloon. They are made of 
goldbeater’s skin, which is a preparation contrived from 
the stomach lining of a calf, and some 13,000 skins are 
required to produce one balloon. Three skins are 
cemented together to make sufficient substance. The 
joints of the skins are all overlaid with the greatest care, 
and the cement by which they are joined together is the 
trade secret of the Birmingham firm by which they are 
manufactured. 

Another recent innovation in war matériel used for 
the first time in the mancuvres was the 12-pounder 
6 cwt. steel breech-loading wire gun. A battery of these 
was present, under the command of Major Eustace, R.A. 
The breech end of the gun is turned down and strapped 
with steel tape, similarly to that on the wire gun invented 
by Mr. Longridge, and, in consequence, the weight of the 
weapon has been reduced from 8 ewt. to 6cwt. This will 
probably be the Horse Artillery gun of the future. It 
was with the battery of wire guns that the cordite cart- 
ridges were used. 


THE FINAL IMPROVEMENT OF THE STEAM ENGINE, 


THE putting of the final touches on the steam engine has 
been reserved, it would appear, for Professor Thurston. 
Before us lies a paper from his pen, reprinted from the 
“Proceedings” of the United States Naval Institute, 
Annapolis, bearing the title which we have adopted for 
this article. The direct thesis which Professor Thurston 
undertakes to maintain admits of being stated in very 
few words. The best steam engines are very nearly 

erfect. The only chance of making better than these 
ies in diminishing cylinder condensation. Professor 
Thurston does this by attacking the cylinder covers and 
piston plates with nitric acid and water, and then coating 
the surfaces with boiled oil, which forms a varnish and 
prevents the transmission of heat from the steam to the 
metal. This is the final improvement of which the 
steam engine is susceptible. 

Many years ago it was proposed in this journal that the 
faces of pistons and the inside surface of cylinder covers 
should be coated with lead in order to reduce cylinder 
condensation. The lead would act in two ways. In the 
first place, it conducts heat very badly ; and in the second, 
its specific heat is very small. The quantity of steam 
necessary to raise a pound of cast iron oma x degrees 
being 1, the quantity of steam required to raise a pound 
of lead through the same range would be roughly ‘25. 
We may set the greater weight of lead to be heated 
against its inferior conductivity, and so it follows that, 
in theory at all events, a lead cylinder could condense 
only about one-fourth of the steam that an iron cylinder 
could condense. Professor Thurston glances at the Linery 
of the subject; but he says nothing about our suggestion, 
which has, no doubt, escaped his notice. In 1866 he 
tells us that Mr. Charles Emery tried certain experi- 
ments with three tubes 18in. long and l}in. diameter, 


in the proportions of the ingredients and in the ultimate | “‘ charged and exhausted like a steam engine cylinder.” 





One was of iron, another of glass, and the third of 
enamelled iron. They all took different volumes of 
steam. The glass being unity, the iron took two, and 
the enamelled tube one and a-half volumes of steam in 
the same time. Mr. Emery next tried experiments with 
wey of engines which were precisely duplicates. They 

ad 8in. cylinders and Sin. stroke. One of these was 
enamelled all over inside, the enamel in the bore of the 
cylinder being ground so that the piston ran steam-tight. 
The other was left in the normal condition. One of the 
great difficulties encountered in preparing a theory of the 
steam engine lies in the strange incoherence of the 
results of experiments. Mr. Emery’s data formed no ex- 
ception to this rule. He found, as might be ex- 
pected, that the condensation was much less in the 
enamelled cylinder than it was in the normal cylinder. 
It is commonly held that the condensation is dependent 


for its amount on the range of temperature in the 


cylinder; consequently, it would be reasonable to expect 
that the benefit to be derived from using the enamelled 
cylinder would be greater as the pressure and range of 
temperature increased. The result of the practical test 
did not support this view. Comparing the performance 
of the two engines, it was found that a saving of 27 per 
cent. was effected with a pressure of 75 lb., steam 
cut off at 0°3 stroke; with 401b. pressure and a cut-off at 
0:15, the saving was the same; with 25]b. pressure 
cut off at 0°36, the gain rose to over 30 per cent. 
The obvious conclusion is that the range of tempera. 
ture within the cylinder in practical work does 
not affect the condensation; and so far we have 
confirmation of the view, that the initial conden. 
sation which takes place in a steam engine is 
the same whether it is triple-expansion, compound, or 
single cylinder. The natural deduction is of course 
that cylinder condensation is largely influenced in its 
amount by some factor which has little to do with range 
of temperature. Professor Thurston tells us that Mr. 
Westinghouse tried enamelling the pistons and cylinder 
covers of a high speed engine, but that no saving followed. 
Probably because high-speed had already reduced cylinder 
condensation to its lower limit. 

Professor Thurston next proceeds to describe his own 
method, which consists, as we have said, in converting a 
portion of the cast iron into a non-conducting substance. 
The first of many attempts to effect this alteration was 
accomplished by Mr. Partridge, who successfully treated 
a bit of stove-plate by immersion for several days in 
common foundry pickle, but curiously enough a similar 
result could not subsequently be obtained by similar means. 
Professor Thurston’s purposeis to convert the surface of the 
iron into a ‘spongy mass, which might be saturated with 
resin, or other and more permanent material having still 
higher value as a non-conductor, and thus practically do 
away with the waste by heat storage on all areas to 
which the process might be safely applied.” A series of 
experiments were carried out by Mr. Chamberlain 
with iron plates treated as described with nitric acid and 
then soaked in oil. The experiments consisted in using 
treated and untreated plates as the bottom of a vessel 
containing water and heated below by steam. It was 
found that the untreated plates transmitted 170 units per 
square foot per hour per degree of difference of tempera- 
ture, and the treated plates 117 units. Professor 
Thurston deduces from this that a saving of 40 per cent. 
may be effected. But we must decline to accept this as 
a justifiable deduction. There is no such thing as 
uniformity of result to be had in such experiments 
as Mr. Chamberlain’s. Thus Peclet gives as much 
as 312 units transmitted per degree; while Havrez's 
experiments, which are on all fours with Mr. Chamber- 
lain’s, give the units transmitted as varying between 
70 and 93°5 per degree per hour. Anderson's experiments 
give the rate of transmission where steam is used in 
heating water as 368 units, and in evaporating water as 
660 units. It is very probable that the mode of treat- 
ment adopted by Mr. Chamberlain at Professor Thurston’s 
instance reduced the conductivity of the plates; but the 
experiments were too limited to permit much informa- 
tion to be drawn from them. 

Professor Thurston next treated an experimental engine 
at the Sibley College, with a 6in. cylinder and an Bin. 
stroke, and tried experiments with it. He gives diagrams 
taken from the engine before and after treatment, and 
he deals with the distribution of heat on Hirn’s system. 
The general result is that, with the engine in its normal 
condition, from 40 to nearly 50 per cent. of all the steam 
sent into the cylinder was liquefied, and 10 to 15 per cent. 
was re-evaporated during the expansion period. In the 
treated cylinder the condensation fell to 39 per cent. 
In the normal engine the heat lost during admission was 
42:8, in the treated engine it was 349. In the treated 
engine the work restored during expansion was 7 at one 
end of the cylinder and 18 at the other, while in the 
normal engine it was 10°5 at one end and 12°7 at the 
other. There is very little consistency among these 
figures, and curiously enough it was found that although 
there was less liquefaction in the treated cylinder, the 
steam passing to the condenser was wetter in the latter 
case in the ratio of 14 to 10. We have not been able to 
do more than give a summary of the figures, because the 
right of reprinting the paper is reserved by the pub- 
lisher or Professor Thurston. We have, however, 
given the main facts, and we do not think we 
have done Professor Thurston any injustice. When, 
however, we come to examine the paper as a whole, 
we fail to find that its author has been able to justify its 
title. We are by no means prepared to admit that the 
annihilation of cylinder condensation, if that were 

ssible, would put the pinnacle on the structure which 
o been in course of erection since the days of Papin. 
Without going into any lengthened dissertation, we may 
direct the attention of Professor Thurston and others to 
certain facts which require consideration. The first is 
that it may be taken as proved that the amount of lique- 
faction which occurs in a cylinder bears only a very 
remote relation to the range of temperature in the 
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cylinder. In the second place, Professor Thurston seems 
to assume that the surfaces of pistons and cylinder covers 
are bright and clean, whereas they are always —— 
coated with a compound of grease and rust, whic 
seems to us to be very nearly, if not quite, identical 
with that produced by Professor Thurston’s process. 
Again, it has been shown, over and over again, 
that the transmission of heat is controlled far 
more by the emissive and absorbing powers of the surface 
engaged, than it is by the conducting powers of the metal. 
Lastly, we have to deal with the fact that, if the amount 
of condensation which takes place in a cylinder is 
independent, or nearly 209, of the range of temperature, we 
are face to face with a very curious physical problem; and, 
until this problem has either been solved or banished 
as a chimera, it will be impossible to prepare any accurate 
theory of the steam engine; and until we have that it will 
be unwise to say anything about final improvements. 
Professon Thurston is, however, to be congratulated, we 
think, on supplying an interesting contribution to our know- 
ledge of the steam engine; whether the results he has 
obtained justify his conclusions or not is quite another 
matter. He has worked in comparatively untrodden 
ground, and every worker in the unknown regions of 
steam engineering deserves to be encouraged. 





ee 


HEROISM IN THE PIT SHAFT. 


Tue Duke of Norfolk visited Rotherham on Tuesday to 
present Albert medals “for gallantry”’ to Ambrose Clarke 
and Robert Drabble. The first was foreman sinker, and the 
second a sinker of whom he had charge, and the occasion 
which called forth the high qualities they displayed was a 
shaft accident at the Rotherham Main Colliery on the 7th of 
July. Mr. F. N. Wardell, H.M. Inspector of Mines, who 
brought the circumstances under the notice of the Home 
Secretary, gave @ graphic account of Clarke and Drabble’s 
conspicuous bravery. Two shafts were being sunk by Messrs. 
John Brown and Co., of the Atlas Works, Sheffield, at 
Canklow. No. 1 shaft had got to a depth of about 
100 yards. Eight men were engaged upon a scaffold which 
was suspended in the shaft by chains, about seventy yards 
from the surface and about thirty yards from the elaoen. 
These men—the sinkers—were taking away wooden sheet- 
ing boards preparatory to putting in a length of brick 
walling. It was ten o’clock at night when they commenced 
to work. For a few days previously sinking operations 
had been suspended, some 11ft. of water having accumulated 
in the bottom of the shaft. Near eleven o’clock a “stay” 
to which one of the chains suspending the scaffold was 
attached broke, the scaffold tilted, and threw the men off. 
One, named Scattergood, clutched at the “ hoppit ” or bucket, 
to which he clung for dear life, and was drawn up to the 
surface by the engineman, who had the sense to perceive 
something had gone wrong. Ambrose Clarke, the foreman, 
was at the time standing at the top of the shaft, close to 
which he had remained since the sinkers went down. He 
heard the noise down the shaft, but could not tell what had 
— “It was night,” says Mr. Wardell, “and the 
sudden change from the noisy hammering and working of 
those on the scaffold to a death-like silence, save for 
the noise of escaping steam—the falling scaffolding 
having broken one of the steam _ connecting with 
the donkey-engine in the shaft—must have been appalling.” 
Clarke knew his duty, and did it with equal fearlessness and 
judgment. He first ran to the neighbouring shaft—No. 2— 
and gave orders for the men to be brought up, as their help 
would be needed. He then returned to the scene of the acci- 
dent. Scattergood was just being drawn out, but he was so 
Mee and overcome that he could give no idea of what 
1ad happened. Clarke immediately descended in the hoppit 
by himself. He knew nothing, and the shaft being full of 
steam, could see nothing. But he was conscious that his 
men were in peril, and he went to them, literally taking his 
life in his hands. Robert Drabble, the other hero, was 
caught, in falling from the scaffold, by the hook of the coup- 
ling chain, which tore down his leg, making a deep flesh 
wound, and finally caught at his boot, the point of the hook 
penetrating his foot and — through the side, and 
so held him suspended head downwards. Six minutes 
after the accident, Clarke reached the place where 
Drabble was hanging. Drabble had lost much blood, 
he was suffering intense agony, and he knew that if 
his boot or anything that held him gave way, he must be 
dashed to the bottom. Notwithstanding all this, when 
Clarke arrived and began to release him, Drabble said, “Go 
down below and look after those men in the water—I can 
hang a few minutes longer, I think.” Clarke went; and 
rescued one man, whom he got out of the water into the 
hoppit. Drabble then felt himself unable to hang any 
longer, and Clarke went back. Leaning out of the —— 
and supporting him with one arm, Clarke tried to cut his 
boot off. Failing to do this, he raised him bodily with one 
arm until he drew the hook out and then lifted him into 
the — The man already rescued, who was with Clarke 
in the hoppit, was helpless to aid through a wound on his 
head. Clarke went down to the jbottom again and rescued 
a third man, who was hanging on a stay above the water, 
with both his legs broken. Having obtained this man also, 
he brought the three to the surface. He then re-descended 
the shaft and recovered the bodies of three who had been 
killed. As was remarked by the Duke of Norfolk in awarding 
the medals—the first which have been given in the colliery 
field—* Englishmen have a keen reverence and admiration 
for such acts as those which Clarke and Drabble performed,” 
and “ no events of that kind can happen without the whole 
nation feeling it to be an honour to the country at large.” 


RAFT SHIPS. 


Tr is said to be the intention of a Mr. Moore, of Galveston, 
Texas, to construct and pilot across the Atlantic in July next 
a gigantic timber raft, such as are floated to New York from 
the Bay of Fundy. Considerable consternation, it may be 
remembered, was created among shipping circles a year or 
two ago on account of the accidental breaking up of one of 
these rafts, while on its way to New York. The fears 
engendered on that occasion, however, would dwindle into 
Nag agin nothingness should this latest project be perse- 
vered in and any mishap occur, either in the way of the 
raft breaking up or of going adrift from the ‘“ powerful 
tug” and “large ocean steamer” which, according to all 
accounts, are to navigate the raft across to this country. 
Between storms, fogs, and floating icebergs, one would think 
the greyhounds of the Atlantic have already dangers enough 





to encounter. Probably, however, before the “notion” of 
this enterprising citizen of Galveston becomes anything like 
a fact, the proper authorities may have something to say 
about this projected fresh ocean peril. Meantime it may not 
be without interest to recall a few facts as to some earlier 
schemes of the same nature, especially as the party respon- 
sible for them was none other than Charles Wood, of Port 
Glasgow, the brother of John Wood, the builder of the 
historic steamboat the Comet. Charles Wood was himself 
a famous shipbuilder in his day, at Dumbarton and else- 
where. According to one who knew him well, and is our 
informant, he was a man of inexhaustible ingenuity and 
resource, but his schemes were frequently of an originality 
that came dangerously near the ridiculous. Not the least 
wonderful of his projects was one which our informant heard 
him gravely a to Scott Russell, at that time in Greenock, 
for closing the straits of Gibraltar and draining the Mediterra- 
nean! The future builder of the Great Eastern was not easily 
staggered at ‘a big thing,”’ but “‘Charlie’’ Wood’s daring was 
altogether beyondhim. Such, then, was the man, one of whose 
adventurous achievements was in connection with bringing 
ship rafts across the Atlantic early in this century. At that 
time, it may be needless to say, there was a considerable duty 
on imported timber into this country, and Wood's idea was to 
build huge square boxes of solid logs, with as much timber 
in their construction as it was possible to fasten sufficiently 
for a summer passage across the Atlantic, fill them full of 
timber, navigate them to Britain, and break them up on 
arrival, the timber forming the hull evading duty as 
old material. In keeping with the Scriptural injunction 
of not rendering to Cesar any more than he could help, Mr. 
Wood took Noah’s Ark as his model, and fixed the dimensions 
of his ark at the same number of feet as there were cubits 
in the antediluvian prototype. These were 300ft. long, 50ft. 
broad, and 30ft. deep. The raft ships were actually built to 
these giges and sent off on their voyage to this country. To 
our ern notions the rafts were not very huge, but the 
Government of that day thought them large enough. In 
alarm they actually passed asrecial Act of Parliament against 
the proposed breaking up and contemplated evasion of duty. 
The raft ships were named the Columbus and the Baron of 
Renfrew. The first-named arrived safely in London, dis- 
charged her cargo, ballasted with chalk, and sailed again for 
Quebec. Before mid-Atlantic had been reached, however, 
the chalk had become saturated with the inevitable leakage, 
and sliding down to leeward, gave the Columbus a “list.” 
This continued to increase, and finally arriving at the degree 
of inclination beyond possible recovery, the ‘“ ark’? wobbled 
over and disappeared. The Baron of Renfrew also arrived 
safely in the Downs, but unfortunately got ashore at Deal. 
While arrangements were being made to lighten her, a storm 
arose which carried her off to the coast of France, where she 
soon became a total wreck. So ended Charles Wood’s 
unique timber speculation, and it is to be hoped that if 
disaster should come by the contemplated revival of ship 
rafts, it will be like that attending the Columbus and the 
Baron of Renfrew, mainly of a commercial nature. 


THE MERSEY DOCKS AND HARBOUR BOARD ESTATE, 


THE following particulars relating to this estate are taken 
from the accounts which have just been issued for the year 
ending 1st July, 1891. The account of general receipts and 
expenditure returns the total revenue, for the year at 
£1,362,737, and total expenditure of £1,137,427. Of the total 
revenue, £1,117,925 was received from dock tonnage rates, 
dock rates on goods, town dues, graving dock rates, gridiron 
rates, and dock rent. The dock tonnage rates brought in 
£466,340; dock rates on goods, £347,664 ; town dues on goods, 
£260,582 ; graving dock rates, £34,584 ; and dock rent, £8432. 
From the dock tonnage rates £40,316 was transferred to the 
river conservancy account. In addition to these revenues, 
the Dock Board received £108,394 from rents of property ; 
from dock traffic, rent of wharves, &c., £116,514; from the 
dock warehouses, £42,664; and in bank interest, £14,911. 
On the contra side are interest on bond debt, £655,470; 
Mersey dock annuities, £34,227; payments to engineer’s 
department, £206,470; harbour master’s department, 
£39,633; marine surveyor’s department, £3558; dock traffic, 
&c., £72,972; police expenses, £34,641; general charges, 
£71,818; parliamentary and law expenses, £1858; income 
tax, £4481; and fire insurance, £5131. The balance 
to credit of £225,310 is disposed of as follows: — Poor 
and local rates, £30,000; to meet rates amount of which 
is not yet ascertained, £30,000—making, less £10,281 charged 
in warehouse account, £49,719. Transferred to sinking fund, 
£100,000; transferred to unappropriated receipts account, 
£75,590. The general balance sheet gives the total value of the 
dock estate on both sides of the river as £20,397,353, to which is 
added £26,356 for recent improvements at the Queen’s Dock, 
£52,455 for stores, £67,677 for sundry accounts due and 
owing, £280 for pilotage annuity fund, and £430,436 cash in 
the Bank of Liverpool and in hand. The liabilities include : 
—Outstanding bonds, £16,291; consideration received for 
Mersey Dock Annuities, £919,897 ; and sinking fund account, 
£2,265,280. Miscellaneous debts, amounting to £1,497,944, 
include unappropriated receipts, £648,589; general and 
warehouses fire insurance fund, £117,940; insurance of 
barges, steam tugs, and steam cranes fund, £107,158; pilot 
boat account, £52,588; accrued interest on bonded debt, 
£71,466 ; accounts owing, £21,857 ; and general contingencies 
account, £60,000. The statement of borrowing powers shows 
the amount to be £20,475,351, of which £17,211,334 has been 
borrowed up to date. The interest paid on dock bonds varies 
from 4} to 2} per cent.; the largest amount is £5,323,152 at 
4 percent. From the details of expenditure it appears that 
the secretary’s department costs £8423 a year ; the treasurer’s 
department, £2799; the chief accountant’s department, 
£21,408; and the solicitor’s department, £4823. Super- 
annuations take £7587, and the board subscribes £646 
yearly to public charities. A comparative statement, show- 
ing the number and tonnage of vessels which paid 
rates to the board, shows a total of 22,775 vessels, steam and 
sailing, being a decrease over the previous twelve months of 
858, whilst the tonnage was 9,772,506, an increase of 118,500. 
This table further shows that the total dock dues received at 
the port in 1752 was £4249; in 1800, £23,380; in 1850, 
£211,743; and in 1891, £1,034,270. In 1752 the tonnage of 
ships entering the port was 2496; in 1891 it had reached 
9,772,506. 


CHEAPER COAL AND ENGINEERING. 


Ir may be looked upon as certain that for the ensuing year 
the large users of coal will have their fuel at lower prices than 
they have paid in the current year. The price of gas coal has 
been reduced—the statements of some of the chairmen indi- 
cating a fall of from 1s. to 2s. per ton. It is well known that 
coke has decreased to even a larger extent; and from the 





contracts that are being concluded now for bunker coal for 
some of the large shipbuilding companies, and for coal for the 
great factories, it would seem that there is the certainty of 
lower prices there also. Nor is this to be wondered at. In 
the crude iron trade alone, the production this year has been 
for the whole of the kingdom about 50,000 tons per month 
less than it was in the first half of last year—the falling off 
being very marked in the hematite regions of West Cumber- 
land, though there has been in the last month or two some 
slight eg Similarly in the manufactured iron and 
steel trades there has been a decreased output; and the 
effect of the decreases in the three branches named of the 
great metallurgical industry points to a very marked fall in 
the consumption of coal, and the placing of that coal in other 
markets, which have been able to take up the bulk of it, but 
at a reduction in the price. It may be fairly hoped that the 
lower price of fuel will give a slight impetus again to the 
engineering trade. Already many of the steamers that were 
idle in the height of the summer have been put to work, the 
freight market having shown improvement in the grain rates, 
and it is quite possible that though some of the older types of 
steamers may be laid idle in the depth of the winter, yet 
lower priced coal will give, in cases, a relief that will allow 
the working of steamers. Production of many articles 
depends largely on the cost of the coal, and with 
cheaper fuel it may be hoped that there will be greater 
activity at some of the works, the consumption of which 
is measured by thousands of tons weekly. At the same 
time, it is evident that there will be the need for the 
lessening of the cost of production in other items, one of the 
most important of which is wages. The dulness that has of 
late fallen on trade—and which some seem to believe will be 
removed again for a time—has sprung almost entirely from 
financial causes. The efforts that are being made to put the 
finances of some nations in order have led to retrenchment, 
and though this will effect the cure, it has for the time checked 
the development of trade. The check was very forcible, but 
for some of the needs of nations it was a postponement 
merely, and some recovery can be looked to. With the 
ability, through cheaper fuel and allied elements of cost, to 
produce at lower prices, we should be able in a short time to 
find an enlarged area of sale, and thus we may hope that 
our engineering industries will continue and increase the 
activity that some of them have known of late. 


THE SNYDER DYNAMITE PROJECTILE. 


A REPORT of a trial near Aberdare, South Wales, on 
Monday, October 5th, will have been seen by many of our 
readers in the Times. The trial took place with a Tin. and a 
6in. gun discharging projectiles 2ft.in length, charged with 
a compound consisting of 96 per cent. of nitro-glycerine in a 
gelatinised form, and 4 per cent. of other ingredients, 
including camphor. An india-rubber buffer is inserted 
between the projectile and charge, attached to the projectile 
by means of a brass case, but leaving it at a short distance 
from the muzzle of the gun. The Tin. projectile weighed 
229 lb., including a bursting charge of 10 lb. The 6in. 
projectile weighed 218 1b. including bursting charge. The 
targets employed were rolled iron plates, against which less 
damage was done than was expected. The gun, it is reported, 
experienced no injury in any case. Without wishing to 
prejudice the future of an unknown compound, we must 
observe that this trial appears to us extremely crude, and we 
rather wonder what the numerous officers felt who had 
travelled from London to see it. The smashing up of 
armour by means of the detonation of the charge of a shell, 
which has little power to penetrate deep, has been talked of 
for several years. Up to the present moment, however, we have 
failed to get one scrap of trustworthy evidence that it has 
ever been performed with success. It is a great fall from 
such an ambitious object to take satisfaction in the fact 
that the gun was not injured. For some years past high 
explosives in various forms have been safely fired from guns. 
On the Continent last year tremendous results were obtained 
with wet gun-cotton enveloped in a waterproof covering 
formed by dissolving the outside layer in ether. This has 
superseded melinite in Germany. The question is very 
important, owing to its bearing on the power of attacking the 
French forts defending the frontier. Great as the results 
obtained on the Continent were, the proprietors of the Snyder 
dynamite projectile may console themselves with the fact 
that the task they attempted at Aberdare was not achieved, 
for while masonry and earth are destroyed wholesale, there is 
no record to our knowledge of thick armour being shattered 
by the explosion of any shell, unless it penetrates deep into it. 


CENTURY-OLD SHIPS. 


From the table in the last Board of Trade reports respect- 
ing casualties to ships, which shows the ages of the vessels, 
it is surprising to find how very ancient many of the craft 
still doing service really are. Thirty-nine sailings vessels are 
between 50 and 60 years old, eighteen are between 60 and 70 
years, thirty are between 70 and 100, and six are actually 
above a century old. While these numbers represent only a 
very small proportion of such ancient mariners still “sailing 
the wintry seas,’ it must not be thought they refer only to 
barges or craft engaged in river or inland navigation. The 
Juno, of Beaumaris, built 106 years ago, met with her mishap 
while on a coasting voyage, and the Endeavour, of Plymouth 
a still older craft, in seeking to act up to her name came to 
grief while on a voyage from Dunkirk. What is more sur- 
prising still, the same casualty list contains the names of two 
steamers, one above 80 years and the other above 90 years 
old! On consideration, however, it is obvious that these 
vessels must have originally been built as sailing vessels, as 
the periods named carry us much farther back than the date 
at which the Sirius made her famous voyage across the 
Atlantic. With regard to the ancient sailing vessels too, they 
must have little or nothing of the original structure left. As 
long as there is one single plank, however, the vessel retains 
her identity. 


A HINT TO EXPORTERS, 


In these days of competition we cannot be too attentive to 
details if we wish to preserve our foreign trade. It has 
recently been pointed out in consular reports that English 
firms sustain a loss to trade by the use in their price lists and 
advertisements of British weights and measures only. In 
most foreign countries the metric system only is understood, 
and this system is used by our French, German, and other 
competitors to their gain and our loss. This, we are told, is 
particularly noticeable in Egypt, Italy, and Japan. The 
remedy is obvious. Let the exporter cease to perplex the 
foreign buyer by the use of terms unintelligible to him, and 

rint his quotations in metric figures, or, if need be, in 
th. 
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STEAM FIRE ENGINE, SYDNEY 


METROPOLITAN FIRE BRIGADE 


MESSRS. SHAND, MASON, AND CO, BLACKFRIARS, ENGINEERS, 


MER ORUREMAN 
GRE ERICALE. 


STEAM FIRE ENGINE FOR SYDNEY. 





Owr1nc to the increased value of ground in many large cities, 
the tendency of late years has been to increase the height of 
the buildings, and now many business premises run up to 
ten and twelve stories and toa height from 100ft. to 120ft. 
In case of fire, these conditions necessitate steam fire engines 
capable of delivering large quantities of water and throwing 
jets to a great height. The city of Sydney, New South 
Wales, has buildings and warehouses which compare in height 
and size with any in the world, and the municipal authori- 
ties deemed it necessary to have fire protective plant able to 
cope with fires in these huge structures. For this purpose, 
an engine was ordered from Messrs. Shand, Mason, and Co., 
which should have the following capabilities :—To raise steam 
of 1001b. pressure in the boiler from cold waterin ten minutes 
from the time of lighting the fire, to deliver 900 gallons per 
minute through a jet 1fin. in diameter, under a water pres- 
sure of 200 lb. per square inch, and to throw this same jet toa 
height of 190ft. and a horizontal distance of 260ft. 

The engine is illustrated by the above engraving. It is 
fitted with the makers’ inclined water-tube boiler. It has 
double lock-up safety valves, double glass water gauges, lifting 
and forcing injector, which with a feed pump on the engine 
gives every desirable means of feeding the boiler. The 
engine is of their equilibrium pattern, having three steam 
cylinders working direct on to three double-acting pumps. 
The stroke and capacity of the piston is regulated by con- 
necting-rods working on to three throw-cranks. 

The valve gear of steam cylinder is a simple arrangement 
of levers, and one engine works the valve of another without 
the use of excentrics. This engine is similar in design to 
those illustrated in THE ENGrxeErR, November 10th, 1882, 
August 31st, 1888, but a larger capacity is given in propor- 
tion to the pumps, and a special pump valve had to be 
designed on account of the higher water pressure obtained. 
This valve shows no sign of wear, when the engine is running 
at 200 revolutions per minute, and under a water pressure of 
225 lb. to the square inch it is so rapid in action that when 
the pump is running the above pressure and speed, the 
quantity delivered is, we are informed, within 2 per cent. of 
the actual measured capacity of the pump. 

The pumps are throughout of gun-metal, and adapted for 
fresh or sea water. The suction pipe is 7jin. in diameter, 
and there are four delivery outlets 24in. diameter, and one 
3hin. in diameter. Hose boxes, coal bunkers, water tanks, 
&c., are provided, so that the engine can carry a full com- 
plement of all apparatus required for working the engine, 
such as suction and delivery hose, branch pipes, jets, 
breeching, water dams, coal, wood, &c., and accommodation 
is provided to carry eight men and an engineer. 

Flow and return pipes are fitted to the boiler, with special 
apparatus for connecting with a warming apparatus to keep 
the water in the boiler at boiling point whilestandingin the fire 
station. The road wheels are of special design, as seen in the 
engraving, with steel rims, arms, and axle-boxes, the nave of 
the wheel being of gun-metal. The wheels are strong and 
heavy,-but of light appearance. They are suitable for hot 





| preferred to wood. The axles, framing, locking, and springs 

are of steel, as also the sway bars and the general fittings. 
| Special care has been given for lighting up the engine at 
| night, so that the working parts, pressure gauges, and water 
| levels can be easily seen. 

A trial of this engine took place on the 1st October at the 
Southwark and Vauxhall Waterworks’ premises, Battersea, 
before Sir Saul Samuel, K.C.B., Agent-General for New South 
Wales, the inspecting engineer appointed by the Sydney Fire 
Brigade’s Board, representatives of insurance companies, and 
others. The fire was lighted in the furnace, and 5 lb. of 
steam to the square inch shown in 6 min. 10 sec.; 101b. in 
6 min. 55sec. ; 20 lb. in 8 min. 12 sec. ; 301b. in 9 min. 3 sec. ; 
60 lb. in 9 min. 51sec. ; 1001b. in 10 min. 24 sec. Six tests 
were made. In the first a 1gin. jet was used, the water being 
projected to a distance of 225ft. Second test, a 14in. jet, the 
distance covered being 267ft.; third test was two ldin. jets, 
the distance thrown being 250ft. ; fourth test was with a 1 in. 
jet, the horizontal projection being 303ft.; fifth test was with 
four lin. jets simultaneously, the water being thrown forward 
150ft.; sixth test was with a ljin. jet, which was thrown 
horizontally to a distance of 318ft. from the mouth of the 
jet. The steam pressure varied from 115 Ib. to 125 lb. pres- 
sure, and the water pressure from 175 lb. to 200 Ib. pressure 
| per square inch. 

There were 250ft. of hose between the engine and the 
| nozzles. In all cases solid jets of water were thrown, save 
| when broken by the intermittent storms of wind and rain 
| which occurred during the tests. 

This engine will be under the charge of Superintendent 





| Bear, chief of the Sydney Fire Brigade, and no doubt will be | 


| a valuable addition to its present appliances, which consist 


of six steamers and eleven manuals, with numerous tenders | 


| and fire escapes. 
will be reached and overtopped by powerful jets having force 
to go in and search out the seat of the fire. 


In large cities where large quantities of water can be | 


obtained from canals, docks, rivers, &c., such an engine as 
that described would soon give firemen the control of almost 
any outbreak. 








THE ATLANTIC RECORD. 


THE fastest passage eastwards between New York and | 


Queenstown has just been made by the White Star Com- 
pany’s mail steamer Teutonic, which arrived at Queenstown 
|at2p.m. on the 29th. September, making the passage in 
5 days 21 hours 25 minutes. Her daily runs were :—From 
| 11.40 a.m., September 23rd, to noon September 24th, 447 
| knots; noon 25th, 456; noon 26th, 462; noon 27th, 466; 
| noon 28th, 456, to Queenstown, 2 p.m., 29th, 504; total dis- 
| tance, 2791 knots, and average seagoing speed, 19-74 knots per 
| hour. This eclipses by -323 knots per hour the recent per- 
| formance of the Furst Bismarck between New York and 
Southampton, when she ran a distance of 3048 knots in 
| 6 days 12 hours 58 minutes, or an average speed of 19°41 


| knots per hour. This latter has been erroneously stated to 





With this engine the highest buildings | 


Kingdom.&§Thej,Cunard steamship Etruria as long ago as 
February, 1887, made the passage to Queenstown in 6 days 
5 hours 19 minutes, but ran a distance of 2911 knots, or an 
average speed of 19:49 knots per hour. The Inman s.s. City 
of New York, which had previously made the fastest eastward 
passage to Queenstown in September last, in 5 days 22 hours 
50 minutes, ran 2777 knots at an average speed of 19°44 knots 
per hour. Thesame company’ss.s. City of Paris in May, 1889, 
made the passage from Sandy Hook to Queenstown in 6 days 
and 29 minutes, running a distance of 2894 knots at an 
average speed of 20:03 knots per hour. The White Star Line 
s.s. Majestic in July last made the passage eastward in 6 days 
2 hours, running 2882 knots at an average speed of 19°74 
knots. Thus it will be seen that each of these five vessels 
has made a faster passage eastward than the recent record 
voyage to Southampton made by the Furst Bismarck. 

In addition, each of these vessels has also made a faster 
| passage westwards from Queenstown to New York than the 
| above passage of the German ship, as a glance at the following 
| figures will show :— 

Queenstown to New York, 


{|—_— _ a 








| Speed 
° Dis- in 
| Name. Date. Time. tanece| knots 
run. | per 
| hour. 
ak days hrs. mins, knots. | 
| Etruria June, 1888 6 47 2854 19°58 
| 
City of Paris .. August, 1889 ~ 5 19 18 2788 20°01 
City of New York.. March, 1891 6 2 10 2886 19°74 
Majestic .. July-Aug ,1891 5 18 8 2777 | 20°10 
Teutonic .. 16 31 778 | 20°35 


August, 1891 5 

The voyages here given are the fastest made, eastwards and 
westwards, by the respective vessels, but they are not the 
only voyages on which the average speed exceeded the 19:41 
knots of the Furst Bismarck. The Teutonic now holds the 
record between Queenstown and New York, both eastwards 
and westwards. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE. — The 
annual business meeting of the above club was held at the Durham 

| College of Science on the evening of October 6th, 1891, Mr. A. E. 
| Heming in the chair. The annual report for the past year was 
| read by the secretary, in which he stated that the club, now enter- 
| ing on its fifth year, was still progressing favourably in its 
| endeavour to bring together the premium apprentices from the 
| many and various large factories on the Tyneside for their intellec- 
| tual and social welfare. The financial report was also read, and 
| this proved the club to be in a most satisfactory state. A com- 
| mittee for the coming year was then elected, and a vote of thanks 
to the returning officer, proposed by Mr. Carrick, seconded by Mr. 
Laidler, was carried unanimously. The secretary then responded 

| to this vote of thanks. Mr. Heming then, in a short speech, 
| addressed the meeting, and urged upon each member his indi- 
| vidual duty of doing his best for the good of the club, The usual 


and dry climates, and may, in fact, in many cases, be be the fastest passage on record to any port in the United ' vote of thanks to the chair then terminated the proceedings. 
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FOWLER’S RAIL AND PIPE-BENDING MACHINE. 


WE illustrate a machine just introduced into this country 
by the Fowler Patents Co., Limited, of Great St. Helen’s, E.C., 
for bending iron or steel rails, iron or copper tubes, or any solid 
body of metal in bar or plate form, the invention of Mr. H. E. 
Fowler, of New Haven, Connecticut. The machine is repre- 
sented bending an 871b. Dowlais Great Western steel rail to 
a radius of 3ft. Sin. by the operation of two men with a crank 


on each pulley, and except that we had ourselves seen it at | 


work we should have deemed such a performance improbable. 
The invention is intended for the bending of deck rails and 
tees and crossings for turntables, and should prove invaluable 
to railway companies and railway engineers. The machine, 
though portable and easily capable of manual operation, is 
primarily intended for power, and if two men by hand can 
bend 6in. a minute, it is easy to see that, attached to a 


AND RAIL-BENDING MACHINE 


THE CNCINEER 


passes between these dies is analogous to that of cold rolling 
on the convex side. The greatest radius ever required can 
be bent by the machine, and the rail is carried forward 
through the straight gripping dies, which, as shown in the 
engraving, precede the revolving dies, and are screwed 
up by a lever in the same style as a vice, by a powerful 
screw running beneath the machine the full length of the 
stroke, and which exerts a pressure which is simply enor- 
mous. 

To adapt the machine for pipe-bending, all that is required 
is to put in another set of dies. The invention is already in 
operation by the British Admiralty, at the Mannesmann 
Tube Works, Swansea, and other places, and it has also been 
introduced to the favourable notice of the naval authorities 
of France and Italy, and to the Belgian States Railways. 
Not only in railway work, but in shipbuilding and con- 
structive engineering work, wherever, indeed, solid or hollow 
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Fig. 3 DIAGRAMS BY MILLS’ 
revolving shaft, the power taken from it would be so slight 
as practically not to be missed. By power 18in. to 2ft. per 
minute can be bent. 

The great feature of the invention is the forced feed 
accomplished by the action of gearing, bevelled wheels, and 
screws, all very simple in construction, and which prevents 
any injury to the fibre of the metal. The bending takes 
place on a centre line with the rotating die shown in the 
illustration, and as the rail passes through the machine, for 
every particle of metal bent another particle of equal quan- 
tity is fed up to take its place. The radius of the bend is 
determined _“ the position of the second smaller rotating die, 
hung at an angle with the rotating die proper, on a swing- 
ing device, which is yoked on to the main machine and is 





preserved rigid. The effect of the operation as the metal | have been discovered by their means. 

































































a 


— os 


ahaa 


Fig. 4 























| 
oH 


metal has to be bent, the machine has the appearance of 
being serviceable. The apparatus can be seen in operation at 
the works of Messrs. Grenfell and Accles, Holford Engineer- 
ing Works, Perry Barr, Birmingham. 























SPEED RECORDER 








MILLS’ SPEED AND PRESSURE RECORDER. 





Tue value of an automatic and permanent record or register, 
giving a graphic history of every variation in an engine’s 
speed—of the time of every stop, every start, and every 
slackening of speed, as well as the pressure of steam at all 
hours—is now fully recognised wherever engines of any size 
are used. Many unsuspected causes of loss and of bad work 
The recorder we 


illustrate is made by Mr. E. C. Mills, of Victoria-buildings, 
Manchester. Fig. 1 is a general view of the apparatus, 
with the case in section. Driven from some convenient 
rotary motion on the engine is a small fan, having attached 
to its outlet a nozzle, by means of which a varying pressure 
is set up in a pipe leading from the nozzle to the recorder. 
This pressure varies in exact proportion to the engine speed. 
The pipe may be of any length, and is connected within the 
recorder case to an inverted sealed syphon vessel, con- 
taining a liquid, on the exposed surface of which is a 
float—see Fig. 1—operating, by means of a lever, the mark- 
ing pencil. In the upper part is a seven-day paper drum. 
It rotates by clockwork once in twenty-four hours, and then 
rises vertically through a given distance. It then rotates 
for another period of twenty-four hours, and again rises, 
and so on. This is accomplished by a very simple 
and ingenious step arrangement, clearly shown in Fig. 1, 
operated and released by the clock. Being surrounded 
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Fig. 1-MiLLS’ LIGHTHOUSE SPEED RECORDER 
by a clear glass cylinder, the whole of that portion 
of the paper which has been drawn upon by the 
recording pencil can be viewed at any time. The arrange- 
ments for access to all parts, and for renewing the paper, «c., 
are very complete, and the last-named matter has received 
special attention, with the result that it can be accomplished 
in a few minutes. A steam line apparatus, for showing the 
simultaneous variations of steam, can be applied ; and it is so 
arranged that the contemporaneous records of steam and speed 
are in a vertical line, so that the two records may be read 
together. In Figs. 2, 3, and 4, are given facsimiles of the speed 
record, Fig. 2 being from a high speed Corliss gear mill engine. 








THE CHICAGO INTERNATIONAL EXPOSITION. 





WE give this week, on page 298, two views of important 
buildings in the approaching Chicago—or, as it is becoming 
the fashion to call it—Columbian Exposition. The first of 
these is the horticultural building, situated immediately 
south of the entrance to Jackson Park from the midway 
plaisance, and faces the lagoon. In front is a flower terrace 
for outside exhibits, including tanks for nymphes and the 
Victoria Regia. The front of the terrace, with its low 
ep between large vases, borders the water, and its centre 

orms & boat landing. The building is 1000ft. long, with an 
extreme width of 286ft. The plan is a central pavilion, with 
two end pavilions, each connected to the centre pavilion by 
front and rear curtains, forming two interior courts, each 
88ft. by 270ft. These courts will be beautifully decorated in 
colour, and planted with ornamental shrubs and flowers. 
The centre pavilion will be roofed by a crystal dome, 187ft. in 
diameter and 113ft. high, under which will be exhibited the 
tallest palms, bamboos, and tree ferns that can be procured. 
There is a gallery in each of the pavilions. The galleries of 
the end pavilions are designed for cafés, the situation and 
the surroundings being particularly well adapted to recrea- 
tion and refreshment. The cafés are surrounded by an 
arcade on three sides, from which charming views of the 
ground can be obtained. 

In this building will be exhibited all the varieties of 
flowers, plants, vines, seeds, horticultural implements, &c. 
Those exhibits requiring sunshine and light will be shown 
within the rear curtains, where the roof is entirely of glass, 
and not too far removed from the plants. The front curtains 
and under the galleries are designed for exhibits that require 
only the ordinary amount of light. Provision is made to 
heat such parts as requireit. The exterior of the building is 
a “staff” or stucco tinted. A soft warm buff colour is reserved 
for the interior and the courts. The appropriation for this 
building is 400,000 dols. It will probably be built for some- 
thing less than thissum. The architect is Mr. C. O. Jones. 

The second view shows the United States Government 
exhibit building. This was the first Exposition structure to 
be planned. It will occupy a site near the Lake Shore, to 





the south of the main lagoon and of the area reserved for 
foreign nations and the several States, and east of the 
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Women’s Building and of Midway Plaisance. The Govern- 
ment building was designed by Mr. Windrim, now succeeded 
by W.J.Edbrooke. Itis classical in style, and bears a strong 
resemblance to the National Museum and other Government 
buildings at Washington. It will cover an area of 350ft. by 
420ft., will be constructed of iron, brick, and glass, and will 
cost 400,000 dols. Its leading architectural feature is a 
central octagonal dome, 120ft. in diameter and 150ft. high, 
the floor of which will be kept free from exhibits: The 
building will front to the west, and connect on the north, by 
a bridge over the lagoon, with the building of the Fisheries 
Exhibit. 

The south half of the Government building will be devoted 
to the exhibits of the Post-office Department, Treasury 
Department, War Department and Department of Agricul- 
ture. The north half will be devoted to the exhibits of the 
Fisheries Commission, Smithsonian Institute, and Interior 
Department. The State Department exhibit will extend from 
the rotunda to the east end, and the Department of Justice 
from the rotunda to the west end of the building. The allot- 
ment of space for the several department exhibits is: War 
Department, 23,000 square feet; Treasury, 10,500 square 

- feet; Agriculture, 23,250 square feet; Interior, 24,000 square 
feet ; Post-office, 9000 square feet; Fishery, 20,000 square 
feet ; and Smithsonian Institution, amount of space unsettled. 








RECENT PHOTOGRAPHIC AIDS TO SCIENCE. 
No. II. 


Ix the previous article on this subject particulars 
were given of the extent to which photography is being 
applied in scientific work, as exemplified by apparatus and 
results exhibited at the conversaziones of the Royal Society 
during the last London season. Appended are some par- 
ticulars relating to photography brought under the notice of 
the British Association at its recent meeting at Cardiff. 

Geological photography.—A committee of the British 
Association exists, supported by an annual grant, “to 
arrange for the collection, preservation, and systematic 
registration of photographs of geological interest in the 
United Kingdom.” The president of this committee is 
Professor James Geikie, and the secretary is Mr. Osmund 
W. Jefis. At Cardiff, as at Leeds last year, this committee 
had an exhibition of geological pho phs, some of them 
of general public interest. One of them, for instance, repre- 
sented a part of a forest or wood of stone, in which the 
stumps of the trees had all been petrified after their tops had 
been snapped off by some convulsion of nature. 

The second annual report of this committee was read at 
Cardiff, and set forth that during the past year 278 additional 
photographs had been received and registered, and that 
special efforts had been made to induce the local societies in 
each county to organise systematic surveys for the further- 
ance of the work. Yorkshire, Hertfordshire, and Kent had 
responded well in this matter. Unless certain photographs 
are taken at the moment, the opportunity is lost, as, for 
instance, in the cases of fossil trees laid bare in quarrying and 
excavations for the foundations of buildings afterwards 
covered over. The committee wishes some of the large 
number of amateur photographers to take an interest in this 
work, especially during field-meetings and scientific excur- 
sions. The committee desires photographs illustrative of 
characteristic rock sections, especially those of a typical 
character or temporary nature; remarkable boulders; locali- 
ties affected by denudation, or where marked physiographical 
changes are in operation; raised beaches; old sea cliffs and 
other conspicuous instances of marine erosion ; characteristic 
river valleys or escarpments, and the like; glacial pheno- 
mena, such as roches moutonnées, moraines, drums and kames, 
or any natural views of geological interest. Photographs of 
microscopical sections and typical hand specimens of rocks 
are also admissible. 

The committee has under consideration a plan for publish- 
ing, by a permanent process, copies of some of the most 
interesting photographs it receives. It also states that a 
desire has been widely expressed for lantern slides of some 
of these photographs. It announces that the Société 
Géologique de Belgique has established a photographic 
department on the recommendation of Monsieur D. Del- 
waque, and that the Geological Society of America has 
appointed a photographic committee. 

Astronomical photography.—Dr. William Huggins devoted 
a large portion of his presidential address to the British 
Association to the subject of astronomical photography, and 
in the course of his remarks thereupon said that though the 
suggestion of the application of photography to the heavenly 
bodies dates from the memorable occasion when, in 1839, 
Arago, announcing to the Académie des Sciences the great 
discovery of Niepce and Daguerre, spoke of the possibility of 
taking pictures of the sun and moon by the new process, 
yet that it is only within a few years that notable advances in 
astronomical methods and discovery have been made by its aid. 
In justice to the early workers in astronomical photography, 
among whom Bond, De la Rue, J. W. Draper, Rutherford, 
Gould, hold'a foremost place, it is needful to state clearly 
that the recent great successes in astronomical photography 
are not due to greater skill, nor, to any great extent, to 
superior instruments, but to the very great advantages which 
the modern gelatine dry plate possesses for use in the obser- 
vatory over the methods of Daguerre, and even over the wet 
collodion film on glass which, though a great advance on the 
silver plate, went but a little way towards putting into the 
hands of the astronomer a photographic surface fully adapted 
to his wants. The modern silver bromide gelatine plate, 
except for its grained texture, meets the needs of the astro- 
nomer at all points. It possesses extreme sensitiveness; it 
is always ready for use; it can be placed in any position; it 
can be exposed for hours ; lastly, it does not need immediate 
development, and for this reason can be exposed again to the 
same object on succeeding nights, so as to make up by 
several instalments, as the weather may permit, the total 
time of exposure which is deemed necessary. Without the 
assistance of photography, however greatly the resources of 
genius might overcome the optical and mechanical difficulties 
of constructing large telescopes, the astronomer would 
have to depend in the last resource upon his eye. 
The feeblest light which falls upon the plate is not lost, but 
is taken in and stored up continuously. Each hour the plate 
gathers up 3600 times the light-energy which it received 
during the first second. It is by this power of accumulation 
that the photographic plate may be said to increase, almost 
without limit, though not in separating power, the optical 
means at the dis of the astronomer for the discovery of 
the observation of faint objects. Two principal directions 
may be pointed out in which photography is of great service 
to the astronomer. It enables him within the comparatively 





short time of a single exposure to secure permanently with 
great exactness the relative positions of hundreds or even 
of thousands of stars, or the minute features of nebule or 
other objects, or the amperes of a passing eclipse, a task 
which by means of the eye and hand could only be accom- 
plished, if done at all, after a very great expenditure of time 
and labour. Photography puts it in the power of the astro- 
nomer to accomplish in the short span of his own life, and so 
enterintotheir fruition, great works which otherwise must have 
been passed on by him as an heritage of labour to succeeding 
generations. The second great service which photography 
renders is not simply an aid to the powers the astronomer 
already possesses. On the contrary, the plate, by recording 
light waves which are both too small and too large to excite 
vision in the eye, brings him into a new region of knowledge, 
such as the infra-red and the ultra-violet parts of the spec- 
trum, which must have remained for ever unknown but for 
artificial help. The present year will be memorable in astro- 
nomical history for the practical beginning of the Photo- 
graphic Chart and Catalogue of the Heavens, which took 
their origin in an International Conference which met in 
Paris in 1887, by the invitation of M. l’Amiral Mouchez, 
Director of the Paris Observatory. The richness in stars 
down to the ninth magnitude of the photographs of the comet 
of 1882 taken at the Cape Observatory under the superinten- 
dence of Dr. Gill, and the remarkable star charts of the 
Brothers Henry, which followed two days later, astonished 
the astronomical world. The great excellence of these 
photographs, which was due mainly to the superiority of the 
gelatine plate, suggested to these astronomers a complete map 
of the sky, and a little later gave birth in the minds of the 
Paris astronomers to the grand enterprise of an Inter- 
national Chart of the Heavens. The actual beginning of the 
work this year is in no small degree due to the great energy 
and tact with which the Director of the Paris Observatory 
has conducted the initial steps, through the many delicate 
and difficult questions which have unavoidably presented 
themselves in an undertaking which depends upon the har- 
monious working in common of many nationalities, and of 
no fewer than eighteen observatories in all parts of the world. 
The three years since 1887 have not been too long for the 
detailed organisation of this work, which has called for 
several elaborate preliminary investigations on special points 
in which our knowledge was insufficient, and which have been 
ably carried out by Professors Vogel and Bakhuyzen, Dr. 
Trépied, Dr. Scheiner, Dr. Gill, the Astronomer-Royal, and 
others. Time also was required for the construction of the new 
and special instruments. The decisions of the conference in 
their final form provide for the construction of a great photo- 
graphic chart of the heavens with exposures corresponding to 
forty minutes’ exposure at Paris, which it is expected will 
reach down to stars of about the fourteenth magnitude. As each 
plate is to be limited to four square degrees, and as each star, 
to avoid possible errors, is to appear on twoplates, over 22,000 
photographs will be required. For the more accurate deter- 
mination of the positions of the stars, a réseau with lines at 
distances of 5mm. apart is to be —— impressed by a 
faint light upon the plate, so that the image of the réseau will 
— together with the images of the stars when the plate 
is developed. This great work will be divided, according to 
their latitudes, among eighteen observatories provided with 
similar instruments, though not necessarily constructed by 
the same maker. Those in the British dominions and at 
Tacubaya have been constructed by Sir Howard Grubb. 
Besides the plates to form the great chart, a second set of 
plates for a catalogue is to be taken, with a shorter ex- 
posure, which will give stars to the eleventh magnitude only. 

Meteorological photography.—A committee of the British 
Association was recently appointed “to consider the appli- 
cation of photography to the elucidation of meteorological 
phenomena,” of which committee Mr. G. J. Symons is 
chairman, and Mr. A. W. Clayden secretary; the other 
members are Professor Meldola, and Mr. J. Hopkinson. 
The first annual report of this committee was read before 
Section A, at the recent meeting at Cardiff, and began by 
saying that the first efforts of the committee had been devoted 
to making its own existence known, and to telling photo- 
graphers at large the kind of meteorological work it desired 
them to perform when opportunity offered. The report gives 
minute details of the way to photograph flashes of lightning 
so that the results shall be of meteorological value. This 
work is done by night, with a fixed camera pointed from a 
window at a part of the sky where flashes are frequent ; the 
lens is left uncapped, but directly after a flash occurs in the 
field of view the plate is changed. 

The report contains a list of the meteorological photo- 
graphs collected by the committee during the past year, and 
general information relating to meteorological photographs 
registered in other collections, including the fine one belong- 
ing to the Royal Meteorological Society. As regards cloud 
photography, and the methods of taking clouds, the report 
sets forth that at Kew Observatory this class of work has been 
done with a special camera with a rotating shutter, the aper- 
ture in which can be varied in dimensions at pleasure; the 
exposures are for fractions of a second, with the rapid class 
of gelatino-bromide plates; the results leave nothing to be 
desired in the way of definition. Cloud pictures are also 
taken by means of orthochromatic plates, and a screen of 
light yellow glass placed in the path of the rays; the results 
are good, but as yet represent only those clouds which are 
easily taken by other methods. Thin cirrus clouds against 
a blue sky are those which are most difficult to take, the 
clouds and the sky tending to produce almost the same 
amount of effect upon the sensitive salts in the film, so 
that frequently little or no image is visible upon developing 
the plate ; the amount of luminous contrast in the subject 
is not sufficient for easy work. Mr. Clayden had made trial 
of two other methods, and says that the first consists in 
placing a plane mirror of black glass in front of the lens, so 
that the plane of its surface makes an angle of about 33 deg. 
with the axis of the lens. This method has been theoretically 
described by Dr. Riggenbach in a paper ready before the 
Royal Meteorological Society on November 21st, 1888. It is 
supposed to depend on the extinction of the polarised com- 
ponent of the light from the blue sky, but in practice it is 
found that the mirror is of great advantge, altogether apart 
from any polarisation; it diminishes the brilliancy of the 
whole illumination, so that it becomes easy to time the 
exposure correctly. By this means it is found perfectly 
simple to get good negatives of even very delicate cirrus 
clouds on any of the ordinary brands of dry plates. The 
negatives frequently require intensification in order to bring 
out all possible detail, and it seems that transparencies on 
glass or prints on bromide paper are to be preferred to 
ordinary silver prints. The other method tried by Mr. 
Clayden was that of using extremely slow plates, such as 
are employed for transparency work; some few good results 








have been so obtained, but more extended experience 
of this mode of working is felt to be necessary. The 
lens used in both cases was a rapid rectilinear lens, 
working with an aperture one-eleventh of its focal 
length. The exposures varied from one-tenth to one-half a 
second, and with the transparency plates the exposures 
were two or three times as long. The general conclusion of 
the committee is that the black glass method has th 
advantage that it works well with ordinary plates, and tha 
as the mirror can easily be removed and replaced, a few 
cloud pictures can be taken at any time when away from 
home, without the necessity for carrying slides of little use 
for other purposes. 

The next part of the report deals with the curious 
henomena presented by what are called “ black flashes of 
ightning,” the chief particulars of which were published in 

these pages a few weeks ago, in our official report of the 
oer objects of interest brought under the notice of the 

ritish Association at Cardiff. Lastly, the report makes but 
a passing reference to the work which has been carried on at 
Berlin and elsewhere, in photographing what are called 
“luminous night-clouds,” and clouds invisible to the naked 
eye. So far as we are aware, no work of a similar kind has 
yet been done in this country, and it would have added to 
the interest of the report had experimental details and 
general information been included upon this subject. 
Novelties of this kind too often bear the application of the 
remark, ‘‘ First made in Germany.” 

Photographing natural colours.—Not often are discoveries 
made in photography of sufficient importance to at once 
rivet the attention of the whole scientific world, but 
that made by Professor Lippmann was ranked by Dr. 
Oliver Lodge as one of the four great discoveries made 
during last year bearing relation to physical and mathe- 
matical science, so he gave much attention to it in his 
opening presidential address to Section A, as we have 
previously stated in these pages. In addition to that which 
we have already published about this discovery, Dr. Lodge 
said that the colours of certain “twinned ” crystals of 
chlorate of potash had, like Professor Lippmann’s results, 
been proved to be phenomena of the interference of light, as 
elaborately and completely explained by Lord Rayleigh on 
the theory of a periodic structure, and, in the case of the 
salt just named, of a laminated structure. Lord Rayleigh 
experimentally illustrated it in the case of sound, by the 
ingenious contrivance of mounting successive muslin discs 
one behind the other on a set of lazy-tongs. Hach membrane 
reflected an inappreciable amount, but successive equi- 
distant membranes reinforced each other’s action, and the 
entire set reflected distinctly one definite note, of wave- 
length twice the distance between adjacent muslins. 
“ So also,” said Dr. Lodge, “with any series of equi- 
distant strata each very slightly reflecting. They would 
give selective reflection, and the spectrum of their reflected 
beam would show a single line or narrow band corresponding 
to a wave-length twice the distance of the strata apart.” 
M. Lippmann photographed hundreds of layers of such strata 
within the thickness of the film itself; and so, employing 
incidence light of definite wave-length, was able to produce a 
stratified deposit, which reflected back at appropriate in- 
cidences the same wave-length as produced it, thus reproduc- 
ing, of course, the definite colour. Entering into minute 
details about what probably takes place inside M. Lippmann’s 
films, Dr. Lodge expremned-his opinion that—‘“ It is probable 
that the silver is first shaken out at the ventral segments, 
but that the strata so formed are thick and blurry. I con- 
jecture that by over-exposure this deposit is nearly all mopped 
up again, traces being left only at the nodes, where the action 
is very feeble and takes a long time to occur; but that these 
residual strata, being fairly sharp and definite, will be likely 
to give much better effects, and so I suppose that these are 
what are actually effective in obtaining M. Lippmann’s very 
interesting, though not yet practically useful, result.” 

Such are some of the photographic subjects officially dealt 
with at Cardiff, by the President and some of the officers and 
committees of the British Association. Various other papers 
on photographic subjects by private members of the Associa- 
tion were also read at the last meeting. One of the com- 
mittees of the Association is making experimental investiga- 
tions about the haloid salts of silver. 








ANTI-FOULING COMPOSITION IN THE NAvy.—Last week Messrs. 
Tugot Freres’ “marine anti-fouling composition” was applied 
to the bottoms of the first-class ironclads her Majesty’s ships 
Camperdown and Howe, now docked at Portsmouth. e 
introduction and competitive trials with this French paint 
may be familiar to some readers. The attention of the 
Admiralty was directed to the virtues of this composition by our 
British Naval Attaché at Paris, who had noticed the satisfactory 
results achieved by its application to vessels of the French Navy and 
mercantile marine. The recommendation resulted in our Admiralty 
authorities ordering a trial of the paint to be made on the bottom 
of H.M.S. trooper Orontes, side by side with other accepted 
English compositions, Upon the return of this vessel in February 
last the result was satisfactory, but the trial was repeated on 
February 11th, sped to her departure for the West Indies, After 
a voyage of 23,100 miles, occupying about six months, the Orontes 
returned to Portsmouth at the close of July last, and upon being 
docked the efficiency of the anti-fouling composition was again 
apparent. The French paint is now being tried in the Donald 
Currie, Wilson’s, Glen’s, and Java Mail Company’s, &c., lines. 

NICKEL MINES OF NEW CALEDONIA. — According to a recent 
report of the United States Vice-Commercial Agent at Noumea, 
much attention is being paid to the production of nickel in New 
Caledonia. Important foundries and furnaces for the treatment 
of nickel ore have been erected at Noumea, and the prospects 
seem to indicate that at a date not far off New Caledonia will 
greatly surpass any country in the world in the richness and 
importance of the nickel industry, the mines being reported as 
inexhaustible. The area of New Caledonia is 772,276 square 
miles, of which about 208,910 are nickel-producing. About 20,891 
square miles have been either applied for or granted to various 
mining companies, and 7723 square miles are being worked, princi- 
pally in districts easily reached by sea or rivers, Some of the best 
claims are not worked on account of the difficulties arising from the 
absence of roads, The composition of the nickel ore is hydrated sili- 
cate of nickel and magnesia, without any tracesof arsenic, It contains 
from 8 to 10 per cent. of metal, some samples yielding 16 per 
cent. of pure nickel, The value of 8 yd cent. ore at shipping 
places is £4 = ton, but the price wil aa gor augment. In 
addition to Noumea, ships can load at several other ports on the 
coasts of the colony, but foreign vessels have to pay coasting dues 
of £6 per rejristered ton at any other port than Noumea, The 
exportation of ore from New Caledonia during 1890 was—nickel ore, 
5000 tons; chromate of iron, 1500 tons; cobalt, 700 tons; gold 
quartz, 10 tons ; of smaller metals, silver lead 34 tons, nickel 14 
tons, copper 14 tons, The exportation will greatly augment hence- 
forth, as large orders have been received by the Compagnie le 
Nickel for ore and metal. The Greusot foundries of France have 
ordered 100,000 tons of nickel ore. 
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NAVAL EXHIBITION—WILLEY’S BOAT-LOWERING GEAR 


WILLEY’S ENGAGING AND DISENGAGING 
GEAR FOR SHIPS’ BOATS. 


Willey, of Lodge-road, Southampton. 


FIG. 1— READY FOR ENGAGING 


ing the tackle rings, which cannot come out accidentally. | freed at the same instant. 





The tackle rings are auto- 


Without doing anything further, the gear is ready for the | matically locked when engaged, and cannot become unhooked 
instant disengagement of boats at any time, which is done | until desired. The connection between the bow and stern 
THE boat-lowering apparatus illustrated by the accompanying | simultaneously at both ends, either before or after being | fittings is “direct” and free, without indirect means, to 
engravings is exhibited in the Naval Exhibition by Mr. D. H. | waterborne, as desired, by simply slipping the chain con- | effect simultaneous release. The chain across the centre of 


It consists of two | nections, when the lever handles are free, the ends swing | the boat may be thought a disadvantage, but it has the 


similar fittings, which are fixed to the ship’s boats in oppo- | upwards and release the tackle rings, and consequently the | advantage of simplicity and is placed under the thwarts, and 





FIG. 2— ENGAGING 


site directions, either to the stems or stern posts, or to the 
thwarts with a bolt ing through the keel. A piece of 
chain C, Figs. 1 and 4, is fastened to each fitting, and a 
slip coupling, Figs. 5, 6, and 7 for connecting and letting go. 
When it is desired to connect a boat to davit tackles rings D, 
Figs. 2and 3, the lever handles A A are drawn towards the 
centre of the boat by means of the chains, which are coupled 





FIG. 5— ELEVATION 
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FIG. 6 — COUPLED 
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together, as in Fig.1. This operation brings the other ends of 
the levers A in contact with the balanced tongue B, Fig. 3, and 
locks them in one direction. A boat is quickly and easily 
engaged by simply placing the tackle rings D under these 
beak ends of the levers A. This depresses the balanced 
tongues B, Fig. 2, until the rings are in their place, as in 
Fig. 8, when the tongues return again into contact with the 
levers already podhonw. ig as seen at Fig. 3, automatically lock- 
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FIG, 7— READY FOR COUPLING OR LET GO 


| boat. The chief feature of the slip coupling is the form of 
the joint ends of the two arms or levers, which, when turned 
in one direction, Fig. 6, secure the other part, and when 
reversed, as in Fig. 7, let the two parts go. Both arms must 
— in the same direction before the disconnecting can be 

one, and in case of one being accidentally moved the other 


holds. A ring placed over the arms further adds to the 





FIG. 4— DISENGAGED 


safety. This coupling may be used for letting go the gripe 
chains holding boats down to chocks, and for many other 
similar purposes. The action necessary for engaging is, it 
will be seen, quick and simple. The disengagement is done 
instantly by one man, both tackle rings being necessarily 








S 


FIG. 3— ENGAGED 


is really no more in the way than oars, masts, sails, or boat 
hooks. The chains, after disengagement, lie at the bottom 
of the boat, or stowed away at the bow or stern. 








VYRNWY AQUEDUCT TUNNEL UNDER THE 
RIVER MERSEY. 

AT last week’s meeting of the Water Committee of the Liver- 
pool Corporation, Alderman John Hughes presiding, it was 
resolved that Sir Benjamin Baker be requested to report to 
this committee in writing his opinion with reference to the tunnel 
works now being carried on at Fidler’s Ferry, and as to the 
prospect of their being successfully carried through within a 








reasonable time, and also to advise the committee whether in his 
judgment, and having regard to the importance of getting the 
permanent works completed without the least possible delay, it 
is advisable for the corporation to complete the tunnel according 
to the present plans, or whether any other plan or a modification 
of the present ones had better be adopted ; that the town clerk 
be instructed to write at once to Sir Benjamin Baker, giving him 
the necessary instructions, and that the chairman and deputy- 
chairman, town clerk or deputy town clerk and engineer, attend 
in London and confer with Sir Benj. Baker if thought advisable. 

In reference to this tunnel the following report of Mr. Deacon 
has been presented :—‘‘ The contractors are cutting out a portion 
of the shield for the purpose of carrying out the modifications 
referred to in my reports of the 15th and 22nd inst. The por- 
tion of the shield mentioned in my report of the 22nd inst. as 
deranged is being repaired. I have reason to believe that 
the disappointments which have occurred in connection with this 
tunnel have led to the impression in some minds that its comple- 
tion is practically impossible. I have consistently urged the con- 
trary, and the experience gained in the progress of the work has 
increased the confidence I have always felt that it will be satisfac- 
torily carried out.” 

The report of Sir Benjamin Baker was laid before the Water 
Committee yesterday. In this document Sir Benjamin expresses 
his entire approval of the plan that has been adopted by Mr. 
Deacon, engineer of the Vyrnwy works, and states that there is 
no reason to deviate from the course hitherto pursued. The 
committee thought that such a report from a gentleman who is 
an eminent authority on engineering works of this kind was 
very satisfactory. In reporting this meeting the Liverpool Courier 
says :—There is every Lec that during the future progress 
of the works at the tunnel Sir Benjamin Baker will be associated 
with Mr. Deacon as consulting engineer. 








NortH- East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—On Saturday, the 17th October, 1891, a conversazione 
will be held in the Westgate-road Assembly Rooms, Newcastie-on- 
Tyne, to open the session of the Institution, and to inaugurate 
the newly formed chair of engineering and naval architecture in 
the Durham College of Science. 

TECHNICAL COLLEGE, Finspury.—A special course of evening 
instruction for beginners, on ‘‘The Differential and Integral 
Calculus and its application to the Practical Problems of Mechanical 
and Electrical Engineering,” will be given by Professor John Perry, 
M.E., D.Sc., F.R.S. A good working knowledge of the elemen- 
tary principles of algebra and trigonometry is expected in students. 
A lecture will be delivered every Tuesday evening, from 7.30 to 
9 p.m., commencing October 13th. 
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THE “DEMON” 


FIG. 2 


WATER MOTOR 


FIG. 3 











THE “DEMON ” WATER MOTOR. 





THE accompanying engravings illustrate a small new 
water motor which forms a cheap and handy source of 
power obtained by connecting the motor with the house 
or other water supply. It is a motor which needs no 
attention, and is made for a water supply from pipes of 
jin. to jin. or jin., and with jets from pipes of these sizes 
under a pressure of from 40lb. to 60lb. per square inch, 
gives powers of from that required to run a small lathe or a 
sewing machine to about 1-horse power. Within the motor 


case is a drum, on the circumference of which, as seen in | 


Fig. 2, are several cups. The water jet strikes these cups as 
in a Pelton water-wheel or hurdy-gurdy with the cups made 
in two separate parts, one on each side of a disc. Rotation 
is at a velocity at the cups of about half that due to the head 


of water with which the wheel is supplied. The shaft and | 
| of pollution in proportion to the volume of water does not cause 





Fic. 1 


wearing surfaces are of hardened steel, gun-metal, and brass, 
and are fitted with oilcups and lock-nuts. Such a machine 
is not only very widely useful, but it is silent, costs little to 
work, is easily fixed, and requires very little floor space. 
The details of the machine, as made by Mr. P. Pitman, 
Aubrey-road, Withington, Manchester, are shown by Figs. 
2,3,and4. Fig. 2 shows the motor in section, one side of 
the case being removed. Water enters at the top through 
the stop valve—shown—and the two jet nozzles—shown also 
in Fig. 3 and to a larger scale at Fig.4. The object of the 
arrangement of the cups is to secure an equal division of the 
action of the jets on the two sides of the disc. The wheel 
spindle is carried by two centre screws, as shown in Fig. 5. 
A hole is drilled through the centre of the centre pointed 
screws—see Fig. 5—and from a channel at about their mid- 
length the lubricant find its way to the end. 








AMERICAN ENGINEERING NEWS. 


Fast railway speed .— Mention was recently made of a short 
distance record breaking run on the Philadelphia and Reading 
Railroad, on which speeds of 80 to 904 miles per hour were made, 
as stated upon official authority. Another record breaking run, 
but of a different kind, being for high maintained on a long 
trip, has since been made on the New York Central and Hudson 
River Railroad. A train of two drawing-room cars and a private 
car—93,400 Ib., 77,800 1b., and 88,4001b. respectively—weighing 
259,600 Ib., was hauled from New York to Buffalo, N.Y., 440 miles, 
in 448 minutes, or 433 minutes 44 seconds, deducting stops. These 
are official figures. A hot box on the engine caused a stop of 
seven minutes. The distance of 436} miles to East Buffalo was 
made in 426 minutes actual running time, or at the average 
speed of 61°44 miles per hour. One engine took the train 
from New York to Albany, 143 miles, in 140 minutes; another 
from Albany to Syracuse, 148 miles, in 146 minutes; and a third 
from Syracure to Buffalo—East Buffalo—1454 miles, in 1473 











| ing surface, 182 





minutes, including the seven minutes stop. 
the eight-wheel type, with ee driving wheels, and a four- 
wheel leading truck or ‘‘ bogie.” They were all of the following 
dimensions, except that the first had driving wheels 6ft. 6in. dia- 
meter, while the others had driving wheels 5ft. 9in. diameter ; 
cylinders, 19in. by 24in.; wagon-top boiler, 58in. diameter ; 268 
tubes 2in. diameter and 12ft. long ; height from rail to centre line 
of boiler, 8ft. iin. and to top of smokestack, 14ft. 10in.; heat- 

‘5 square feet ; grate area, 273 square feet; truck 
wheel base, 6ft. 8in.; driving wheel base, 8ft. 6in.; total wheel 
base, 23ft. llin.; weight on driving wheels, 40 tons; weight on 
truck, 20 tons ; weight of engine, 60 tons ; and of tender, 40 tons, 
with 7 tons of coal, 

Pollution of water supply.—Considerable agitation has been 
made in New York recently over a report made by the Board of 
Health upon its investigation of the streams flowing into the reser- 
voirs from which the city obtains its water supply. This investiga- 
tion showed an atoning amount of pollution from factories, 
drains, stables, and farmyards, privies, &c., and while the amount 


The engines were of 


any apprehension of immediate trouble, yet the question is one 
that calls for prompt and stringent remedial measures, 
while at the same time the rights of the people living on 
the Croton watershed must be properly cared for. It has been 


| suggested that the city should purchase the entire watershed, 
| 360 square miles, and turn off the 25,000 inhabitants, but that 
| is too expensive and impracticable. 


Another plan is to purchase a 
strip of land 250ft. wide from high-water mark, along the sides of 


| all streams, ponds, and lakes, and all nuisances and objectionable 
| buildings removed therefrom. The Department of Public Works 


estimates this at 180 miles in length, 5460 acres, at 200 dols. per 
acre, a total of 1,092,000dols. Analyses of the water in September, 
1891, show faint traces of nitrites, 0°0325 per cent. of nitrogen in 
nitrates, 0°0005 per cent. of free ammonia, and 0°0165 per cent. of 
albuminoid ammonia. Analyses of the water supply of other cities 
showed a measurable neem of nitrites; of nitrogen in nitrates, 
50 per cent. more at Albany and 500 per cent. more at Philadelphia ; 
of free ammonia, from two to seventeen times as much as in New 
York; and 84 to 450 per cent. more alb id ia. No 
epidemics are feared in these cities, and therefore it is claimed that 
New York is in no danger as yet. 

Cleaning streets by flushing.—An experiment of street cleaning 
by flushing with water from the mains has recently been made in 
New York City. The experiment was tried in one of the lower 
districts of the city, where the population is such that keeping 
the streets clean is practically impossible, and ordinary sweeping 
is not effective. The idea was to at least clean off the dirt of 
long accumulation. The streets were at first given a more 
than usually thorough sweeping and then — flushed 
and brushed, metal aprons being fitted at the mouths of 
the catch - basins to prevent the diversion of dirt or solid 
matter into the catch-basins or sewers, In spite of these aprons, 
however, it was found that a deposit of about 6in. in depth, 
and of such a character as to make removal difficult, was washed 
into each basin. This removal of street dirt from catch basins also 
adds largely to the cost of the work, and if the flushing is done 
without previous sweeping there is danger of obstructing the 
sewers, the volume of sewage flow not being sufficient to carry off 
the solidified deposits caused by the street flushing. From an 
economical point of view, therefore, the method of ping and 
carting away the dirt is preferable to that of flushing the dirt into 
catch basins and removing it therefrom. The work wasdone under 
the supervision of the Street Cleaning Department and the 
Department of Public Works, It has been pointed out that the 
flushing is most desirable in summer, when there is the greatest 
necessity for economy in the use of the water supply. 

Armour versus coal protection for warships.—A paper on this 
subject has recently been issued by the United States Naval 
Institute, in which it is claimed that ships not ——— 
armoured at the water-line will be greatly — by small 
shot at last, with a considerable inflow of water above the pro- 
tective deck, so that in using the deck to increase buoyancy, 
the stability is sacrificed to some extent. Stability should never 
be subordinated to speed in a fighting ship. It is thought 
that too much reliance is placed on coal protection. Coal cannot 
be made to serve the two purposes of propulsion and protec- 
tion simultaneously, and it is at best only a partial protection for 
stability. In action it will not be practicable, in damaged con- 
dition, to trim coal below from the bunkers, above the protective 








deck, as the lower bunkers and fire-rooms might be flooded, and if 
the trimming is done before going into action, and the lower 
bunkers filled, the coal protection is removed. The remedy for 


this is said to be in slightly reducing the surplus coal supply, and 
as an equivalent for the weight and space thus saved, to substitute 


a better protection for stability by means of water-exhausting or 
armou belts. If this is done it will be possible to trim the coal 
from the upper to the lower bunkers in action, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE near approach of the quarterly meetings has, as usual, 
tended to some extent to restrict business generally, pending tho 
course which will be taken at those gatherings. They were to 
have been held in Wolverhampton yesterday, and in Birmingham 
to-day, but the holding of the Birmingham Musical Festival this 
week has caused a postponement of the Quarterly Iron Exchanges, 
and these will now take place in Wolverhampton on Wednesday 
next, and in Birmingham the doy following. The attendance on 
‘Change this afternoon was hardly so large as usual, some of the 
members being away at the meeting of the Iron and Steel 
Institute. The occurrence of the Musical Festival above alluded 
to also interfered to some extent with the attendance. 

The fairly steady tone of the quarterly meeting at Middlesbrough 
was this afternoon remarked upon with satisfaction, as indicative 
that although business does not show any decided further progress 
towards revival, yet that the ground which undoubtedly has of late 
been secured has been well maintained. And this, it is anticipated, 
will also be the tone at the forthcoming quarterly meetings in the 
Midlands. At the same time it is not impossible that definite 
advances may at those meetings be declared, alike in pigs and in 
finished iron ; and with this possibility before them, purchasers 
were this afternoon more anxious in sounding the market, in order 
to try to ascertain probabilities, than they have been for several 
quarterly meetings previously, It is, at any rate, likely that 
current rates will be firmly maintained. Whilst in the majority of 
cases a waiting policy, pending developments, was, as above indi- 
cated, pursued, there were some instances in which buyers would 
have been glad to have concluded negotiations at once, but sellers, 
with the likelihood of the market at any rate not giving way, and 
possibly going up, saw it to be to their interests to hold back for 
a week, and the consequence was that, whilst inquiries were 
numerous, actual business was somewhat limited. 

The hope was expressed that the proposal to establish a joint 
wages sliding scale, for the North and Midlands combined, would 
be carried to a successful completion. 

Some of the steel makers report an increased demand for hoops 
and strip from the locomotive tube makers. The improvements 
in the manufacture of this class of steel, which have of late been 
introduced by several of the leading steel firms, appear to have 
brought steel into revived favour for locomotive tubes, and to have 
removed the difficulty which the tube makers say they formerly 
experienced in the matter of working up. Anyhow, the fact 
remains that steel hoops and strips are in better demand for this 
purpose than for some time past. This afternoon steel hoops were 
quoted £8 10s, to £9 per ton. 

The finished iron trade maintains the improvement which has 
just lately characterised it. Ironmasters reported that some of the 
men are by no means pleased that they should have to submit to a 
reduction in wages just now that business is beginning to look 
up. The drop, however, which came into force on Monday of 3d. 
per ton in uddlers’ wages, and of 24 per cent. in those of millmen, 
and which lasts till the end of November, is fairly carried by the 
reduction of 2s, 11d. shown by the average selling price for July 
and August as compared with that for May and June. The reduc- 
tion came into operation without any difficulty, and the men will pro- 
bably be better pleased with the next return, which, if the current 
improvement continues, is likely to be of a more satisfactory 
character. 

The list houses have so far given no sign of the course they 
intend to pursue at the quarterly meetings, and it is still proble- 
matical whether the basis price of marked bars will be kept at its 

resent standard of £8, or whether it will be advan Earl 

udley’s price remains £8 12s. 6d., and second-class branded iron 
is quoted £6 15s. to £7. Good merchant bars continue £6 10s. to 
£6 15s., and common bars are maintained up to £6 5s. 

With reference to the sheet iron trade, demand is improving a 
little, and more inquiries are being made. Quotations range from 
£7 10s. to £7 12s, 4a. and £7 15s. for doubles, The general figure 
for lattens is from £8 5s. to £8 10s., though some makers quote 
£9, with £1 less for doubles, 

The high price of spelter continues to be a cause of anxiety 
to makers of galvanised sheets, yet they cannot obtain more than 
from £12 5s, to £12 10s, per ton for common sorts f.o.b, Liverpool 
in bundles. 

The competition of the North in plates keeps severe, and 
Midland makers are not experiencing any great demand. Common 
“> £7 5s. ; best, £7 15s. to £8 ; and double best, £8 5s. 


Gas strip is quoted £6 10s., and hoops and thin strip £6 15s. 

A peonener | good demand is experienced at the blast furnaces, 
and, generally speaking, pig iron prices are firm. The tendency 
also seems dereunaiie, Wee sellers are by no means anxious to do 
early business, believing there is a rising market in front of them. 
The result is that for prompt deliveries they are insisting upon 
extra rates. 

Staffordshire cinder pig remains firm at from 37s, to 38s., with 
about 2s, extra for melting iron. 

Best foundry pigs remain 50s. to 57s. 6d., and all mine forge 
62s. 6d. to 65s, Lincolns are quoted 48s. to 49s. ; Northamptons 
and Derbyshires, 45s. to 46s. ; and hematites from 60s. to 62s, 6d. 
for forge sorts, and 70s. for foundry. 

The important engineering undertaking of driving a main level 
to assist the unwatering of the Tipton district will soon be com- 

d. The llent report presented at the half-yearly meeting 
of the South Staffordshire seed Drainage Commissioners this week 
has caused considerable satisfaction. By the obtaining of Parlia- 
mentary powers for the borrowing of a further £100,000, all diffi- 
culties are now removed in the way of carrying on the underground 
works, which it is hoped will largely increase the output of minerals 
in the district. Probably not more than £50, out of the 
£100,000 allowed by the new Act will be expended, but it is pointed 
out that if from the mines which it is hoped to unwater, an extra 
output of coal to the extent of 500,000 tons per annum were raised, 
arevenue would from this output be obtained sufficient to pay 
back the new loan within a short period. During the past year 
the mineral raised in the Tipton district aggregated 756,230 tons, 
exclusive of the mines altogether exempt from rates—and these are 
very considerable. The cost of working the Commissioners’ engines 
was £10,322, as compared with £13,184 in the preceding year. 

The Horseley Engineering Company, Tipton, has built a new 
gasholder for the Tipton Gas Works, and this has recently been 
formally put to work. The tank was made by Messrs. Herbert 
Hughes and Son, of Lower Gornal. The two existing holders had 
a storage capacity of 270,000 cubic feet, but the new holder has a 
storage capacity equal to 480,000 cubic feet. The designs were 

or by the engineer and manager of the company, Mr. Vincent 
ughes, 
he fifty-three hours’ movement has now spread to the Birming- 
ham Railway Carriage and Wagon Company, of Smethwick ; ani 
also to the Credenda Tube Works, Smethwick, this being the 
number of hours now worked at both these establishments. 

Birmingham merchants en din the hardware trades report 
that orders for the North of Europe, with the exception of Russia, 
have been fairly good lately ; and, as is customary at this time of 
the year, early despatch is being uested in the case of goods 
destined for Norway and Sweden and for Canada. Business in 
machinery, hollow ware, and fencing is a little brighter with 
Australia and New Zealand, and there is a slight recovery of trado 
in the River Plate, the Brazilian market being also fairly good. 
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NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—A strong tone is still maintained throughout the 
iron trade of this district, but as regards pig iron there is a 
decidedly lessened weight of buying going on, and the feeling of 
uncertainty with regard to the future, to which I have frequently 
referred, 1s rather intensified by the languid condition of the 
warrant markets, and the only too evident fact that in Scotch iron 
present prices are simply being artificially maintained. Local and 
district brands, however, continue poser 4 firm at fully late 
rates, and many of the makers have practically little or nothing 
to sell for ony this year. Finished iron remains in the strong 
position reported of late, and with few exceptions makers have 
work in hand sufficient to carry them over the next two or three 
months. With regard to the engineering industries the outlook 
remains unchanged, and amongst engineers, with the exception of 
one or two special departments, new work is reported to be coming 
forward but slowly, with contracts in most cases running out faster 
than ow are being replaced, 

The Manchester Iron Exchange, 
attended, but business, taking it all through, was of a decidedly 
less animated character than has been the case of late. For pig 
iron the inquiries coming forward were less numerous, and the 
actual business put through of no very great weight. Prices, how- 
ever, with the exception of some of the Scotch brands, in which 
there has been considerable underselling, were generally firm at 
fully late rates. Lancashire makers, following the recent upward 
movement in district brands, have advanced their list rates, and 
are now quoting on the basis of 46s. 6d. for forge to 48s, for 
fonndry, less 24, delivered equal to Manchester, but the business 
they are doing at these figures is only very small. District brands 
remain practically out of the market, owing to most of the makers 
being so heavily sold over the next two or three months that they 
have little or nothing to offer for anything like early delivery, and 
in many cases they have withdrawn from quoting at all in the 
open market. Nominally Lincolnshire may be quoted at about 
45s. 6d. for forge to 47s. 6d. for foundry, with Derbysbire 
ranging from 46s. and 47s. for forge, to 49s. and 50s. for foundry, 
less 24, delivered equal to Manchester, but it would be difficult to 
place orders of any weight even at these figures, except where 
buyers are prepared to accept deliveries towards the close of the 
year, With regard to outside brands, prices are still generally 
firm, for good-named foundry Middlesbrough on the basis of about 
49s. to 49s. 6d., less 24, delivered equal to Manchester, but in Scotch 
iron, prices have been irregular. Eglinton has been sold at about 
51s. 6d, net cash, delivered Lancashire ports, and Glengarnock at 
about the same figure, although the current market quotations 
are not below 52s, for Eglinton, with makers quoting 53s, for 
Glengarnock, net cash delivered. 

In manufactured iron a good steady business is still reported 

generally, and prices all through are strong at fully late rates. 
One or two Lancashire makers might still book orders for bars at 
about £6 per ton, delivered in the Manchester district, but the 
general quotation is £6 2s, 6d., with £6 5s, as the minimum for 
North Staffordshire qualities delivered here. Both sheets and 
hoops are in active demand, and for these prices are very firm, 
ordinary makes of sheets not being quoted under £7 10s., with 
galvanising qualities £7 15s., and the usual extras for doubles 
whilst for hoops £6 10s. is the minimum for random lengths, and 
£6 15s. for special cut lengths, delivered in this district. 
In the steel trade rather more inquiry is reported for hematites, 
and prices have shown a further hardening tendency, good 
fomnlay qualities being now quoted at 58s. 6d. to 59s., less 2h, 
delivered in the Manchester district. Steel plates continue only 
in moderate request, but prices are firm, £7 10s. being the 
minimum for best boiler-making qualities, delivered in the Man- 
chester district, and some of the makers are not disposed to 
book anything under £7 12s. 6d. per ton. 

In the metal market only a small weight of new orders is 
reported to be coming forward, but manufacturers generally are 
all fully engaged with specifications on account of old contracts, 
and are very firm at their full list rates. 

Messrs. Follows and Bate, of Gorton, near Manchester, who have 
for a considerable time past paid special attention to improvements 
in paint manufacturing machinery, have just completed, from 
entirely new designs and —— an exceptionally powerful triple 
granite roller mill, which embraces a number of improvements 
upon paint mills at present in use, It combines both grinding and 
mixing mills, and a special feature is the adoption of chain gearing, 
with a simplification of the driving, which enables all the opera- 
tions of mixingand grinding to be driven from a single fast-and-loose 
pulley, whilst each operation can be actuated independently, or 
the whole of the — can be brought into action simulta- 
neously, as required. 

The Manchester Association of Engineers open their thirty-sixth 
discussion session this week, and, as usual, an interesting pro- 
gramme of subjects has been arranged for the various meetings. 
Amongst these a paper is promised by Mr. Hans Renold on ‘‘ Some 
Leading American Workshops,” another by Mr. R. R. Lister on 
**Milling Tools and Appliances ;” Mr. D, Fulton promises a com- 
munication on ‘The Deakin Governorless Engine,’ and Mr. C. F. 
Budenberg on ‘‘The Chronometer Governor, a New Expansion 
Regulator for Steam Engines,” A discussion is being introduced 
by Mr. W. J. Jenkins on ‘‘Why is the triple-expansion engine 
more economical than either the simple or compound ¢” Mr. Hen 
Webb promises ‘ Notes on the Moantestens of Iron,” Mr. 
Williams a paper on ‘‘Supplementary Speed Governors,” Mr. 
W. G. Quicke a communication on “ Dry Air Refrigerating Machi- 
nery,” and Mr, A. Rea a paper on ‘*Wire: its Manufacture 
and Use Practically Considered.” 

In the coal trade the better qualities suitable for house fire pur 
poses, although not in perhaps quite such pressing demand as last 
month, are moving off steadily, and prices are well maintained at 
an advance of something like 6d. per ton upon late quotations, 
With regard to other descriptions of fuel, the market remains in 
much the same position as reported for some time past. The lower 
qualities of round coal continue only in moderate request for iron- 
making, steam, and general manufacturing purposes, with supplies 
amply sufficient to meet the present demand, whilst engine fuel 
continues a drug, with common sorts pushed for sale at excessively 
low prices, At the pit mouth best house fire coals are quoted at 
123. 6d. to 13s,; seconds, 10s, 6d. to 11s.; and common house fire 
coals, 9s. to 9s, 6d. per ton. Steam and forge coals average 8s. to” 
8s, 6d.; burgy, 6s, 6d. to 7s.; and best slack, 5s, 6d. to 6s., but for 
common sorts it is difficult to quote any fixed price, as in many 
cases almost any figure is accepted to effect clearance sales, and 
special lots are offered freely at as low as 2s. 6d. to 3s, per ton at 
the pit mouth, 

In the shipping trade there is not quite so much doing as of late, 
but prices are steady at about 9s, 6d. to 10s. per ton for good 
qualities of steam coal delivered at the High Level, Liverpool, or 
the Garston Docks, 

_ Barrow.—A very quiet business is reported in the hematite pig 
iron trade, Orders from all quarters are few in number, an 
represent a very small volume of trade. Business generally is 
very slow, and the outlook is decidedly discouraging, yet in the 
face of this the make is maintained, and 43 furnaces are still in 
blast. Lately stocks have been considerably increased, and it is not 
likely the demand now experienced will enable warrant holders to 
clear their stocks and also enable makers to dispose of all the pig 
iron they agree For the first week, however, for fully two or 
three months, stocks have been decreased, but only to the extent 
of 538 tons.. The decrease from the be 
represents 55,552 tons, and the stocks in hand stand at 154,833 
tens. Prices are easier, but very little business is doing. Makers 
to some extent have sold well ahead on the basis of the better 
prices which have been ruling, but now that the demand has fallen 
off to some extent, prices have been lowered, and mixed Bessemer 
Nos, are selling at 50s. 6d. per ton net, f.o.b., while warrant iron 


on Tuesday, was fairly well 


inning of the year 





is changing hands at 50s. net, cash. It is thought improbable 
that better prices will be secured for some time. 

Steel makers are doing a very quiet trade, and orders from all 
quarters are very scarce. The only department in which there 
has been any new life for some time past is that of tin-plate bars, 
a sudden demand for which not “— made makers busy, but 
enhanced prices to £4 15s, per ton. e improvement, however, 
is only regarded as one of a very temporary character. In rails a 
quiet inquiry is experienced. Heavy sections are quoted at 

24 6d. per ton, There is next to nothing doing in light or 
colliery sections of rails, The business doing in blooms, billets, 
slabs, and general merchant qualities of steel is very quiet. There 
is a poor prospect in the steel shipbuilding material trade. 

Shipbuilders do not report any new crders, and the inquiry for 
new tonnage is very limited, and considerable competition is 
experienced for the few orders in the market. 

ingineers, especially in the marine department, are busily 
employed, and have very good prospects for the future, with 
probabilities of heavy contracts, 

Iron ore is easy in tone, On local account very little is doing, 
but on American and continental account a demand has sprung 
up, which has been encouraged by low freights on the one hand 
and by the increased price of Spanish ore on the other. Native 
ores are quoted at 9s. to 10s. per ton net at mines. 

Coal and coke are very easy. Coke from East Coast ovens is 
quoted at 19s. per ton, delivered here. This is considerei a very 
high rate relative to the price of pig iron. 

Shipping is very quiet. The exports of pig iron and steel during 
last week represented 15,180 tons, compared with 17,181 tons in 
the corresponding week of last year—a decrease of 1001 tons, The 
aggregate shipments this year so far represent 736,602 tons, com- 
pared with 810,616 tons in the corresponding period of last year—a 
decrease of 73,016 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THE revival in the heavy trades referred to last week is well 
intained, but quotations remain as last given. In iron makers 

are asking 58s. to 60s. for hematites, and 42s, 6d. for common 
forge iron. Steel billets, £6 10s, A few additional orders in rail- 
way material have been placed this week. The Board of Trade 
returns for September show that the exports of iron and steel 
reached a value of £2,085,691, which is a decrease of £400,000 on 
the corresponding month of 1890; for the nine months the value 
was £21,053,110, compared with £23,982,184 for the nine months 
of 1890—a falling-off to the extent of nearly three millions, 

Cutlery manufacturers are not quite so busy as could be wished. 
The season trade in articles for presents, and generally in goods 
provided for the festive time, causes several leading establishments 
to be exceptionally active, but there are a good many houses 
who give their men but partial employment. he steady attenu- 
ry | of business with the United States, and the continued collapse 
of the Argentine market, are severely felt, and lead to much 
keener rivalry for the home orders, which are only moderate. 
The colonial requirements are also somewhat less than what were 
looked for. Languer pervades the file and edge-tvol trades in 
which many men are working short time. There is an impression 
that orders are being kept back until the end of the quarter, and 
that the present month will show an improvement. 

Manufacturers of silver and plated goods continue to be well 
employed, the demand, both on home and foreign account, being 
considerably better than at the corresponding period of last year. 
The Christmas and New Year specialities are now being prepared, 
and they include many attractive novelties which display unusual 
originality of design. The artists appear to have aimed less at 
superior reproductions of existing favourite patterns as at new 
conceptions exhibiting the individuality of the worker. A result 
of the good business doing in these trades is a revival of the effort 
amongst the employés for a return of the pereentage which was 
taken off their wages when trade was depressed. An advance of 
10 per cent, has been obtained in several instances, but one or two 
firms refuse to recognise that the condition of the industry warrants 
~, such concession. 

he stove-plate trade is pretty equally divided between Sheffield 
and Rotherham. A considerable quantity of work has recently 
been placed, particularly in specially-designed grates. The wages 
agitations, it is complained, have much disturbed business, and the 
manufacturers express the hope that they have seen the last of 
them for some time. 

The directors of Charles Cammell and Co. have paid an instal- 
ment on account of the dividend for the current year of £2 per 
share on the ordinary shares, and 10s. per share on the A and B 
shares of the company, being at the same rate as was paid at the 
corresponding period of last year. 

The local papers have recently been giving some attention to 
‘cast axes and hatchets,” as stated to be produced by the Chicago 
Axe Company. e secretary of the company, not being quite 
satisfied with what the Sheffield press has given, sends an outline 
of the process. He claims for the goods thus produced four 
advantages :—(1) Uniformity of metal ; (2) no welds to give way ; 
(3) no crooked eyes ; (4) a much finer finished tool. e latter 
advantage, says the company’s secretary, is due to the fact that 
they have only one wag of metal to contend with, while by the 
old method the makers have iron and steel] of different degrees 
of fineness, ‘‘and consequently it is impossible to impart 
the smoothness of finish and evenness of quality possessed by 
our — Chi —tools.” The company admits, as regards the 
metal, that in the first part of the process its tools are cast 
iron, but claims that the treatment given the metal ‘‘and the 
combination of different grades of metal in the furnace, produce a 
very fine grade of iron.” It states that tools thus produced 
stand any test that is asked of them, and “‘ stand all and more tests 
than any forged tool made,” On these grounds the company claims 
at least the qualities of steel. ‘‘ We are now,” adds the secretary, 
‘having analysis of our product made at Ann Arbor, Michigan, 
and expect the result will convince the most sceptical that it is as 
possible to produce steel from pig iron in the form of tools as it is 
to produce it in ingots.” The subject is exciting no little interest 
in edge tool circles. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively quiet this 
week, Only a very few lots of Scotch warrants have changed hands, 
and prices are lower by about 6d. a-ton for this class of iron. There 
has also been less doing in Cleveland warrants, which have declined 
about 6d. a ton. The demand for hematite warrants has likewise 
been restricted, and some selling which took place a day or two 
ago has sent down the prices of this iron about 1s. per ton. The 
fact seems to be that speculators decline to operate in warrants, 
and consumers are supplying themselves direct from the makers, 
or through one or two of the leading merchants. 

The current prices of makers’ pig iron are as follows:—G.M.B., 
Govan and Monkland, No, 1, 48s.; No. 3, 47s, 9d.; Carnbroe, No. 1, 
48s, 6d.; No. 3, 48s.; Clyde, No. 1, 56s.; No. 3, 52s.; Gartsherrie, 
No. 1, 57s.; No. 3, 54s.; Summerlee, No. 1, 57s.; No. 3, 53s. 6d.; 
Langloan, No. 1, 57s.; No. 3, 55s.; Coltness, No. 1, 58s.; No. 3, 54s. ; 
Calder, No. 1, 57s.; No. 3, 6d.; Glengarnock, at Ardrossan, 
No. 1, 57s. 6d.; No. 3, 50s, 6d.; Eglinton, No. 1, 51s.; No. 3, 
50s.; Dalmellington, No. 1, 51s.; No. 3, 50s.; Shotts, at Leith, 
= o. i oa No. 3, 55s.; Carron, at Grangemouth, No, 1, 61s. 6d ; 

0, 3, 54s, 

The shipments of pig iron from Scottish ports in the past week 
have been 9,798 tons, compared with 11,260 in the corresponding 
week of last year. Of the total Germany took 2170 tons, Canada 
1150, Italy 465, United States 350, Australia 335, Holland 300, 





‘ 


South America 200, India, 135, Belgium 75, other countries 105, 
the coastwise shipments being 4513 tons, against 4560 in the same 
week of 1890. 

The stocks of pig iron in Connal and Co.’s stores show a reduc- 
tion of several hundred tons for the past week, and amount in the 
aggregate to 500,300 tons, compared with 587,600 at this time last 
year. The furnaces in blast number seventy-five—fifty-four pro- 
ducing ordinary, fifteen hematite, and six ic iron—compared 
with nine at this time last year. Next week the comparison will 
be with six, as that was the number left blowing during the blast 
furnacemen’s strike, which extended from the first week of October, 
1890, to the middle of February, 1891. 

The demand for hematite pig iron has been rather disappointing. 
Makers of this iron in the North of England were expecting to do 
a large business here, owing to the revival in shipbuilding, but so 
far they have been disappointed. There has even been some talk 
“(on ’Change” to the effect that it has become very difficult to 
sell hematite pigs even at the present moderate, not to say low, 
prices. It appears that the Scotch make of hematite is fully 
sufficient for current wants. 

The ore import business has been quiet this week, and addi- 
tional contracts are not being fixed up so readily as was expected. 

Some fresh orders for shipbuilding steel have come into the 
market. Several cargo steamers of large capacity are reported to 
have been placed, and the Glasgow and South-Western Railway 
Company is said to have specifications out for five first-class 
river steamers for the Clyde passenger trade to be ready for 
next summer. In addition to orders coming forward for ship- 
building material, there appears to be more doing in steel for 
structural and other purposes, Various lines in railway tires, 
bolts, girders, &c., have been placed at fair rates. The makers 
are now more readily obtaining full prices, They quote steel 
angles, £5 17s. 6d. to £6; ship-plates, £6 10s. to £6 12s, 6d.; 
bars, £6 15s.; and boiler plates £7 5s., all less 5 per cent. discount 
for delivery in Glasgow district. 

The malleable iron trade is very well employed, and makers 
report that they have work for a considerable time ahead, and that 
the current inquiry is quite satisfactory. The lowest grade of com- 
mon bars is quoted £5 17s. 6d.; second grade, £6 2s. 6d.; highest 
grade, £6 5s.; best bars ranging from £6 7s. 6d. to £6 15s.; sheets, 
£7 12s. 6d.; all less 5 per cent. discount. Unbranded iron is now 
quoted £5 7s. 6d. net. 

During the past week there was shipped from Glasgow machinery 
to the value of £6690 steel goods £8000, and general iron manu- 
factures £11,150. 

The coal trade continues brisk, and somewhat higher rates have 
been paid for the better qualities of main and splint. A large 
number of vessels is loading, but the number of new fixtures is 
small, so much so as to be suggestive of some curtailment of 
busi in ing weeks, A number of coalmasters have 
raised household coals ls. per ton to the domestic consumer ; 
whilst others, and among them firms doing a very large trade in 
this class of coals, have not made any advance. The f.o.b. prices 
at Glasgow are :—Main coal, 8s. to 8s, 2d.; splint, 9s. to 9s, 3d.; ell, 
9s. to 9s, 3d.; steam, 10s. to 10s. 9d. 


a 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in the demand for iron and steel which was 
reported during the greater part of September has this week been 
checked, and the market all round is quieter, with easier prices in 
some departments ; and this in spite of the very favourable returns 
issued by the ironmasters, who reported a decrease of no less than 
16,320 tons in the stocks of Cleveland pig, a larger decrease than 
has been announced in any month for nearly two years, except in 
April last. But the lull in the demand is generally looked upon as 
likely to be of short duration only, for this is practically the last 
month for the Northern navigation, and it is believed that a large 
quantity of iron has yet to be bought by Continental consumers 
for use ih the winter months. This must be secured and 
dispatched this month; because afterwards, even if the 
weather is good, the cost of freights and insurance on sea 
and river is too heavy to allow of much being taken. 
It is thus expected that the demand will become as active 
this month as it was in September, and no one is in any haste 
to sell or to reduce quotations, especially as most producers have 
a large number of orders already booked, and the stock they hold 
is not more than an ordinary working stock. Thus a good number 
of the producers of Cleveland pig have this week held to 40s. 6d. 
per ton for prompt and current quarter's f.o.b. deliveries of No. 3 
g.m.b., but 40s. 3d. was accepted by some of the makers and 
merchants at Tuesday’s Middlesbrough quarterly meeting, while 
on Wednesday less was taken, though not less than 40s. 3d. 
was quoted. It was stated that 40s. had been taken, this 
being the figure that consumers were generally offering. But 
there has been no regular business below 40s. 3d. this week, 
only small odd lots, and these have been sold by merchants. 
Buyers are not so ready to purchase, but that is not uncommon 
in the early part of a month that succeeds such an active month as 
September was, and the lull in demand therefore has but little - 
disturbing effect upon the market. Consumers are not indisposed 
to give about the same prices for deliveries over the first quarter 
of next year as they are paying for early deliveries, and it may 
be inferred that they do not look for any material reduction in 
prices during the winter; in fact, the cost of production must 
necessarily lead the makers to maintain prices, for it is not likely 
to be lowered. The value of coke is rather tending upwards, 
the wages are not likely to be further reduced either of blast- 
fur or ironstone miners, and railway rates for iron-making 
materials, which are regulated by the realised price of pig iron, 
are as low as they will nape Aiyy The makers anticipate that 
the average realised price of No. 3 Cleveland pig for the last 
quarter will be about the same as it was for the second quarter of 
the year, viz., 39s. 1ld. per ton, and in that case wages will be 
maintained. 

The Cleveland ironstone miners, at a conference with the 
employers a few days ago, claimed a 10 per cent. advance, the 
termination of their three months’ ment made with their 
employers in July having nearly expired, but the masters decidedly 
refused this, intimating that, as in July, they considered that a 
5 per cent. reduction was justified. Nevertheless, they expressed 
themselves as not being unwilling again to leave wages unaltered, 
seeing that the market had shown very little change compared 
with the state of affairs at the end of June, It seems pretty 
certain that the miners will not get the 10 per cent. 
advance claimed or any of it in the present circumstances 
of trade, and it has been arranged that the delegates are to 
consult their constituents again as to their line of action, 
and have another interview with the employers at an early date. 
The ironstone miners think they are entitled to higher wages, 
because the Durham and Northumberland colliers are earning 
more than they are; but the circumstances of the cases are diffe- 
rent, for the ironstone trade is dull, and there are more men than 
can find regular employment, while in the Durham coal trade 
there is great activity and ample employment for all the colliers. 
Besides this, relatively much better prices are obtainable for coal 
than for pig iron and ironstone, so that the coalmasters are in a 
more favourable position to pay high wages than are the Cleve- 
land mine-owners, 

Middlesbrough No. 3 warrants are easier in price this week. 
Sellers asked 74d. cash for them at the beginning of the week, 
but they fell to 40s. 6}d. before Monday was over, and on Tuesday 
at the quarterly market they were down to 40s. 3d., but fell 
further in the afternoon to 40s. 1d. On Wednesday, however, the 
price was a little stiffer, 40s, 3d. cash being asked, and 40s. 14d. was 
= There have been very few transactions, and prices have 

m determined by odd lots. The stock of Cleveland iron in 
Connal’s stores on Wednesday night was 151,836 tons, or 34 tons 
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increase upon the stock when the month opened. The commoner 
qualities of pig iron are maintaining their values very well, and as 
regards No. 4 foundry, the difference between it and No. 3 is 
nearly the normal figure. This quality has been bought up eagerly, 
until scarcity in the supply is generally reported; about 39s. 6d. 
is now the rate, and only a small quantity can be had at that. 
Grey forge is not so stiff as No, 4 foundry, and buyers have done 
business at 37s., but most makers are not pre} to sell under 
37s. 3d. Hematite is very firm in value, mixed numbers of local 
brands being quoted 50s. 6d., and it would be difficult to buy at 
less, particularly as the cost of Spanish ore is increasing owing to 
the rise in freights, which are now 5s. 9d. per ton from Bilbao to 
the Tees, and the cost of the ore delivered is now about 13s. 3d. to 
13s. 6d., according to percentage of ironcontained. A fair amount 
of business has been done in kentledge pigs at about 37s. per ton. 
Cast iron floor-plates made direct from the furnaces are sold at 
45s. per ton, and chequered plates at 49s. to 50s. per ton at the 
furnaces. 

The Cleveland ironmasters’ September statistics were very favour- 
able, and it was rather strange to see the market hetpoier such 
a satisfactory return. One furnace more was in operation, a fur- 
nace to produce hematite iron having been relighted at the Lin- 
thorpe Ironworks, Middlesbrough, and 90 are now in operation, 
against 89 in August, and 104. yearago. The improvement in the 
hematite market has led to some furnaces previously producing 
—s Cleveland pig being put upon hematite, and three more 
are producing the latter, while two fewer are on ordinary Cleveland 
pig. The reduction in output is more than accounted for by the 
month being a day shorter than August. The decrease in stock 
of Cleveland pig—16,320 tons—is quite as satisfactory as the most 
sanguine had been ca!culating upon. The following are the figures 
of the returns as far as they relate to make and stocks :— 


Make of Pig Iron. 
1891. 





























In- De- 
| Sept. | Aug, |cTease-|crease. 
Tons. | Tons. | Tons. | Tons. 
Make of Cleveland pig iron—port of 
Middlesbrough .. .. .. .. ..  ..| 108,982/ 111,653); — 721 
Ditto—outside port of Middlesbrough ..| 15,176 | 14,545] 631 ae 
Ditto—whole district .. .. .. .. ..| 124,108 | 126,198 — | 2090 
Make of other kinds of pig (including 
hematite, spiegel, and basic pig iron) : 
whole @istricé 2. 2. 2. 2c ov 86,118 | 85,860) 258 _ 
Total of all kinds—whole district...) 210,226 | 212,058| — | 1882 
Number of furnaces on Cleveland pig | 
ironatendofmonth .. .. .. ../ 7 | 59 a 2 
Ditto—on hematite, &c., at end of| | 
ie ko ss ae ae es Bs oe 30 3 _ 
Total .. 90 89 1 _ 
Stocks of Pig Iron. 
ies oe —T Se 
| 1891. | In. De- 


| Sept. 30 Aug. 31 meena teamciae 


Tons. | Tons. | Tons. | Tons. 
Makers’ stocks of Cleveland pig iron—! | | 

















port of Middlesbrough .. .. .. ..| 97,483/ 113,110) — | 15,677 
Ditto—outside port of Middlesbrough ..| 11,036| 9,270| 1,766, — 
Ditto—whole district .. .. .. .. ..| 108,469 | 122,880 — | 18,911 
Mskers’ stores of Cleveland pig iron— 
no  , re re 888 71; OF | — 
Pig iron in public stores:— | 
The N.E. Railway Co.’s stores.. ..| 267 ~ fa 300 
Connal’s stores .. .. .. .. «.| 151,802 154,008; — | 2,206 
Total .. ..| 261,426 277,746, — | 16,820 





The Grosmont Ironworks, near Whitby, consisting of three blast 
furnaces, are to be sold by auction next month at Middlesbrough 
at an upset price cf £10,000. 

The demand for manufactured iron and steel is quieter, the 
recent advances in prices continuing to check business, but pro- 
ducers, having a good number of orders, are in no hurry to book 
more, and refuse to reduce quotations. There is less competition 
now than there has been at any time this year. Common bars are 
£5 10s. to £5 12s. 6d.; best bars, £6 2s. 6d.; iron ship-plates, 

‘£5 12s. 6d.; steel ship-plates, £6 2s. 6d.; iron boiler-plates, 
£6 12s, 6d.; steel boiler-plates, £7 2s. 6d.; iron angles, £5 7s. 6d.; 
steel angles, £5 17s. 6d. per ton, all f.o.t. at producers’ works, and 
less 25 per cent. discount for cash on 10th of month following 
delivery. Steel rails are quoted a little higher, but business is no 
better ; about £4 2s. 6d. net is asked for heavy sections, and steel 
sleepers are £5 2s, 6d. 

Engineers continue to have a fair amount of business on hand, and 
as a rule their works are well employed. Bridge builders are 
fully occupied, and have good prospects before them, but chain 
manufacturers are not so well situated. The notices of 5 per cent. 
reduction of wages were to have come into force on Tuesday this 
week, 12,000 workmen being affected thereby on the Tyne, Wear, 
and Tees, but at the close of last week a conference of the repre- 
sentatives of the employers and men was held at Sunderland, at 
which it was agreed that the application of the notices should be 
postponed for another month, the men’s delegates in the meantime 
to again put the case before their constituents. The operatives’ 
representatives wished the employers to entirely withdraw the 
notices on account of thelarge amount of work in hand, but the 
employers could not see their way to do this. If they have a 
large amount of work in hand, it must be remembered that it has 
been taken at prices much below those which ruled when the 
present wages were fixed. 

On Wednesday the accountants delivered their report showing 
the average realised price of No. 3 Cleveland pig during the 
quarter ended 30th ult. This was 39s, 8°63d., areduction of 221d. 
on the average for the previous quarter. Under the sliding scale 
arrangement the wages of blast furnacemen will scarcely be 
affected at all by this slight change, the actual reduction being 
only one-fourth of 1 per cent. In the corresponding quarter of 
last year the average price was 44s, 5°97d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AFTER a little fluctuation in the steam coal trade it has, within 
the last few days, again showed some degree of firmness, and if 
old prices have only been given under exceptional circumstance, 
still there is this week much more stiffness in quotations. In some 


degree this is owing to a falling off in ee owing to the 
monthly holiday. On Monday Sir W. T. Lewis presided at a 
musical gathering at Hirwain on the monthly holiday, and I am 


glad to note had the opportunity of expressing to many thousand 
colliers his opinion of the abuses of ‘ Mabon’s day.” He warned 
them to be industrious, and to save up against the inevitable bad 
times ; lower prices, and lower wages were certain. He would not 
for a moment denounce national holidays, and he was glad to see 
that in this instance they were observing it in a creditable way. 

There has been a progressive increase in coal exports from 
Cardiff during the last three weeks. Last week coal shipments 
totalled 273,906 tons, a very gratifying total. On ‘‘ Mabon’s day” 
the shipments at Penarth Sinai 2 exceeded those of Barry by 
2000 tons. Swansea total was close up to 30,000 tons, and Newport 
recorded the satisfactory fi of 65,140 tons. 

The ruling prices were: steam at Cardiff 13s, 6d. to 13s, 9d., 


seconds from 12s, 9d. to 13s, 3d., small 5s, 6d. to 5s, 9d, 





In house coal there is a little quietness, and last quotations were 
tardily given. Coke too is quiet at last prices, furnace from 17s, 
and foundry from 18s, 6d., Cardiff ; furnace at Swansea from 16s, 
and best foundry from 19s, Swansea keeps well up with its 
patent fuel trade, and exported over 8000 tons last week. Prices 
at Cardiff and Swansea are uniform, 12s, 6d. to 13s. Pitwood has 
advanced 3d. per ton and the demand is good. 

I t to note a sad fatality at the Abergwynfa colliery last 
week, by which eight sinkers lost their lives. colliery is on 
the west of the Rhondda and Swansea Bay tunnel, and the poor 
fellows, being drawn up in a bowk, were overwound. The depth 
reached was seventy to eighty yards, and it appears that the 
engine driver, when winding up “ the turn,” found that there was 
something out of place by the indicator ringing, and at once tried 
to shut off steam, but failed to do so on account, he states, of 
‘*something being on the valve.” The result was the bowk went 
over, and the men were dashed out and killed. The inquest has been 
opened, At the Plymouth colliery last week there was also a case 
of overcrowding, happily unattended with loss of life. Still, the 

asa of prevention, had the man in fault sum- 
moned before the Merthyr court, and he was fined £1 and costs, 

The great Dowlais sinking at Aberdare junction is progressin 
satisfactorily. The masonry on surface is of the most substantia 
character, and everything is being done in the most complete 
manner. The t experience at deep sinkings in Wales has 
shown that stinting in expenditure of machinery, masonry, and 
skilled labour, is a costly error. Satisfactory news comes from the 
Caerphilly valley. The second shaft is progressing well. 

In the iron and steel trades there is a slight improvement to be 
recorded. The demand for rails has increased, and tin bar is 
improving in price. At the same time the flashes of sunshine 
have been partial, and not only has the reduction been carried out 
from October 4th, but at Tredegar notice of a day-by-day agree- 
ment has been issued. In rails, home demand—Wales, Bristol 
Highbridge—is improving, and in the course of a journey around 
the district last week it was gratifying to note the quantity of 
laden tin bar wagons on the various railway systems, Great 
Western, Taff Vale, Midland, Brecon, &c. 

The quotations annexed will show an at in prices in 
some branches of manufacture, as given on Change, Swansea, mid- 
week :—Glasgow pig, 47s. 04d.; Middlesbrough, 40s.; hematite, 
49s, 2d.; steel rails, heavy, £4 2s. 6d, to £4 7s. 6d.; light, £5 10s. 
to £5 12s. 6d.; Welsh bars, £5 7s. 6d. to £5 10s.; sheet steel, £8 
to £9; iron, £7 to £8; Bessemer steel, blooms, £4 15s. to 
£4 17s. 6d.; bars, £5 to £5 2s. 6d.; Siemens, £5 5s, to £5 10s. 

** The History of the Iron, Steel, and Tin-plate Trade of Wales,” is 
stated to be one of the forthcoming works of interest, by the 
author of ‘‘ The Coal Trade of Wales.” The idea is to place upon 
enduring record the annals of the iron rings, the rise and deca- 
dence of iron, the beginning of the steel trade, and the progress 
of tin-plate. This, with the biographies and social annals of each 
epoch, should form an acceptable book. 

In tin-plates the improvement is becoming more visible every 
week. Last week was a good one for ship ts frem 8 , as 
1 intimated was expected. The total shipment was 50,129 boxes, 
and quantity received from works 37,429 boxes. The stocks now 
total 95,376 boxes. 

On ’Change it was stated that large orders have been booked, 
and advices from America are most encouraging. In another 
month at latest it is confidently believed that America will re-enter 
the market in force. Prices are firm. Bessemers, 13s. to 13s. 3d.; 
Siemens, 13s. 3d. to 13s. 6d. Coke tins still remain at 12s. 9d. to 
13s., but will certainly advance. 

A good many of the tin-plate works are busy, but a few have not 
yet resumed, and the reason assigned is that at the present price 
given for plates it pays better to keep the works idle. 

Mr. Beazley, assistant manager on the Great Western, has been 
appointed general manager on the Taff Vale. The appointment 
is favourably criticised. This is regarded as closing the long and 
valuable connection of Mr. Hurman as traffic manager, though on 
all hands it is held that his loss will be a severe one to the Taff Vale. 

Referring to the overwinding at Abergwynfa, notice has been 
called to an invention on the Westinghouse principle for applying 
brakes to winding engines. It is stated to be in use at some French 
collieries. 

A Chicago manufacturer, Mr. Norton, and his m er, have 
been at Llanelly lately inspecting the plate machinery. ey have 
put up at Llanelly machinery for cutting black plate to the required 
size, so as to save waste in tinning. 

















NOTES FROM GERMANY. 
(From our own Correspondent.) 

On the general iron market in this country the principal features 
of previous weeks—fairly animated-activity, quiet but confident 
tone—have remained much the same this week, no important 
changes having occurred which could have caused more pro- 
nounced tendencies in either upward or downward direction. e 
character of the work doing at the time is not of such weight nor 
so lucrative as might be desired. Still, there are for 
heavy contracts, which are known to be under ation, and 


ness is doing in bars, and though a slightly retrograde movement 
is reported to have set in again of late, in price as well as in 
demand, the works have secured work enough to keep them going 
some time. Official quotations, too, are not likely to go down, as any 
accumulation of stock in the article is not expected. Girders are in 
weak request and prices very much depressed, chiefly in consequence 
of foreign competition, The hoop trade is rather better off just now 
having shown some animation in consequence of decidedly improve: 
uest. Foreign orders, however, can only be obtained at prices 
which include a loss, Heavy plates for boiler-making purposes are 
in healthy demand. But the sheet trade, in spite of there being 
no want of occupation in the article, is noticed to move in a down- 
ward direction ; thin sheets have been offered at extremely low 
prices in the Siegerland. Machine and wagon factories can be 
reported in satisfactury activity. The wire trade ap rs the most 
favoured branch at present, accounts from specially Westphalian 
districts stating that all the works are in full activity, can take in 
no new orders, having sold their production to end of 1892, and at 
prices much more favourable than those lately quoted. This 
certainly weuld be exceptionally luck. At alate tendering 
for fish-plates, M. 112 p.t. was the lowest offer, others ranging 
between M. 120 and M, 145 p.t. Among the tenderings lately 
occurring, the one at Dresden is perhaps the most remarkable, 
An English firm offered 6500 t. steel rails at M. 124-60 p.t., free 

resden. List quotations, per ton at works, are as follows:—Good 
merchant seen, 135; angles, M. 140 to 145; girders, M. 105; 
hoops, M. 140 to 145; heavy plates, M. 180; tank ditto, M. 155 to 
160; steel plates, M. 165; tank ditto, M. 140; thin sheets, M. 140; 
iron wire rods, common quality, M. 130; drawn wire in iron and 
steel, M. 145; wire nails, M. 135; rivets, M. 183; steel rails, 
M. 115 to 120; fish-plates, M. 120 to 145; steel sleepers, M. 115 
to 120; complete sets of wheels and axles, M. 300; axles, M. 220; 
steel tires M. 220 to 230; light section rails, M. 110. 

Numerous railway accidents have again happened during the 
last uncommonly busy weeks, As you justly remarked a short 
time ago, quite an epidemic of railway accidents te ag to 
have set in. The public mind is becoming almost familiar with 
such fearful things as ‘‘collisions,” ‘‘derail ts,” ions,” 
from the very fact of their frequency. 

In this respect a direction, given by the German Minister of 
Public Works, deserves to be noticed in the interest of public 
safety, if conscientiously carried out. In future no occasional 
assistant or labourer is to be employed on any railway service 
during his time of rest or pause, not even if he, in the hope of 
extra pay, applies for it himself. The railway authorities are 
—* enjoined to take proper precautionary measures to prevent 
this. It appears that a case, where an accident had been traced to 
the guilty neglect of an occasional switch-man, has caused the very 
sensible decree. 

The Roumanian Government has entrusted a Niirnberg firm 
with the laying of a subterranean cable for communication between 
the fortresses of Fokshani, Galatz, and Braila. It is intended to 
give additional strength to the Pruth line by this, Other works of 
a more expensive nature have been discontinued for the present. 
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LAUNCHES AND TRIAL TRIPS. 


On the 5th inst., Messrs. Ropner and Son launched a steel screw 
steamer of the following dimensions:—Length over all, 30lft.; 
breadth, 39ft. depth moulded, 21ft. 10in. She will be classed 
100 Al at Lloyd’s; has poop, raised quarter deck, long bridge 
and T.G.F, walales bottom for water ballast, is built on the web 
frame principle, and will have all the latest improvements for a 
first-class cargo steamer. Her engines are by Messrs. Blair and 
Co., on their improved triple-expansion principle, of 900 indicated 
horse-power, with two large steel boilers working at 160lb. The 
steamer has been built to the order of Messrs. Thos. ApplebyandCo., 
West Hartlepool, under the inspection of Captain Baker—their 
marine superintendent—and was christened Elwick by Miss Baker 
of West Hartlepool. 

The fine steamer Ratho was on the 7th inst. launched from the 
Jarrow yard of Palmer's Shipbuilding Company, and represents 
the latest type of modern cargo boats. Her dimensions are :— 

ngth, 380ft.; breadth, 45ft.; i 30ft. 9in.; and she is 
capable of carrying upwards of tons of deadweight on a 
moderate draught. Her machinery is also by Messrs. Palmer, the 
cylinders being 26in., 43in., and 69in., by 45in. stroke, with extra 
large double-ended boilers adapted for a working pressure of 160 Ib, 
These boilers are a novelty, as they are the first cargo boat boilers 
fitted with ‘‘ Serve” patent ribbed. tube. These tubes, although 
used extensively in the French Navy with forced draught, have 
not hitherto been used in this country, and a trial of them in this 
vessel with natural draught will be of great importance. The 





vessel has a most plete eq of gear, being sup- 
lied with five large winches and a large horizontal donkey boiler. 
Fhe has been built for the Caledonia Steamship Company, of 


Liverpool, from the designs of Messrs. Flannery and Blakiston, of 

Liverpool and London, and under their superintendence. 
On Monday afternoon, Messrs. Sir Raylton Dixon and Co., 

1 hed from their No. 1 dockyard a very handsome steamer for 





which, in due time, must come to the various branches of the 
iron industry. This proves essential in maintaining a steady and 
hopeful tone even in trying times like the present. 

e condition of the Silesian iron industry remains slow and, on 
the whole, unsatisfactory. Orders previously booked have secured 
employment to the rolling mills for several weeks to come, but 
prices are complained of as leaving next to no profit. Under 
existing circumstances, and with the keenest of competitions all 
round, an advance of prices is at present out of the question. The 
quotations for plates and sheets are so low, that in many instances 
they just barely cover the cost of production. Export trade to 
Russia has entirely ceased of late, while a fair business has been 
doing to the so-called Danubian principalities. 

In Austro-Hungary the iron market in all its branches presents 
an animated and busy aspect, the more so as the autumn Cae 
has developed more satisfactorily than was at one time expected. 
A firm tendency is observed throughout. With regard to the 
different branches of the iron industry, pig iron continues lively at 
fairly good quotations. The malleable iron branch can boast of 

y and satisfactory employment. Machine and wagon factories 
as well as foundries are all fairly well occupied, but here want of 
profit is a matter of complaint, and a change for the better very 
much desired. 

Some improvement appears to have taken place on the French 
iron market. Among buyers a rather animated tone has been 
noticed, possibly in consequence of the newly-formed syndicate, 
and the confidence this inspires. It is well known how uncom- 
monly successful French iron industry has been on some neutral 
markets of late. Now againa French firm has secured the contract 
for the Bulgarian railway-line, Sofia-Pernik. The firm is Gillon 
and Company, value of the contract stated to amount to 4,693,500f. 


No change in any direction has taken place in the condition of 
the Rhenish-Westphalian iron industry during the week. In 
almost all branches animation is still wanting. The general 


tendency of the market, however, is firm and steady, at least as 
regards prices. There is only a moderate business doing in 
Siegerland and Nassau iron ores, but as the output just now is also 
limited, in consequence of the agricultural occupations of many men, 
there can be no increasing of stocks, and so prices, unremunerative 
though they be, remain firm. Nassau red iron ore is even brisk of 
sale. Lorraine minette, on the other hand, is depressed, and 
ey are fluctuating. Pig iron has not changed since last week, 

th in regard to prices and demand, buyers only covering their 
immediate requirements. As the rolling mills are, generally 
—— briskly yao ese forge pig has fairly well maintained 
old quotations. Foundry pig, on the other hand, is rather 
neglected, and foundries are, in many instances, not sufficiently 





occupied, In the manufactured iron branch a pretty good busi- 


the Peninsular and Oriental Steam Navigation Co., intended for 
their India and China service, The dimensions of this vessel are :— 
Length, 390ft.; breadth, 46ft.; depth, 30ft. 3in. She will carry 
about 5700 tons dead weight, or nearly 8000 tons weight in 
measurement, at a speed of 124 to 13 knots an hour, and 
is fitted with handsome accommodation for thirty-six first- 
class ngers, besides having her ‘tween decks entirely 
available for troops or third class. Her engines are ig con- 
structed by Messrs. T. Richardson and Sons, Hartlepool, having 
cylinders 28in., 45in., and 77in., with a stroke of 48in. The vessel 
has been constructed under the superintendence of Captain Angus, 
of the Peninsular and Oriental Company, and was christened Aden 
by Miss Phillips of Hastings, sister of Mrs, Angus. A large num- 
ber of visitors were present, amongst whom was Mr. Parker, one 
of the managing directorsof the Peninsular and Oriental Company, 
and after the launch, the company adjourned to the offices of the 
firm, where the usual toasts were drunk, ‘‘ Success to the Penin- 
sular and Oriental Company” being proposed by Sir Raylton 
Dixon. 

On Thursday last, the lst inst., Messrs, Day, Summers and Co., 
of the Northam Ironworks, Southampton, launched a twin screw 
steamer of 656 tons B.M. This is one of two similar vessels which 
the firm are building for the Brazilian trade, the second vessel will 
be ready for launching in a fortnight’s time. These vessels are 
155ft. long, with a beam of 30ft., and have been s _ designed 
to carry tons dead weight of cargo on a draught of 5ft. The 
vessels are fitted with top-gallant forecastle for berthing the crew, 
the officers being dated in dious cabins below the 
bridge deck, which extends from side to side of the vessel. A large 
poop is fitted aft, and here excellent accommodation is provided for 
thirty-six first-class ngersin large state cabins which — off the 
saloon, the state cabins are furnished with patent fold-up lavatories, 
the bed berths being of enamelled iron, carried on vertical iron 
columns secured to the main deck below the poop deck above, 
which arrangement gives much more rigidity to the berths than 
fastening same to the cabin bulkheads. The saloon is handsomely 
fitted with polished American ash tables, sideboard and revolving 
chairs, the lamps and other fittings being electro-plated. The 
saloon and state cabins are unusually lofty, and each state cabin 
has a portlight with a 9in. clear opening, two large skylights being 
fitted over saloon, so that the ventilation will be very suitable for a 
hot climate. Adjoining the saloon are ladies’ and gentlemen’s 
lavatories, and at the forward end of same a large pantry with bar 
is arranged. The vessels will be fitted with triple expansion 
machinery working at 160 1b, pressure. The hulls and machinery 
are classed at Bureau-Veritas, and have been constructed under the 








supervision of Mr. Vichoff, the London surveyor to that society, and 
Mr. 'T. H. Bridges representing the owners, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 2nd, 1891. 

At an informal conference of a few leading 
bankers interested in railroad properties, the 
guestion was considered this week of assisting 
some of the new and promising railroad building 
enterprises that have recently solicited aid. For 
two years or more bankers have turned a cold 
shoulder to new railroad schemes, but there has 
always been, nevertheless, a friendly disposition 
felt towards the promoters. The fact has always 
been recognised that railrvad building will always 
be a favourite method of investment, Fora few 
years past the banks have opposed new work, 
The present trade conditions are such that several 
schemes are now likely to be revived. Western 
iron trade centres are active, een in material 
entering into building work and agricultural imple- 
ments, An abundance of winter work is coming in. 
Steel rail mills expect to load up with large orders 
soon, two or three good-sized orders havin 
been already placed. Plate mills are kept full, an 
the manufacturers of structural material have not 
had time to stop except for necessary repairs. 
Railroad repair and new equipment work will be 
abundant all winter. No, 1 foundry is 18 dols.; 
No. 2, 16°50 dols.; forge, 14°50 dols.; puddle bars, 
26°50 dols.; steel rails, 30 dols.; old rails, 21 dols. 
The lake shipments of ore are falling off, and 
manufacturers are making poems for a 
close of shipping by water, though it is several 
weeks off yet. Labour agitations have not occu- 
nied much attention this year. The fever is over. 
Employers are pretty well organised, and in the 
railroad service every possible discouragement is 
offered to turbulence, 








NEW COMPANIES. 





THE following companies have just been regis- 

tered :— 
Charles Walmsley and Company, Limited, 

This company was registered with a capital of 
£30,000 in £5 shares, to take over as a going con- 
cern the business of an engineer and machinist, 
now carried on by James Smethurst under the 
styles of Chas. Walmsley and Co. and the Atlas 
Ironworks Company, at Elton Bury, Lancashire, 
in accordance with an agreement, made August 
22nd, between Chas, Walmsley of the one part, 
and Jas, Alex. Rogers, on behalf of the company, 
of the other part; and an agreement, made 
August 22nd, ord Fl Jas. Alex. Rogers, on 
behalf of the company, of the one part, and 
Chas. Walmsley of the other part, and generaily 
to carry on business as engineers, ironfounders, 
metal workers, and machinists, and dealers in all 
or any metals and metallic substances, either raw 
or manufactured, and machinery. The first sub- 
scribers are:— 


T. Thornley, 114, Tollington-road, Bury .. .. 
T. Chadwick, The Grove, Urmston... .. .. .. 
J. Cronshaw, Heap Bridge, Bury .. .. .. «- 
W. Holt, Waldran, near Bury .. .. se 6s 
H. Clegg, Howard House, Salford .. 

J. Clough, 77, Georgina-street, Bury 

R. Clough, South View, Bury .. .. .. 


The number of directors is not to be less than 
three nor more than seven. The first are C. 
Walmsley, J. Ponalit J. Cronshaw T. Thornley, 


ee 


and T. Holt. Qualification 100 shares, mu- 
neration to be determined by the company in 
general meeting. 





Ferric Sewage and Water Purification Company, 
Limited, 

This company was registered with a capital of 
£2000 in £10 shares, to acquire certain letters 
patent granted to J. Bradbury, of Manchester, 
relating to the utilisation of oxide of iron obtained 
as a bye-product in the extraction of copper from 
pyrites, &c., in accordance with an agreement 
made August 10th between J. Bradbury of the 
one part, and C. Kilpatrick and J. W. Wilson of 
the other part, and generally to carry on business 
as chemical manufacturers and tar distillers, 

With slight modifications the regulations of 
table A apply. PRA: 
Moore's Universal Wood Carving Machine Com- 

pany, Limited, 

This company was registered with a capital of 
£60,000 in at shares to carry into effect an agree- 
ment, made September 28th, between Harris 
Lebus of the one part, and T, D. Thornton, on 
behalf of the company, of the other part, for the 
acquisition by this company of certain letters 

atent relating to an improved invention in carv- 
ing machines, and to develope and work the said 
patent, and generally to carry on the business of 
wood carving or any other business connected 
therewith. e first subscribers are:— 


8 
G.  * mogepeameag 44, Clarence-road, Manor Park, 
A. W. Lavy, 93, Finsbury-pavement, E.C. .. 
R. Upjohn, 7, Furnival's-inn, « 40 «0 
W. C. M. Coulcher, 93, Chancery-lane, E.C... 
H. Lebus, 70 and 72, Tabernacle-street, E.C. 
C. Smith, 104, Farrant-avenue, N. .. .. .. 
F. Laws, 26, Highbury-grove, Ms. ce oe ee. se 
The number of directors is not to be iess than 
three, nor more than seven. The first shall be 
nominated by the signatories to the memorandum 
of association. Qualification £100. Remunera- 
tion, other than the managing directors, £100 
each per annum, 
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Fachris Engine Company, Limited. 

This company was registered with a capital of 
£2000 in £5 shares, to acquire a certain invention 
for a motive power actuated by explosive, and 
for that purpose to carry into effect an agreement 
made August 29th, between John Basil Fachris of 
the one part, and Alex. Zicaliotti of the other 
part; and generally to carry on business as engi- 
neers, brass and ironfounders, &c. 

The number of directors is not to be less than 
three, nor more than five. The first shall be C, 
R, Williams, 8. Davies, 8. A, Maladrinos, T. B. 
Brodbelt, and A. Zicaliotti, Qualification two 
shares, 
ing director, 


Alex. Zicaliottiis appointed first manag- | 





Abercarne Engineering and Foundry Company, 
Limited, 

This company was registered with a capital 
of £15,000 in £5 shares, to acquire the under- 
taking of an ironfounder and manufacturer, now 
carried on by Jesse Bailey, at Abercarne, near 
Newport, Mon., in accordance with an agree- 
ment made between Jesse Bailey of the one part, 
and John Moxon of the other part, and to carry 
on in all its branches the business of steel and irom 
founders, mechanical engineers, &c. 

With oe modifications the regulations con- 
tained in Table A apply. 





Champion Rock Borer and Air Compressor 
Company, Limited. 

This company was registered with a capital 
of £10,000 in £6 shares, to carry into effect an 
agr t made September 24th, between D. 

arris of the one part, and G. W. Jones, on behalf 
of the company, of the other part, for the acquisi- 
tion of the undertaking of the ‘‘ Champion k 
Borer and Air Compressor Company,” of 73, Queen 
Victoria-street ; to carry into effect an agreement 
made September 28th between G, 8. Ullathorne 
of the one part, and G. W. Jones of the otber 

rt, for the acquisition of certain patent rights 
in connection therewith; and to adopt another 
agreement providing for the said G, 8. Ullathorne 
heing managing director of the company, and to 
carry on in all its branches the business of mining 
engineers and general merchants. 
he number of directors is not to be less than 
three nor more than five, The first shall be G. 8, 
Ullathorne, F. H. Mason, and G. W. Jones, 
Qualification £100, Remuneration not specified. 








Triple Automatic Check Box Syndicate, Limited. 
This company was registered with a capital 
of £10,000 in £1 shares, to acquire certain letters 
tent granted to Joseph Morecroft and J. 
illiams, relating to an improved apparatus for 
delivering tickets in exchange for coin or coins, 
with a view to development and working of the 


same, 
Registered without articles of association, 





Westwood, Baillie, and Co., Limited. 

This ry was registered with a capital of 
£50,000 in £10 shares, to carry into effect an 
agreement made September 29th, between Robert 
Baillie of the first part, and T. L. Nottage, on 
behalf of the company, of the second part, for the 

uisition of the undertaking of Westwood, 
Baillie, and Co., now carried on by Robert 
Baillie, at London-yard, Poplar, and to carry on 
thereat the business of engineers, founders, smiths, 
machinists, manufacturers, and patentees of any 








articles and goods in relation thereto, The first 
subscribers are:— 

Shares. 
R. Baillie, London-yard, Poplar... o 1 
J. R. Baillie, London-yard, Poplar .. 1 
R. illie, London- ® SPs 1 
G. D. , London-yard, Pop! ii iis 48. 6% 1 
A. B. Hutchings, 14, Victoria. street, Westminster 1 
W. Greet, 69, pated gardens, B pt d.. 1 
R. J. Baillie, London-yard, Poplar.. .. 1 


The number of directors is not to be less than 
three nor more than seven. The first shall be 
the first four signatories to the memorandum of 
association. Qualification, £100. Remuneration 
to be determined by the company in general 
meeting. 





Specular Iron Ore Company, Limited. 


This company was registered with a capital of 
£8000 in £1 shares, to carry into effect an agree- 
ment expressed to be made between Howard 
Aston Allport, of Dodworth-grove, Barnsley, 
Yorkshire, of the one part, and this company of 
the other part, for the acquisition of certain 
mines, mining rights, and metalliferous land in 
the county of Devon, to work, develope, and 
turn to account the same, and generally to carry 
on business as miners, smelters, &c. 

The number of directors is not to be less than 
three nor more than five, the first to be appointed 
by the signatories to the memorandum of associa- 
tion. Qualification 100shares, Remuneration to 
be determined in general meeting. 








THE NATIONAL CoMMISSION OF THE WORLD’s 
Fair.—It is said that this Commission have 
eda resolution requesting the Secretary of 
ar to detail two engineers to report on the 
stability of the foundations and proposed super- 
structures of the World’s Fair buildings at 
Chicago. If this be so, Kngineering Record says, 
it by no means reflects on the present construc- 
tion department. Reports questioning the sta- 
bility of the buildings have been published in 
Europe, and the report from engineers in the 
employ of the United States Government is pro- 
bably wanted to satisfy inquiries from abroad 
and in the several States. 


PRESENTATION TO Mr, HiLtToN.—Mr. Franklin 
Hilton, who has been with Messrs, Bolckow, 
Vaughan, and Co,, since 1880, and during the 
last three years as their general works manager 
and chief mechanical engineer, has terminated 
his connection with them, and on Friday evening 
last, at the Cleveland Club, Middlesbrough, a com- 
plimentary dinner was given to him, at which he 
was presented with a set of silver dishes, Mr. J. 
Milner Lennard was in the chair, and there were 
present a considerable number of gentlemen repre- 
sentative of the trade of the district, among whom 
were Sir Raylton Dixon, og cswtord, Mr. 
Henry Cochrane, of the Ormesby Ironworks; Mr, 
Arthur Cooper, of the North-Eastern Steel Works, 
Middlesbrough ; Major Belk ; Mr. William Ander- 
son, of the Teesdale Ironworks, South Stockton, 
Mr, Hilton has been chairman of the Eston {Local 
Board since its formation some years ago, and on 
his severing his connection with it a few days ago 
an address was presented to him by his fellow 
members, His successor with Messrs. Bolckow, 
Vaughan, and Co.—Mr. David Evans—has had a 
valuable testimonial presented to him by the 
mi rs and other officials and workmen of 
the Barrow Steel Works, where he has been 
general manager. 





THE PATENT JOURNAL. 
Condensed from “ The | mt Oficial Journal of 
atents. 


Application for Letters Patent. 
*,* When patents have been “‘communicated” the 
name and address 
printed in italics. 


28th September, 1891. 


16,884. Bicycies, F. W. Lanchester, Birmingham. 

— Yuan Apparatus, R. W. Vining, Bir- 
min, 

16,386. Non-stippinc Sno for Horses, H. A. Dix, 
Latchford House, near Warrington. 

16,387. Mixine or Feepinc Macuine, H. Richardson, 
Litchfield. 

16,388. Arc Lamp, W. 8. Hays, Manchester. 

16,389. Forcep Dravont for Furnaces, J. Patterson, 


Glasgow. 

16,390. Mop Brusu, C. Whiteside, Liverpool. 

16,391. Burnine and Dryine Bricks, J. Tate, Belfast. 

16,392. Conrractinc Cutters, G. W. Davis and R. 
Southerton, West Bromwich. 

16,323. Tospacco Pipgs, A. English, lenges. 

16,394. ATHLETIC Boors and SHozs, J. T. Hawthorne, 
London. 

16,895. PowperEeD Noutmec Hover, L. Ingram and T. 
Allwood, Manchester. 

16,396. Grinpine Mitts, A. McGregor and H. Burch, 
Manchester. 

16,397. Knittinc Macuines, W. H. Revis and. Mar- 
riott, Nottingham. 

16,398. Game of BaGaTEL_e, &c., R. Prosser, Glouces- 


ter. 
16,399. Wuees for Cycies and Veurcies, O. Lindner, 


elgium. 
“ee Stream GENERATORS and Heaters, P. Michelson, 
mdon, 
16,401. Pyeumatic Tires for Cycues, J. Clough and R. 
Illingworth, Bradford. 
sag haga or Omnipus Starter, C. J. Beeton, 


ton. 

16,403. Testinc Sewers, Drains, &c., J. F. Peddie, 
Belfast. 

16,404. Gas Enoinzs, D. Clerk, Birmingham. 

16,405. Bicycies, Tricycies, &c., D. Riding and A. 
Smith, Halifax. 

16,406. PassencER or Luccace Lirts, H. R. Low and 
The Art Workshops, Ld., London. 

16,407. Printinc TeLecrapas, H. J. Allison.—(M. D. 
Porter, United States. 

16,408. Erectric Arc Lamps, H. R. Low and The Art 
1 BE ac Bn, te, 3.1, Rogers and 
409. Taps for Beer, Spirits, &c., J. W. an 

J. Rettie, London.” rt ie 
16,410. Mop of VentiLation, G. C. Harrison, London. 
16,411. Merat Ware, J. A. Briggs and M. Lachman, 


ndon. 
16,412. Sarery Opener for Borries, J. Whitmore, 
mdon. 
16,413. Racquet, W. H. Slatter and C. Chester, 
London. 
16,414. Racquet, W. H. Slatter and C. Chester, 
London. 
16,415. Mrtiinc and Fouiiina Cuors, &c., J. Taylor, 
London. 


16,416. Wrincinc and Manciinc Macuines, H. Bes- 
wick, London. 

16,417. Sarety Pry, T. H. Casey, London. 

16,418. Caeckinc WHEEL VisRaTION, F. R. Lipscombe, 
London. 

16,419. FLoatine Fitter, F. R. Lipscombe, London. 

16,420. TELEPHONE TRANSMITTERS, C. B. Callow, Tring. 

16,421. Fotpine Sat or Cuarr, J. J. Cope, London. 

16,422. Carriace Acip Barus, E. Sandow, London. 

16,423. Cravat Fastener, E. Steiner, London, 

16,424. Boxes, F. Miiller, London. 

16,425. PianororTe KeysBoarp Mirror, A. Goodwin, 


ndon. 

16,426. TREATING WasTE Propucts, &c., C. J. Price 
ndaon, ’ 

— TaprpeD WIRE Buttons, &c, F. Rothwell 


mdon, 

16,428. ORNAMENTING ARTICLES, R. B. Breidenbach 
London. 

16,429. Braces or Suspenpers, A. G. Gardner, London. 

16,430. Breech MecnanisM, H. H. Lake.—( The Bofors- 
Gullspang Company, Sweden.) 

16,431. Apparatus for TELEGRAPHIC PuRPosES, A. 
Mitchell, London. 

a et ARIEL ADVERTISING Devices, F. J. White, 

mdon. 

16,488. Rartway Car Truck, W. 8. G. Baker, London. 

16,484. Papiocks, A. Mills, London. 

— Press, W. R. Comings and A. A. Righter, 


on. 

16,436. Fotpine Frames, J. Pope, London. 

a Manvracture of Guass Borrtues, W. Ambler, 
mn! 


on. 

16,488. Supptyinc Sanp to Rats, G. Lentz, London. 
16,439. RirLe Buuvets, A. Philip, London. 

16,440. PorTaBLe Apparatus, E. Norton, London. 
16,441. Sarery Guarp for Tramcars, J. Pogson, 


London. 

16,442. Gun Movuntinos, H. H. Lake.—(Die Actien 
Gesellschaft Grusonwerk, Germany.) 

16,443. Auromatic Parer De.ivery Macuing, E. 
Gaggenau, London. 

16,444. SHoxzs, A. M. Watson, London. 

16,445. Cicaretrss, F. J. Goad, London. 

16,446. VENTILATING CowL, W. F. Young, London. 

16,447. Deoporisine and FLusaine Urrnats, W. Beetz, 


ndon. 

16,448. ComBInaTION ARTICLE for SMoxErs, J. 8. Lloyd, 
ndon. 

16,449. Hypravitic Exevators, H. H. Lake.—{J. G. 


Stamp and C. J. J. Seaman, United States.) 
16,450. Picture Frames, A. J. Boult.—(Z. Rockhausen, 


of the communicating party are | 


16,474, SHeppinc Macuiye, J. Skinner and J. W. 
‘ac! . W 
e: Syanes for Rassits, &c., A. W. Burgess, Great 


vern, 
16,476. Currers for Borinc Macuinery, G. W. Elliott, 


Sheffield. 
16,477. Puoucus and COvuutivators, D. Edwards, 
Manchester. 
ye 9 Pag for Drawine Liquips, J. Schlindbéck, 
mdon. ; 


16,479. VeLocirepes, V. P. M. Fevez, London. 

16,480. CHarity CoLLectinc Mownegy-poxes, H. Y. 
ickinson, London. 

16,481. Urinisation of Matt, J. T. O'Callaghan, 

mdm 2 








DAMPER or Stamp Moistener, C. H. 


7 ING Trips to Bititarp Cvss, 8, Hands- 
EW. Smith, London. 
BINED Street Sweeper, C. H. La Due, 


16,485. RAILWAY SIGNALLING, J. Edge, London. 
16,486. Szamiess Compounp Incors, L. L. Burdon, 


16,487. Fivurp for Primary Batreries, H. H. Leigh.— 
(J. B. Gardner, United States.) 

16,488. Type Writinc Macuines, J. N. Williams, 
G 


ow. 
16,489. Umprevias, W. E. Warren, Manchester. 
16,490. Pepats for VeLocrpepes, C. E. Skinner, Bir- 


mingham. 

16,491. UnpersHints and other Garments, T. P. 
Hallett, London. 

16,492. Wrincinc Macuixes, G. Southwell, Man- 
chester. 


16,493. Manvracrure of AsH Pans, A. Harper, 


mdon. 

16,494. CreTonneE, Tapestry, &c., A. and J. Morton, 
ow. 

16,495. Apparatus for Drawine Fisres, W. Thompson, 


lax. 
16,496. BicycLe Stanps, L. O. Michael, Birmingham. 
16,497. Heaters for GREENHOUSES, H. P. Phillips, 


g 5 

16,498. Winpow Guarp, G. W. Pyke, wo 

16 poe Sicuts for Fire-arms, R. Goldschmidt, 
mdon. 

16,500. Corp Fastener, Nicholas Bros., Cambridge. 

16,501. INFLATED Tires for Bicycizs, J. B. Robertson, 


elfast. 
16,502. Pocket Knives, T. Summers, Newcastle-on- 


on-Tyne. 
16,503. ProrecTinc INDIA-RUBBER TiRES, ©. J. Broug- 
ham.—(J. EB. L. Bernard, France.) “ 

16,504. Preservep Meat Tins, A. Shiels, London. 
16,505. Semi-cincLE CompounD HIGH-PRESSURE VERTI- 
CaL WATER-TUBE STEAM Boiter, J. Wescott, Berks. 
16,506. Decorative O11. Ciorus, J. Morley and W. 

Wilkinson, London. 
16,507. Saetves for Pastry, &c., R. W. Barker.— 
(M. S. C. Hartmann, United States.) 
16,508. Game or Puzzz, C. E. O. Hager, London. 
16,509. Corn OpzRATING MECHANICAL Toys, C. F. A. 


j mdon. 
16,510. ” Luprication of SLIDE Vatves, A. J. Stevens, 
bridge. 
16,511. Or Lamps, J. H. Ross and E, E. Atkins, 


mdon. 

16,512. Nirric Actp, R. E. Chatfield, London. 

16,518. Decoration of Giass, H. Middleton and W. 
H. Akester, London. 

16,514. Rezp Orcans, J. B. Hamilton, London. 

16,515. Fires and Rasps, A. J. Boult.—(A. Weed, 
United States.) 

16,516. Huxts of Vesseis, C. D. Doxford, London. 

a a Lock SIGNALLING APPARATUS, A, Hall, 

iv 

16,518. Biocks for Smivxinc Wetts, W. P. Thompson. 
—(Messrs. Krutina and Mohle, Germany.) 

16,519. Typewriter, J. 8. Foley, London. 

16,520. Titts, W. P. Thompson.—(A, B. Hayden, United 


States.) 

16,521. Cash RecisteR, W. P. Thompson.—(A4. B. 
Hayden, United States.) 

16,522, Brazinc Metat, W. P. Thompson.—(C. L. 
Coffin, United States.) 

16,523. Protectors for Boots, M. R. Davis, Liverpool. 

16,524. Motor, I. Buckley, Manchester. 

16,525. Lock Nuts, T. J. Nicholl, London. 

16,526. Erecrropge, H. H. Lake.—(£. Tweedy, United 


States.) 

16,527. Hotpinec and Sewrne Carpets, R. M. Hunter, 
London. 

16,528. Swimminc Device, H. H. Lake.—(H. A. Far- 
nam, United States.) 

—_ OrpnanceE, H. H. Lake.—(H. A. Harvey, United 


tates. 
16,580. Retays for SusMARINE CaBLEs, H. H. Lake.— 
(C. G. Burke, United States.) 
16,531. ONE-WHEELED VELOCIPEDE, E. Feret, London. 
16,532, Hat Curr, R. M. Robinson, London. 
16,533. Letrer Fixes, A. Bloch, London. 
16,584. ComMBINED MEASURE and Funnet, B. Hart, 


mdon. 

16 pot Liquip Measurinc Devices, G. M. Bellasis, 
mdon. 

16,536. Steam and other Enaives, H. Grafton, London. 

16,537. Lockine Rartway Points, M. W. Wooldridge, 


mdon. 
16,538. Exastic Trres for Crcte Wueets, E. Lisle, 
London. 
16,539. Nose Bacs, E. Butt, London. 
16,540. Wrencues, L. Schlesinger, London. 
mye. Woop Turninc Macuinery, 8. N. Goldy, 
mdon. 
16,542. Proputsion of Sarps, J. Macdonald, Glasgow. 
16,548. Apparatus for CHaRGING Gas Retorts, J. Ely, 


mdon. 
16,544, ARMouR Piates, H. H. Lake.—(H. A. Harvey, 
United States.) 
16,545. Sewine Macuines, J. Tripp, London. 
16,546, ATTACHING Hests to Boots, H. H. Lake.—(N. 





Germany. 

16,451. ELecrric Train SicNaiina, W. P. Th 

R iau and P. Ferrer, Spain.) 

16,452. Dance Procrammes, J. W. Hunter, London. 

16,453. InpicaTinac Distances, ©. Wright and J. 
8 London. 

16,454. SELF-FILLING GARMENT at Neck, J. W. Hammet, 
London. 

16,455. JACQUARD Macuines, R. Beck, London. 


29th September, 1891. 


16,456. Execrric Swircn Apparatus, A. G. Brooks.— 
(J. P. Cushing, United States). 
16,457. Stipinac Funnet, J., 8., F., and E. Carter, 


jussex. 
13,458. Atarm for Fire, &c., W. E. Williams, Man- 
chester. 


Y 


16,459. Gas-meTERs, C. G. Beechy, Liverpool. 

16,460. Prpaus for VeLocirepes, F. Myers, Liverpool. 

16,461. Duptex Stream Enoine ATTacHMENTS, E. 
Courtright, C. G. Davies, and F. C. Langley, 


16,462. Fire, J. Tilley, West Ardsley. 
16,468. Dygzinc TexTiLE MarTERiAL, D. Stewart, Glas- 


gow. 
— Exrractine Juice from Cane, D. Stewart, 


Ww. 

16,465. Door and Gate Fastener, F. R. Baker, Bir- 
mi le 

16,466, GENERATOR, J. Patt ,» Ga 

16,467. Winpow Fiap and Cartcu, 





lasgow. 
A. Allen, Man- 
chester. 
16,468. BuiLpine with Concrete Biocks, G. Lawrence, 


romley. 
16,469. Distnrectine, J. B, Alliott and J. McO. ©. 
n, Manchester. 
“es Detiverine Booxs for Satz, T. 8. James, 
mn 


on. 
16,471. Ort or Vapour Lamps, E. Miller, Glasgow. 
16,472. VeLociprpgEs, D. McDougall, G! 


lasgow. 
16,473, PADDLE-WHEELS, J. 8. Prentice and W. and J. 
mison, Glasgow. 





. gham, United —. 

16,547. SusPENDinG Device, Liersch, London. 

16,548. Winpers for Watcues, G. Newton and D.C. A. 
Thatcher, London. 

16,549. Fuse for Exvecrric Circuits, F. C. Helm, 
London. 


16,550. Cranes, R. Wright, London. 

16,551. TRANSMITTING INSTRUMENT, H. H. Lake.—(C. G@. 
Burke, United States.) 

16,552. Puriryinc Resipvss or Cakes, H. H. Lake.— 
(La Société Anonyme des Parfums Naturels de Cannes, 
France.) 

16,553. Maxinc Seer Mera, &., C. F. Claus, 
London. 

16,554. Process of CirEantnc Cotton SEeEp, W. Ross, 

mdon. 

16,555. Mertopions and ConcertTinas, C. Tucker, 

mdon. 

16,556. Baas, E. Pfeiffer.—( Messrs. Huppe and Bender, 


ermany. 
16,557. Soap, W. R. Dodd, London. 

16,558. SELF-LUBRICATING BearineG, J. C. Fell. —(F. B. 
Torrey, United States.) F 
16, wow Broocw Pin Sarety ATTACHMENT, W. Wattie, 

ndon. 
16,560. Rar Cuarrs, J. P. Lancaster, London. 
16,561. Ham Tvs, 8. E. Bricknell, London. 
16,562. Compmsep Surets and Braces, G. and G. 8. 


try, London. 
16,563. Boruxe Macurine, H. Birkbeck.—(S. J. Moore, 


Canada.) 

16,564. Apparatus for Dispensinc Liquips, W. M. 
Fowler, London. : 

16,565. Steam Boxers, E. A. Charles and G. Babillot, 
London. 

16,566. Fasteners, G. C. Downing.—(J. D. H. Mathieu 
and B. Andre, France.) 

a Paps for Boor Lastinc Macuines, D. Lake, 


ndon. 
16, = Niprers used in Lasting Boots, D. Lake; 
mdon. 
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16,569. Tampie for Nexeptework, E. C. Murray, 
Wal stow. 


16,570. Sprinctess Lock and Latcs, A. Warner, 
London. 
16,571. Toots Powper, M. Herrmann, London. 
16,572. DyNamo-ELecTRIC Macuines, W. B. Sayers, 
London. 
30th September, 1891. 


16,573. Boxes, H. Schofield, Sheffield. 

16,574. Joe Lup:, A. Arensburg, London. 

16,575. PREVENTING AcciDENTs in OveRWiNDING, A. 

West, Birstall. 

16,576. Currine Woop, C. R. Bonne.—(M. Ep le, 
Germany.) 

16,577. Hammer, F. J. Schmitt, London. 

16,578. RETORT - CHARGING APPARATUS, 
Nugent, London. 

16,579. AUTOMATICALLY EXtincuIsHING CANDLEs, T. 
Latimer, Trim. 

16,580. Preventinc Lamp Exe.osions, J. R. Howarth, 
London. 

16,58l. Fitter Press Corus, O. D. Droop, Liverpool. 

16,582. Maxine Inpia-RUBBER CLotH, I. Frankenburg, 
Manchester. 

16,588. MecnanicaL Sroxers, W. D. 
Manchester. 

16,584. ComBinep Tar and Hose Union, F. M. Burt, 
Worthing. 

16,585 Cytinpricat Ruvers, 8. M. Rutnagur, Man- 
chester. 





H. W. P. 


Grimshaw, 


Inpicatorn, &c, J. H. Buchanan, 


16,588. Potato GaTHERING Macuine, K. Birrell, 


sgow. 

16,589. Wixpow Cortarn Rops, G. Chisholm, jun., 
Glasgow. 

16,590. Water VeLocipepes, J. Sheldon, ai. 

16,591. Pex, Pencit, and Pocket Kyirz, H. Goldman, 
London. 

16,592. TRANSFERRING CasH, 
jlasgow. 

16,593. CycLe Skates, W. J. Sheppard, Essex. 

16,594. CanpLe SHape Houper, W. C. Horner, Dublin. 

16,595. CycLte Bruss, T. and H. Standeven, 
Macclesfield. 

16,596. VeLocipepes, C. Hill, London. 

16,597. Pisron-rop Packine, H. J. Allison.—{J. B. 
Houston, United States.) 

16,598. Brake for PeramsButators, &c., E. Downs, 
Suffolk. 

16,599. Cups for Suspenpine Papsr, &c , E. Schery, 
Manchester. 

16,600. ConvertTinc Roratrory into RecrprocaL 
REcTILINEAR Motion, J. Morris, Basingstoke. 

16,601. Securine INFLATABLE TrREs on WHEELS, T. W. 
Robertson, Belfast. 

16,602. Hammer Heap Protector, E. Brocklehurst, 
Lancashire. 

16,603. Fire Escapes, C. H. White, jun., and G. V. 

risford, Birmingham. 

16,604. Fitrerinc Pottvurep Waters, F. P. Candy, 
jurrey. 

16,605. Frizzine the Harr, T. H. Wem, Birmingham. 

16,606. DispLayinc Umpre.ias, &c., T. Johnson, 
Birmi ® 

16,607. Fasteninc Buttons, J. Hannan, Glasgow. 

16,608. PHorocraPHic ALBuMs, P. Oster, London. 

16,609. Snarrie-Bit, W. Saarmann, London. 

16,610. Cycte Frames, G. Wackerbarth, London. 

16,611. ADVERTISEMENTS for GENERAL TRape, R. 
Casuso, London. 

16,612. Vo.tTmerer, F. H. and H. Nalder, C. W. 8. 
Crawley, and A. Soames, London. 

16,613. VENTILATING StaBLe Division, W. Eckstein 
and J. A. Willmore, London. 

16,614. Decorative TiLss, &c., H. L. Phillips, London. 

16,615. FLextpLe Inpia-RUBBER CiGaR Ho.psr, J. U. 
H. Allatt, London. 

16,616. Boxes, &c., W. D. Macgregor, Glasgow. 

16,617. Stoppinc InpicaTine Sicnat, J, ¥F. Seyfield, 
jun., London. 

16,618. Macuive for Hay-makinc Purposes, H. Mann, 


J. W. Henderson, 


on. 
16,619. Dritiinc, &., Macuinge, O. von Livonius, 


ndon. 

16,620. AuTomaTic Sarety Brake, W. Consterdine, 
Manchester. 

16,621. VeLocrpepes, W. C. Lea, London. 

16,622. Waee. Tires for VeLocipepes, C. W. R. 
Duerre, London. 

16,623. Prorectinc Cut Crops from Rain Storms, F. J. 
White, London. 

16,624. VerticaL Steam Borvers, G. Zahikian and H. 
Michaux, London. 

16,625. Aprons, &c., E. G. Garden, London. 

16,626. Game, C. F. Cowan, London. 

16,627. VoLcaniTe ArticLes, D. A. Sutherland, 
London. 

16,628. Pneumatic Tires, E. Michelin, London. 

16,629. Propuctnc OprticaL ILLusions, G. von Pril- 
lurtz-Palm, L. A. and J. Somers, London. 

ogame Wartcu Swnatcaine, D. T. Link, 

mdon. 

16,631. Recrprocatinc Enorxes or Pumps, E. G. M. 
Donnithorne, London. 

16,632. Rockine Inrants’ Crapves, F. T. Folland and 
A. H. Thomas, London. 

16,633. Roap Venic.es, H. G. Trudgett, London. 

16,634. Baccace Cuecks, W. W. Horn.—(J/. K. Lockard, 
United States.) 

16,635. Fotpise Macuines, J. A. Medawar, London. 

16,636. VioLins, G. Menges, Liverpool. 

16,637. Derectinc Damp in Bep Liven, &c., J. Gage, 


verpoo! 

16,638, Sewrnc Macutnes, J. Watson, Manchester. 

= a Meters, W. Clark.—(Schmidt and Co., 

taly. 

16,640. CLuss for PLayune the Game of Gotr, J. Fisher, 
London. 

16,641. Coup.ine for Licutyinc Conpuctors, J. Lewis, 
London. 

16,642. Awninc for Omnisuses, &c., J. C. E. Carré and 
and G. R. Dunn, London. 

16,643. Rotary Enorxe, L. Kleritz, London. 


lst October, 1891. 


16,644. ToBacco Pirgs, W. E. Corrigall, London. 

16,645. PREvenTING Winpow SuHakine, E. K. Abbott, 
London. 

— Daivinc Gear for Cycies, H. Muncaster, 
alop. 

16,647. Acip Sucpurres, A. Boakeand F. G. A. Roberts, 
Stratford. 

— Note Boox, W. F. Hunt and C. 8S. Hunt, 


mdon. 
16,649. Friction Drivinc Bearines, W. J. Breuer, 


mdon. 

16,650. Cases for Prorectinc Drawines, W. J. Breuer, 
London. 

16,651. BoiLer-cLeaninc Compounp, W. H. Munns.— 
(2. Hoffmann, United States.) 

16,652. GARDEN ImpLemeEntT, C. 8. Norcross, London. 

16,653. Switce Device for Tramcars, J. Young, 
London. 

16,654. Cuain Pump, B. Spence, London. 

16,655. Front Sicat for Fire-arms, 
London. 

15,656. WasHInc Macuine, H. Daubenspeck, London. 

16,657. Gas OuTLeT Vatves or Piucs, W. Moscrop, 
London. 

16,658. Hostery Macarvery, J. A. Claringburn and 
T. Hunter, Nottingham 

16,659. Tires for VeLocirepes, &c., P. L. Renouf, 
Warwick. 

16,660. Srzam Borer and other Furnaces, G. H. 
Herbert, Eccles. 

16,661. Toys, H. Hart, London. 

16,662. SappLes for Horses, &c., W. Baker, Longport. 

16,663. Be.t Fasteners, J. C. Mills, Wick. 





W. Marble, 





16,604. Reruse Desrrucrors, J. McC. C. Paton and 
C. C. Keep, Manchester. 

16,665. Fastentinc Tires for Cycies, E. H. Seddon, 
Manchester. 

16,666. Heatinc and Evaporatinc Bring, R. H. 
Yeomans, Middlewich. 

16,667. NickeL Tusgs, Rops, &c., H. Williams and W. 
Hepworth-Collins, Manchester. 

16,668. Sarery Lock and Key, M. McLean, Glasgow. 

16,669. Reservoir jPeNHOLDERS, W. Moseley, London. 

16 670. Cumpren’s Mair Carts, R. C. Thompson, 
Birmingham. 

16,671. Sree: Rims, G. Hookham and J. A. Harrison, 
Birmingham. 

16,672. Warerrroor Aprons, E. Howl, Staffordshire. 

16,673. Latrines, M. J. Adams, York. 

16,674. Door Bt, H. Stafford, Manchester. 

16,675. Apparatus for Raisine Liquip, &c., 8. James, 
London. 

16,676. Macutnes for Cortinc Wires, E. 8. Bond, Bir- 
mingham. 


London. 

16,678. Apptyinc Bronze PowpeR to Paper, G. 
Newsum, Bradford. 

16,679. Comprnation Stove, T. Ashton, D. Bamforth, 
and J. H. Lynn, Huddersfield. 

16,680. Evecrricat Swirtcs, W. H. Blakeney, Glasgow. 

16,681. Mick’s Parent, M. Sharp.—(G. M. Yeats, 
South Africa.) 

16,682. Cases for DispLayinc JEWELLERY, 8. Harris 
and B. C. Taylor, Birmingham. 

16,683. PropucinGc ALKaLinE So.utions of Zinc from 
their respective Orgs, C. A. Burghardt, Manchester. 

16,684. OgNamentaL Fasrics, J. 8. Templeton, 
Glasgow. 

16,685. Sticinc Potatoes, R. Leitch and J. Cranford, 
Alloa. 


16,686. Receipt Books, J. Watts, Manchester. 
16,687. Cups, P. 8. Taverner and G. Husted, London. 
16,688. Stanp for Bicycies, E. Lomax, Bradshawgate. 
16,689. Winpine and Havutine Macainery, G. Hough- 
ton, Longton. 
16,690. Hinces, C. Koch, London. 
16,691. Wirnerinc Teatear, &c., A. H. B. Sharpe, 
London. 
16,692. Makinc Roorinc Martenriats, J. Davies, 
ndon. 
16,693. Drivinc Gear, H. R. Hallen and A. Adams, 
London. 
16,694. Lockinc Printing Formes, R. W. Munro, 
mdon. 


16,695. Taps, A. Davy, London. 
16,696. Meter, E. Spiro, London. 
16,697. Cycies, R. Brown, London. 
7, PHOTOGRAPHIC MATERIALS, W. H. Caldwell, 
ndaon. 
16,699. Garments, The Cellular Clothing Co., Ld., and 
H. W. Hall, London. 
16,700. Bieacuinc MAarTERIALs, O. 
Wilson, France.) 
16,701. ADVERTISING on VEHICLE WHEELS, T. W. Mills, 
London. 
16,702. Rute Pencit, C. Stidston-Broadbent, South- 
t. 


Imray.—(H. W. 


por’ 
16,703. OrpNaNCE and other Fire-arms, A. Welin, 
London. 


16,704. Luccace Hansom Cas, J. C. King, London. 

16,705. Guazine Roors, &c., E. A. Blake, G. Pullen, 
and H. H. Burleigh, London. 

16,706. Bepprnc Screw Pives, C. V. Houssart, W. 
Payne-Gallwey, and Woodhouse and Rawson United, 
London. 

16,707. Lirtinc Bottom Grates of Stoves, T. J. Con- 
stantine, London. 

16,708. PHotocrapHic Cameras, A. Hesekiel, London. 

16,709. Devices for Supportine Suetves, H. H. Leigh. 
(J. B. Jackson, United States.) 

16,710. Macuinegs for Forminc Cranks, J. M. Babbitt, 
London. 

16,711. Stoves, T. P. and H. E. Lomas, London. 

16,712. Ferrutes for UmBRELLas, R. Green and E. 
Lucas, London. 

16,713. Sarery Exvevore, J. Howorth, jun., London. 

16,714. Dumpine Carts or Wacons, L. 8. Browning, 
London. 

16,715. Emposstnc Macuines, A. McLaurin, Glasgow. 

16,716. Carn Coup_ers, J. B. Graves, London. 

16,717. TaReaD Tension Devices, H. H. Lake.—{J. S. 
Macjarlane, United States.) 

16,718. CicareTres, C. Hurwitz and A. Niminski, 


16,719. Cuttixe Po.yconaL Surraces, A. Pickard, 
London. 


16,720. Untwistinc Ropgs, A. J. Boult.—(K. Bergmann, 
Germany.) 

16,721. Rims and Tires for Crcies, H. Faulkner, 
London. 

16,722. Inrusers for Tea, J. A. Chandler, London. 

16,723. Picktnc Banps for Looms, G. Stannard, 

mdon. 

16,724. Drawinc Water from Cisterns, A. Mackenzie, 

Liverpool. 


2nd October, 1891. 


16,725. BLeacHING Fisrous MarTeria.s, 8. D. Keene, 
Manchester. 

16,726. Fastenrnos of Lapies’ Broocues, G. T. Tug- 
well, Brighton. 

16,727. Drivine Gear, J. and F. R. Hodges, Stroud. 

16,728. Locks, 8. W. Johnson, Leamington. 

16,729. ReversisLe Back for a Cuicp’s Mai Cart, 
T. Byfield, Birmingham. 

Toy, J. T. Howarth, Rochdale. 

. Luprication of Bearincs, D. Hahn and C. 
Treiber, London. 

16,732. Steam Borers and Furnaces, R. Buckley, 
Manchester. 

16,733. Tires for WHEELS, 
Phillips, Darlaston. 

16,734. Toy, F. Wright, Leeds. 

16,735. Pepat AXLe Brackets of VeLocirepes, R. 
Green, Birmingham. 

16,736. ATTACHING TRAVERSING Rein Rinos to HARNESS, 
8. C. F. Crosbee, Birmingham. 


Birming! > 
16,738. Fastener for Boor Laces, J. Allin, Eccles, near 
anchester. 
Fasteninc for Bacs, &c., 8. Timings, Bir- 


R. Garrington and M. 


ming > 

16,740. Watch Hoxper for Ve.ocirepes, A. Craig, 
London. 

16,741. Letrerrress, &c., Printinc Macuiwes, J. 8. 
Howden, Liverpool. 

16,742. RecuLatine Tap for Liquips, &., W. T. Hus- 
band and W. Gibbings, Garston. 

16,743. Roiiinc and Unroiiinc Maps, &c., T. P. 
Johnston, 

16,744. DELIVERY 
Challis, London. 

16,745. Wire Brusues, J. Naylor, Sheffield. 

16,746. Maxine Inrusions or Decoctions, W. W. 
Harrison, Sheffield. 

16,747. HonaTELEPHORE, D. Mathieu, Buckfast. 

16,748. Buinp Putteys, W. J. Gibbons, Birmingham. 

16,749. Ornpnance, G, C. Baker, London. 

16,750. Sreerinse Gear for Suips, W. H. Harfield, 

mdon. 

16,751. MouTHsar for ADMINISTERING MEDICINE to 
Horses, R. G. Morse, London. 

16,752. ELecrricat and MecuanicaL ALARM CLOCK, 
v. J. Mullarky, Bradford. 

16,753. Loom Patrern MecuanisM, R. Beaumont and 
G. Washington, London. 

Tw for Wa.kine Sticks, L. 


Mecuanism for Powpers, C. E. 


Rawnsley, 
on. 
16,755. Trouser and other Braces, R. Alexander, 
mdon. 
16,756. WatcH Protector, J. A. Andrews, Beamin- 
iter. 


8 . 
16,757. Woven Fasrics, W. Stead, J. Pearson, and 
W. J. Monk, London. 





16,758. Rupine Hasirs, W. Shingleton, London. 

16,759. Jua Hanes, Elkington and Oo., Ld., and 
H. T. Fellows, London. 

16,760. Warp Loom, C, G, Schattauer, London. 

16,761. VeLocipepE WuHeEeELs, A. C. Hide, London. 

16,762. VeLocipepes, A. E. Flavell and A. Deakin, 
London. 

16,763. DouBLe Eyer Grass, J. Browning, London. 

16,764, Preservation of Fisa, W. Garden, London. 

16,765. Non-raRinaceous Breap, &c., J. J. Clark, 
Sussex. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


455,810. Vatve anp Seat ror Steam Enornes, J. 
Wheelock, Worcester, Mass.—Filed December 2nd, 
1890. 

Claim.—(1) In a steam engine, a removable shell 
containing the seats for steam and exhaust valves so 
arranged that either seat may be removed from the 
shell, substantially as and for the purpose set forth. 
(2) In a valve shell, the combination, with the remov- 
able valve seat, of the independent stationary valve 
seat having bridges which serve as guides and bearin 
for the removable seat, substantially as described. (3) 
In a valve shell, the combination, with the stationary 





valve seat, of the removable seat having a recess to 
receive the valve, substantially as and for the purpose 
set forth. (4) The combination, with the shell, pro- 
vided with a valve and its seat, of a shaft through 
which motion is imparted to said valve, and which is 
located on that side of the contact line between valve 
and seat within the shell, which is opposite to that of 
the valve, substantially as described. 


455,905. Automatic Hammer, FE. Thomson, Swamp- 
scott, Mass.—Filed December 29th, 1890. 

Claim.—(1) The combination, substantially as de- 
scribed, of a number of reciprocating hammers or tools 
operating in succession or rotation or alternately on 
converging or meeting lines, and each having an 
impact or pressure face which covers or overlaps the 
surface of the work acted upon by an adjacent hammer 
or tool. (2) The combination, in a pneumatic tool, of 
a pipe A, connected to the end of a cylinder wherein 
alternate pressure and exhaust are to od ong nn a 
pipe B, connected to the end of the cylinder wherein 


455,905] 
A 





alternate exhaust and pressure are to be produced 
simultaneously, and an automatic valve movement 
having a piston working in a cylinder, whose end 
opposite the pressure and exhaust end thereof is con- 
tinuously connected with one of said pipes A B, and a 
valve operated by said piston, and acting to alternately 
connect the other pipe and the pressure space of said 
piston with a source of pressure and an exhaust. 


455,935. AccumuLator for Direct-actinc ENGINES, 
C. C. Worthington, Irvington, N Y.—Filed October 
29th, 1887. 

Claim.—(Q1) The combination, with an engine and its 
main and compensating cylinders and their pistons, 
of an accumulator cylinder through which pressure is 
transmitted to the compensating cylinder or cylinders 
connections with a source of ——. whereby the 
accumulator derives its power from pressure exerted 
on one side of the piston, connections with a source of 
adjustable pressure, whereby adjustable pressure may 
be exerted upon the other side of said piston, and 
means for adjusting said adjustable pressure to regulate 
the amount of power developed by said accumulator, 
substantially as described. (2) The combination, with 
the accumulator cylinder and piston, of the pipe 42, 
passing through the cylinder head and provided with 
the opening 2 and cock 15, substantially as described. 
(3) The combination, with an engine and its main and 
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compensating cylinders and their pistons, of con- 
nections for supplying the motor fluid to the compen- 
sating cylinder or cylinders, and controlling devices 
on said connections retarding the flow of the motor 
fluid to said cylinder or cylinders, but permitting the 
fluid to flow freely from said cylinder or cylinders, 
substantially as described. (4) The combination, with 
an engine and its main and compensating cylinders 
and their pistons of connections for supplying the 
motor fluid to said compensating cylinder or cylinders, 
and a check valve controlling said connections, and 
arranged to retard the flow of the fluid to said cylinder or 
cylinders, but to permit the fluid to flow freely from 
said cylinder or cylinders, substantially as described. 


456,016. Hypravtic Brake For ORDNANCE, J. B. G. 
A. Canet, Paris, France.—Filed February 27th, 1891. 
Claim.—(1) A. hydraulic brake for ordnan 
prising a cylinder and piston and having 
passage for the flow of liquid from one to the other 
side of said piston d the recoil of the oxy a self- 
acting valve for automatically controlling the flow of 











liquid through the said orifice or passage, and a smal] 
orifice or which cannot be closed by the said 
valve and which permits the slow return of the liquid 
during the running out of the gun to the firing posi. 
tion, for the purposes above specified. (2) In a 
hydraulic brake for ordnance, the combination, with 
the brake cylinder, of a piston having an orifice or 
passage for the flow of the l'quid from one to the 
other side of the said piston, a rod of unequal or vary- 
ing diameter for regulating and controlling the flow of 
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the liquid through the said orifice or passage, and a 
loaded valve for ev closing the said orifice or 
passage, substantially as and forthe purposes set forth. 
(3) In a hydraulic brake for ©, the bi 
tion of a cylinder provided with a rod of unequal or 
varying diameter, a piston having an orifice or ge 
through the same and formed with a hollow rod to work 
on the said po ag = —_— he in the said 

iston for jally closing the orifice or passage, 
aeunaidly as and for the purposes set forth. 
457,515, Invector, W. B. Mack, Boston, Mass,— 

Filed March 18th, 1891. 

Claim.—The casing having the combining cone, the 
internal shoulder a’, and the detachable terminal g, 
combined with the steam cone having a shoulder J’ 


457.515) 













, 





and a smooth enlargement 4/2, and the steam cone 
holder composed of the sleeve 4, fitted in a socket in 
the terminal g, and the spider bearing against the 
outer end of the steam cone, as set forth. 


457,594. VaLve anp VaLve Mecuanism, P. J. Stcin- 
messe, Bois-Colombes, France.—Filed October 9th, 
1890. 


Claim.—(1) A distribution valve for steam engines, 
consisting of a conical valve box, a conical perforated 
valve, and a valve stem, in combination with a cam to 
axially act on the valve stem to instantancously seat 
and unseat the valve, all substantially as and for the 
purpose set forth (2) A distribution valve for steam 
engines, consisting of a valve box, a valve and seat in 
the form of a truncated cone, and having slots and 


457,594) . 


means for reciprocating the valve stem, in combina- 
tion with the openings in the valve and seat and the 
disc ¢, substantially as and for the purpose set forth. 
(3) A distribution valve for steam engines, consisting 
of a valve box, a slotted valve and valve seat, a valve 
stem provided with a roller at its outer end, and a 
spring or its equivalent to normally hold the valve 
closed, in combination with a cam to act on the roller 
pd ! acces the valve stem, substantially as set 
or 


457,708. Lace Hore Currer ror Bets, 7. 0. Earle, 
Binghampton, N.Y.—Filed July 17th, 1890. 
Claim.—As an improved article of manufacture, a 
lace hole cutter for belts, consisting of a body provided 
with two parallel members with a slot between them, 
a crank-operated screw punch or cutter located at one 





extremity of the eer member, a table 12, laterally 
projected at one side of the extremity of the lower 
member at right angles thereto, and an adjustable 
gauge extending transversely across the lower member 

rear of the punch or cutter, whereby the belt may 


be held in place upon the table while the tool is in the 
hand of the operator and the cutter is being manipu- 
lated, substantially as set forth. 
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3 manufacturing an ivory substitute that have been made. 
ABTISICIAL STORE. | It is rarely that the patentee proceeds synthetically ; 
Unrit quite recently no product existed which could | Still more rarely does he conduct his preliminary in- 
fitly be termed “ artificial ivory.” In spite of this natural, | vestigations analytically. The upshot the records of the 
and therefore absolute restriction, many materials had | Patent-Office can tell. : ; ‘ 
been devised from time to time which were called by|. In the matter now under discussion evidence of this 
their inventors, and by the less precise among the public, lack of method is plentiful; empiric efforts to produce a 
by a name to which they had no possible claim. ‘Ivory | white material, plastic at one temperature or under one 
surrogate "—to use a barbarism taken from abroad and set of conditions, rigid at a lower temperature or under 
adopted for a substance whose existence is an even | altered conditions, have been repeatedly made; a process 
greater offence than its name—well known in the india- | that has led to the production of numerous more or less 
rubber trade—ox “ivory substitute,” might be legitimately | useful compositions, but of nothing resembling ivory in 
applied to the multitudinous substances which have been | aught but name. Suffixes of the “ine” and “ ette” 
proposed to replace a handsome and increasingly costl | order serve at once to form the name and mark the 
commodity ; but “artificial ivory,” implying as it does | kind of this sort of material. 
that what is spoken of differs from the bony growth of | ‘The three heads under which most ivory substitutes 
certain animals with a tendency to abnormal dental | may be catalogued are as follows :—First, those compo- 
development, solely in being produced by manufacture | sitions consisting of a white pigment relatively cheap and 
instead of physiologically, is a gross misnomer when thus opaque, held together by some glutinous material. Zinc 
employed. | oxide made into a paste with a solution of shellac in 
It must not be for a moment supposed that we are in | alcohol will serve asa rough example. Materials such 
any way inclined to decry the persistent and very fairly as this possess serious defects. ‘The particles of the pig- 
successful attempts that have been made to obtain a ment which should constitute the bulk of the finished 
composition capable of answering some or all of the product being destitute of mutual coherence, the whole 
purposes already admirably served by ivory itself. If work of keeping them together falls on the binding 
price were, in the language 
of the servants’ hall, “ no 
object,” it is scarcely likely 
that anyone would go far 
afield for the sake of mere 
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The mention of celluloid brings us to the second type 
of ivory substitutes, and that which has hitherto deserved 
and attained the greatest measure of success. Although 
invented by an Englishman, the late Mr. Parkes, of Bir- 
mingham—a man whose versatility in the matter of 
useful inventions is indicated by the fact that the process 
for the desilverisation of lead bearing his name is em- 
ployed as freely as is the method devised by him for the 
manufacture of celluloid—the production of what has 
been cacophonously termed Parkesine was carried on for 
years in America and France before it was seriously 
taken up in this country. The moral is too stale to 
print. The basis of celluloid, as it is now universally 
called, is pyroxylin, that is to say, a partially nitrated 
cellulose, cellulose itself being merely the ultimate 
primal constituent of most vegetable fibre. When 
approximately pure cellulose, of which cotton wool is 
perhaps the best example, is treated with nitric acid it 
undergoes a process known chemically as nitration, and 
though not altered greatly in aspect, is radically changed 
in properties. According to the strength of the acid, the 
duration of the operation, and the temperature at which 
it is conducted, the products vary. In practice it is usual 
to employ a mixture of nitric and sulphuric acids, as the 





affinity of the latter for the water, which is one of the 
products of the reaction, 
causes its absorption as 
fast as it is formed, 
and its removal from the 





novelty when a material of 
undeniable excellence lay 
ready to hand. But the 
question of cost inevitably 
comes in, and for those who 








sphere of action, maintains 
the nitric acid at a degree of 
strength sufficient for the 
purpose in hand. Otherwise, 
large quantities of the more 
costly acid would be lost 
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cannot or will not pay the 
price of ivory something else 





simply because insufficiently 
concentrated to act upon 





must be found. On exam- ‘ : 
ining the wants provided for tS | 
by ivory and its substitutes, 
it becomes evident that the 
industry most largely in- 
terested is that of the cutler. ; 
Others there are, such as the 7 
turner of billiard balls and 
the makers of the thousand 
pretty superfiuities that fill 
the windows of the dealer in 
ivory knicknacks, who are 
more exclusively dependent 
on it as a raw material; be lh 
but whereas their trade might 
cease to exist without loss 
to any but the trader, the 
curtailment of the output of 
the cutler would be a serious 
inconvenience to the com- 
munity at large. | Wood, 
bone and horn might of 
course be reverted to, and 
folks grow to tolerate a 
black- handled table knife 
when they could get nothing 
better. But such a pros- 
pect, though not absolutely 
appalling, cannot be contem- 

lated with complete equan- 
imity. How could the jaded 
engineer, the overworked 
chemist, or the enervated 
electrician find refreshment 
and recuperation after a 
laborious day if compelled to 
consume his dinner by the 
aid of the dingy implement 
to the use of which he would 
then be confined? Appetite 
would fail, mastication be per- 
functory, digestion afarce,and 
mental disaster follow quickly 
on physical wreck, causing 
enterprise to stand still, re- 
search to languish, and even 
telephone patent litigation to 
surcease. It is, doubtless, to 
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the cellulose in the manner 
desired. 

When the nitration is con- 
ducted with large quantities 
of acid of full strength, gun- 
os cotton is formed; when the 
nitration is less complete 
pyroxylin results. The 
former, on account of the 
large quantity of loosely 
held oxygen it contains, is 
capable on receiving a suffi- 
ciently violent initial impulse, 
of that rapid decomposition 
and combination which goes 
by the name of explosion; 
the latter under the same 
conditions burns vigorously 
but does not explode. It 
forms, in fact, a sort of half- 
way house in point of com- 
bustibility between cellulose 
and gun-cotton. It differs 
entirely from both in being 
soluble in a great variety of 
volatile solvents, and being 
deposited from its solution 
on evaporation in a trans- 
parent continuous film. 
While in solution a large 
number of other substances 
can be incorporated with it, 
by dissolving them in suitable 
solvents miscible with that 
in which it is itself dissolved, 
or simply suspended in a 
proper menstruum. On the 
removal of the solvent by 
volatilisation, the pyroxylin, 
by virtue of its colloidal 
nature, forms a homogeneous 
mixture with the incorporated 
substances, andis then known 
as celluloid. It would be 
wearisome to detail all the 
bodies that may be worked 
up thus. Their name is 
legion, and their nature 
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stave off the calamities here 
depicted, and incidentally to 
contribute to his own emolu- 


THE MORAND BRIDGE OVER THE RHONE AT LYONS—See page 315 


diverse. It has been found 
that the best effect is obtained 
when camphor is used in 


ment, that the benevolent inventor has been, and still 


cunning compositions superior to the common elephant’s 
tusk in every particular save appearance, strength, dura- 
bility, and value. 

A glance through a list of English patents on this 
subject for the last thirty years will show how many 
different attempts have been made, and in what various 


| substance; an accidental defect of this at any point or | conjunction with pyroxylin to form celluloid, and most 
is, busy in devising remedial measures in the shape of | i 


its removal by solution or other cause, results in dis- | modern specimens are thus prepared. 

integration at the place affected. Substances of this| The following are analyses of two typical specimens. 

description can never, from the nature of things, be | The first is of German origin, and comes into the market 

re, ed even as efficient substitutes for ivory. | in the form of sticks; the second is of London make, and 
, eee proceeding with our category, mention must be | is sold in plates. It is to be noted that manufacturers of 

made of a material which stands somewhat outside the | celluloid usually content themselves with producing the 

main divisions into which most of its rivals fall, and | raw material. Owing to its being plastic below the 





directions. Almost every conceivable substance has been 


L _ possesses some merit as utilising a cementitious substance 
agin into the service, but nearly the whole number can 


of which the full value has perhaps barely been realised. 
e classified as belonging to a comparatively few types. | It owes its individuality not to the bizarre character of 
In order to gain a clear idea of the problem presented its ingredients, as does a composition hailing from 
for solution, it is necessary in the first place to consider | Sheffield and comprising such remarkably heterogeneous 
what is the precise nature of ivory itself. Ivory is only constituents as French chalk and gin, but to the use of 
a particular form of dentine or tooth substance, and is | 
therefore closely analogous in composition to ordinary | material—casein to wit. Those who have encountered 
bone. The word ivory, without qualification, strictly | certain “hard” cheeses of rural manufacture will 
means the particular form obtained from the elephant, | appreciate the degree of tenacity, resistance to attrition, 
whether African or Asiatic. True ivory is distinguished | or, in fact, any mechanical agency, which casein can attain 
from all other substances by its structure, showing as it | under suitable conditions, and be quite open to conviction as 
does, when viewed in transverse section, lines of different | to its powers as a wear-resisting material. It is perhaps 
colour, or striw, characteristically disposed. Its pro-| to be regretted that a composition so essentially robust 
perties are too familiar to need repetition by us, the | should be saddled with a name like “ lactite,” suggestive 
only point upon which insistence need be made being of some farinaceous abomination designed for the 
its perfectly definite and individual character. This | euthanasia of the rising generation. It is curious and 
insistence is the more necessary as a complete neglect of instructive to note that itis put forward as a substitute for 
the first condition of successful imitation, namely, an celluloid, a substitute fora substitute in fact. Altogether 
intimate acquaintance with the person or thing to be its inventor has falleninto an error not commonin his class, 
imitated, is apparent in the majority of the proposals for viz., that of over-modesty, verging on self-depreciation. 





a substance which is at once a “binding” and “ filling” | 


| boiling point of water, and the ease with which scrap is 
| worked up, the formation of moulded articles from 


celluloid is best left in other hands. 


h II. 
| Pyroxylin ye 73°70 
| COMIPIGE «isc, ccs as 32°86 22-79 
Ash, colouring matter 2-25 351 
| 100-00 100 00 


| 

| When the celluloid is to be made into a substitute for 
ivory, the colouring matter is omitted. It is rolled into 
sheets which are superposed, twisted, and rolled again, 
a “grain” being thus obtained. Celluloid being plastic 
at about 90 deg. C., can be moulded freely at that 
temperature, and articles of any desired shape turned out. 
It may be conceded that, though confessedly different 
from ivory in almost every respect save appearance, and 
therefore at best but a substitute, it possesses properties 
that warrant its extensive use for many of the purposes 
to which ivory is applied. Its combustibility is against 





it; but this can be mitigated by the incorporation of sub- 
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stances commonly used for rendering textile materials 
uninfiammable, such as sodium tungstate. The exact 
imitation of the grain of ivory is a matter of more diffi- 
culty. Whether it be from force of habit or some inherent 
wsthetic instinct in the human mind, most people who 
take cognisance of their surroundings are conscious of a 
feeling of repugnance to a dead white surface, unrelieved 
by tint or markings. The beautiful grain of ivory has 
therefore been a standing crux to the manufacturer of 
celluloid. Recently efforts upon the lines indicated above, 
have resulted in the production of a more passable 
counterfeit ; certainly, modern specimens show great 
improvement on their forerunners. 

Not only have such things as knife handles, pianoforte 
and organ keys been manufactured of celluloid instead of 
ivory, but articles more dependent for their utility on 
the fundamental mechanical properties of the material of 
which they are formed, have been made with some 
success. The precise behaviour of a normal billiard ball 
under given conditions is known well enough to the 
expert player, although he might resent the supposition 
that it was partly dependent upon the coefficient of 
elasticity of the material of which it is composed. We 
are not aware that any exact comparison of ivory and 
celluloid with the view of ascertaining their mechanical 
constants has been carried out, but we strongly suspect 
that an attempt to substitute a ball of celluloid for one of 
ivory, undetected by the aforesaid expert, would result 
in failure. There is one point wherein celluloid is alleged 
to be preferable to ivory; it does not lose its colour. 
Seeing how painfully crude is the effect of perfectly new 
ivory, unless in the “green” state, upon an educated eye, 
the advantage is somewhat dubious. Fortunately any 
desired colour can easily be imparted. 

It is proper to remark that a material of which little 
has been heard outside the laboratory may find an appli- 
cation in the production of an ivory substitute. The 
formation of the material known as parchment paper, or 
vegetable parchment, was successfully practised long ago, 
but the principles on which it depends have only been 
elucidated lately. When cellulose is treated with 
sulphuric acid of a suitable strength it is attacked with 
the formation of soluble cellulose; the cellulose is in a 
soluble colloidal form. On coming into contact with 
acid of greater strength the cellulose is thrown out of 
solution, thongh retaining its colloidal structure. Ordinary 
parchment paper, therefore, consists of a network of 
ordinary cellulose, the interstices of which are filled u 
with colloidal cellulose. If it were found that soluble 
cellulose could be readily and certainly produced and 
retained in the soluble state until the incorporation of 
whatever other ingredients might be necessary had been 
effected, and then coagulated into the insoluble form, a 
material might be obtained cheaper than celluloid and 
much less combustible. The difficulty of working up the 
scrap would be greater, but not insuperably so, and would 
further be of less importance on account of its lower 


price. 

The third and last type of substitutes for ivory is of 
wholly modern origin, and vastly more interesting than 
those which have preceded it. At present there is but 
one individual of the type, but it is none the less typical 
on that account. A patent, dated June 4th, 1889, was 
granted to MM. A. de Pont and S. de Pont, of Paris, and 
Messrs. H. L. Storey and J. H. Storey, of Lancaster, for 
& process for making artificial ivory, which is undeniably 
ingenious. The inventors have proceeded on lines very 
different from those of previous patentees. They have 
considered what ivory really is, and have endeavoured to 
make a material resembling it in composition as well as 
aspect. The object they had in view is best expressed in 
their own words :—“ Hitherto inventions for the manu- 
facture of substitutes for ivory have been based upon the 
solidification of animal or vegetable substances with 
agglutinants, or by subjecting such substances to heat in 
order to render them plastic and capable of being com- 
pressed or moulded into the required shape. The results 
of these different methods, however, have not proved 
very satisfactory. The object of our invention is to 
produce or build up ivory synthetically of the elements 
or materials which on analysis are found to constitute 
natural ivory.” It might, of course, reasonably, and 
indeed indisputably, be contended that the mere imita- 
tion of the chemical composition of ivory would not 
produce a material that could accurately be termed 
artificial ivory. Ivory has not only a definite composition, 
but, as we have shown above, a characteristic structure, 
and unless this be copied to the utmost detail the product 
cannot be considered artificial ivory. 

But for all that, an ancient saw concerning the ad- 
vantages accruing from the possession of a pan 
moiety preaches provisional contentment with half- 
measures, and it cannot be denied but that this is a 
liberal half-measure. The method consists in partially 
hydrating quicklime, and while a portion is still caustic 
adding an aqueous solution of phosphoric acid of specific 
gravity 1°05—1-07, and mixing gradually small quanti- 
ties of calcium carbonate, magnesia and alumina, thus 
supplying all the mineral constituents of natural ivory. 
A mixture of gelatine and albumen in aqueous solution 
is then added, and thus the organic constituents of ivory 
provided. The proportions are as follows :—Caustic lime, 
100 parts; water, 300; phosphoric acid (1°05—1-07) 75; 
calcium carbonate, 0°16; magnesia, 1—2; alumina—pre- 
cipitated or hydrated—5; albumen, 20; and gelatine, 15 
parts. The mass is kneaded into a dough, allowed to 
stand for a few hours, during which the action of the 
phosphoric acid is completed, moulded, dried for a day 
or two, and strongly compressed in steam-jacketted 
moulds, a pressure of two tons per square inch and a tem- 
perature of 270 deg. Fah. being commonly required. It 
is allowed to mature for three to four weeks, and is then 
ready for use. It will be observed that a product of this 
description is quite incombustible, and its composition 
closely resembling that of natural ivory, it is fair to sup- 
pose that some similarity in properties would result, 
though identity, for the reasons we have stated, is 





obviously impossible. It is amusing to note that in the 
list of materials which may be added for special purposes, 
oxide and sulphate of zinc are mentioned with refreshing 
candour as patentable adulterants. The nice ethical ques- 
tion arises as to the legitimacy of the commission of adulte- 
ration as practised by a patentee on his own composition ; 
apparently the Patent-Office code issomewhat lax, as the 
patent has been accepted, being held not to contravene 
the regulation relative to the denial of patents for inven- 
tions which are judged to be contra bonas mores. 

It would be premature to assert that we have here a 
solution of the long debated question of the best ivory 
substitute, but the method of attack adopted in this case 
is sufficiently promising to merit the closest scrutiny. 
It is thus worthy of consideration because of the sound- 
ness of the principles on which it is based. A fact will 
outweigh many hypotheses, and a principle, if correct, is 
merely an expression of a number of correlated facts 
accurately ascertained ; deductions from it, if made by 
strict logical methods, are therefore as trustworthy as 
the fundamental facts themselves. 

The considerations we have endeavoured to lay before 
our readers concern many in an indirect manner, but 
there is one special industry to which they directly 
appeal. In the early part of this article we showed 
that the enormous consumption of ivory by cutlers, 
especially for the handles of table knives, could not but 
give them the liveliest interest in the fortunes of any 
material which they could safely use as a substitute. In 
Sheffield, the cutlery centre of the world, these remarks 
will have an added pertinence, for there it is not a mere 
question of immediate profit, but of ultimate gain, due to 
a reputation for excellence, which no edge-tool maker, be 
he native or foreign, is prepared to dispute. Like other 
industries, that for which Sheffield is famous has suffered 
from the effects of the McKinley Tariff Bill, one of the 
peculiarities of which measure is its failure to ex- 
clude those high-priced English goods, whose obvious 
superiority to the best products of native talent is under- 
stood to be a source of irritation to every well-conducted 
American, while compelling the purchase of native 
rubbish at artificially inflated prices. Under these circum- 
stances the astute manufacturer will send his best ivory to 
the States forthe benefit of the millionaires who crowd that 
happy territory, and use the most efficient substitutes 
for his less costly wares, compelled to seek a market in 
countries where plutocrats are less numerous and 


P | patriotism less fostered by Custom-house regulations. 








ON A THERMO-ELECTRIC METHOD OF STUDY- 
ING CYLINDER CONDENSATION. 


By ProFEssOR MAURICE FITZGERALD. 


In a recent paper read by Professor E. H. Hall before 
the American Institute of Electrical Engineers, of which 
an abstract is given in the Electrical Review of June 
24th, attention is drawn to a novel method of studying a 
subject which has of late become prominent in nearly 
every discussion of the causes of loss of efficiency in 
steam engines, namely, the waste due to the conducting 
power and heat capacity of the cylinder walls. The sub- 
ject is surrounded with many difficulties, both theoretical 
and practical, and Professor Hall’s paper is specially 
valuable by giving an account of a method of measuring, 
by means of a thermo-electric couple inserted in the 
cylinder wall, the temperature of the metal at any 
required instant in the stroke ; the arrangement adopted 
by Professor Hall having proved successful for tempera- 
tures taken so close to the surface of the metal as half a 
millimetre, and the difficulties inherent in finding a 
momentary temperature at a point where temperature is 
rapidly changing being successfully overcome. 

Mr. Bryan Donkin, among the mass of experimental 
work he has performed, has measured the temperature of 
the cylinder walls with thermometers inserted in holes 
drilled so as to pass close to the inner surface, but the 
comparatively large size of the bulb and sluggish motion 
of the mercury in a thermometer preclude any very 
exact measurements of quickly varying temperatures b 
this means. A most important fact, however, whic 
agrees with the inferences drawn from calculations, 
founded on methods like Professor Cotteril’s, as to the 
mass of the cylinder metal concerned in the conductivity 
effects, as well as from other considerations, is brought 
out, namely, that except within half an inch at most of 
the inner surface the temperature of the cylinder metal 
is sensibly constant. The result is, of course, that for 


practical purposes all the cylinder metal which plays a} q 


part in the effects considered by Professor Hall is con- 
tained within a layer next the inside of the cylinder only 
about a quarter or three-eighths of an inch in thickness. 

It is easy to understand that if the cylinder wall 
absorbs heat, its temperature being raised in the process 
during admission, and the whole heat absorbed be not 
emitted before release, the remainder may be discharged 
during exhaust, and be as completely wasted as if there 
were by-pass pipes and valves connecting a receiver, 
totally separate from the engine, with the boiler and 
condenser. Such a by-pass receiver, in which the valve 
leading from the boiler was opened during the engine’s 
period of admission, and that leading to the condenser 
during exhaust, would obviously abstract at each revo- 
lution a certain amount of heat from the boiler, and pass 
it wastefully direct to the condenser, while conditions 
analogous to those to be fulfilled by the similar process 
in the cylinder would hold as to quantity of heat and 
quantity of steam admitted and rejected by the receiver. 

In his “Theory of the Steam Engine” Professor 
Cotteril investigated the effects of the cylinder walls on 
the hypothesis, more or less nearly representing the 
facts, that the walls might be considered equivalent to a 
constant mass of some substance whose temperature at 
every instant coincided with that of the steam, and a 
layer about an eighth of an inch thick of the iron seems 
to fulfil the conditions required, while among the more 
detailed researches into the thermal effects of the walls 











those on heat exchanges by Professor Dwelshauvers 
Dery must not be forgotten. 

Professor Hall’s method attacks the question from the 
side of the metal itself, instead of proceeding by analysis 
of the indicator diagram and measurements of feed. 
water, condenser temperature, &c. In this respect it 
deals with the question experimentally, from the same 
point of view as Fourier in his classical “ Treatise on 
Heat’ did mathematically, by examining the changing 
curve of temperatures in the interior of the metal, 
Fourier’s methods were applied by himself to an examina. 
tion of the temperature-changes in a mass of given 
initial temperatures, differing in different parts of the 
mass, left to cool, and are little understood except by 
mathematicians, his work being in great part more one 
on the pure mathematics of a certain class of functions 








than on physics. In a discussion a couple of years back, 
however, at the Institute of Civil Engineers on a paper 
by Mr. Willans, Dr. Hopkinson referred to the results of 
Fourier’s method as applied to the question investi- 
gated by Professor Hall, and it may be well to 
give the main results which follow, omitting the 
purely mathematical part of the investigation. ‘These 
are substantially the following.' In the wall of a steam 
engine cylinder, represented in section by AB, Fig. 1, 
the temperature at any point, if the cylinder be of 
moderate thickness, say an inch or so, can be diagram. 
matically represented by 

| a curve, of which the 

s ae ' greater part is sensibly a 

straight line X J, drawn 

ais from the mean internal to 

j the steady external tem- 

perature, the remainder 

being a moving waved 

curve lying in the space 

€ enclosed between limiting 

a P lines S X and E X, its 

form at any instant re- 

| sembling the waves which 

would be sent along a 

loose cord wagged up and 

= down between the points 

S and E,8 A representing 

steam, and E A exhaust 

temperature. One posi- 

tion of such a curve is drawn in the figure. Exist- 

ing data are rather imperfect for accurately calcu- 

lating either the rate of diminution of amplitude of the 

heat waves, or their velocity of propagation. Approxi- 

mately, however, for an engine making sixty revolutions 

per minute, the principal heat wave is propagated into 

the cylinder metal at the rate of only about sin. per second, 

and diminishes in size as it travels inward by a law similar 

to that which governs the disturbance of water particles 

under the waves of the sea, at such a rate that, at a jin. 

from the surface, its amplitude is somewhere about a twen- 

tieth of its surface value, at }in. one four-hundredth, at 

in. one eight-thousandth, and soon. The actual heat 

wave propagated into the metal is of course a complex 

one, composed of a principal one whose period of oscilla. 

tion is one revolution of the engine, and a multitude of 

subsidiary ones superimposed on it in such a way as to 

make up the temperature diagram, got by plotting the 

temperature at each instant of the stroke to a time base. 

The subsidiary waves all travel at different velocities; 

but matters are somewhat simplified by the circumstance 

that their rate of diminution in amplitude as they pro- 

gress is much more rapid than that of the primary one, 

and their sensible effects consequently much more 
quickly extinguished. ; vn 

The rate at which the surface is absorbing or emitting 
heat is indicated by the temperature gradient, where the 
instantaneous wave curve cuts the surface. This may be 
when the internal temperature is rising or falling very 
quickly, as during the lead, or just after release, ex- 
tremely steep. In Professor Hall’s Fig. 4 there would 
be nothing surprising in finding that during the vertical 
motion, at the beginning of the stroke, of the indicator 
pencil, the cylinder surface may have been, for a short 

riod, absorbing heat at a rate exceeding #000 units— 

ritish—per square foot per minute. 

There are two important points in the stroke which 
Professor Hall’s method appears eminently suitable for 
determining. These points are those at which the 
cylinder surface is neither absorbing nor emitting heat. 
In his Fig. 4 one of these points occurred before cut-off 
was complete, the other, in the vertical line of the 

iagram, at the beginning of the stroke, so that the 
actual period of absorption of heat must have been 
excessively short. Professor Hall notices that at 2mm. 
depth there is a jump of several degrees in the tempera- 
ture. It is not clear from the abstract whether this was 
observed in the lower curve as well asin the upper one, and 
should be attributed to some tipsy in the quality 
of the metal either of his plug or of the surroundin 


cylinder, or to a very steep heat wave, which originate 
at the surface, and had still retained a nearly upright 
face after travelling 2mm. At the speed of propagation 
of the principal wave 2 mm. would be traversed in about 
the time taken to revolve the crank through a twelfth of 
a revolution; the part of this steep wave due to the 
principal wave would therefore have originated on the 
surface at about the upper steam corner of the diagram, 
probably corresponding to the moment of most rapid 
absorption of heat by the surface. 

It is remarkable, and seems to agree with an opinion 
held by many as to the effect of dry surfaces, that the 
lower curve in Fig. 4 of Professor Hall’s paper, which 
corresponds to an instant just about the beginning of the 
admission, shows that the cylinder metal was still 
emitting heat, for the summit of the wave of heat shown 
in it started from the surface during the exhaust period 
with a temperature higher by several degrees than that 

Bs gs,” Inst. C.E., vol. xciii., p. also a very full 


Proceedin; p. 192. See i 
investigation by Dr. Kirsch, ‘ Zeitschrift d.V. Deutscher Ingenieure, 
B. xxxv., No. 34, p. 957. 
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of the exhaust steam, and the steepness of the tempera- 
ture gradient between it and the inner surface might be 
attributable to the rapid abstraction of heat there, con- 
sequent on the deposit on the surface of water from steam 


condensed. In this particular engine the water, if any, 
remaining at the end of expansion, is evaporated, 
apparently early in the exhaust stroke. Fig. 2 gives, by 








Fié .2 


the dotted line, approximately the weight of steam 
present at each point in the stroke in Professor Hall’s 
engine, and the rise of the line during expansion indicates 


a large percentage of condensed water evaporated during | 


that period; certainly not less than one-third, agreeing 
with the estimate of Professor Hall, of the steam 
admitted being condensed on admission. The evapora- 
tion during expansion in high-pressure engines when 
unjacketted is ordinarily much greater than in condens- 
ing engines. Mr. Bryan Donkin’s experiments, on the 
contrary, with a gas-heated cylinder, indicate a compara- 
tively small percentage of evaporation, and therefore of 
condensation. 


ture curves for points in the stroke during the exhaust, 
and if possible with the cylinder heated externally, 
so as to find how the points of no absorption and 
emission of heat, and points of maximum 


of diagram, under various conditions. 
were made by the writer at arriving at the general or 
qualitative results required by the inverse process 
of building up a figure, as nearly as_ possible 
resembling a real diagram, by the superposition of 
harmonic curves, and working back from this to the heat 
exchanges. The method is, however, subject to the serious 
objections that, at present at least, the exact value of 
the internal conductivity of cast iron is not satisfactorily 
determined experimentally; it is known to be slightly 
variable with temperature, as is also the specific heat; 
and the hypothesis that the surface temperature of the 
cylinder metal coincides with that of the steam, as Mr. 
Bryan Donkin takes it, does not seem in the case of 
high-pressure engines with complete, or nearly complete, 
re-evaporation during expansion at least, tobe satisfactorily 
confirmed by Professor Hall’s results, though it does seem 
to be fairly confirmed so long as the circumstances 
indicate a film of water on the cylinder surface. 
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It is to be hoped that, in his further | 
experiments, Professor Hall will determine the tempera- | 


figures whose shape resembles that ofindicator diagrams, 
the approximate positions of the points of no absorption 
or emission of heat are marked, as well as the maxi- 
mum values of the rates of absorption and emission 
in British thermal units per square foot of cylinder 
surface per minute. The only general inferences 
are that, except when there is much compression, 
the period of heat absorption will be confined to 
some part of the compression and admission, and the 
maximum rates will occur probably near the ends of the 
diagram, the changes being excessively rapid, at the 
admission end in particular. 

_ At the end of his paper Prof. Hall refers to the neces- 
| sity, in order to minimise the effect of conductivity, of 
coating or protecting the cylinder surfaces inside with 
some non-conductor. Some experiments made by or 
referred to by Professor Kennedy with lead plates 
protecting the inside of the cylinder covers, some time ago, 
seem to have given no very definite results, but a coating 
such as Prof. Hall suggests should be discoverable, suit- 
able for any except rubbing surfaces. A paint or varnish 
possessing the required qualities has been often enough 
formed where least wanted, on the tube and furnace 
plates of high-pressure hard-worked boilers. The diffi- 
culties in the way of applying such a paint to the insides 
of the covers, passages, and the piston, seem to be 
principally due to that’ perversity of things in general 
| which so frequently, in mundane affairs, leads to the pro- 
| duction of that result whose exact opposite is desired. 
Such a non-conducting internal lining will, of course, 
result in a wet exhaust; but, so long as wetness of 
exhaust is only due to the condensation resulting from 
work done during expansion, and provided the cylinder 
be a non-conductor, it is not inherently objectionable. 











rate of | 
absorption are shifted about for some characteristic forms | 
Some attempts | 


THE 8.8. NORHAM CASTLE. 


On Friday last, at the invitation of Sir Donald Currie, 
M.P., a numerous party attended the speed trials, between 
the Cloch and Cumbrae Lights, on the Firth of Clyde, which 
were made by the Castle Line mail steamer Norham Castle. 

| This vessel, together with her sister, the Hawarden Castle, 
have just undergone extensive alterations and improvements 
at the hands of their builders, the Fairfield Company, at 
Govan, which include the substitution of new boilers and 
triple-expansion engines for the compound machinery 
with which the vessels were supplied when first built, 
nearly nine years ago. The enterprise of the Union 
Steamship Company in building the s.s. Scot seems to 
have stimulated the Castle Line to make the most 
of their existing magnificent fleet of steamers. It will be 
remembered that shortly before the completion of the 
s.s. Scot the Fairfield Company built the s.s. Dunottar Castle 
| for Sir Donald Currie’s Company, and with that powerful 
| steamer the record to the Cape was at once broken, and the 
| duration of the Me ge materially reduced. The advent of 
| the Scot deprived the Castle Line of the honour of possessing 
the fastest steamer on the 
route; but to compensate for 
this deficiency they deter- 
mined to have five steamers 
capable of very rapid steam- 
ing, even if neither of them 
were quite equal to the one 
greyhound possessed by the 
Union Company. These vessels 
are the Hawarden Castle, 
Norham Castle, Warwick 
Castle, Conway Castle, and 
Dunottar Castle. The War- 
wick Castle and Conway 
Castle were built by Messrs. 
R. Napier and Sons, at Govan, 
in 1877, and are each about 
30ft. shorter than the Hawar- 
den Castle and Norham Castle, 
the dimensions of the latter 
being 380ft. by 48ft. beam and 
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Fig. 3. 


Fig. 3 is an example of the working out of this problem, 
the full line being the temperature curve of the steam, 
for the indicator diagram shown, plotted on a time base; 
and the dotted curve, that giving the rate of absorption 
and emission of heat, by the inner surface. , 

When there is a jacket the flow of heat into the cylinder 


metal at the jacket side is sensibly uniform, but the rate | 


of its delivery into the cylinder at the inner side variable, 
so that with certain forms of diagram, especially if there 
be much moisture, the greater part of the heat supplied 
by the jacket may be delivered during exhaust. The 
small, if not negative, advantage often derived from the 
jacket may be attributable to the heat it supplies being 
delivered at the wrong time to the cylinder. In Fig. 3, 
which for simplicity has been constructed from three 
terms only of a harmonic function, being merely illustra- 
tive of the way such functions can be used to generate 








31ft. deep. 

The alterations to the 
Neto SE Hawarden Castle were com- 
: pleted about two months ago, 
\ and she has since shown her- 
' self to be capable of an average 
' speed of fifteen knots when at 
\ sea. Her sister vessel has 
1 developed results upon her 
experimental trials almost 
identical with her own, and 
\ these were a subject of deep 
\ interest to the many engineers 
N ‘and shipbuilders who were 
present on Friday last. The 
Norham Castle is now fitted 
with three double-ended 
boilers, each of 15ft. in dia- 
meter, and working at a pres- 
sure of 160 1b. per square inch. 
The old machinery has been 
entirely removed, the framing 
engines additionally 
and the engine 
seating increased in ex- 
tent. The  triple-expansion 
engines now supplied have 
cylinders of 87in., 60}in., and 96in. in diameter, with 
a 5ft. stroke. Working at about eighty revolutions per 
minute, there were 6000-horse power indicated, or about 
2000-horse power in excess of the power possessed by 
the old machinery. Running between the Cioch and 
Cumbrae lights, against a gale of wind and a strong 
tide, a speed of 15-928 knots was obtained; and on the 
return run the Norham Castle made no less than 17:32 
knots—thus giving a mean speed of 16627 knots. The 
change of boilers and engines have thus made the 
Norham Castle about 2} knots an hour faster than 
she was before—an improvement which will be keenly 
appreciated by the passengers and everyone interested in the 
trade and intercourse between Great Britain and our South 
African colonies. The furnaces are fitted with Mr. John 
List’s arrangement of assisted draught, the air being supplied 
by two Chandler fans, 72in. diameter, coupled direct to two 
| Chandler engines, made by Messrs. Bumstead and Chandler, 
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of Hednesford, Staffordshire. The fan and engine revolve 
silently at 340 revolutions per minute. Similar machinery 
has been fitted in the Hawarden Castle, and a great increase 
of speed obtained. These fans are each capable of delivering 
29,000 cubic feet per minute, or 4000ft. above the volume 
guaranteed. Far less than this volume was required at the 
trial, during which the fan was only required to run at 240 
revolutions. 

Not only has the steaming capabilities of the Norham 
Castle been improved, but at the same time a great deal 
has been done to add to the comfort and luxury of the 
passenger accommodation. The pantries, bars, and serving 
rooms have been enlarged, and steam carrying-tables in- 
troduced in all three classes. The sleeping cabins have 
been increased in size, and a complete installation of 
electric lights and bells has been made; also a handsome 
new drawing-room has been provided, with an oriel window 
overlooking the saloon. The promenade deck has been 
lengthened, additional deck cabins erected, and the smoking- 
room considerably enlarged. Everywhere the decorations 
and upholstery are of the most artistic character. 

To re-engine two large vessels when scarcely nine years 
old, and transform them to the extent visible in the cases of 
the Hawarden Castle and Norham Castle, can only result 
from very urgent necessity, and with a full confidence on the 
part of the owner that the vessels will, when finished, be 
worth the money spent upon them. This confidence is fully 
justified in regard to both these strong and well-built 
steamers. To have built new vessels and sold these two out 
of the company would have been a mistake, and it is to be 
hoped that the enterprise of the Castle Line in thus pro- 
viding for the growing requirements of the Cape passenger 
trade will receive its fitting reward. 

The transformation to be effected in the cases of the 
Warwick Castle and Conway Castle is even more consider- 
able than that in the two more modern steamers we have 
referred to. It remains to be seen what speed they will 
attain when more power is given to them, but certain it is 
that when completed the Castle Line will have five faster 
steamers on the Cape route than were engaged upon that 
trade previous to the present year. 








DRAUGHT AND HAULAGE OF ROAD VEHICLES. 


THE draught and haulage of vehicles by horses have often 
during the present century formed the subjects of experi- 
mental investigation or of investigation and writing without 
experiment. The best angle of draught has most frequently 
been the subject of treatment. The practical outcome of all 
this has not been much, if measured by relief to horses or in 
the increased load which a horse can haul. A new way of 
looking at the question, or a new method of treating it and 
experimentally investigating it, has been adopted by Mr. T. H. 
Brigg, of Bradford, whose work has resulted in a practical system 
of draught attachment by which he claims that horses are 
much relieved. This system of draught attachment has now 
been before the public for two or three years. It was exhibited 
in its various applications at the Doncaster meeting of the 
Royal Agricultural Society, but as some of the problems 
necessary to an explanation of the apparatus are not readily 
understood, the scant time in which the judges of the 
miscellaneous exhibits must arrive at a conclusion was not 
sufficient to enable them to deal with the apparatus. 

It is not in the least likely that customs so old as those 
that relate to the form and position of horse attachment to 
vehicles will be readily admitted to be seriously in error, 
either by the public or by those who have been accustomed 
to build vehicles or make harness. In spite, however, of the 
fact that such enormous numbers of horses are attached to 
vehicles every day, and that intelligent and educated men 
have given their attention to draught questions, some of the 
most important points in a solution of the problems involved 
have escaped attention. Engineers are as much interested 
in them as any other employers and users of horses, and we 
may, therefore, draw attention to a few points in Mr. Brigg’s 
arguments, and to the apparatus which has been made as a 
result of his investigations. 

It has been usual in considering draught questions to 
settle upon an angle of draught and point of attachment 
by reference to the vehicle separately from the horse, 
assuming the tractive power of a horse to be represented by 
an abstract mechanical pull along a line which may appear 
to be best. This has led to error. The horse and the 
vehicle must be considered together, the vehicle as varying 
in resistance with its load, the character and inclination of 
the road, and therefore varying as to the line along which that 
resistance may be best balanced by a pull. The horse must 
be considered as a set of weighted levers brought into more or 
less powerful action by variable muscular effort, and acting 
with more or less mechanical efficiency in proportion as they 
are, as weighted levers, enabled to act along a line or ina 
direction in which resistance to their movement is least. The 
line of least resistance of the vehicle, and the line of greatest 
pull by the horse, are, therefore, both very variable, and there 
is no fixed best line of draught. Hitherto it has only been 
possible to work on a best mean line of draught. Now Mr. 


Briggs claims that it is found that it is possible to cause an 
automatic correspon dence between the angle of draught, the 
hauling power, and the resistance to traction through a wide 
range of variation. 











An illustration of this is afforded in the most simple 
manner by an explanation of Fig. 14, which represents a man 
pulling at a wheel loaded with 336 1b. F represents an 
obstacle over which the wheel is to be hauled. It is obvious 





that the line of least draught will be in the direction A G, at 
a right angle to the line of resistance AF, A pull along this 
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line of 150°31b. would move the 3361b. As, however, the 
man cannot pull along the line A G, but along a line A B, he 
necessarily pulls at a eo part of his effort being 
lost in a downward thrust along the line A F, the result is a 
pull of 165-51b. is necessary to overcome the load. If the 
pull, though applied at A, could be made to act in the direc- 
tion B E parallel with the line G A, this disadvantage would 
be removed. This cannot be done, because by a pull of 150°3 Ib. 
at B in the direction B E, a lifting effort would be experienced 
at B of 621b., and the trace would try to take the position 
GA. A parallelogram B J H K of the forces involved, when 
the pull of 150°31b. is exerted along the line B E, shows that 
a horizontal pull of 124 1b. represented by the length BJ, and 
a downward pressure of 62 lb. represented by B K, would have 
a resultant pull of 1503 lb. along the line G A. 

transferring 62 Ib. of the load on the wheel to the 
man’s hands at B, this result would be realised. That 
is to say, the load to be lifted over the obstruction at F 
would be reduced by 621b., the man’s weight would not be 
reduced by an upward tendency K B, the pull would be 
exerted along a virtual line B E, and the man would be in the 








of the horse's pull is lost in a tendency to lift weight 
off the fore feet and to cause the horse to rotate on its 
hind feet. When the horse is attached by a long trace 
as in Fig. 3, the angle becomes greater, approaching the 
horizontal, more of the horse’s weight is lost, and it becomes 
insufficient, as depicted in Fig. 3, to raise the weight. The 
conditions with a horizontal trace in Fig. 4 are approached, 
and the horse cannot move the load. Now by neutralising 
the lifting tendency of the high angle trace, by putting a 
weight on the horse’s shoulders, as in Fig. 5, he is enabled to 
lift the load although the trace is horizontal. In further 
illustration, reference may be made to Fig. 6, in which, with 
a trace angle greater than that in Fig. 3, the horse’s weight 
at the collar acts through the line P W. The weight is sup- 
ported at O, and, as against the resistance P3, acts along 
the line PO. Thus, with the high angle trace the lines P W 
and PO approach each other, and the trace line P3 ap- 
proaches the position in which a force applied at the end of 
a lever acts to the greatest advantage, namely, normal to, or 
at right angles to the lever. These diagrams may be sufli- 
cient to show the importance of a low angle trace and a short 
trace. Of the value of a low 
attachment there can be no 
doubt, but, as already stated, it is 
desirable to have the action of a 
high attachment for level and 
good roads, so that the pull on 
the collar may always be the least, 
and even in some cases so that the 
= takes some weight off the 

orse’s feet. 

When Mr. Brigg first brought 
out an attachment for automatic- 
ally effecting this, he attached to 


Fig 2 














the fore-carriage of any four- 
wheeled vehicle an apparatus as 
shown in side elevation in Fig. 7. 
Here the shafts, instead of being 
pivotted at B, are so mounted 
that their point of rotation is car- 
ried down to C. The traces T are 
connected to hooks on a cross-bar 
at E, the cross-bar being sup- 
ported by end links which are 
pivotted at F. The traces pull 
against a cross-leaf spring con- 
nected with E, but for explanatory 
purposes we here show in the dia- 
gram a spiral spring at S. Nowit 





same position with regard to the hauling of the load as he 
would be if raised on a platform so as to pull along the line 
GA. It will be seen from this that the best angle of draught 
depends upon the height of the obstacle to be overcome, | 
whether that obstacle be a stone or a hill, or is made by the | 
sinking of the wheel into the ground. It will also be seen 
that if the trace could be connected to the vehicle, so that it | 
took the direction B E instead of B A, the wheel and its load 


Fig. 4 


| 
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could be hauled over the obstacle or up the hill with the pull | 
of only 150°3 lb., without the transference of the 62 Ib. | 
This, however, cannot be done with a two-wheel cart, | 
because such an attachment would cause the tilting rearward | 
of the load and an upward lift of the shafts, which would 

reduce the weight of the horse on his legs, and thus destroy 

the otherwise useful effect of the low attachment. A familiar | 
example of this is afforded by the practice of careful carters of | 





Fig. 5 








| 
putting the load in a cart forward when going up a hill or of 
hanging on the shafts so as to increase the weight on the | 
horse’s feet, more especially on the fore feet. | 

The low attachment can, however, be applied to four- | 
wheeled vehicles, but without some means of automatically | 
varying the effect of the constantly downward 
the vehicle be on a hill or 
on @ level, only part of the 
value of a low attachment 
would be realised, while in 
some cases the relief given 
to the horse on the heavier 
work would be neutralised 
by the fatiguing effect of 
the constant downward 
resultant of the low-angled 
pull during all work. To 
illustrate some of these 
things we may refer to 
the accompanying illustra- 
tions. In Fig. 1a horse is 
attached by a short trace 
to the equivalent of a loaded 
vehicle, namely, a weight, 
W. With this short 
trace the angle is such 


Fig. 6 


| 








that it departs only a few degrees from the line of 
action of the horse’s weight when pulling, as shown 
by the line P O, Fig. 2. 





Hence but a small part 





| to Fig. 1a. 
| were, it is stated, very satisfactory, but further study of the 


| even more simple means. 
| always that of a horizontal trace until the resistance is greater 


pull, whether 


| 
| 
| 
| 
| 


will be seen that the traces pull 
through the spring, and so long as 
the road is good and level and the resistance offered by the 
vehicle is within the power of the spring S, the trace will 
pull through the line T S, and the shafts will rest as in the 
ordinary way supported by the harness at G. As soon, how- 
ever, as the vehicle enters upon a hill the pull necessary 
to haul the vehicle is increased, the spring S is overpowered, 
and the link E F comes into contact with the heel of the 
shafts at B. Now the shafts and the pieces B C being con- 
verted into rigid structures by the stay D, the pull upon the 


| trace and the pressure of the piece E F on the heel of the 


shafts at B causes a downward vertical pressure upon the 
saddle-strap at G, and this downward pressure will be pro- 
portional to the resistance of the vehicle. Thus, instead 
of taking weight off the horse’s fore feet when going 
up a hill, and when he requires it most, he has this 
weight returned to him; and not only this, the weight 


| which is thus usefully given him is taken off the fore wheel 


and the draught of the vehicle thereby lightened. Here we 
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have then the equivalentof the actions explained with reference 
The results of the application of this attachment 


subject showed that a better result could be obtained by 
In the apparatus Fig. 7 the pull is 


than that of the spring S or until the bar F E actually 
bears against B. For the heavier pulls up to this point 


| it is desirable that the virtual line of draught should be 
| lowered somewhere between E and C. 
| shown this could not be done, and moreover that part of 
| the weight of the shafts which is supported at G is never 


With the apparatus 


lessened or removed from the horse’s back, and this with the 


Fig. 8 








heavy shafts of many wagons is in itself sufficient to cause a 
considerable part of a horse’s fatigue. To secure the desired 


| end and to overcome these objections, Mr. Brigg has devised 
| the apparatus shown by Fig.8. This consists of a pair of 


springs attached by a simple clamp to the fore carriage and 
to the shafts. The strength of the spring is proportioned to 
the weight of the shafts, to the position of the point of 
attachment of the traces, and to the upward lift which it is 
desired to put upon the belly-band. The amount of this upward 
lift can be varied by the clamp attachment, which allows of 
adjustment of the position of thespring in its unloaded position. 
The action of this apparatus, it will be seen, is to exercise 
always a lifting effort upon the belly-band. This, it would 
seem, is undesirable, as removing weight from the horse’s 
feet, whether on level ground or on a hill, and though gene- 








rally desirable on the level, it is the reverse on a hill. The 
result of this, however, is that a low angle of trace can be 
adopted with very great advantages, and a very variable 
virtual angle of draught is secured. To explain. In Fig. 9, 
suppose the line A B to represent a horizontal trace, and 
at the same time the pull of a horse in both direction 
and magnitude, and B © to represent the lift by 
the springs in Fig. 8. Then the virtual line of draught 
will be in the line B D, a very satisfactory direction when 
the resistance of the vehicle is comparatively small, and 
the horse may, therefore, advantageously get all possible 
relief. When the resistance to traction increases to that 
shown by the length of the line A B, Fig. 10, the lift 
B C remains the same, but is relatively smaller, the 
virtual angle of draught is lowered to DB. Thus the 
angle of draught varies with the resistance. In each 
of these cases the attachment of the traces at D would have 
the same effect as is brought about by attachment at A and 
the lift B C—that is to say, then, so long as the pull is along 
a line A B, Figs. 9and 10, some of the weight of the horse 
would be taken off the horse’s feet even when going up hill, 
which is undesirable. When going down hill the best limit 
of angle would be theoretically that which would carry the 
horse, and when going up hill the best angle would be that 
which enabled the horse to receive on his back as much of 
the load as should under any circumstances be put upon it. 

Now, by means of the low attachment with the same 
pull as in Fig. 9, and the same lift B C by the springs, 
the virtual angle or line of draught in Fig. 11 is 
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brought down to zero or to a horizontal line, a good line 
for a moderate resistance. With a still lighter pull, as at 
A B, Fig. 12, the virtual line of draught is raised to D B, 
taking more weight off the horse’s feet ; but when the load 
becomes as heavy as represented by A B in Fig. 10, the virtual 
angle of draught with the low down attachment, as at Fig. 13, 
is brought down below the horizontal, as at DB, and the 
lifting effect, B C, is not only neutralised, but there is a down- 
ward pressure brought to bear on the back-band equal to B E. 
It will thus be seen that by means of this attachment the 
virtual angle of draught is automatically brought into corre- 
spondence with the resistance to traction. 
Very numerous examples of the application of the princi- 
om underlying this question of virtual line of draught = a 
appealed to, as, for instance, the use in modern London 
coal wagons of high front wheels, and the practice with all 
carters of getting as much of the load on the front wheels as 
a the different ways in which navvies load their 
arrows when going down or going up hill, and the different 
angle at which men wheeling trucks put the handles on 
different roads. There are also other points which might be 
explained with regard to the attachment described, 
but sufficient has already been said to explain its 
action in the most salient respects, and to show its 
importance. With this apparatus, as with other things, the 
proof rests with practical working, and as to this, it may be 
mentioned that the Great Northern and other railway com- 
panies have had vans fitted, and the effects on the horses 
noted for some months in widely separated towns. The 
experimenal trials showed that the horses were able to take 
a greater load than before with much less fatigue, and that 
they increased in weight. The result is that the Great 
Northern company has decided to have other vans fitted. 








THE JUNIOR ENGINEERING SocieTy.—On Saturday morning, the 
17th inst., a visit will be paid to Messrs. Samuda Bros,’ Ship- 
building Works to witness their Jaunch of H.M.S, Scylla. Train 
leaves Fenchurch-street Station at 10.40 a.m.; and on Wednesday, 
21st inst., at 3 p.m., the Lambeth Pottery, Albert Embankment. 

THE ENGINEERS’ CLUB, PHILADELPHIA.—We have received a 
copy of the ‘‘ Proceedings” of the Engineers’ Club of Philadelphia, 
vol. viii., No. 3, July, 1891. lt opens with the brief inaugural 
address of Mr. Wilfred Lewis, the president of the Club, whose 
portrait forms the frontispiece. Then follow papers on the use of 
a pumping dredge, on crown bar stays and locomotive springs, on 
street cleaning in Washington, D.C., on the relative efficiencies of 
steam nozzles of different forms, on the coalfields in Alabama, and 
on a scheme for a land-locked water route from Long Island Sound 
to the Mississippi River, and various minor items, minutes of 
meetings, &c, 

MANCHESTER FIRE BrIGADE.—Messrs, Merryweather and Sons 
having just delivered two new Greenwich steam fire engines, the 
above Brigade gave a Brag” exhibition of their capabilities in 
Albert-square on Thursday, 8th inst. Both machines have been 
built for use in the hilly parts of the Manchester district, and are 
therefore light in proportion to their power. Each machine is rateu 
to throw gallons. per minute, but over 500 was delivered at the 
trial. In the steaming trial the boilers were given a full allowance 
of cold water, not being filled after the fires were lit, as in some 
cases has been done; but, in spite of this, 100]b. pressure was 

istered under 94 minutes. One lgin. jet was then thrown over 
210ft. horizontally, and directed vertically, reached the clock in the 
Town Hall tower, some 176ft. from the ground. With two and 
four jets the results were equally satisfactory. Each machine is 
really equal to three, arrangements being made for the carriage 
of two hand fire pumps, which are often found useful in extinguish- 
ing small fires, while the steamer is handy should the fire attain 
large dimensions, 
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Wir this impression we commence the illustration of a 
new bridge built over the Rhone at Lyons to take the place 
of the old bridge built in 1774 from the designs of Morand. 
The new bridge possesses some features of interest which will 
be illustrated. The above engravings represent the old and 
the new bridges, and that on page 311 shows the springing of 
the steel arches, spandrils, the cast iron ornamental filling, 
and the parapet. Further engravings showing the full details, 
and description of the whole, will be given in another issue. 








FIFTY-TON BLOCK-SETTING TITAN. 

We illustrate by the engraving on p. 319 the largest 
travelling Titan crane ever constructed. It is a great all- 
round crane commanding the whole area comprised within a 
circle 200ft. in diameter, with the exception of the space in 
the centre upon which the crane stands. Within this area 
the Titan is intended for lifting and depositing exactly where 
required blocks weighing 50 tons. To do this at a distance 
of 100ft. from the centre of the crane requires not only great 


strength and rigidity in the lifting and load-carrying parts, | 
rfect freedom of movement of the | 
monster cantilevers on the roller path supported by the great | 


but at the same time 


gantry framing, and of the crab running on the tops of the 
girders. To secure this precision and freedom of movement 
of the loaded parts, and of all the machinery, it is necessary 
to give great strength to all the structure, and to avoid any but 
the smallest deflection, or even elastic flexure. The crane 
is larger than many of the opening bridges which are looked 
upon as of great size; and such a crane, with the roller path 
mounted on a foundation, sufficient to replace the iron 
gantry shown in the engraving, would make the provision of 
such a bridge a very easy affair. Theo Lords Commissioners 
of the Admiralty are constructing at Peterhead, N.B., a great 
harbour of refuge, of which Sir Jno. Coode, K.C.M.G., 
M. Inst. C.E., is the engineer. The breakwater of this 
harbour will be formed of artificial blocks of concrete weigh- 
ing upwards of 50 tons each. The present machine is in- 
tended for placing the blocks in position; it will stand on 
the end of the finished portion of the breakwater, and the 
blocks will be brought to it in trucks; the machine will then 
lift them up and swing them round to the front end, when 
they will be run out horizontally over the water and lowered 
down and set by divers. As the new work is brought up high 
enough above the surface of the water the machine is 
travelled forward ; so that the breakwater is being continuall 

built out from the land until the required length is obtained. 


the whole being stiffened by brackets and winding struts. 








BRIDGE, BUILT BY THE ENGINEERS OF THE PONTS ET CHAUSSEES 


The stormy character of the sea at Peterhead, and the great | 
depth of water, necessitated the adoption of an exceedingly 
massive and strong design of breakwater, requiring for its | 
construction blocks of great size and a block-setting Titan of | 
dimensions and power considerably exceeding any previously | 
constructed. 

The working load of the Titan is 50 tons, but the proof 
load was 623 tons. In other words, the Titan will pick up a 
test load of 624 tons, and swing it round the circumference | 
of a circle 200ft. in diameter—the weight being equal to that | 
of a goods locomotive and tender. The machine is capable 
of lifting and lowering the load, slewing or revolving round 
the centre through a complete circle, and racking the load 
in and out horizontally. The whole machine is also self- 
propelling. It is carried by thirty-two wheels running on 
two lines of railway, one placed on the level of the breakwater 
and the other on the parapet; this required a difference of 
height of the sides of the under-carriage of about 11ft. 

The general arrangement of the machine is clear from the 
engraving, the Titan consisting essentially of an under 
carriage on which the superstructure revolves. The latter 
consists of a pair of cantilevers of very large dimensions, and 
about 11ft. deep, where they rest on the circular roller path, 


| 
| 


Ballast is carried in tanks below the large working platform 
at the back end, on which is placed the whole of the machi- 
nery. The load is lifted by eight bights of steel wire rope. 
Steam is supplied by a vertical boiler of large size. The load 
is lowered and controlled by Mr. Wm. Matthews’ patent 
hydraulic brakes, the control being effected by throttling 
water under high pressure. This gives a remarkably smooth 
means of lowering under absolute control, as it is impossible 
with these brakes to subject the machine to jerks. The load 
is racked in and out horizontally by a trolley running on 
eight wheels, moved backwards and forwards by wire ropes, 
which run over the two pulleys on the spindle at the end of 
the girders, near where the man is seen standing in the 
engraving. 

The whole of the work is got up in first-class style, the | 
spur gearing especially running with extreme smoothness, | 
and the engine work and general finish leave nothing to be | 
desired. Special care has been taken by Mr. Pitt with this | 
gearing, some of which is of large dimensions. ll the | 
| teeth have been moulded by machines and with perfectly | 
parallel tooth patterns. As a result, the wheels, although 
not “trimmed,” not only run smoothly, but every tooth | 
bears upon every tooth as well as if machine-cut, and they have 
the hard tough skin left upon them. Much of the smooth | 
running is also obtained by not only making the drawings 
and the wheels with the required pitch diameters, but in 
running the wheels with their pitch lines actually coincident 





—special care having been taken to secure this. There has 
been no separation of pitch lines, as is often the 
case, to get freedom. The proper tooth has been made, 
and then care has been taken to use it as designed. A large 
portion of the gearing is of course of steel. The arrangement 


| of levers is a very convenient one, a point of considerable 


importance. Most of the motions have two speeds. 

The machine runs on two lines of rails, viz., one of the 
service roads of 4ft. 8}in. gauge on the level of the break- 
water, and another of 3ft. 2in. gauge on the parapet, these 
being placed at 31ft. centres to suit the section of the break- 
water. The large hook brackets, shown under the girders 
near the roller path in the engraving, are a safeguard against 
accident or unforeseen stresses. The toothed slewing ring is 
a very fine piece of work. It is 35ft. 3in. diameter, and is 
absolutely true to diameter. The whole of the gearing will 
be closed in with an iron house. 

The Titan was designed by Mr. William Matthews, M. Inst. 
C.E., under whose constant supervision it has been con- 
structed. The gearing was designed by Mr. Walter Pitt, 
M. Inst. C.E., and the work was carried out and erected 
under the direction of Mr. P. K. Stothert, A.M. Inst. C.E., 
the managing directors of the firm of manufacturers—Messrs. 
Stothert and Pitt, Bath. 

The engraving on p. 319 has been made from a photograph 
of the Titan as standing in Messrs. Stothert and Pitt’s works, 
where it was tested. The test, it must be remarked, was of 
the greater severity, inasmuch as the Titan was not rivetted 
up in all parts. For transportation it was necessary to be 
able to take the Titan to pieces, and hence for erecting and 
testing purposes it was only connected by bolts and drift pins 
in several places. At these places, of course, the rigidity of 
fixture could not be equal to that of the rivetted-up parts. 
Every part, however, stood the heavy testing perfectly, and 
gave a further proof of the excellence of the work, the whole 
of which does the makers great credit. 








ENGINEERS FOR THE NAVAL RESERVE. 


In the last report of the Admiral Superintendent of Naval 
Reserves at the end of January, it was stated that new 
regulations had been sanctioned and were about to be put in 
force, the effect of which would be to improve the pay, position, 
and prospects of the Engineers Royal Naval Reserve when 
called out for service, while the qualifications required were 
fully maintained. These new regulations have recently been 
issued, and are included in the “ Revised Regulations for 
carrying into effect the Act for the Appointment, Promotion, 
and Employment of Officers in the Royal Naval Reserve.” 
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With the exception of improved pay they do not in any way 
merit the character claimed as the result of their action. 
The prospects of engineers in the Naval Reserve are slightly 
better, while their position or relative rank to that of the 
executive officers has been lowered and rendered more com- 
plicated and unintelligible. The revision of the regulations 
is so slight as to escape the notice of any but the most careful 
readers, and it is not always easy to ascertain the exact con- 
dition and liabilities of Naval Reserve engineers, owing, 
partly, to the previous regulations having been followed to the 
extent of including palpable errors, inconsistencies, and 
omissions, and partly to the obscurity of the Act constituting 
the Reserve of officers, which does not make any provision for 
their employment and government, but merely gives power to 
accept offers of their service upon such terms and conditions 
as may be thought fit. 

The principal alterations are, the establishment of a new 
class of engineers, to be called senior engineers, raising the 
standard of qualifications required from engineers and 
assistant-engineers, increased pay to both grades, an increase 
in the sum granted to engineers towards equipment, uniform, 
&c., and reduction of the age up to which assistant- 
engineers could be entered. These alterations are not likely 
to increase either the number of engineers in the Naval 
Reserve or to render the body as a whole more available or 
efficient; most of the objections offered in our article on 
p. 539, vol. Ixx., remaining unaffected. The importance 
of establishing, organising, and maintaining a sufficiently 
available, efficient, and numerous reserve, especially of 
engineers, engine-room artificers, and stokers, whereby our 
naval forces can be augmented when a sudden increase is 
required, cannot be over-estimated. Engineers and engine- 
room artificers require years for their complete training, and 
are not obtainable to any considerable extent in an 
emergency. Although the necessary training of stokers is 
only limited, the opinion of the Admiralty that they can be 
obtained rapidly at short notice must be qualified by the 
addition of the words, if sufficient inducements are offered. 
That such is the case is proved by the exhibition of bills for 
several months past calling for both engine-room artificers 
and stokers in unlimited numbers, although no emergency 
exists. 

The First Lord of the Admiralty, in his statement ex- 
planatory of the Navy Estimates 1891-2, considered it un- 
reasonable to expect that the whole of the extra force required 
in the next three years to man our greatly increased fleet 
should exclusively consist of officers and men on the perma- 
nent establishment of the Navy and entitled to pensions. 
In view of this, he proposed that the increase of the 
establishment should mainly consist of highly-trained 
men, supplemented by arrangements for drawing largely 
in time of emergency—but with the consent and co-opera- 
tion of their employers—upon those whose daily work 
and vocation especially trained them for service afloat. The 
sufficiency of these proposals depended upon how far the 
Royal Naval Reserve, which in his opinion constituted a 
larger portion of cur system of naval defence than at first 
sight was apparent, was a reliable auxiliary force, was available 
and upon which confidence could be placed in emergency. 
If the Naval Reserve was a trustworthy complement of the 

ar forces, it should be further developed. Upon the 
other hand, if it was a mere paper force, it should be 
abolished, and the money spent upon it devoted to the 
increase of the regular establishment. Although the report 
of the Admiral Superintendent of Reserves upon the result 
of his experience and inspection of the past year was highly 
satisfactory, with a view of thoroughly sifting the whole 
question, and obtaining such an authoritative report as would 
justify decisive action one way or the other, a Committee of 
eight members was appointed “to inquire into and report on 
the present system for the enrolment and maintenance of 
the Naval Volunteer Forces raised under 22, 23 Vic., popularly 
called the Royal Naval Reserve—and under 36, 37 Vic., the 
Royal Naval Artillery Volunteers; also to inquire and report 
upon the numerical strength of the force, with a view to an in- 
crease both in numbers and efficiency.” There is neither a 
naval nor a mercantile marine engineer upon the Committee, 
and the terms of reference do not seemingly include an inquiry 
into the equally important subject of the officers of the force, 
who are much below the established number, especially the 
engineer officers, who, though created in 1863, have only 
recently come into existence. 

The Committee has reported on the Naval Artillery Volun- 
teers, but not on the Naval Reserves. The Naval Reserves, 
exclusive of retired officers and pensioned men—estimated at 
10,000—who are both liable to be called out for service in 
case of emergency, but whose available numbers cannot be 
accurately ascertained, are of recent date, 32,000 in number, 
and composed of several bodies established at different 
periods, acting and serving under various conditions and 
terms, having little if any organisation, either as a whole or 
in their component parts, which latter have no connection 
with or relation to each other. 

The numbers of the British Naval Reserves compared with 
those of the chief continental nations are small, both abso- 
lutely and in proportion to the regular forces, owing to the 
men of the seamen class in the former consisting of those 
brought up in the service from boyhood, while the artificers, 
engine-room artificers, and stokers, are also continuous 
service men. 

The Naval Reserves comprise: Naval Coast Volunteers, 
the successors of the old sea fencibles, and who are not liable 
to serve at a greater distance from the coast than 300 miles, 
established in 1853; Coastguard, transferred to the Admi- 
ralty in 1856; Naval Volunteers, men established in 1859; 
Officers, established in 1861 and 1863; Seamen Pensioners, 
established in 1870; Naval Artillery Volunteers, established 
in 1873. The principal difference between these various 
bodies is that, with the exception of the Naval Volunteers, 
they are only liable to be called out for service in case of 
danger, emergency, or invasion. Although the Act consti- 
tuting the Naval Volunteers describes them as being esta- 
blished for cases of emergency, it does not restrict their employ- 
ment to such events. The Government on such occasion as 
they may deem fit—the occasion being first communicated 
to Parliament, if sitting, or declared in Council—may by 
proclamation call into active service the Naval Volunteers 
or any part of them. The Naval Coast Volunteers, though 
not abolished, have been allowed to die out. The source of 
supply for seamen pensioners fluctuates according to the 
numbers re-engaging for a third period of service, and the 
future of the Naval Artillery Volunteers is uncertain. The 
principal reserve force, and the only one from which an 
increased number of engineers and stokers can be obtained, 
is the Naval Volunteers, commonly called the Naval Reserve, 
composed of men and officers of the mercantilemarine. The 
number of men fixed by the Act constituing the force is not 





to exceed 30,000; the number enrolled is 20,000, a quantity 
considered satisfactory. Men enter for one or more renewable 
periods of five years, during which they are liable at any time 
to be called out for service for not more than three years, to 
be extended in case of emergency to five years. The number 
of officers is not fixed by law, but the number allowed by 
Order in Council is 1270, or 36 per cent. of those on the 
strength of the Navy. They do not enter for any fixed term, 
nor is there any definite limit to the time they may have to 
serve. Of this 1270 engineers number 300, and are in pro- 
portion to the executive officers as 1 to 3-23 against 1 to 4 
in the regular forces. 

The reserve of officers was constituted in 1861, comprising 
those who were or had m masters or officers in the 
mercantile marine. In 1863, engineers of the same service 
were included, but hardly any entered the body. Their 
numbers were, in 1885, 2; in 1886, when the regulations 
were altered, consolidated, and revised, the rates of pay 
increased, and the standard of qualifications lowered, 3; in 
1887, 7; in 1888, 18; in 1889, 65; in 1890, 75; at the present 
time, 105. The increased numbers since 1888 are not 
entirely due to the altered conditions and terms, but to a 
certain extent are caused by the pressure exerted by some 
superintending engineers, steamship companies, and owners, 
their engineers having been compelled to join the Reserve, 
lest they should otherwise suffer loss of promotion in the 
employ they were engaged in. : 

Engineers in the Naval Reserve, who are not uired to 
drill, number 300, the same as when first established, and 
are divided into 150 senior engineers and engineers, and 150 
assistant-engineers. There is also a class of retired or 
honorary chief engineers not limited as to numbers. When 
called out for active service the pay and position of engineers 
in the Naval Reserve are for :— 

Pay.* Rank. 

§ With but after chief 
“* (engineers. 

( With but after engi- 
£401 10s. a year sc | neers of six years 


Honorary chief engineers 


Senior engineers 


seniority , 
Engineers .. £346 lis. ayear .. tar after engi- 
Assistant-engineers £19ayear .. .. { “uae 


As in the previous regulations, no pay is assigned to 
honorary chief engineers, a serious omission in the case of an 
honorary chief engineer holding the position of superintend- 
ing engineer to a large steamship company and liable to be 
called into active service upon an emergency. Engineers 
of the Naval Reserve when called into active service 
will receive the same allowances, share of prize money, 
and be treated in the same manner as officers of corre- 
sponding rank in the Navy. They will also receive 
allowances towards equipment, uniform, &c., of £40 for senior 
engineers and engineers, and of £30 for assistant-engineers. 
The allowance for engineers is £10 larger than previously, 
but in each grade the amount is more or less below the actual 
expenditure. The increased pay of engineers is £91 5s., or 
413 per cent.; of assistant engineers, £36 10s., or 224 per cent. 
The pay of a senior engineer is equal to the maximum pay of 
a fleet engineer after twenty-three years’ service; that of an 
engineer to the pay of a fleet engineer with over twenty 
years’ service; that of an assistant-engineer to the maximum 
pay of an engineer after nine years’ service in the Navy. As 
compared with the pay of other officers of the Naval Reserve, 
in the event of a lieutenant, a senior engineer, an engineer 
and an assistant-engineer, perhaps all from the same 
ship, being called into active service, the senior engineer 
receives 100 per cent., the engineer 70 per cent., and the 
assistant-engineer 10 per cent. more pay than the lieu- 
tenant who may have been their commander in the mer- 
cantile marine. This either indicates a due appreciation of 
the value of mercantile marine engineers, or points to a 
difficulty in obtaining them. This increased pay has been 
obtained by carrying out the policy now being followed with 
regard to the engineering branch of the Navy—that of 
refusing to enter the service—and which will be equally 
beneficial in raising the pay, prospects, and status of Naval 
Engineers. The improvement in position of Naval Reserve 
Engineers by giving senior engineers the rank of “ with but 
after engineers of six years’ seniority’ is butslight. Con- 
sidering the experience and qualifications required from 
senior engineers, they might have been given the rank of 
“with but after chief engineers,” or at least afforded the 
opportunity of acquiring it. Again, the Admiralty have 
recently taken over some of the vessels belonging to the 
Indian Marine, the engineers of which are of the same status 
as those of the Naval Reserve but senior to them, so that 
the position of the latter is lowered by the introduction of a 
new body between them and the Naval Engineers, and their 
relative rank to that of the executive officers rendered more 
complicated and puzzling. 

The proportion of Naval Reserve Engineers to those of the 
regular forces is 40 percent. The actual strength is 105—35 
per cent. of the fixed number—and 14 per cent. of the Naval 
Engineers. Taking into consideration the proportion of Naval 
Reserve Engineers available on a sudden emergency, the 
present strength of the body would not increase the Naval 
Engineers much beyond filling up existing vacancies in the 
establishment, which is much too limited. 

Honorary chief engineers are engineers who have held 
commissions in the Naval Reserve for not less than tent 
years, and who have been retired on account of age—fifty-five 
—also, in certain special cases, superintending engineers of 
large steamship companies. At present the rank is, and must 
for some years to come be exclusively composed of the latter 
class. Honorary chief engineers who have been at any time 
on the active list are liable to be called into active service in 
case of emergency. There is therefore practically but little 
difference between the liability to service of engineers both on 
the active and retired lists. Engineers in the mercantile 
marine desiring commissions in the Naval Reserve are to 
apply to the Registrar-General of Seamen through the nearest 
Registrar of Naval Reserve, who will furnish them with the 
necessary application forms. The qualifications required are 
for :— 

Senior engineers :—To be not more than fifty years of age, 
hold a first-class engineer’s certificate of competency under 
the Merchant Shipping Acts, have had at least three years’ 
service in sole charge of the machinery of a high-speed ship, 
and not less than eight years’ service at sea as an engineer. 

Engineers to be not more than forty years of age, hold a 
first-class engineer’s certificate of competency under the 
Merchant Shipping Acts, have served at sea for at least 
three years as a certificated engineer, and have had at least 





* For charge pay, see THe Encrveer, page 539, vol. Ixx. 
+ Applies only to senior engineers. Engineers not being entered after 
forty must have not less than fifteen years’ service. 





one year’s service as chief engineer of a ship of 200-horse 
power, or as second engineer of a high-speed ship of not less 
than 500-horse power, but neither in the case of senior engi- 
neers nor engineers is there any definition of a high-speed 
ship or indication of in what it consists. 

Assistant-engineers to be not over thirty years of age, hold 
a first or second-class certificate of competency under the 
Merchant Shipping Acts, and have served at sea for at least 
one year as a certificated engineer. For both engineers and 
assistant-engineers the standard of qualification has been 
raised. The former regulations required only in each grade 
a second-class certificate, and it was not necessary for the 
qualifying service to be certificated service. 

Upon the issue of a Royal proclamation calling upon the 
officers of the Naval Reserve to serve in the Navy, every 
officer must communicate his then address and his probable 
movements for the next three months to the Registrar- 
General of Seamen. The Admiralty will then give notice to 
each officer they may call upon to join ata place and time 
fixed by such notice, for which reasonable travelling expenses 
will be allowed; but cases may arise in which by the time of 
receipt of the officer’s address the necessity for his services 
will have ceased. 

Officers of the Naval Reserve, both active and honorary, 
must report themselves by letter once a year, and every 
change of residence to the Registrar-General of Seamen, 
and officers on the active list should produce their com- 
missions to registrars of Naval Reserve on signing agree- 
ments, so that their sea service may be reported to the 
Registrar-General. Officers holding commissions in the 
Naval Reserve who undertake any engagement or service that 
would prevent their serving when called out will be con- 
sidered to have vacated their commissions. The nature of 
such engagement or service is not defined, and the restriction 
is consequently too vague, whereas in the case of men in 
the Naval Reserve it is described as consisting of any voyage 
from, including return to the United Kingdom, occupying 
more than six months in duration. Voyages likely to exceed 
that limit are those to any places beyond Cape Horn, the 
Cape of Good Hope, or through the Suez Canal to places 
beyond Aden. 

Officers on the lower ranks of the active list, qualified by 
the regulations, will be eligible for promotion to the higher 
ranks at the discretion of the Admiralty. Service in the 
Navy is to count for purposes of promotion as service in the 
rank held by the officer in the mercantile marine at the 
time of his appointment. 

Officers who when in actual service in the fleet shall have 
greatly distinguished themselves in action with the enemy, 
or who may by character or length of service obtain the spe- 
cial approbation of the Admiralty, will be eligible to receive 
commissions in the Navy of the same grade as that which 
they hold at the time in the Reserve. They will then be con- 
sidered as officers on the permanent strength of the establish- 
ment. Engineers will not have much opportunity of coming 
under the first head, and as their being taken on the per- 
manent strength of the Navy will involve a reduction of pay 
to. the amount of from 50 to 53 per cent., some other 
means of rewarding them will have to be adopted, especially 
in the case of senior engineers, who, however deserving they 
may be, or whatever service they may have rendered, are not 
eligible for either increased pay or position. Officers when 
employed in the fleet may be granted temporary acting 
appointments in ranks higher than those held by them in the 
Naval Reserve, or higher than those for which they are 
eligible by the regulations. Acting officers shall be entitled 
to the rank and privileges of their corresponding grades in the 
Navy, but the remainder of this clause limits its operation 
to the junior ranks, and seemingly leaves the senior at a 
disadvantage. This is more especially noticeable in the case 
of senior engineers, who in the event of absence of the chief 
engineer from illness or any cause, might be the only officers 
qualified to discharge his duties, which would not be so with 
the executive officers, owing to their greater numbers. 

Officers on the active list of the Naval Reserve, when not 
called out, will be permitted to tender their resignations at 
the discretion of the Admiralty. Applications to resign 
should be addressed to the Registrar-General of Seamen. 
That an officer of the Naval Reserve requires permission from 
the Admiralty to tender his resignation, when they cannot 
refuse the resignation of an officer of the regular forces unless 
at the time he is properly borne on the books of a ship in 
commission, seems at the least inconsistent, making the 
iability for service of the Naval Reserve officer greater in 
}duration than that of the Naval officer. 

An officer of the Naval Reserve will be liable to forfeit his 
commission for any offence against the rules, discipline, or 
character of the Naval Service, or upon his certificate of 
competency, under the provisions of the Merchant Shipping 
Acts, being cancelled or suspended. 

The age for compulsory retirement from the active list is, 
for senior engineers, engineers, and assistant-engineers, fifty- 
five, when they will be granted honorary rank at the 
discretion of the Admiralty. There is only one grade of 
honorary rank, and to acquire it a senior engineer must 
serve ten, an engineer fifteen, and an assistant-engineer 
twenty-five years. The regulations as to honorary rank on 
retirement are not so comprehensive and liberal as those of 
1864, which provided that officers might retire without rank, 
with rank of the same grade as they held at the time, with 
rank of a superior grade. 

A comparison of these Revised Regulations shows not only 
how little the position and prospects of engineers in the 
Naval Reserve has been improved, how small are the 
inducements to enter the body, but that nearly all the 
necessary elements for constituting a powerful and efficient 
reserve are wanting both in the original and amended schemes. 
Taking into consideration the number fixed—300—the pro- 
portion absent on voyages of different duration, the increasing 
deficiencies in the depressed and starved establishment of 
naval engineers, and the probable losses, in war, the Reserve is 
totally inadequate, even if maintained at its full strength. 
There is neither cohesion nor organisation among its members ; 
they have no knowledge of the men of the force, except where 
they have both sailed in thesame ship; are not brought in asso- 
ciation with and have no knowledge of the officers and men over, 
under, and with whom they may have to serve, are liable to 
gradually melt away or totally disappear at any time. Their 
position is often below what, from their age and attainments 
and experience, they may reasonably expect. That the chief 
engineer of a large steamer with fifteen to twenty engineers, 
and twenty to thirty years’ service at sea, should be junior to 
all naval engineers of thirty-two years of age and not much 
more than one-third his service, while he receives twice the 
pay of the latter, and that engineers with nearly the same 
qualifications should be junior to naval engineers of five 
minutes’ standing, is incongruous. There is no provision in 
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the regulations for the Naval Reserve engineer receiving any 
additional pay, ifghe has from any cause to carry out the 
duties of a chief engineer under whom he may have been 
serving. Promotion in the junior ranks through the senior 
ranks , filled up to a large extent direct from outside the 
Reserve, is erratic and uncertain, while for the senior rank 
there are neither promotion or prospects of any kind. The 
bogus rank of “with butafter” does not entitle the holder of 
it to wear the proper uniform of his grade, but this is also 
the case with some grades of naval engineers. 

The most serious objection, and one which has been 
repeatedly urged, is the absence of an annual retaining fee 
as given to the men of the Reserve. This has been excused 
on the ground of expense, but the cost of the only 
alternative, a large increase in the establishment of naval 
engineers, or allowing them to retire at a much earlier age 
and complete the remainder of their service in the Reserve, 
would be much greater. No provision is made for a month’s 
notice of and a gratuity of a month’s pay on discharge, as in 
the case of engineers for temporary service. The attempt 
to obtain a reserve of engineers for service in war without 
expending a shilling upon them in time of peace is too one- 
sided to meet with success. Engineers who join the Naval 
Reserve engage to serve when called upon, give up their 
positions in the mercantile marine, incur a certain amount 
of expense, face the risks of war, and of their being unem- 
ployed for a time upon its termination, and in return for 
undertaking these liabilities receive nothing. 

Another cause which militates against the Reserve is the 
suspicion that if it were kept up to its full strength the 
naval engineers would be still more depressed and starved, 
and that the Naval Reserve engineers would be called out, 
not because the former required increasing, but to supply 
deficiencies on the establishment, owing to neglect and 
parsimony. 

Engiue-room artificers are not included in the Naval 
Reserve, but they are equally necessary to it, as, in addition 
to the extra numbers required each year, a constantly- 
increasing number leave on pensions. 

Firemen were included in the Naval Reserve in 1886. 
Their number has always been small. At the end of last 
year it had reached 583, or the insignificant proportion of 64 
per cent. of the established number of stokers. 

The sources of supply for engineers, engine-room artificers, 
and stokers are ample. There would no difficulty in 
obtaining them both for the Navy and Naval Reserve if suffi- 
cient inducements were offered. 








LETTERS TO THE EDITOR. 
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FORCE AND MOTION. 


Sir,—Altbough perhaps rather late in the day, will you permit 
me to contribute a few remarks in this discussion? Inertia is a 
property by virtue of which a body at rest offers a resistance to an 
accelerating force and absorbs or stores up work during accelera- 
tion. For any given acceleration the resistance per unit weight of 
the body is a definite and constant quantity. It varies with the 
acceleration. Momentum is the converse of inertia. It is a 
property by virtue of which a body in motion opposes a resistance 
or force-producing retardation, and does work while being brought 
to rest. Its value follows the same law as that of inertia. A body 
at rest upon a horizontal plane is in a passive state. It cannot 
either produce horizontal motion in itself, or originate a horizontal 
force tending to move any other body. It is capable only of 
offering the resistance of inertia to an active horizontal force 
applied. 

Seger a ball of 1lb. weight to be at rest upon a horizontal 
plane, and an active horizontal force of 1lb. to be applied to it, 
say, by the finger, the force being maintainable constant when the 
body moves under its influence. In the first second of time— 
neglecting friction—the body will move through a space of about 
16ft., and will acquire a velocity of about 32ft. per second. During 
that time its reaction in opposition to the force will be 1 1b., neither 
more nor less, for only by receiving a force of that amount can the 
assumed acceleration be acquired. If the force be continued for 
another second a further amount of acceleration will be added to 
the motion of the body, and its reaction during the second second 
will be 1]b., neither more nor less, for the same reason as before. 

To the question if the ball press against the finger with the same 
amount of force that the finger presses against the ball, why dves 
not the ball move the finger! The answer is that the ball at rest 
is in a passive state, as before stated, and cannot originate force 
tending to move any other body. It can only resist or react by 
virtue of its inertia, which implies receiving motion from the force 
of the finger. On the other hand, the finger is part of a living 
human mechanism, and is capable not only of impressing or ori- 
ginating a force, but of followmng up the body which it puts into 
motion, and of maintaining the force upon the moving body. In 
the case of a railway train, let us suppose a train of coaches, 
weighing 100 tons, at rest upon a level railway. The train, being 
merely a passive mass, will remain at rest for ever, if the conditions 
be unaltered. Let us assume that the train would offer a frictional 
resistance of 10 lb, per ton, or 1000 Ib. in all, constant at all speeds 
to any force putting it into motion. Attach a locomotive to the 
train. Until the steam is turned on, the locomotive, too, is but a 
passive mass, so constructed, however, as to become, at the will of 
the driver, a producer of active force in a horizontal direction. 

Into the details of the force-producing mechanism it is needless 
to enter. We are only concerned with the relation of the engine 
to the train, Let the steam be partially turned on so as to produce 
a pull of 10001b. This will exactly balance the frictional resist- 
ance of the train, but no motion will ensue. Let the steam now 
be turned on further, so as to produce a pull of 201b. per ton in 
addition to the aforesaid 10]b. per ton, or 30001b. in all. The 
train will react to the extent of 36001b., neither more nor less, of 
which 1000 Ib. will be due to its frictional resistance as aforesaid, 
and 2000 lb. will be due to inertia, in the exercise of which it will 
acquire accelerated motion, for in no other way can inertia offer 
resistance. The acceleration will produce a velocity of about ‘28ft. 
per second at the end of the first second, and it will continue to 
increase in a well-understood ratio if the force be maintained. To 
the question, ‘‘If the train pull the engine with as much force as 
the engine pull the train, why does the train not move the engine?” 
the answer is identical with the answer already given in the case of 
the ball. Let the train now, however, be placed upon a gradient of 
such inclination that it will not only itself acquire motion, but will 
in addition pull the engine with a force of 4000lb. Of this 
force 2000 Ib. will be balanced by the steam pull of the engine, and 
supposing the friction of the engine to be 15 1b. per ton on a 
weight of 50 tons, 750 lb. will be balanced by the engine friction, 
leaving an excess of 1250 Ib., which can only be resisted by the 
inertia of the engine, which inertia can exercise resistance only by 
the engine acquiring accelerated motion in the direction of the 
pull of the train. In this case the train does pull the engine, for 
we have placed our train under such conditions that it can origi- 
nate an active force of such an amount that the engine has to obey 
and follow the train. The difference in the behaviour of the train 
in the two cases is simply due to the different conditions under 
which it is placed. In the one case it is a passive mass, in the 
other case gravitation transforms it into an active agent. In each 








case action and reaction between the train and the engine are pre- 
cisely equal. The body which gives way and follows the other is 
that body whose inertia has to be called into play in order to offer 
the necessary resistance to the pull of the other body. Newton’s 
third law of motion applies perfectly, and I submit that there is 
no difficulty in explanation of how it does so, 
38, Bennett’s-hill, Birmingham. HENry Lz, M, I. Mech.E. 
October 12th. 





ENGINEERS IN THE NAVY. 


Sir,—lf after the immense number of letters and leading articles 
which have from time to time appeared in your journal ‘‘ Junk 
Ring” is profoundly ignorant as to the qualifications and duties of 
Naval engineers, the chances are he will ever remain so, as the task 
of intelligently enlightening him upon the subject is too prodigious 
to be undertaken through the columns of newspapers. it is quite 
true the Admiralty endeavour to train their young officers to 
become engineers of a very high type, and the mention of such 
names as Sennett, and Seaton, with their splendid books on the 
steam engine; Pratten, the designer of the engines of the famous 
Teutonic, and the originator of over-lapping screws for twin-screw 
vessels ; Slade, the joint author of a work on applied mechanics ; 
Scott, the recent designer and patentee of a “forced draught” 
boiler ; Soper, the manager for Humphreys and Co.; Morecombe, 
the head of the firm of ‘‘ Bellis and Co.;” Milton, the principal sur- 
veyor to Lloyd’s ; Woodthorpe, holding a high appointment in the 
Board of Trade, and a host of distinguished writers of papers, at 
present on active service at the Admiralty, should be quite suffi- 
cient evidence to convince all intelligent readers of your paper 
that;their endeavours have been crowned with success, and yet 
‘* Junk Ring” says this is the point on which the “‘ most profound 
ignorance ” exists, 

——- the py of Naval engineers is admitted by all to be 
wretchedly low, the conclusion drawn by “Junk Ring” that the 
Admiralty must, therefore, place little value on their services is 
utterly erroneous. At the present moment a spirit of veritable 
Shylockism is reigning supreme at the Admiralty, and engineers 
are compelled to deposit their last pound of flesh with the Board 
before they are allowed to retire from active employment. During 
the past six months three years’ additional compulsory service have 
been added as a last straw to the backs of these unfortunate 
officers, and now whether an officer is extremely well behaved, as 
“Junk Ring” so gallantly observes, or falls far below that ideal 

tandard, it is impossible for him to retire from the active list till 
he reaches the age of fifty-three. 

As the duties of a Naval engineer have not been grasped by 
repeated reading of your paper, it would be absurd to add another 
list for ‘‘Junk Ring” to study, but it may be as well to state that 
they do not principally consist of superintending greasing water- 
tight doors, &c., and that warships do often run at full power after 
trial trips are over. 

Persons in ‘‘ profound ignorance” of any subject should be very 
careful before rushing into print, accusing others of designedly 
keeping them in the dark, when materials for their complete 
enlightenment are to be found in almost every issue of THE ENGI- 
NEER, or intelligent readers of your pages will be inclined to think 
that ‘‘ profound ignorance” is another term for mental incapacity 
in disguise, v 
Portsmouth, October 14th. 








LAKE STEAMER ENGINES. 
Sir,—Some few years ago you gave space to some indicator 
cards from triple-expansion engines of our construction. We hand 
you herewith a set of diagrams from a triple-expansion engine of 


H.P. Spring 80. 








MEF G2. 
4.H.P. 469.86 





20in., 32in., 54in. 

42in. ‘ 
densing, for lake service. The high-pressure engine is in the 
middle, and is fitted with Joy valve gear. None of the cylinders 


more recent design. The engines are jet con- 
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are jacketted. The condenser is formed in one of the columns of 
the framing. 

The steamer John Mitchell, to which the engines indicated are 
fitted, is a wooden steamer, 280ft. keel, 41ft. beam, and 22hft. 
depth, with a net carrying capacity of 2600 tons on 16ft. draught 
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of water; average speed loaded, 11 knots, We think you will 
admit this performance, on a fuel consumption of 1°58 1b. per indi- 
cated horse-power per hour, is very indeed. At the time 
these cards were taken the steamer had in tow a 2200-ton schooner, 
loaded. The propeller is four-bladed, 12ft. 6in. diameter, 14ft. 9in. 
pitch. We hope you may find space for these in your columns. 
Detroit, Mich., September 28th. FRONTIER IRONWORKS, 








ON A METHOD OF CALCULATING THE MEAN TEMPERATURE OF 
THE DIFFERENT PARTS OF STEAM CYLINDER WALLS. 


MONSIEUR,—L’élégante méthode de M. Alfred Bard pour repré- 
senter graphiquement les variations de la température des parois 
pendant une double course du piston mérite hautement d’étre 
signalée parce qu’elle donne une image trés lumineuse de ce phéno- 
méne. Mais peut-étre y aurait-il moyen d’ajouter encore A son 
mérite ; ce serait d’éxécuter la construction en platre du solide 
méme dont le diagramme,* page 296, de L’ ENGINEER (1891), est 
Yimage perspective. Vous m’obligeriez, Monsieur |’éditeur, si 
vous vouliez bien soumettre cette idée a l’appreciation de votre 





correspondent, M. Alfred Bard. Veuillez agrées, Monsieur, mes 
civilités empressées, V. DWELSHAUV=RS-DERY. 
Liége, Octobre 12. 





FAST RAILWAY TRAVELLING. 


Sir,—You state in a recent issue, re Japanese Mail Service, that 
the mails left Lime-street, Liverpool, by the 6.22 train arrived at 
Euston 10.12, that is 1934 miles in 3 hours 50 minutes, or 
50°4 miles per hour including stops. It would be interesting to 
have details of this fast run. The fastest London and North- 
Western timetable express takes 4 hours 25 min. I venture to say 
it was not a “‘compound.” A, W. G. 

October 10th. 





BOILER HOUSE ECONOMY. 


Sir,—I beg to draw your attention to Mr. Little’s statement that 
no automatic appliance for feeding boilers was in existence prior 
to 1886, which appeared in your paper of Friday last. Messrs. 
Tait, of Liverpool, have had an automatic conveyor and elevator 
in work for the last eleven years feeding their boilers. A. J. B. 

Manchester, October 13th. 








LONDON CHAMBER OF COMMERCE. 


THE ENGINEERING TRADE SECTION. 


Tue Engineering Trade Section of the London Chamber of Com- 
merce held its annual meeting at the offices of the Chamber, 
Botolph House, E.C., on Tuesday, the 13th inst., Mr. E. H. Carbutt, 
the aia presiding. The Secretary read a report on the 
work of the section since the previous annual meeting in May, 
1890. Several meetings of the Committee had been held at 
which the dock and other strikes formed the subject of discus- 
sion, and suggested action. The last meeting of the Committee 
was held in April of this year, and was specially convened 
for the purpose of considering the Boilers Registration Bill, 
together with correspondence from the Manchester Steam Users’ 
Association. After an exhaustive consideration of the Bill, 
the Committee came to the conclusion that no Bill for the regis- 
tration of boilers would be satisfactory which did not embody the 
following conditions :—(1) That every boiler owner should register 
his boiler or boilers at the Board of Trade, with particulars—as 
per the schedule to the Bill—of every boiler owned by him, 
together with full data and the name of his engineer or other 
person directly responsible for the condition and management of 
the boiler or boilers. (2) That the Board of Trade should keep a 
register of all boilers and their cwners and of the managers respon- 
sible for the same, and should take proceedings against boiler 
owners who neglect to have them registered in due course. (3) 
That the Board of Trade might cause an examination to be made 
in the case of all explosions, and should make such an examination 
in every case where explosion caused damage externally to the 
boiler or injury to life or limb, or both, and the Board of Trade 
should prosecute the party or parties whom they consider to 
blame. (4) That the boiler owner should pay a small fee to the 
Board of Trade to meet the expenses of registration and prosecution. 
In order to give effect to these views, the Committee had agreed 
to forward copies of a memorandum embodying these conditions 
to members of Parliament, to the Manchester Steam Users’ 
Association, to the various engineering associations, and to the 
Chambers of Commerce, with a covering letter. That had been 
done, and as a result several replies had been received, and— 
whether owing to the opposition cf the section or to the block of 
business in the House of Commons—it was satisfactory to know 
that the Bill was not proceeded with, but as it might be revived 
in the next session, it might be well that the Committee of the 
section should be prepared to deal with the matter again when it 
was renewed. 

Mr. Carbutt remarked upon the fact that recently some large 
bridges had to be built in Australia. The engineershad endeavoured 
to place the contract in this country, but as the contract included 
erection, they found no one in England to tender at a reasonable 
price. The consequence was that the contract had been taken by 
two Americans, who had erected the bridges in Australia. At the 
present time they were on the point of letting the contract for the 
new tower, and he believed that owing to the cheap price of steel 
they ought to construct it at a cheaper rate than the French tower. 
He thought that English contractors might probably be frightened 
by the great height—1000ft., but if Englishmen would not depart 
out of the rut, then other nations would take these risks, and work 
which should naturally come to them would go abroad. 

Mr. Carbutt was unanimously elected on the motion of Mr. 
Chaplin. Sir Douglas Fox, Mr. R. E. Middleton and Mr. R. J. 
Jenkins were also unanimously re-elected as deputy chairmen. 
The Committee were unanimously re-elected en bloc, with the 
addition of Mr. George Berkeley, the President of the Institute of 
Civil Engineers. A proposal to divide the section into sub-sections 
representative of the various branches of the profession, such as 
mechanical, civil, marine, mining, &c., was negatived, the feeling 
being that these interests were not strongly enough represented 
to admit of splitting up the section into sub-sections. 

The meeting was then asked to express an opinion as to whether 
they would wish to be represented at the Chicago Exhibition. 
The Chairman said he was not sure whether it would be generally 
known to the members that her Majesty’s Government had con- 
stituted a Royal Commission, that was to say, that every member 
of the committee of the Society of Arts was a member of the 
Commission, to see to the adequate representation of British 
interests. The Government had placed £30,000 at their disposal 
to enable them to deal with the work in an efficient manner. 

The meeting was then called upon to consider whether the 
section should reply to the questions of the Royal Commission on 
Labour, but it was decided not to take any steps in this direction 
at present. The next question discussed was the Thames sewage. 

The Chairman said that he thought the London County Council 
were dealing with the matter very wisely. They had called in Sir 
Benjamin Baker and their own engineer, and they were spending 
a large amount of money in building barges. The sewage question 
had been so much thrashed out already that he did not see that as 
a section they could assist much, ; 

Some remarks were made upon this subject, but it is obviously 
one which the Chamber of Commerce had best leave to the atten- 
tion of those concerned. 

The meeting then proceeded to consider whether the section 
could do anything to bring about an amendment in the Patent 
Laws, particularly in regard to the reduction of fees. The dis- 
cussion was not, however, productive of any novel or useful suggestion. 
The meeting was distinctly against reduction of fees, but thought 
patentees might be afforded more facilities at the Patent Office 
and given better indexes and abstracts for the great amount of 
money now received by that department. 








UNITED STATES CRUISER No. 6. 





Our supplement this week shows the general arrangement 
of the machinery and boilers. of the American Cruiser No. 6. 
Taken in conjunction with the engravings which we have 
already published, it explains itself. 








ConpitTions of the offer of premiums for competition 
plans for the construction of a seaport at Bruges, and a canal trom 
Heyst to Bruges, have been published by the Belgian Minister 
of Agriculture, Industry and Public Works. 
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RAILWAY MATTERS. 


Tue Directors of the Rhondda and Swansea Bay 
Railway have obtained a report from Messrs. Morgan, Williams, 
and King, Westminster, on the electric lighting of a two mile 
tunnel, and also of the passenger trains. It is proposed to utilise 
water power for generating the current. 


In 1888 there were 360 miles of rail in operation in the 
Argentine province of Santa Fe. This number had increased in 
1889 to 418, and in 1890 to 503, while 193 miles were in process of 
construction. A direct line is building from Santa Fe to Rosario, 
which will probably be open to traffic before the end of the year. 
The returns in 1889 amounted to £180,444, and the expenses to 
£205,571, as compared with returns of £406,954 in 1890, and 
expenses of £320,591. 


Writtne concerning the Damascus railway project, the 
Constantinople correspondent of the Standard says:—-‘‘ Mr. James 
Pilling, of Redeemer, who obtained the concession for the con- 
struction of a railway from St. Jean d’Acre to Damascus, has 
secured the prolongation of his original concession, with advan- 
tageous modifications in its terms. No fresh deposit of money as 
guarantee was required, and if the contract is now carried out, 
Mr. Pilling hopes to recover the money already deposited.” 


Or electric railways a contemporary says there were 
in 1885 three in operation, with 13 cars; in 1886, five with 30 
cars; in 1887, seven with 81 cars; in 1888, 32 with 265 cars; in 
1889, 104 with 965 cars; in 1890, 126 with over 2000 cars; and 
there are now in operation and under contract in America, Great 
Britain, Germany, Italy, Australia, and Japan no fewer than 325 
roads, requiring over 4000 cars and 7000 motors, with 2000 miles of 
track, Saliex a daily mileage of not less than 400,000 miles, and 
carrying 750,000,000 passengers. It is said that one-fourth of the 
street railways of the United States are being operated wholly or 
in part by electricity. This is probably a very liberal estimate. 


Tue following are the names of the duties and titles of 
the engineers now engaged or the construction of the Pacific 
extension of the Great Northern Railway :—(1) Chief engineers, in 
charge of the entire work ; (2) division engineers, in charge of 
portions of the road termed divisions, varying in length from 50 to 
100 miles, and who report directly to the chief engineer ; (3) resi- 
dent engineers, in charge of from twenty to forty miles, and 
reporting to the division engineer in charge ; (4) assistant engineers, 
in charge of a portion of the work termed a section, varying in 
length from six to ten miles, and reporting to a resident engineer. 
In addition to the above there is an engineer of track and bridges, 
who reports directly to the chief engineer. All instrumental work 
is done and measurements taken by the assistant engineer. His 
party consists of a rodman, tapeman, and one or more axemen, as 
circumstances may require. 


A DEPUTATION of the Worcester Town Council recently 
waited upon the directors of the Great Western Railway Company to 
lay before that body a proposal for connecting, under the Severn 
Improvement Scheme, the new docks at Diglis with the Great 
Western Railway system. A letter has now been received by the 
Council stating the inability of the directors of this railway 
company to comply with the uest of the deputation. The 
ground given is that the estimated outlay required—£280,000—is 
too great to bestow upon a connecting line which would only be a 
means of strengthening the competition to which the company is 
at present exposed for the carriage of merchandise by water from 
the South Wales ports to, among other places, the South Stafford- 
shire districts, where the company have large interests. The 
matter has been referred to the General Purposes Committee of 
the Council, and the probability is that this is not the last that 
will be heard of the scheme. 


Two serious railway collisions occurred on Saturday, 
the 10th inst., the first to the Scotch up express, which, on reaching 
Crewe, was slowed by signal, and then as the latter dropped was 
given speed again, and either did not take the points that should 
have turned it on the line for the south platform, or the points 
were not set right. The train, in consequence, ran into two 
engines which were standing on another line, and the first three 
carriages of the express were partially wrecked. Eighteen passen- 
gers were injured, but only one seriously. Acton was the scene of 
the other collision, on Saturday evening. Whilst some goods 
wagons were being shunted, an up goods train ran into them, and 
threw two of them on to the main hroad-gauge Great Western line. 
An up West of England dashed into them, and scattered the 
wreckage in all directions. The express was promptly pulled up, 
and only one passengercomplained of injury, but considerable 
damage was done to the off side of the train. 


Tue distressing accident at Yorkhill, near Glasgow, on 
the 11th of September, which resulted in the instantaneous death 
of five platelayers, who were run over by an unobserved express 
train, has stimulated the inventive mind of Sir William Arrol to 
produce a simple and efficient train approach indicator. This 
consists of a small electrical apparatus which is temporarily fixed 
beside one of the rails at a sufficient distance in advance of the 
point where the road is under repair. An electric bell connected 
with this apparatus by a length of cable is placed near the men. 
The wheel tires of an approaching train depress a spring attached 
to the electric appliance and complete a circuit which sets the bell 
in motion, and so warns the workmen of their danger. The 
apparatus, which Sir William has not patented, and which costs 
only about 50s., has been successfully tested on the North British 
Railway. There can be no doubt that the use of such a contrivance 
must add greatly to the safety of platelayers and surfacemen 
while pursuing their dangerous occupation. 


On the 7th inst., the World’s Fair grounds at Chicago 
were opened to visitors for the inspection of the progressive work, 
and for their accommodation there is being constructed an electric 
railway of a novel character, having a capacity of carrying 30,000 
passengers per hour, with the greatest comfort, convenience and 
safety. The railway department of the Chicago office of the 
Thomson-Houston Electric Company has closed a contract with the 
Columbian Movable Sidewalk Company, of Chicago, for the 
electrical and steam equipment of the movable sidewalk which 
is now being installed. This sidewalk is located on the improved 
and the unimproved portions of Jackson Park, and is to be con- 
structed on an elevated structure 25ft. high, and 900ft. long, in 
form of an ellipse, and is to consist of 75 cars, each 12ft. long, con- 
nected together, making one solid train. There are to be constructed 
two parallel sidewalks, one running at the rate of two miles an 
hour, the other, resting on the tops of the wheels of the first, 
at four, both walks moving in the same direction. 


In a report on the collision which occurred on the 
26th June, at Springtown, about 1} miles from Londonderry, 
on the Londonderry and Lough Swilly Railway, Major-General 
Hutchinson first deals with the results of the driver’s failure to 
attend to special instructions issued for the day, he next says: 
—‘*Having now remarked upon the conduct of the company’s 
servants who were immediately responsible for the collision, it 
becomes my duty to draw attention to the fact that had the 
single line been worked in accordance with the undertaking 
given by the company under its seal on the 5th December, 
1887, this collision could not bave occurred. This undertaking 
expressly states that the line between Pennyburn and Letter- 
kenny junction shal] be worked by only one engine at 
a time or with two coupled together, such engine or engines to 
carry a staff.” Finally he says:—‘‘ The collision would probabl 
have been prevented had the trains been properly fitted wit 
continuous brakes. In accordance with the Regulation of Rail- 
ways Act of 1889 the company are ordered to supply their 
rolling-stock with these brakes on or before the 29th May, 1893.” 





NOTES AND MEMORANDA. 


In Greater London 3425 births and 1737 deaths were 
registered last week, corresponding to annual rates of 31°6 and 16°0 
per 1000 of the estimated population. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
18-4 = 1000 of their aggregate population. The rates ranged 
from 12°2 at Brighton to 25°8 at Sunderland. 


A CEMENT, which is prepared from zinc oxide and zinc 
chloride and some other material, such as iron slag or powdered 
glass, may be caused to set more slowly by adding some zine sul- 
phate and powdered limestone. The adhesive power for cement- 
ing metals may be increased by adding 2 per cent. of ferrous 
sulphate. 


In London last week 2578 births and 1396 deaths were 
registered. Allowing for increase of population, the births were 
41 and the deaths 23 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 15-7, 16°3, and 15:7 in the 
preceding three weeks, rose last week to 17°2. 


For producing imitation marble, M. J. G. Maardt uses 
ten parts of burnt gypsum and one part of alum mixed together 
with water, calcined and powdered. Twenty-two parts of this are 
compounded with twenty-two parts of talc, four of magnesium 
chloride, forty-four of calcined fireclay, and one part of potash 
alum. The mixture may be moulded, and polished or painted. 


THE number of furnaces in blast on the whole of the 
Midland and Staffordshire district at the present time is 115, as 
compared with 124 nine months ago. The details are as follows : 
—Derbyshire 35, against 34 when the year opened ; Northampton 
10, as against 16 nine months ago ; Nottingham 3; Leicestershire 
3, Wiltshire 1 ; Lincolnshire 11, compared with 13 at the opening 
of the year; North Staffordshire 17, as compared with 19 nine 
— ago ; and South Staffordshire 29 ; as against30 at the earlier 
period. 


Tue Indian Engineer says an experiment in the Prome 
division has elicited the following important facts with regard to 
the extraction of cutch :—One cubic foot of cutch timber produces 
1:36 viss of cutch ; one viss of cutch is obtained from ‘74 cubic 
feet of wood ; the average day’s work of one cauldron consumes 
11°61 cubic feet of wood, and produces 15°75 viss of cutch ; in a 
year of 300 working days, the production of one cauldron may 
equal 4725 viss of cutch, entailing the consumption of 70 tons of 
cutch timber. 


THE alterations in the conductivity of pure copper, 
a i , and magnesium, and of cial zinc and German 
silver, after a lengthened exposure to a high temperature, have 
recently been investigated by J. Bergmann. Discs, 70 millimetres 
in diameter, were heated to 300 deg. C., and maintained at that 
temperature for one hour, and then allowed to cool slowly. The 
conductivity of copper was increased by something like 2°4 per 
cent. by this process; that of aluminum, magnesium, and zinc being 
increased respectively 5, 6°8, and 2:4 per cent. The conductivity 
of the alloy was, on the other hand, diminished by about 2 per cent. 


Tue last report of Mr. Robson, H.M. inspector for 
South Wales, states:—No fewer than 163 mines in that district 
produce coal from a depth of not less than 100ft. out of a total of 
357 mines in the district, but the mines of large output in South 
Wales have a minimum depth of 600ft. Fifteen mines of depth 
between 600ft. and 700ft. yield on the ave 110,000 tons each ; 
five mines of between 1100ft. and 1200ft. in depth yield each over 
200,000 tons; twelve each of depth between Tooott. and 1300ft. 
yield 214,000 tons each ; while four of the deepest mines are among 
the most productive. These last mines vary from between 1600ft. 
and 1700ft. to between 2100ft. and 2200ft., and the four are grouped 
together in the return, the total output being 1,274,581 tons, or an 
average of over 318,000 tons each. Rather less than one-half of 
the coul that is raised in South Wales is from a depth of over 
1000ft.; while about a twelfth part of the totalis raised from a 
depth of over 1500ft. 


Tue specific gravity and the colour are, according to Mr. 
H. Brunner, a German chemist, no criteria of the value of a slate; 
the fine markings or lines which are most easily seen by holding the 
slate in a slanting position close to the eye, should run parallel to 
the long axis, otherwise the slate will break easily. A good slate 
must be hard, should not be easily scratched with the finger nail, 
should not break into laminz, and should give outa clear note 
when struck. For examining the absorptive qualities, a piece of 
slate 12cm. long and 6cm. broad, is placed in a beaker containing 
water 1 cm. in depth, the beaker is covered with a glass plate and 
left for twenty-four hours ; at the end of this time, if the slate is 
a good one, only a few millimetres above the level of the water will 
be damp. The action of heat and cold should also be tried. For 
this purpose the slate is saturated with water, and then placed for 
twenty-four hours in a freezing mixture. Another sample is heated 
at 250 deg—300 deg. for five to six hours, and then placed in water. 





In the manufacture of spectacle lenses the bit of glass 
to be formed into a lens is fastened by means of pitch toa small 
block of hard rubber so that it may be held. It is ground by being 
pressed against a rapidly revolving cast iron disc on a vertical 
spindle, and with curvature equal and opposite to that desired in 
the lens. This is the ‘‘ rough tools,” and is kept moistened with 
emery and water. Several grades of emery are used in succession, 
changing from coarse to fine as the grinding proceeds. The glass 
is then transferred to the “‘ fine tool,” made of brass, and compared 
from time to time with a standard curve, in order to insure 
accuracy. In this second o> abrading material is rouge. 
Finally, the lens is polished by being ee against a piece of 
cloth powdered with rouge and fastened to the rotating tool. The 
glass is now loosened from its block, turned over, and the reverse 
side of the lens ground. When this has been accomplished the 
lens is placed on a leather cushion and held firmly in position by 
a rubber-tip arm, while a diamond glass-cutter passing around 
an oval guide traces a similar oval on the glass below. The super- 
fluous glass is removed by steel pincers and the rough edges are 
ground smooth on Scotch wheels, 


SIXTEEN years ago, on his return from Japan, Professor 
Rein planted in the Botanica) Garden, Frankfort, some specimens 
of the lacquer tree—Rhus vernicifera—or, as it is sometimes called, 
varnish tree, from which the Japanese obtain the juice employed 
in producing the fine — work for which Japan has such an 
unrivalled reputation. ere are now at Frankfort thirty-four 
healthy specimens, 30ft. high and 2ft. in girth a yard from the 
ground. From the original tree’s seed other trees have been 
planted. The young trees are in a flourishing condition. It thus 
appears that there is no reason why the lacquer tree should not 
flourish in Europe; but there still remains the question whether 
the changed conditions of growth and climate in any way affects 
the character of the juice. To ascertain this Professor Rein has 
tapped the Frankfort trees, and has sent some of the juice to 
Japan, where it will be used by Japanese artists in lacquer work, 
who will report on its fitness for lacquering. In the meantime 
some of the most eminent German chemists are analysing samples 


es, 


MISCELLANEA. 


Tue phrase “ deck rails and tees and crossings,” in our 
illustrated description of Fowler's rail and pipe bending machine 
last week, should have read—check rails and tees and crossings, ’ 


Ar Rotherham, on the initiative of the County Council, 
instruction is being given in the chemistry of coal mining. At the 
opening lecture, fully 500 persons were present. 


TENDERS are invited, as will be seen from our advertise. 
ment columns, for coal crushing, elevating, conveying and self- 
as plant for a battery of six boilers for the Melbourne sanitary 
works, 


Messrs. Vickers, Sons, and Co., River Don Works, 
have successfully cast a 96-ton steel ingot—the largest ever locally 
produced, It is intended for the new forging press the company 
1s erecting. 


THE annual meeting of the Manchester Geological 
Society was held on Tuesday last, when a very satisfactory report 
of the past year’s operations was presented, and Mr. James 
Tonge, F.G.S., was elected president for the ensuing year. 


Ir is said that a company has been registered for the 
erection of an Eiffel! Tower and Winter Palace at Brighton, and 
that the project includes the erection of ‘‘an Eiffel Tower and 
other buildings, and the carrying on of the business of caterers 
for public amusement and refreshments, in connection with such 
tower and buildings.” The capital of the company is announced 
as £210,000. 


A CELEBRATED engineer lately inspected the works at 
Port Taranto, of which it has been intended to make an important 
station for the Italian fleet. A Dalziel telegram in the Times 
says :—‘*The engineer reported that a continuance of the work 
would be useless, owing to the action of the sea, and that the 
Italian Government was only throwing away considerable sums of 
money on a hopeless undertaking.” 


Tue U.S. Secretary has settled the question of nickel 
armour for the new vessels, and orders have been given to have 
this class of protection placed on the New York, cruisers 12 and 
13, and the three battleships, A few steel plates had been 
placed on the New York, but they will be replaced by nickel 
armour. Chief Constructor Wilson has gone to the Pittsburgh steel 
foundries to settle the details of manufacture. 


Mr. Morgan Wrtuiams, A.M.I.C.E., M.A., formerly 
installation engineer to the Electrical Power Storage Company, 
and the Electrical Construction Corporation, has now entered 
into partnership with Mr. Frank King, M.I.E.E., and the firm are 
area as consulting electrical engineers under the title of 
flessrs. Morgan Williams and King, Victoria-street, Westminster. 
Mr. Morgan Williams is nephew of Mr. Price Williams, M. Inst. C.E. 


Mr. C. L. Hert, of the Turbine Foundry, Brigg, has 
brought out a slide rule for calculating the width of belts, their 
power, diameter of pulleys, revolutions, speed of belts, and effect of 
centrifugal force, and, of course, any of the relations between 
these quantities. The ruleis very simple, learned ina few minutes, 
and judging from some trials we have made of it, it gives results 
which are thoroughly consistent with good practice, and does not 
make the mistake of giving excessive sizes of belts for given 
power. 


SHROPSHIRE ironmasters who have experienced severe 
competition from Germany announce that the Germans are making 
great exertions to retain the foothold which they have got in this 
country for their iron and steel wire rods. So determined are 
they, that they are delivering iron into England at a price which 
enables English merchants to buy them and re-export them into 
Germany, and thus underseil the German ironmasters with their 
own goods and at their own doors. The price of German rods 
in England is now about £6 10s, to £7 per ton. Nevertheless 
Shropshire makers are able to sell at the same figure, and are 
doing so with considerable success, 


SEVERAL years ago a charter was granted to a Canadian 
company for the purpose of utilising the enormous water power of 
the hine rapids. These rapids are only abont five miles above 
Montreal, and the plan was to supply electricity to the whole city 
for a multitude of purposes. It was first necessary, however, to 
construct a dam across the northern channel of the St. Lawrence, 
which is there divided by small islands. There was great oppo- 
sition to this from the municipalities along the south shore of the 
river, although the company’s engineers declared the fear of floods 
to be groundless ; and the scheme has not yet obtained the ap- 
proval of the Department of Public Works at Ottawa. The Times 
says negotiations are now in progress for the raising of £1,000,000 
in Euro to carry out the work as soon as this obstacle is 
removed. 


Tue Lord Mayor of Dublin, the Right Hon. Joseph Meade, 
the High Sheriff, Ald. Toole, Councillor Robinson, C.E., deputy- 
chairman of the Sewage Committee, the Town Clerk, the City 
Surveyor, and the Consulting Engineer of the Sewage Works, wit 
ore ae of the ig d Council 4 Dublin, visited Sheffield on 

‘riday for the purpose of inspecting the sewage dis 1 works at 
Blackburn Meadows. The deputation heated ie ae Royal 
Victoria Hotel with the Mayor of Sheffield and the members of 
the Sewerage and Rivers Committee. They afterwards proceeded 
to the Sewage Disposal Works at Blackburn Meadows, where they 
witnessed the precipitation process and the dis 1 of the sewage 
effluent. The visitors expressed themselves highly pleased with 
what they saw. It is understood that the Dublin municipal 
authorities have in contemplation the establishment of works of a 
similar character. 


THE actual operations for deepening the Severn, it is 
stated are now in full swing. A commencement was made at 
Bunn’s Hill Ford, below Worcester. The condition of the river 
has been favourable for the work, and the new dredger has made 
good —— At the point in question the hill of red rock which 
bounds on the east side shelves down under water almost into the 
middle of the stream. The dredger is now working at this, the 
design being to make the actual channel under water 40ft. wide 
at the bottom and 50ft. at the top. The dredger, as at present 
used, is armed with seven pairs of claws and fourteen buckets. 
The claws, meee at intervals between the buckets, tear up the 
rock, and the buckets bring it to the surface, As muchas 650 tons 
of rock and sand have been moved from the bed of the stream, 
and have been deposited on the bank at the western side of Diglis 
Island below the Weir, to strengthen it. 


THE inauguration of the Warwickshire School of 
Mining took place last week at Nuneaton. Upon the occasion 
referred to, Mr. G. M. Bailes, the recently appointed lec- 
turer to the school, delivered an interesting lecture, dealing 
with the geology of Warwickshire, to a good number of col- 
liery managers and workmen. Mr. J. 8. Seakin, QC., M.P., 
chairman of the Warwickshire County Council, who presided, 
said the school, which was founded under the provisions of the 
Technical Education Act, 1890, commenced its existence from that 
night, with the object of giving as complete a system of mining 
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of the juice taken from the trees at Frankfort and of the 
juice sent from Japan, and should their reports and the reports 
from Japan be favourable, it is probable that the tree will be 
largely planted in public parks and other places in Germany. In 
course of time a skilled worker in lacquer would be brought over 
from Japan to teach a selected enateer of workmen the art of 
lacquering wood, and in this way it is hoped that a new art and 
craft may be introduced into Europe. 








as p those portions of the population of 
Warwickshire as were engaged in a somewhat difficult and 
hazardous pursuit. It was intended to aid those who were gifted 
with abilities, and also to give increased instruction to all workers 
in mines, and he—the speaker—trusted the step which had been 
talzen would have the effect of raising the standard of efficiency 
amongst mining men, while it would also bring out the talents of 
the cleverer persons amongst them. 
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PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHeER and Oo., 5, Unter den Linden. 

VIENNA.—Messrs. Gero.ip and Co., Booksellers. 

LEIPSIC.—A. TwiermeEver, Bookseller. 

NEW YORK.—IytTernationaL News Company, 88 and 85, 
Duane-street. 


Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in uence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tae ENGINEER. 











PUBLISHER'S NOTICE. 


*,* With this week's number is issued a Two-page Supplement of an 
engraving of the General Arrangement of Machinery, Cruiser 
No. 6, United States Navy.  Hwery copy as issued by the 
Publisher includes a copy of the Supplement, and subscribers are 
requested to notify the fact should they not receive it. 


*.* We think it necessary to say that Mr, F. Seaton Snowdon is 
not a member of the staff of THE ENGINEER, and has no right 
to make use of Us name in any way. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tot ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Ly communicat 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request ts to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

M. C. (Bristol). —The gradient of the Crueize Viaduct given as ‘‘ 0°275in., 
or 0°0083in. per foot,” should have been ‘‘ 0°275in., or 0°033in. per foot.” 

WATERLOO.—The powerful South-Western engines to which you refer were 
illustrated and described in our impression for January 18th, 1889. 
Long since out of print. You can, however, see the engraving if you 
will call at this office. 

A L.—Roller bearings are not used, simply because they have no bearing 
surface other than a line. The consequence is that the rollers and all 
the parts must be made excessively hard, which is impossible save in very 
small machinery. Even then the journal is rolled owt and deformed in 
a remarkable way, if the load exceeds a very moderate amount. Balls are 
still worse than rollers. The cones in cycles are tempered so hard that 
no file will touch them, but the balls roll grooves in them nevertheless. 


BOILER TUBE COMPOUND. 
(To the Editor of The Engineer.) 


Srr,—Can any reader oblige me with the name and address of makers 
of Dr, Houghton's boiler tube compound ? W.N. 
October 18th. 








RAILWAYS IN PERU. 
(To the Bditor of The Engineer.) 

Sir,—I shall be much obliged to any reader who can give me some 
information about railways in Peru, and will give me the names of the 
locomotive superintendents. L. C. 

October 9th. 
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ADVERTISEMENTS. 

sy? The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
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MEETINGS NEXT WEEE. 


Junion Enatneerino Sociery.—Saturday, 17th inst. Visit to Messrs. 
Samuda Bros.’ Shipbuilding Works to witness their lanuch of H.M.S. 
Scylla. Train leaves Fenchurch-street Station at 10.40a.m. Wednesday, 
21st inst., at 8 p.m., the Lambeth Pottery, Albert Embankment. 

Hu t anv District [ystTiTuTION OF ENGINEERS AND NAVAL ARCHITECTS. 
Tuesday, October 20th, at 8 p.m. General meeting. Paper, ‘‘ The Con- 
struction of Locomotive Engines for the Hull and Barnsley Railway,” by 
Mr. M. Stirling. 

CHESTERFIELD AND MipLAND Counties INsTITUTION OF ENGINEERS.— 
Wednesday, 2ist October. Excursion to Alfreton, Teversal, and Pleasley 
Collieries, and Hardwick Hall. Particulars from Mr. W. F. Howard, 
Cavendish-street, Chesterfield. 








DEATH. 

On 8th October, after a lingering illness, at his residence, 43, Wiltshire- 
road, Brixton, aged 66, Taomas Cominos Hive, M.I.M.E., late of 4, Cullum- 
street, City. 

On 11th inst., at Perth, Davip Ross, C LE., F.R.G.8,, &c., late Chief 
Traffic Manager of the Sindh, Punjab, and Delhi Railway, in his 54th year. 
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HIGH RAILWAY SPEEDS. 


Wiratn the last few weeks a good deal has been heard 
in this country of exceptionally fast runs made on 
American railroads. Solong asthe evidence that these runs 
were really made and the stated speeds actually attained 
was confined to daily newspaper paragraphs we paid 
little attention to them, preferring to wait for the utter- 
ances of the American technical Press on the subject. 
The railway journals appear to accept without much ques- 
tion what has been said on the subject, and we are there- 
fore justified in bringing the matter before our readers. 
Three notable runs have, it seems, been made. The first 
of these took place in connection with a special effort to 
which we have already referred to accelerate the transport 
of mails from Yokohama to Queenstown. The steamer 
Empress of Japan left Yokohama on the 19th of August 
at 8.45 a.m. and arrived at Vancouver about noon on 
August the 29th. A special train on the Canadian Pacific 
Railway, consisting of one mail and baggage car and one 
sleeping car, started at 1 p.m. with thirty-three bags of 
mails, and ran to Brockville, a distance of 2792 miles, in 
76 hours 31 minutes actual time, the average speed being 
thus 36°23 miles an hour. At Brockville the train crossed 
the ferry to Morristown, where it entered the Rome, 
Watertown, and Ogdensburg line, and ran to Utica. 
There it got on the New York Central and Hudson River 
systems, and reached New York on September the 2nd. 
From Morristown to New York the distance is 361 miles, 
which was traversed in 6°58 hours, the rate being 51°81 
miles an hour. The mails were put on board the City of 
New York, which sailed at 6.30 a.m.on September the 
2nd, and were delivered in London at 10 a.m. September 
the 9th, the whole time being thus under twenty-one 
days. It will be seen that there was no exceptionally 
fast railway travelling done, but the performance, taken 
as a whole, is very remarkable, and without precedent. 

The second run took place on August 27th. It was 
made by a special train on the Philadelphia and Reading 
Railroad. This train was run for the purpose of ascer- 
taining how fast it was possible to go, and the quick 
running was made on the section between Jenkintown 
and Langhorne, a distance of twelve miles. The road is 
undulating, the maximum gradient being 1 in 143. The 
total weight of the engine and a train of three cars was 
150 English tons, and the average speed over the twelve 
miles is given as 82°7 miles an hour, while one mile 
is said to have been traversed in 394 seconds, or 
very nearly 90°5 miles an hour. This was at the end 
of an incline of 143 in favour of the train. The 
engine was a Wooten locomotive, with 18-5in. cylinders, 
22in. stroke, and four driving wheels 5ft. 8in. in diameter. 
We regard this report with considerable suspicion ; not 
because we believe there was any intention to deceive, but 
because the arrangements for taking the time were un- 
trustworthy. The time of passing each mile post was 
recorded by observers working with chronographs marking 
fifths of seconds. We do not hesitate to say that no man 
living could be certain of his time, under the conditions, 
to one-fifth of a second. However, we do not doubt that 
a very high speed indeed was attained. At ninety miles an 
hour the wheels must have made 445 revolutions per 
minute. What this means our readers will not be slow 
to perceive. As the velocity per minute would be 7920ft., 
for each 4:16 lb. pull on the draw-bar, 1 indicated 
horse-power would be required. If we assume the whole 
resistance of engine, tender, and train to have been but 
20 Ib. a ton, the indicated horse-power must have reached 
150 x 20 _ 721 

4°16 j 
resistance. of locomotives, especially the back pressure, 
becomes enormous, and even if we credit the train with 
the full advantage of the down grade, it still remains 
certain that the power exerted must have been very 
great, or that, as there is reason to think, the resistance 
of a train augments very slowly indeed with the speed. 

The third run was by far the most noteworthy of the 
three. It todk place on Monday, September the 14th, 
on the New York Central and Hudson River Railroad, 
from New York to East Buffalo, a distance of 436} miles. 
The train consisted of an engine and three cars; the 
total weight being 230 American tons. The distance was 
traversed in 4394 minutes. The engines were changed 
three times, and there was a short delay caused by the 
heating of an axle-box. The actual running time was 
425 minutes}12 seconds, and excluding stops, the average 
speed was 61:56, miles an hour. This performance 


But at very high speeds the internal 





has never been equalled. The speed was very uniform, 
the quickest mile being done at the rate of 76°5 miles an 
hour. The locomotives used were very powerful, weigh- 
ing 60 American tons, or say 53°6 English tons. The 
tenders weighed 40 tons of 20001b., or nearly 36 English 
tons; and the cars 130 American, or 116 English tons; 
the total load moved being thus, in round numbers, 206 
tons. The engines were all alike, save that two of them 
had 5ft. 9in. drivers, and the third 6ft. 6in. The cylinders 
are 19in. by 24in. stroke. The boilers are of great size, 
having no less than 1821 square feet of heating surface 
and 27°3 square feet of grate. They are thus nearly 
twice as powerful as the Lady of the Lake class, which 
ran the fast Scotch express to Crewe during “the 
race to the North,” hauling a train weighing about 
80 tons, at an average speed of 57:1 miles an 
hour. The Waverley has 16in. cylinders; stroke, 
24in. The grate area is 15 square feet, and the 
total heating surface 10936 square feet. The weight of 
the engine is 27 tons, and of the tender 17} tons, or 
together 444 tons, or nearly 10 tons less than the weight 
of the American engine alone. The weight of the engine 
and tender was about 55 per cent. that of the train, 
whereas the weight of the American engine and tender 
was very nearly 77 per cent. of that of the train. The 
speed attained was only four and a-half miles an hour 
better than that of the Waverley. 

Taking the American run as a whole, it constitutes a 
distinct departure in railway work. Not the least remark- 
able feature about it is that it shows that it is possible to 
attain very high speeds with comparatively small coupled 
wheels. It by no means follows, however, that it is 
advisable to retain them for very fast trains. On the 
other hand, we believe that very high wheels are equally 
out of place if very long runs are to be made, because 
on such runs it is certain that more or less steep inclines 
will have to be surmounted. If the average speed of a 
train is to be about fifty to fifty-five miles an hour, 
then banks may be ascended at forty miles an hour, or 
even less, and descended at sixty to sixty-five miles an 
hour. But when an average speed of over sixty miles 
an hour must be made, we cannot rely on descents to 
compensate for ascents, because enormous velocities 
would be required, and the cost and wear and tear would 
be out of all proportion to the advantage gained. 
The engine must therefore be competent to main- 
tain a high speed when running up hill, and this is 
almost impossible if very high wheels are used, unless 
the cylinders are too large for the rest of the road. As 
these high-speed long distance trains cannot be heavy, 
it appears to us that the best type of engine would be 
one with 18in. cylinders, 26in. stroke, 1400 square feet of 
heating surface, 20 square feet of grate, and single 
drivers, carrying about 18 tons, and 6ft. Sin. in diameter, 
provided with the sand blast. Such an engine would be 
an admirable hill climber, and would run about as fast as 
any locomotive made. When the runs are over compara- 
tively level roads, then a big wheel, such as Mr. Stirling 
proposes, is no doubt good, because its use reduces wear 
and tear. 

Whether any extremely fast running will be done in this 
country remains to be seen. Any speed that can be attained 
in the United States can of course be got here on our better 
roads. But it is more than questionable that these 
excessive speeds pay. Whether they do or not is really 
the whole question. The problem is not one for the 
locomotive superintendent, but for the general manager. 


EXPERIMENTS WITH COMPOUND ARMOUR. 

On Friday, October 9th, Captain Tresidder, acting for 
Sir J. Brown and Co., made a private trial of a plate 
made on a principle for which a patent was taken out by 
him, we believe, last March. The patent deals with the 
employment of nickel in compound armour. The plate 
in question embodied another peculiar feature, namely, 
the employment of steel in its back, or ‘ foundation.” 
The trial was a private one made by the makers, and in 
a very imperfect way, for from an accident in manu- 
facture the attachment of face and foundation were 
known to be very bad, and declared to be so repeatedly 
before the firing took place. This, however, did not 
prevent the possibility of learning something from the 
behaviour of the plate, allowance being made for the 
known imperfection. 

We may say at once that, making this allowance, the 
result was by no means encouraging. We regret to have 
to say this, for we have repeatedly expressed our convic- 
tion fhat wrought iron is too soft and plastic to support 
a face plate, and that steel ought to act better. Nickel 
steel seemed very likely to behave well, and the nickel 
steel tried on Friday was known to have given good 
results under a firing test of a different kind. It would 
be wrong to lay much stress on a trial of an imperfect 
character with a new combination of metals, but we can- 
not disguise from ourselves that plate trials are expensive, 
and any disappointment is likely to deter makers from 
repeating them. We cannot say that the plate at Shoe- 
buryness exhibited more resistance than was to be 
expected from a good ordinary compound plate in stop- 
ping the projectile, while it cracked more than a good 
plate with wrought iron back. We should like to see 
more trials with tough steel backs and hard steel faces, 
but we fear that the question is a difficult one. 

This is not the only news we have to give on the 
subject of compound armour. Several of Brown’s plates 
have been tested at Shoeburyness and at Portsmouth 
during the last few months, which had been subjected to 
special treatment in order to give a face of sufficient 
hardness to break up steel projectiles if possible. The 
results have been most successful. Without exception 
these special plates have exhibited great resisting powers. 
At Shoeburyness Hadfield’s forged steel projectiles, and 
at Portsmouth those of Holtzer, have broken up against 
the face in such a way as to give good ground for hoping 
that compound armour has recovered the position in 
which it stood before the introduction of the excellent 
forged steel projectiles which have so injured its reputa- 
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tion. Compound makers must not halloo before they 
are out of the wood; but we may say that we have seen 
four actual plates, and have seen records of firing of which 
we hope to publish complete reports and illustrations 
before long. Some of these plates are pronounced the 
best that have been ever tried of any kind, yet all are 
very good. If this very marked success continues, we 
may expect an effort to be.made for a “return match” 
competition between Brown plates and those of 
Schneider. Forged steel projectiles generally bound 
back unbroken from steel armour. 

Those whe realise the significance of the breaking up 
of such projectiles as those of Holtzer and Hadfield, 
especially shells of the 6in. calibre, will recognise the 
importance of a series of experiments such as we refer 
to. Two years since we recorded the breaking up of 
steel projectiles on certain occasions, but an occasional 
result is a different thing from one repeated, almost 
without exception, through a series of trials, which is 
what we now have to deal with. We hope, however, to 
enable our readers to judge of this for themselves shortly. 


ee 





NEW BRITISH SECOND-CLASS CRUISERS. 


H.M.S. Natap, the last of the three protected cruisers built 
and engined by the Naval Construction and Armaments 
Company, Barrow-in-Furness, has now completed her official 
steam trials at Portsmouth with most satisfactory results. 
This company has been most successful with its vessels, 
each of the three—the Latona, Melampus, and Naiad— 
having gone through their official steam trials after having 
been handed over to the Admiralty officials without a single 
hitch occurring. Not only is this a striking proof of the per- 
fection to which marine engineering has attained, but such a 
performance by private builders entrusted with orders for 
additions to our Navy has never before been excelled in the 
experience of our Admiralty officials. The Naiad has been 
on the whole the most successful. During her eight hours’ 
trial under natural draught on the 1st instant the engines 
developed a mean of 7521 indicated horse-power, which is 
521 indicated horse-power over the guarantee. The steam 
pressure in the boilers was 153 lb. with an air pressure of 
*45in. in the stockhold, and the engines made 136-2 
revolutions per minute. The starboard engine developed 
3792 indicated horse-power, and the port engine 3729 indi- 
cated horse-power. The speed of the vessel taken by the 
patent log was 18°6 knots. The ship was in charge of 
Captain Powlett, and the trial was superintended, on the 
part of the contractors, by Mr. Alfred Blechynden, engineer- 
in chief, and watched in the interests of the Admiralty by 
Mr. Hefferman, chief inspector of machinery, by Messrs. 
Butler and Meystone from the Admiralty, and Mr. Rabbidge 
on the part of the Dockyard. During the interval between 
the two trials the iron ballast which was used to bring the 
ship down to the load-line was almost entirely removed from 
the deck, and the water let into the double bottom of the 
ship from stem to stern, which gave her a draught of 
14ft. 2in. forward and 17ft. 6in. aft., the mean draught for 
which she was designed being thus secured. The weather on 
the 6th inst. was very boisterous during the forced draught 
trial, which lasted four hours, the wind blowing with a force 
from 5 to 6. The first half-hour of the trial gave a power of 
8500 indicated horse-power, and the engines were very gradually 
worked up until a maximum of 9800 indicated horse-power was 
reached in the last two half-hours. The mean of the trial 
was 9250, or 250 indicated horse-power more than the 
guarantee. The speed, which was also taken by the patent 
log, was 19-24 knots. The air pressure in the stokehold was 
1-2in. The mean pressure of steam in the boilers was 150 lb., 
and the vacuum was 24-7in. in the starboard and 25-5in. in 
the port condenser. The two engines kept very well together, 
the indicated horse-power in the starboard being 4596 and in 
the port engine 4633. The mean revolutions were 1454 per 
minute. In the Naiad various expedients were tested to 
discover a means of avoiding persistent scoring of cross- 
head brasses which has manifested itself in various cruisers 
lately. Two of the brasses were coated with white metal, 
and in two other cases the pins were of iron instead of steel 
with ordinary brasses. After the trials it was found on 
examination that the iron gudgeons were in a much better 
condition than the steel. A special feature of the trials 
was a great decrease in vibration due to the engine seating 
and bottom structure being specially strengthened. 


AN EMPLOYER'S ADVOCACY OF TRADES UNIONISM. 


Ir is perhaps necessary to make considerable allowance for 
a member of Parliament, representing an essentially working- 
class constituency, when he is speaking in his own Parlia- 
mentary division to a working-class audience; but, even 
under such conditions, it is somewhat unusual to find a large 
employer of labour presiding over a meeting of trades 
unionists, and strenuously advocating the most complete and 
absolute combination of labour that the most thorough-going 
and advanced of the trades unionist leaders could desire. 
Certainly trades unionists have not themselves hitherto shown 
any such indifference to the advantages of organisation in 
securing every possible concession for labour, that they need 
the active assistance of employers in strengthening their 
combination; but Mr. William Mather, M.P.—the head of 
one of the largest engineering firms in Lancashire—presiding 
at a gathering of the Steam Engine Makers’ Society, seems to 
have thought it necessary to urge specially upon the members 
the importance of bringing within their trades union organisa- 
tion every individual workman in their particular branch of 
industry. The occasion was the presentation of a testimonial 
to the general secretary of the society, and Mr. Mather, 
after eulogising the services rendered to the working man by 
the officials of trades unions, and setting forth the friendly 
and other benefits to be derived from trades union combina- 
tions, urged that such combinations, which he considered as 
“more than commendable,” needed to be more complete 
than they now were. Mr. Mather did not, of course, omit to 
lay stress upon the educational and elevating influences 
which might be exerted by trades unionism, but the more 
powerful influences they were calculated to bring to bear in 
regulating the rate of wages and the hours of labour were 
brought into such prominence that the speaker might well 
have been mistaken for a trades union organiser, rather than 
a large employer of labour. ‘“ What was needed,” he said, 
‘‘ was that all trades unions should continue to organise until 
they had persuaded every workman to be a trades unionist.” 
He believed that if all the workmen of the country were to 
combine together, and that then if their funds should be found 
insufficient to do all that was needed for the aged and sick, 





Parliament under those circumstances would find the money 
needed to complete that purpose. Another great benefit, if 
they only made their combinations entire and complete, was 
that if such a question arose as that of the hours of labour 
or the rate of wages, they would speak with complete 
authority. Was it to be supposed that the employers of 
labour all through the country would not understand a 
matter that was put to them with the solidity of argument 
that would come from a body of men representing the 
whole number of employés in any branch of industry? It 
would have an amount of weight that hitherto had been 
unknown in these things. The main argument against 
trades unions actually was that they did not represent the 
whole body of workers, but only some 50 per cent. The 
capitalists, in dealing with these questions, said ‘“‘ What 
about the other 50 per cent—those outside the unions?” 
They said, ‘‘These are not the resolutions of the general 
body of workers. Let them then understand that if such 
were not the case, the employers would have no ground to 
stand on, but would be bound to submit to the proper 
arguments and sensible complaints of the full body of 
workers.’’ Having gone so far in conceding the full control- 
ling power to the workmen, Mr. Mather is, however, bound to 
recognise that the possible consequences might perhaps be 
disastrous, and he warned his hearers that having thus 
perfected their organization, they must remember that the 
entire consequences of their action would have to be taken 
on their own shoulders. Of course Mr. Mather places entire 
confidence in the men that they will only put before their 
employers such matters as they consider of importance to 
the prosperity of the trade in which they were engaged, as 
well as for their own individual benefit; and further, he 
believes that if all workmen would embrace trades unionism 
that would be the only kind of law which would be needed. 
There would be no necessity for the Legislature to be called 
upon, as the workmen had a perfect right to say themselves 
how many hours they would labour, and if the demand were 
properly put forward by the general body of the workmen, 
no employer had a right to interfere. ‘ Let them,” he 
again urged, ‘‘combine as one man for the benefit of the 
men engaged in whatever industry it might be, and they 
would speak with a voice that employers would be bound to 
accept as a law, knowing that they could not dispute with 
a trade union which represented the whole body of their men. 
Let them say after due thought, ‘We have determined, as 
labourers in this trade, that we will work only so many hours 
aday. That, coming from the whole body, must prevail, and 
they would have brought it about by their own strength and 
yet in a peaceful manner.’”’ The history of the past, how- 
ever, scarcely bears out the complacent view which Mr. 
Mather takes as to the future, supposing labour combinations 
throughout the country obtained the absolute controlling 
power that he suggests, nor could the disastrous consequences 
which he admits might possibly follow fall exclusively on the 
shoulders of the workmen; whilst the significant cheers 
which greeted the admissions—so strangely inconsistent 
with the strong advice he had just previously given—that he 
himself belonged to no employers’ organisation, afforded 
sufficiently clear indication of the very one-sided combination 
which would alone find favour with the workmen. 


AMERICAN COAL COST AND WAGES. 


A REPORT just issued on the coal product of the United 
States has importance to many in this country, because it 
is one of the most trustworthy of the many attempts to gauge 
the extent of that output, and some of the circumstances 
under which it is produced. It gives the totals of the coal 
output, of the wages paid, and of the relative proportions of 
the coal-producing regions of the United States; and it shows 
with tolerable clearness that there is a larger growth, not 
only in the production of coal in that country, but also in 
the area in which that output is made. In the census year 
the output was 141,229,513 “‘short tons,” and the value at 
the mines is given as about £32,045,264. Out of the total 
quantity over 81,000,000 tons were extracted from the mines 
of Pennsylvania, so that if there be added 12,000,000 tons 
from mines in Illinois, it will be seen that the yield from the 
other States and Territories is comparatively slight, Ohio and 
West Virginia being the only centres that report anything 
above 6,000,000 “short tons.’’ Interesting details of the 
wages result in this general conclusion:—That 146,536,280 
dollars were paid for wages, salaries, materials, and other 
similar expenditure at the mines in the year, or a little over 
one dollar per “short ton,” and out of this some 109,130,928 
dollars were for wages. An indication is given of the com- 
paratively large use of coke in the States, 13,561,848 tons of 
coal being set down as converted into coke, of which over 
10,000,000 tons were in Pennsylvaniaalone. There is another 
table which shows that over 2,000,000 tons of coal were 
supplied to “ foreign and coastwise steamers” for their own 
fuel, at New York, Philadelphia, and other ports, so that this 
use of coal for bunkering purposes is becoming an important 
part of the use of coal in the States when the distance from 
the ports of the chief coal-beds are borne in remembrance. 
The American census includes much more than does ours, 
and some of the information that it gives on industrial sub- 
jects supplements the efforts of technical societies and of 
authorities of single States. If the figures we have given are 
official, it would appear that the cost of raising coal in the 
United States is not very high, in some at least of the chief 
centres; but this may be in some parts due to a larger use 
of mining machinery than is usual on this side of the 
Atlantic. Of course a comparison would need to have the 
figures of the relative depth at which the coal is wrought ; 
but at least it would seem fairly deducible from the figures 
that the cost of wages forms a larger proportion of the total 
there than it does in this country. Whether there is any 
counterbalance in other matters—in the cost of carriage to 
the place of use, for instance—is not detailed in the census 
report; but it may be thus indicated as one of the proofs of 
the variety of the information thus given in the United 
States—information of value to many. 


TWELVE MONTHS OF THE M‘KINLEY TARIFF. 


A year of the McKinley tariff affords direct and convincing 
proof of its operations in the cutlery trade. Its authors 
frankly confessed that their object was to carry out practically 
the policy of “‘ America for the Americans.” The Tariff Act 
is an effective weapon for that purpose. It works in two ways 
—(1) in shutting out foreign competition in all grades of 
goods which can be made in the United States; (2) in com- 
pelling the foreign manufacturers who would retain a connec- 
tion of any consequence with the States to remove their works 
from England. Some progress has been made in regard to 
the second part of the programme, but the first has taken 
immediate effcct. The cutlery exported to the United States 





before the new duties came into operation amounted in value 
to about £600,000 per annum. During the last year, the first 
under the fresh tariff, the value has declined by about 
£250,000. The exports for the quarter ended September 30th 
show a value of £29,364, against £74,970 for the corresponding 
period of last year. In 1890, however, the amount was 
swelled by the desire to get as much in as possible before the 
tariff came in foree. A fairer comparison with the third 
quarter of 1889 exhibits a decline of about 50 per cent., the 
respective values being £29,364 and £59,907. It is evident 
that the difference between these figures represents a large 
amount of business lost to the employer, and consequently 
less work for cutlery artisans. All our leading firms are 
feeling the effect of the oppressive tariff. One manufacturer, 
an American, who has been making in Sheffield large quan- 
tities of cutlery, including the finest wares, is returning to 
the States next week. He finds it impossible to continue the 
manufacture in Sheffield of three-fourths of the classes of 
goods he made for America—his sole market—and the pro- 
bability is that he may have to begin the production in the 
States, leaving a few hands on this side of the water to pro- 
duce the higher grades of goods for presentation and purposes 
of luxury. 


ELECTRICAL TRAMWAY PROPULSION IN FRANCE. 


ANOTHER extension of electrical power for trams in France 
has been made by the employment of cars carrying their own 
accumulators upon the lines of the Lyons Tramway Company. 
This system has been adopted after exhaustive trials with 
engines worked by superheated steam and by petroleum, and 
it is found to be preferable to the cars with overhead con- 
ductors. The car is fitted with a motor by Alrott, of Basle, 
and the current is supplied by 112 Faure-Sellon-Volckmar 
cells, with a total weight of 2} tons. Gearing is represented 
by means of a Gall steel chain. The cells are placed 
beneath the seats and the motor under the floor; the 
switch handle and the brake are the only working parts 
visible. Of the eleven tons that constitute the total 
weight of the car when laden with forty passengers, 
quite eight tons are made up of the passengers and of the 
structure itself. One feature of the installation that deserves 
notice is that the accumulators can be connected in four 
different ways, corresponding to 50, 100, 100, and 200 volts 
for 80, 40, 20, and 20 ampéres. The coupling required for 
these changes is obtained by means of a series of brush 
contacts, moved by a handle with dial and figures. For its 
normal speed of seven and a-half miles an hour on the level 
the car requires the exercise of a current of 10 ampéres, 
which is increased to 30 and 45 on gradients. The minimum 
time during which the batteries can work without re-charging 
is eight hours. The car is lighted from the accumulators at 
50 volts. This system is one which is very largely employed 
in France, and a correspondent says it is reported to be so 
successful that it is likely soon to be used at Lyons upon all 
the tramways. 


IMPORTANT DRAINAGE WORKS AT PARIS. 


For some years past experiments have been made at 
Gennevilliers, near Paris, with a view to ascertaining the 


practicability of dealing with the drainage of the City upon 


the principle of the sewage farm. Some such treatment has 
now become absolutely necessary, since the practice of 
turning the drainage into the Seine becomes more dangerous 
to the health of the inhabitants every year. In fact, it is a 
matter of surprise that the compulsory use of the water from 
the Seine during some of the hot months does not give rise 
to serious epidemics. In order as far as possible to purify 
the Seine, it has been resolved to adopt the system that has 
proved to be a success at Gennevilliers. An iron aqueduct 
will be constructed across the Seine, near Achéres, and the 
sewage will be conveyed to a place not far from the Forest of 
Saint Germain. It will be conducted by a conduit of masonry 
over land sufficiently permeable for the purpose ; this conduit 
will be pierced with holes through which the sewage will be 
conveyed on private land where required. When distributed 
the water in the sewage sinks through several inches of soil, 
and being thus purified is conveyed back by subterranean 
drains into the Seine. By this means an enormous quantity 
of sewage can be easily treated, and the water after the filtra- 
tion is as clear as crystal. When the experiments were begun 
at Genevilliers in 1876 it was with great difficulty that land 
could be secured for the purpose, but since it is shown that 
the fertility of the soil is enormously increased, no trouble 
has been experienced in securing as much as 300 hectares. 


BURSTING OF A KRUPP GUN, 


TxHE following account, which is translated from the Genie 
Civil, seems to indicate a burst which is probably as hard to 
account for satisfactorily as that of the Cordelia gun. Rupture 
taking place behind the trunnions is not due to a mistake in 
carrying out the slow-burning action, but more likely points 
to the powder being brought to an abnormal condition, to a 
great flaw in the steel, or to some wedging in the bore. 
Krupp has been happy in having to record no loss of life from 
the bursting of guns for several years past, so far as we know, 
until this occasion :—“ An official trial has just taken place at 
the naval station of Horten of a Krupp gun of 15 centimetres 
—5-9in.—intended for the Norwegian gunboat Viking. The 
firing was conducted with only 24 kilog.—52-9lb. At the 
first round the gun exploded, killing one man and wounding 
an officer seriously. The rupture took place a little behind 
the trunnions; pieces of the gun were thrown to the distance 
of 130 metres. The Viking is a steel boat of 1110 tons and 
2000-horse power. Two guns of 15 centimetres—5-9in.—are 
in her armament.” 
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The Year’s Naval Progress: Annual of the Office of Naval 
Intelligence. Government Printing Office, Washington, 
891. 





Tuis isa large octavo volume of 491 pages, admirably illus- 
trated, and provided witha copious index. It containseleven 
papers. (1) Notes on Ships and Torpedo Boats. (2) Notes 
on Machinery. (3) Notes on Ordnance. (4) Electricity 
on Shipboard. (5) The Naval Manceuvres of 1890. (6) 
The Armour Question of 1891. (7) The Coast Defence 
Systems of Europe. (8) Service High Explosives. (9) 
The Torpedo Vessel : a History of its Development. (10) 
The System of Promotion in Several European Navies. 
(11) Some Standard Books on Professional Subjects. 
This is a goodly list. 

The book is produced by the Intelligence Department 
of the United States Navy, and we regret to add that 
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nothing at all resembling it is published in England. 
We have an Intelligence Department, but the intelligence 
obtained seems to be reserved for a few favoured indi- 
viduals. It is a noteworthy fact that we have repeatedly 
obtained valuable information concerning our own ships 
from preceding volumes of this series ; information which 
certainly was not possessed by English naval officers. 
There is no comparison between the yearly publications 
of the American Intelligence Department and Lord 
Brassey's ‘* Naval Annual.” That is a valuable book, 
but the ground covered is not the same, and the 
“ Annual” is not, aud cannot be, unless it was entirely 
remodelled, a substitute for such a volume as that before 
us, the tenth of the series. How it is to be obtained in 
this country, if at all, we are unable to say. If it were 
only possible, every naval officer in the service should 
have acopy. The next best thing is to hope that every 
warship may possess one, 

The amount of information which it contains is at 
once enormous and startling. The compilers and editors 
must be indefatigable, and in all cases the utmost 
care seems to be taken in the work of selection. It 
would be impossible within anything like reasonable 
limits to consider the contents of the volume in detail. 
We must content ourselves with indicating what is to be 
found in two sections, selected almost at haphazard, 
namely, those devoted to electricity and armour. 

The first is by Lieutenant Hamilton Hutchins, U.S. 
Navy. It is, he tells us, ‘the purpose of this article to 
note the progress made during the past year, both abroad 
and in our own country, as regards the application of 
electricity to naval vessels, together with a brief discus- 
sion of some of the requirements and the best way of meet- 
ing them.” He tells us that, generally speaking, the past 
year has been marked by a tendency to introduce accumu- 
lators and discard primary batteries ; an increasing demand 
for electro-motive power principally for working heavy 
guns; improvements in dynamos; increased power in 
search lights; improvements in high - speed engine 
governors; electric firing for rapid-fire guns; systems for 
night signals, and increasing demand for telephones. 
He holds that on board ship everything should be run in 
parallel, and gives excellent reasons for the faith that is 
inhim. In the United States Navy the standard plant is 
an 80-volt, compound-wound, dynamo driven direct by a 
vertical two-cylinder double-acting engine on the same 
bed plate, at a speed of about 400 revolutions. Simple 
engines have been the rule hitherto, but compound 
engines have been supplied to the Charleston and San 
Francisco. The Dolphin has recently been fitted with 
plant in which the engines make 800 revolutions per 
minute. A most useful table is given, showing the 
weight per kilowatt of output for ships in the 
United States, French, English, and Italian Navies. 
For example, in the Charleston the dynamos are Edison 
multipolar, 200 ampéres, 16,000 watts output; speed, 400 
revolutions ; deck space occupied, 25°5 square feet, out- 
put 23 watts per pound of weight. This, we are told, 
is ‘‘a most compact medium-sized plant.” Excellent 
illustrations by the photo process are given of different 
types, and, what we have never before seen in any pub- 
lication, diagrams of winding and leads, with the wires 
printed in two colours—blue and red. Very complete 
statements, or rather specifications, are given of the 
dynamos used on board the Petrel, with curves of 
efficiency. The latest specifications demand at least 80 
per cent. efliciency. That is the ratio of the electrical 
energy measured at the terminals to the indicated horse- 
ower. Mention is made of machinery of which little 
as been heard in this country, as, for example, the 
Regnier-Bary dynamo used in the French Navy. This 
is ~soaea: light for the output, and requires very 
little copper. The magnetic circuit has a low resistance, 
“owing to the armature conductor being a compound 
strip of copper and iron, thus reducing the air gap.” Ata 
peripheral speed of 1980ft. per minute, the output is 
150 ampéres at 70 volts; the weight of the dynamo is 
5501b. The output per pound of dynamo is 18°2 watts; 
per pound of copper, 202 watts; per pound of armature 
copper, 818 watts; electrical efficiency, 94 per cent.; 
commercial efficiency, 90 per cent. This seems to leave 
very little to be desired. Elaborate information is sup- 
plied on the subject of wiring ships, illustrated by a 
diagram printed in colours. Then follow a couple of 
pages on conductors, with a table of ampéres and 
diameters. Concerning incandescent lamps, we are told 
that for the most part they have given satisfaction 
because only lamps of low efficiency have been used. 
The hotter the lamp the shorter its light. We reproduce 
the following quotation from a report by Professor Nichols 
and Mr. W. H. Pierce, on the result of elaborate experi- 
ments which they have carried out ;— 


The efficiency of an illuminant in which carbon is the glowing 
material is a function of the temperature. It appears that the 
incandescent lamp is fairly stable only at temperatures for which 
its efficiency does not exceed about five watts per candle. When 
we attempt to maintain lamps at degrees of incandescence corre- 
sponding to a much higher temperature we materially shorten the 
hfe, as for instance when an 80 volt lamp is maintained con- 
tinuously at 80 volts, the resistance of the lamp gradually in- 
creases, the current and energy necessary to maintain it at 80 
vults is decreased, the candle power gradually decreases, and in 
greater ratio than the former; the watts per candle increase, 
the temperature gradually increases, and the life is shortened. 
Or take a lamp ont maintain the normal candle power throughout 
by raising the potential ; the life will be very short. As we gradu- 
ally raise the potential to maintain the candle power, the efficiency 
gradually falls—more watts per candle—and the temperature 
gradually rises. The principal causes that reduce the candle 
power are gradual blackening of the bulb, gradual increase of 
resistance due to disintegration, and gradual diminution of the 
vacuum, 


In this country are search lights are worked by hand, 
no satisfactory automatic lamp having been produced 
which will work on shipboard. In the French Navy, 
however, a lamp is being tried which is also being used 
on board the San Francisco. The lamp is fully described 
and illustrated. The carbons are carried by right and 
left-handed screens. fitted with nuts caused to revolve 





by e small electro-motor on the lamp. Our author tells 
us that 

The very latest improvement in search lights abroad is that 
which allows them to be manipulated from a distance, on constant 
potential circuits. Not only is the lamp automatic, but motors are 
attached for training, both horizontally and in elevation. In this 
way one or more projectors are electrically controlled, one man 
only being required, who would be stationed in the conning tower 
or other convenient protected place. The search lights of the 
New York are to be fitted in this way, and 30in.—75 centimetre— 
projectors will be used. With projectors of 60 centimetres dia- 
meter, the current may vary from 45 to 80 ampéres as desired. 
With the 75 centimetre projectors, Sautter-Harlé et Cie. allow a 
current of 80 to 100 amperes. The projectors also admit of using 
hand-power, either at the projector or a short distance away 
through the intervention of rods, The movement of training can 
be either continuous—which would be desirable when expecting a 
night attack—or by small angles, as when searching with a concen- 
trated beam when long range is desirable. Another improvement 
has recently been made by Sautter-Harlé et Cie., in which the 
plain lens is done away with, and instead the projector is fitted 
with two diverging lenses of such a character as to admit at will of 
a variable divergence to the beam. One of the lenses is fixed, the 
other movable. In one of the extreme positions, with the 
60 centimetre projector, the angle of divergence does not exceed 
2deg. The m is then identical with that which the closed 
projector gives with a simple plain lens, The illuminated zone at 
1000 metres distance has a width of 35 metres. In the other 
— the dispersion is 20deg., and the illuminated zone at 

000 metres distance is 350 metres wide ; the rotation of a wheel 
moves the lens longitudinally so as to procure the intermediate 
positions, 

A detailed and illustrated description is given of Captain 
Ardois’ system of signalling with incandescent lamps, 
fitted on board the Pelayo, a first-class Spanish cruiser. 
We regret that we have not space to say more concern- 
ing it. The article concludes with a short account of the 
miscellaneous naval uses of electricity. 

Turning now to the chapter on the armour question in 
1891, by Lieut. W. H. H. Sutherland, U.S.N., we find that 
it occupies fifty-eight pages, profusely illustrated by photo- 
process blocks of armour-plates. Nothing of the kind has 
ever before been produced equalling these in beauty of 
execution, while they have been superbly printed. The 
extraordinary effect produced by the molecular disturb- 
ance in the metal of the plate round projectiles which 
have not quite got through, is shown by the variation of 
tint in a very curious way. In fact, the camera seems to 
have detected what would have escaped the naked eye, 
just as it does with star maps and the spectroscope. In 
effect this chapter contains in a condensed form all the 
recently acquired information available concerning the 
behaviour of the latest varieties of armour plates. An 
elaborate account is given of the celebrated Annapolis 
trials. Our author discusses the results of these and 
many other experiments, and arrives at the conclusion 
that compound armour will not satisfy modern condi- 
tions. Steel, he holds, will be infinitely superior to com- 
pound or iron plates, because cracking is of no conse- 
quence as compared to penetration. He speaks in 
qualified terms of nickel steel armour, because experience 
with it is so limited, but the nickel steel Annapolis plate 
was, he says, all things considered, the best plate ever 
tried, ‘“‘and better qualified for protection than any 
known type of armour.” The article concludes with 
particulars of a trial in Annapolis of a steel-faced armour 
plate made by the Harvey process. This was a Schneider 
untempered steel plate, 8ft. by 6ft. by 10}in. thick. The 
striking energy of the 100 lb. projectile used was 2956 
foot-tons. The plate received six shots, and cracked all 
over. Not one of the projectiles got through. Three of 
them were Holtzer’s and three Carpenter’s. All broke 
up badly. During the month of May five 3in. plates, Sft. 
by 6ft., were tested at Annapolis. One was all steel, one 
steel treated by the Harvey process, two of nickel steel, 
and one a high carbon steel treated by the Harvey 
process. They were tested with a quick-fire six-pounder. 
The striking velocity was 1804 foot-seconds. This is 
what happened :— 

Ten shots only were fired at the all-steel plate, at the end of 
which the plate was practically wrecked. Twenty-one shots were 
fired at the low carbon nickel-steel plate. A number of the pro- 
jectiles perforated, the remainder rebounding broken after con- 
siderable penetration. Plate not cracked. ‘Twenty shots were 
fired at the Harvey treated steel plate. None of the projectiles 
penetrated more than 2in., but the plate was much cracked, and 
was broken into four pieces. Twenty-one shots were fired at the 
high carbon nickel-steel plate. The plate was neither perforated nor 
cracked. One projectile penetrated far enough to raise a bulge on 
the back of the plate, while the others all rebounded broken after 
slight penetration. Twenty-one shots were fired at the Harvey 
treated nickel-steel plate, and the results obtained were wonderful. 
Only three of the projectiles penetrated more than }4in., and all of 
the ey gps were smashed, disappearing in small fragments. A 
single crack, which did not extend to an edge of the plate, was 
developed at the twelfth shot. This crack was slightly extended 
by one of the succeeding shots, These results give additional proof 
of the homogeneity, toughness, and elasticity imparted to steel by 
nickel, and demonstrate the possibilities of the Harvey process. 

Here we must stop, believing that we have said enough 
to give a general idea of the method and matter of this 
book. The aggravation of the thing is that nothing like 
it is to be had in England. We ask why? but we do not 
expect that any official reply will be forthcoming. All 
the original articles have been supplied by lieutenants in 
the United States Navy, no doubt young men. How is 
it that the officers in our own Navy seldom, if ever, write 
anything ? Are we to assume that such writing is pro- 
hibited by the Admiralty ? The idea involved in such a 
case would probably be, that when officers write, secrets 
are revealed. Nothing can be more absurd. There are 
really no secrets now-a-days connected with the mechanism 
of war ships, no matter in what department. The book 
before us proves that, and it is but one, we may add, of 
several emanating from the United States Navy. 











Kineton (HEREFORDSHIRE) DRAINAGE.—The commissioners 
acting as the Urban Sanitary Authority for Kington having 
resisted claims made for easement, surface, and other compensa- 
tion in connection with the sewers laid down by the commissioners, 
it has been decided to have the matters settled by arbitration. 
Mr. Edward Pritchard, M. Inst. C.E., has been appointed arbi- 
trator on behalf of the commissioners, and Mr. H. U. McKie, 
M. Inst. C.E., of Westminster, on behalf of the claimants. The 
hearing of the evidence was commenced on Tuesday, the 6th inst., 
in Kington, 





CAPTAIN CHARLES FAIRHOLME. 


WE much regret to have to announce the death of Captain 
Fairholme, R.N., of 18, St. Dunstan’s-hill, E.C., which 
occurred on the 11th inst., at the age of sixty-one, at 52, 
Avonmore-road, W. He was the son of Mr. George Fair- 
holme, of Greenknowe, Berwickshire, who was well known in 
his day as a geologist. 

Captain Fairholme entered the Royal Navy in the year 
1842, and served throughout the war in the Crimea, first as 
lieutenant in the Agamemnon under Lord Lyons, at the 
attack on Fort Constantine; then as naval aide-de-camp 
to the General Commanding-in-Chief during the siege and 
capture of Sebastopol ; and afterwards in the Medusa, under 
Commodore Sherard Osborn, during the final operations in 
the Sea of Azof; and he received for his services the Crimean 
and Turkish medals, the Sebastopol clasp, besides which he 
was made a Knight of the Legion of Honour, and received 
the Fifth Class of the Medjidie from the Sultan. He com- 
manded H.M. gunboat Havoc, at the capture of the Peiho 
Forts and other operations in China in 1860, and received 
the Chinese War medal. 

Not long after his retirement, Capt. Fairholme became 
interested in the Heberlein self-acting railway brake, on 
the improvements of which he devoted great attention, and 
for working which he formed and successfully managed the 
company which bears the name of this brake. His connec- 
tion with this branch of railway engineering gradually led 
him to take up various other inventions connected with rail- 
way engineering. One instance of his indomitable energy 
and perseverance is that, finding that in these matters a 
knowledge of German was necessary, he, although already 
past middle age, succeeded in acquiring a thorough knowledge 
of that language in all its technicalities.. He possessed in a 
singular degree the power of quickly grasping the details of 
any subject in its various bearings, and of organisation, and 
his genial and frank nature and kindly disposition gained 
him many friends in the engineering world at home and 
abroad. 

Besides his connection with the Heberlein brake, he intro- 
duced into England and the Colonies the Abt system of 
mountain railways, and succeeded in getting it adopted on a 
number of lines. His firm, Messrs. Hope and Co., also lately 
commenced to represent the Lindner system of starting gear 
for compound locomotives, which, as well as the Abt mountain 
railway and locomotives and other inventions, have been from 
time to time noticed in these columns. He was chairman of 
the Maritime and General Improvement Company. 

Captain Fairholme was a member of the Institution of 
Mechanical Engineers and of the London Chamber of Com- 
merce, a member of council of the Inventors’ Institute, and 
took great interest in these, and of the Society of Arts, of 
which he was also a member. 

We understand that the representation of the several suc- 
cessful railway inventions for which Captain Fairholme 
worked so hard will be continued by his son, Mr. F. Fair- 
holme, of the firm of Hope and Co. 








DEATH OF MR. GALWEY, C.E. 


A CABLE message from Siam conveys, we regret to say, the 
intelligence of the death, in his sixtieth year, of Mr. William 
John Galwey, member of the Institute of Civil Engineers, 
while employed as chief of the engineering staff in the survey 
of the projected railway from Bangkok to Chiengmai and 
Chiengsin, on the South-West Frontier of the Chinese 
Empire, a distance of nearly 1000 miles. Mr. Galwey owed 
his selection for the responsible post of chief engineer 
of the survey to a long and unbroken record of good service. 
Beginning his career in 1855 as assistant engineer on 
the East Indian Railway, he advanced in his profession 
by rapid strides, until in 1872 he was offered and accepted 
service under Government on the State railways. The bridge 
over the Jhelum River, on the Punjaub Northern Railway, 
and the Empress Bridge, the foundations of which were laid 
in the bed of the stream, at a depth of 100ft. below water 
level, were his work, and his last Government employment 
was that of chief engineer in charge of the Rajpootana State 
Railway. He had worked for two years in Siam, and having 
practically accomplished his mission, was looking forward to 
return to England, when a boat accident on the Meh-Nam 
River put an end to his career. 











REMOVAL OF DUST AND REFUSE. 


Tue efficient and prompt removal, together with the 
subsequent disposal, of dust and refuse is a question that 
constantly more and more occupies the attention of sanitary, 
especially Metropolitan, authorities. Under the new Public 
Health Act for London coming into operation on 1st January 
next, sanitary authorities neglecting to remove house or 
street dust and refuse are liable to penalties up to £20, which 
it is hoped will tend to lessen the numerous complaints. 

The Vestry of Saint Mary Abbots, Kensington, who have 
removed dust and refuse from the southern part of the 
district by barges to their jetty at Purfleet, are attempting 
the removal of dust and refuse from the northern part on 
a much larger and more comprehensive scale than hitherto. 
For that purpose they have had constructed from the 
designs of Messrs. Hubert Thomas, M.I.C.E., and William 
Weaver, C.E., near Kensal-green Gasworks, a dock and wharf 
communicating with the Grand Junction Canal, by which 
the dust and refuse is to be removed in barges. 

The site occupies a triangular piece of land between 
Kensal-road and the canal, about 380ft. long, 150ft. wide, 
the total length of the dock being 300ft., the width 32ft., 
and the length of quays 700ft. The roadway at the 
entrance being 12ft. higher than the level of the quay, 
carts proceed by a viaduct and iron bridge, 54ft. in span, and 
16ft. wide, across the curved part of the dock, to near the east 
end of the site, where an iron stage 90ft. by 40ft., supported 
by cast iron columns, has been constructed over the end of 
the dock. In this stage are six shoots for emptying carts 
into barges underneath. In that part of the viaduct which 
runs over the quay are four shoots, so that carts can be 
discharged on to the quay in case there are no barges ready, 
and the contents removed as may be found most convenient. 
After unloading, empty carts descend by a gradually inclined 
roadway to the level of the quays, and leave by a gate 
opening into the Kensal-road. The buildings, walls, &c., are 
of stock bricks, with dressings of blue and red_ bricks. 
The cost of the works, which were carried out by Mr. J. J. 
Robson, 3, Westminster-chambers, S.W., was about £11,000. 
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MODEL BATTLE-SHIP, CHICAGO EXPOSITION 
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THE CHICAGO INTERNATIONAL EXPOSITION, 
1893. 


ABOVE we illustrate a model man-of-war to be exhibited by the 
United States Government. This, to all appearance, will bea 
faithful full-sized model of one of the new coast-line battle- 
ships designed by the Bureau of Construction and Repair of 
the Navy Department, and now being built at a cost of about 
3,000,000 dols. each by Cramp and Son, Philadelphia, and 
the Union Ironworks, San Francisco. This imitation battle- 
ship of 1893 will be erected on piling on the lake front in the 
north-east corner of Jackson Park at the pier which forms 
the prolongation of Fifty-ninth-street. It will thus be sur- 
rounded by water, and will have the appearance of being 
moored to a wharf. The structure is to have all the fittings 
that belong to the actual ship, such as guns, turrets, torpedo 


tubes, torpedo nets and booms, with boats, anchors, chain | 


cables, davits, awnings, deck fittings, &c., together with all 
appliances for working the same. Officers, seamen, mechanics, 
and marines will be detailed by the Navy Department during 
the Exposition, and the discipline and mode of life on board 
naval vessels will be completely shown. The detail of men 
will not, however, be as great as the complement of the 
actual ship, the object being mainly to have expert janitors 
and showmen for the valuable public property. It is expected, 
however, to give certain drills—especially boat, torpedo, and 
gun drills—as in a vessel of war. 


The structure will, therefore, serve the double purpose of | 


housing the naval exhibit and illustrating the manner in which 
the men of the United States Navy live. The dimensions of the 
structure will be those of the actual battleship, to wit: 
-Length, 348ft.; and width amidships, 69ft. 3in. 
water-line to the top of the main deck, 12ft. on top and in 
the central position of which is a superstructure 8ft. high, 


with a hammock berthing resting on the same, 7ft. high, and | 
above these will be the bridge, chart-house, and the boats. | 
At the forward end of the superstructure there will be a | 


cone-shaped tower, called the military mast, near the top of 
which will be placed two circular tops as receptacles for 


sharpshooters, and rapid-firing guns will be mounted in each | 


of these tops. The height from the water-line to the summit 
of this military mast will be 76ft., and above it will be placed 


a flag-staff for signalling; this staff will be 24ft. long. The | 


battery, mounted, will be four 13in. breech-loading rifle 
guns, eight Sin. breech-loading rifle guns, four 6in. breech- 
loading rifle guns, twenty 6-pounder rapid-firing guns, six 


l-pounder rapid-firing guns, two Gatling guns, and six | 


torpedo tubes or torpedo guns. 


The 13in. guns are to be placed at each end of the super- | 


structure, 6ft. above the main deck, mounted in pairs within 
a circular turret that revolves within redoubts 36ft. 7in. in 
diameter; the redoubts extend below through the main deck, 


and rest on the berth deck. The 8in. guns rest upon the | 


superstructure deck, and are also mounted in pairs within 
turrets and redoubts, from which large circular ammunition 
tubes pass down to the berth deck. The 6in. guns are on the 
main deck, within the superstructure, and have ports cut 
through the sides of the same, with automatic shutters. The 
6-pounders are placed along the sides, on top of the bridge 
and hammock berthings. The 1-poundersare on the forward 
and after ends of the berth deck, and in the “lower top ”’ of 
the military mast. The Gatling guns are in the “upper top” 


of the mast, and the torpedo tubes are on the berth deck— 
two on each side amidships and one at each end of the 





From the | 


vessel, with ports cut through the sides and ends for the 
| torpedoes. 
The structure will, as stated before, rest on piles as a 
| foundation. The berth-deck will be composed of thick plank 
| laid upon the foundation, on top of which there is to be a 


| substantial layer of brick concrete. The sides of the hull | 


are to be of brick, stepped to give contour, over which there | 


| 
| 
} 


| will be a filling of concrete, thickly coated with cement. | 


| The ends are to be shaped with iron plates. On the inside of 
the walls, and over the concrete on the berth-deck, there 
will be a coating of cement, thus making the structure 
| fireproof and free from moisture. Along the top and bottom, 
| and taking the shape of the superstructure, are heavy angle 
irons, to which vertical T-irons are fastened, spaced about 
4ft. apart, and braced diagonally. The walls, outside and 
| inside, are to have a thick coat of cement on metal lathing, 
well secured to the vertical framing. The main and super- 
structure decks will have a rise of 6in. in 69ft. The deck 
plank will be yellow pine 6in. wide and 2in. thick, the 
seams of which will be caulked. The main deck beams 
will be steel, T-bulb pattern, 7ft. by 5ft., and 261b. per 
foot, the ends turned down and fastened to bearing plates on 
brick piers in the sides of the hull. The superstructure deck 
beams will be steel, T-bulb, 7 lb. by 51b. and 101b. per foot, 
the ends fastened to the top angles at the sides of the super- 
structure. Iron tube pillars are to be used further to support 
the beams. Gutters of galvanised iron are carried around the 
water-ways, rolling over and forming a bead finished on the 
outside, from which numerous conductors carry the water 
that may fall on the deck down the scuppers close to the 
water-line. 
guns are to be made up of cement on metal lathing fastened 
| to a wood framing, and are to have all the appliances for 
operating them. A 13in. gun is 44ft. long, and weighs with 
its carriage 1154 tons. The transportation and placing of so 
much weight upon a structure such as is described being 
| impracticable, the difficulty of showing what the real battle- 
ship carries has been overcome by building the gun of cement 
over a wooden tube, to be rifled, and fitted with a breech plug 
complete, the finish of the cement being such as to give it 
the appearance of an actual gun. 

The 6in. guns are to be made upin the same manner as 
| the 13in. guns, with two exceptions, which will be bond fade 
| steel guns and mounts; but all the 6in. guns, 6-pounders, 
1-pounders, Gatlings and torpedo guns, with all their 
mechanism, are to be furnished by the Government direct 
| from the naval gun factories. 

The military mast and conning tower are to be framed 
with gas tubing, to which will be secured a metal lathing, 
with a coatof cement on the outside. The tops of the military 
| masts are to be made of iron, securely fastened to the fram- 
ing ofthe mast. The exterior of the entire structure will be 
| tinted in accordance with the Navy regulations, so as to give 
| it the exact appearance of a vessel of war. 

Beneath the berth deck and directly below the turrets of 
| the 13in. guns are to be the magazines, showing the stowage, 
| lighting and flooding, according to the Navy regulations. The 
| superstructure will show the cabins, state-rooms, lavatories, 
| mess-rooms, galley and fittings, mess table for crew, lockers, 
| berthings, &c., also the methods in which officers and 
| enlisted men live, according to the rules of the Navy. “The 
model,” says the New York World, “ will present & complete 





| object lesson for the American people, and a convincing proof 


of the statement that the sailors of the United States Navy 
are the best paid, the best fed, and the best treated men of 
any Navy in the world.” 








HYDRAULIC WINDING ENGINE WITH 
VARIABLE STROKE. 


THE general principles upon which revolving engines 
are constructed have been very fully explained in our 
pages; and, although the ideas concerning this type of 
motor date from early in the present century, yet for a 
long period it does not seem to have received so much 
attention as such a design deserves, nor, until the engine 
above illustrated was brought out, does the principle seem to 
have been practically applied to the construction of hydraulic 
work for which it possesses several points of interest, Com- 
paring the revolving type with any ordinary engine, a rough 
general idea of the changes involved may be obtained by 
assuming the main shaft to be fixed, and prevented from 
turning round, instead of the bedplate being bolted to a foun- 
dation. Thus all the remaining parts are left free to revolve 
around the main shaft, and by the admission of pressure the 
natural result of such an arrangement would be that the 
whole engine turns round the shaft. It is obviously easy to 
design such special features as would become necessary to 
carry out the details of such a transformation. 

Rigg’s revolving engine.—The special type of revolving 


| engine under present notice has been driven by steam, by 


The turrets and redoubts for the 8in. and 13in. | inch, amd some can be seen working in or neat London. 


compressed air, and by water pressures up to 700 Ib. per square 
To 


| obtain a general understanding of the arrangements prevail- 








ing with all these engines as worked by water, it will be 
sufficient to follow the illlustrations given herewith, remem- 
bering that a few obvious modifications are required when an 
elastic fluid becomes the source of power. 

Variable stroke.—Perhaps the most interesting features of 
this invention are to be found in the comparatively high 
speed at which these engines can be driven, and the facility 
with which their direction of motion can be reversed or the 
amount of power varied in either movement. This latter 
point is effected in the simplest manner by altering the crank 
radius, and as the crank remains stationary while the 
engine turns round, the regulation of stroke involves 
no complications. Indeed, this is done so easily as to impose 
no greater load on a governor than is caused by the throttle 
valve of an ordinary steam engine, and, as any centrifugal 
governor works best when it has almost nothing to do, it is a 
matter of no surprise that these hydraulic engines, even when 
driven by 700]b. water pressure, can run from 200 to 300 
revolutions per minute and drive a dynamo so steadily that 
no variation in the intensity of arc or incandescent lamps 
becomes apparent, however much the load be changed. 

Hydraulic winding engine.—The hydraulic engine illus- 
trated at the head of this description has recently been set to 
work at the Park Quarries, Penrhyndeudraeth, North Wales. 
It is driven by a natural head of water giving 206 1b. pressure 
per square inch, and there is no air-vessel at the lower end of 
the supply pipe. The engine has four gun-metal cylinders, 
each 6}in. diameter and Qin. stroke, so that the com- 
bined piston speed is 3ft. per revolution. The engine is 
employed in hauling wagons up an incline, which, when 
completed, will be 170 yards long, and at an angle of 45 deg. to 
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Fig. 1 


MR, ARTHUR RIGG, ENGINEER, LONDON. 
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Fig. 2 


the horizon. With a tension of about two tons on the winding ; the larger ram, and the engine stroke is maintained ata 


rope, the engine makes about sixty revolutions per minute, | fixed position. 


Both these valves, worked by hand, are so | 


and this increases to about 130 revolutions when winding men | prompt in their operation, like the pneumatic action in an | 


up in an otherwise empty wagon. 


Ultimately it is intended | organ, that it appears as if the hand lever moves the valve | 


that two roads shall be worked, on which wagons will be hoisted | chest by its own proper action, without the intervention of | 
alternately, the descending wagon and stage on one road | this powerful relay. 


balancing the ascending wagon and stage on the other road. | 


These requirements necessitate a reversal of the direction in 
which the engine runs. This reversal is accomplished by an 
extension of the principle upon which the crank varies its 
stroke, and the final result is that the engine can vary its 


while giving out a constant horse-power. 
Description of illustrations.—The main engine comprises 


valve chest removed in Fig. 1, and in side elevation in Fig. 2. 
These cylinders are all free to turn separately around the 
stud, on which they are all mounted. 
are provided in the central bosses cast on each cylinder, 
and a fixed valve face stands against the front face of cylinder 
No. 1. 
exhaust on the other, so that pressure is received under the 
pistons as they move outwardly, and exhaust occurs on their 
return. The several ports revolve with their respective cylin- 


pressure or discharging their contents. Corresponding with 
the cylinders, and working within them, there are four pistons, 
whose outer ends swivel upon four equidistant crank pins, 
2 ers: from the fly-wheel and parallel to the main 
shaft. 
tion of these cylinders or pistons, except that the bosses 
of the former are kept up to their working faces by a hori- 
zontal piston at the back of the last, or No. 4 cylinder, and 
pressure behind this piston keeps the cylinders up to their 
faces in a somewhat elastic manner, so that no excessive 
friction occurs. The main shaft is fixed, so far as its centre 
is concerned, upon a very substantial cast iron bed-plate ; 
but the stud whereon all the cylinders revolve is movable 
horizontally upon a strong slide constructed in much the 
same manner as the slide of a horizontal steam engine, and 
so designed as to permit a motion of 44in. on either side of 
a central neutral line. The cylinder stud is shown at 
a position, indicating full stroke for the engine towards the 
left hand, or in the opposite direction to that of a watch, 
and any movement towards the left corresponds with a 
reduction of stroke, until at the middle position there is no 
stroke at all, no power given out, and the engine is perfectly 
free to move. By continuing the movement beyond this 
central position, it will be found that the engine runs 
in a reverse direction, or towards the right hand, with 
gradually increasing power, until a maximum is reached. 
Considering the heavy forces involved, each piston giving 
a pressure of over three tons, it is obviously impossible to effect 


manual power; hence a supplementary engine of sufficient 
size and of special construction is brought into service. 
Supplementary engine to regulate stroke.—A section of this 
engine is given by Fig. 3, and its features may thus be 
explained. Water pressure is conveyed by a pipe into a 
hollow ram, which serves also as inlet to the valve ports, and 
maintains a constant pressure, tending to move the cylinder 
stud towards the right-hand side. On the opposite side of the 
valve chest proper, and forming part of the same casting, 
there is a larger ram, possessing about twice the area of the 
one already described, and both of these rams are sufficiently 
powerful to move the cylinder stud however the four main 
cylinders may happen to lie. To complete these arrange- 
ments it is now only necessary to wets suitable valves for 
actuating this subsidiary engine and for locking it in any 
desired position. The system adopted for attaining this 
object is a modification of the mechanism used in a steering 
engine. There are two conical valves set in a chest, which 
is cast on the top of the slide block, so that everything 
moves together with the cylinder stud. One of these valves 
is shown in section by Fig. 3, and both in end elevation, 
Fig. 2. Each valve opens in the direction towards which 
its opening produces a movement, and the one given by 
Fig. 3 connects pressure with the larger ram whenever it is 
opened. By movinga hand lever towards the left a rod at the 
top of the valve chest connected therewith opens communi- 
cation between pressure and the larger ram, so that the 
smaller ram is overpowered, and the whole concern moves 
towards the left, carrying the cylinder stud with it, thus 
reducing the stroke until the valve closes by its own retreat, 
or by the movement of the hand lever. Another similar 
valve is arranged to connect the larger ram with exhaust. 
When it is opened, there is no resistance to such constant 
pressure as the smaller ram exerts, and the valve chest 
travels towards the right, so long as the valve remains open. 
When both these valves are closed, water is locked fast behind 


Four inlet ports | 


Lubrication.—Lubrication of the central stud, slide faces, | 


| positive lubricator forcing small quantities of oil between the | 
| surfaces concerned, and precautions are taken to prevent | 


| at a rate under the control of the driver. 


| stand how such an efficient brake becomes economical by | 
In this valve face an inlet is provided on one side and | 


| stones or sand entering between the rubbing faces. 
power or speed in either direction, or can be driven faster | 


Use of the engine as a brake.—In some cases it is con- | 
venient to employ the engine itself as a brake, converting it | 


| for a time into a pump forcing water back into the supply | 
four cylinders, as may be seen in front elevation with the | 


reservoir. This is done by such a shortening of the stroke as | 


| will render the engine in the first instance too weak to raise | 


the load, and then any further shortening of the stroke | 
causes the engine to be driven backwards as the load lowers | 
It is easy to under- | 


returning a portion of the water back to the source from 
whence it came. 


Economy resulting from variable stroke.—In all hydraulic | 


| engines unprovided with means for producing variable power, 
ders, and come opposite the inlet or outlet valve, so receiving | 


the waste of water is very great, owing to the fact that the 


| full quantity must be used whether the engine is doing full | 
| work, or running unloaded, and this evil practically restricts | 


Nothing special need be noted regarding the construc- | 


the use of these convenient motors to cases where only occa- | 
sional power is required. The influence of variable cylinder 
capacity in a water engine corresponds with that of variable 


| an old-fashioned throttle valve engine and a modern high- 


| stroke to the full extent, and regulate its revolutions under a | 


| 

| 

expansion in a steam engine, and a comparison between | 
| 

| 

| 

| 


pressure type becomes much the same thing as a comparison 
between a water engine with constant stroke and one with 
variable stroke. Indeed, it is an instructive experiment | 
easily performed with one of these revolving engines to set its | 


| constant load by the stop valve ; then to open the stop valve | 


| comparatively small scale, but it is well adapted for illus- 
| trating the convenience with which this type can be adapted 


| employed to drive it, as this is determined by the wishes of 


| worked by water, possesses the singular property of variability 
| in the stroke, which can be determined while running. 
the necessary movements for varying power and reversal by | 


| Exposition at Chicago, in the year 1893, which have been published 





fully wide, and secure the same speed by an adjustment to a | 
suitable length of stroke. The difference is most marked in 
favour of the variable stroke. 

Conclusions.—The revolving engine now described is on a 


for winding purposes. It is positive in action, so that no 
water escapes without performing work, and in this respect 
it contrasts markedly with a turbine used for winding pur- 
poses. Nor is it necessary to consider the speed of such a 
winding engine in any relationship to the head of water 


the driver alone ; and, finally, this engine, beyond all others 





The | 
engine can even be utilised as a most efficient brake, which | 
recovers & portion of the power expended or stores up energy | 
from descending wagons to assist in hauling others up the | 
incline. 








| 
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CHICAGO EXHIBITION, 1893. 


THE United States Government regulations governing the free 
importation of articles for exhibition at the World’s Columbian 


by the Director-General, are as follows :— 
Treasury Department, Office of the Secretary, 
Washington, D.C., January 7th, 1891. 
To Collectors of Customs and others, 

Section 11 of the Act of Congress, approved April 25th, 1890, 
providing for celebrating the four hundredth anniversary of the 
discovery of America by Christopher Columbus, by holding an 
international exhibition of arts, industries, manufactures, and the 
pee of the soil, mines, and sea, in the city of Chicago, in the 

tate of Illinois, is as follows, viz.:—‘‘ That all articles which shall 
be imported from foreign countries for the sole purpose of exhi- 
bition at said Exposition, upon which there shall be a tariff or 
castoms duty, shall be admitted free of payment of duty, customs 
fees, or charges, under such regulations as the Secretary of the 
Treasury shall prescribe; but it shall be lawful at any time during 
the Exhibition to sell for delivery at the close of the Exposition 
buildings or on its grounds, subject to such regulations for the 
security of the revenue and for the collection of the import duties 
as the Secretary of the Treasury shall prescribe: Provided, that 
all such articles, when sold or withdrawn for consumption in the 
United States, shall be subject to the duty, if any, imposed upon 
such articles by the revenue laws in force at the date of importa- 
tion, and all penalties prescribed by the law shall be applied and 
enforced against such articles, and against the persons who may be 
guilty of any illegal sale or withdrawal.” 

Under the authority conferred by said provision of law, the 
following regulations are hereby prescribed, viz.:— 

(1) No duty, fees, or charges for Customs service will be exacted 
on any such importations, except where the merchandise is sold for 
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consumption in the United States, and entered as provided by 
these regulations. Goods destined for such exhibition may be 
imported through any port of entry. 

(2) Invoices showing the marks, numbers, character, quantity, 
and foreign market value of articles intended for such exhibition 
shall be made in triplicate, and one copy forwarded to the collector 
of customs for the port at which it is intended such articles shall 


‘ “ ‘ | enter the United States, to the Collector of Customs f 
| and cylinders, is accomplished by a small oil pump or other | ho nach af CF ee ee ee 


the port of Chicago, and one copy to the consignee or agent of the 
shipper. The shipper of such goods may declare to the invoice as 
the agent of the exhibitor, and the invoice shall be authenticated 
by one of the Commissioners for the Exhibition, appointed by the 
Government of the country from which the goods are exported, or 
by a United States consul, at the election of the party declaring to 
such invoice. Articles intended for exhibition which are Govern- 
ment property, used solely for Government purposes, and not 
intended for sale in this country, will be admitted to entry upon a 
certificate to that effect by the Commissioner for the International 
Exhibition of the Government to whom such property belongs. 

(3) All packages containing such articles must be plainly 
addressed to the Collector of Customs, Chicago, U.S.A., and con- 
spicuously marked ‘‘ Exhibits for the World’s Columbian Expo- 
sition,” and also bear the names and addresses of the shipper and 
consignee, and appropriate invoice marks and numbers. 

(4) Upon the arrival at any port of entry of packages so marked 
and containing articles intended for such Exposition, entry 
thereof, in form to be prescribed, may be made by the consignee 
or agent thereof, for immediate transportation, without appraise- 
ment, to Chicago. 

(5) Upon the arrival of the cars containing such articles at 
Chicago, the conductor or agent of the railroad company will 
report such arrival by the presentation of the manifest to the 
customs officer designated to receive such manifests, who shall 
compare the same with the copy received by mail and superintend 
the opening of the cars, taking care to identify the packages by 
marks and numbers as described in the manifests. In case of the 


| non-receipt of the manifests, the unlading of the cars shall not, 


for that reason, be delayed, but the invoice will be used to identify 
the packages. When such articles arrive at Chicago by vessel 
direct from a foreign country, a special entry for warehouse, in 
the manner hereinbefore provided, may be made, whereupon a 
special permit will be issued for the transfer of the articles from 
the importing vessel to the Exposition buildings. The packages 
will be retained in the custody of the Custom officers, unopened, 
until special entry for warehouse, in form to be prescribed, is 
made by the owner, consignee, or agent authorised to make entry, 
but no warehousing bond will be required. 

(6) Upon the completion of the special warehouse entry, the 
packages will be opened and due examination and appraisement of 
the contents will be made by the appraiser at the Exhibition build- 
ings, which shall, for that purpose, be regurded as a publie store. 
The appraiser will be furnished with the invoice of the articles to 
be appraised, and will indorse his report of appraisement upon 
such invoice in like manner as if such articles were regularly 
entered for consumption or warehouse. The entry will then be 
liquidated, the full amount of duties ascertained, and the whole 
transaction entered upon a record to be kept in the form of a 
special warehouse ledger. 

(7) The articles may then be placed in the position provided for 
their exhibition, but will remain under the custody and control of 
the customs officers, and will not be removed from the place 
assigned without a permit from the Collector of Customs or the 
officer who may be designated to grant such permit. In no case 
will such articles be removed from the Exposition building, or 
released from the custody of the Customs officers, unless the same 
shall have been regularly entered for withdrawal for consumptiun, 
warehouse, or export. 

(8) In case of exportation of such articles, existing regulations 
requiring exports to be made in original packages will be waived. 

(9) The special forms of entries, permits, manifests, and records 
to be used under these regulations will be prepared and furnished 
by the Treasury Department. 

(10) Collectors of Customs will report to the Secretary of the 
Treasurer any case relating to an importation for such Exposition 
in which they may regard these regulations as insufficient to secure 
the interest of the revenue, and special instructions will be given 
for their guidance in such cases, 

(11) In the event of the loss—by theft, or otherwise—of articles 
entered for exhibition, the importer or owner will be responsible, 
primarily, for the duties thereon; but, on a proper representation 
of the facts in writing to this Department, payment of the duties 
will be waived, if the circumstances appear to justify such action. 

(12) The deterioration of perishable goods, and the consumption 
cf articles as samples during the Exhibition, will be made the sub- 
ject of special consideration by this department, with a view to the 
relief of the owner from payment of duties, on the receipt of a 
report from the Collector of Customs at Chicago establishing the 
facts. 

(13) Show cases will be admitted free, as accessories to the Exhi- 
tion, but if sold will be subject to duty. 

(14) If a difference be found to exist in the quantity of goods 
entered at the Custom-house and that eventually reported or with- 
drawn at the close of the Exposition, action will be taken as men- 
tioned in paragraph 12. It is not contemplated that duties shall 
be levied, except on goods which have actually entered into con- 
sumption in this country. WILLIAM WINDOM, Secretary. 

GENERAL REGULATIONS FOR FOREIGN EXHIBITORS. . 

(1) The Exhibition will be held on the shore of Lake Michigan, 
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in the city of Chicago, and will be opened on May Ist, 1893, and 
closed on October 30th following. e Min 

(2) All Governments have been invited to appoint commissions 
for the purpose of organising their departments of the Exhibition. 
The Director-General should be notified of the appointment of such 
foreign commissions as soon as the appointment is made. Diagrams 
of the buildings and grounds will be furnished to the foreign com- 
missions on or before January Ist, 1892, indicating the localities to 
be occupied by each nation, subject, however, to revision and re- 
adjustment. 

(3) Applications for space and negotiations relative thereto must 
be conducted with the commission of the country where the article 
is produced. 

(4) Foreign commissions are requested to notify the Director- 
General not later than June Ist, 1892, whether they desire any 
increase or diminution of space offered them, and the amount. 

(5) Before November Ist, 1892, the foreign commissions must 
furnish the Director-General with approximate plans, showing the 
manner of allotting the space assigned them, and also with lists of 
their exhibitors, and other information necessary for the prepara- 
tion of the official catalogue. Products brought into the United 
States at the ports of Portland, Maine, Boston, New York, Phila- 
delphia, Baltimore, Tampa, New Orleans, San Francisco, Wilming- 
ton, Portland, Oregon, Port Townsend, Wash., Seattle, Wash., 
Tacoma, Wash., and Chicago, Ill., or at any other port of entry, 
intended for display at the International Exhibition, will be allowed 
to go forward to the Exhibition buildings, under proper supervision 
of Customs officers, without examination at such ports of original 
entry, and, at the close of the Exhibition, will be allowed to go 
forward to the port from which they are to beexported. No duties 
will be levied upon such goods, unless entered for consumption in 
the United States. 

(6) The transportation, receiving, unpacking, and arranging of 
the products for exhibition will be at the expense of the exhibitor. 

(7) The installation of heavy articles requiring special founda- 
tions or adjustment should, by special arrangement, begin as soon 
as the progress of the work upon the building will permit. The 
general reception of articles at the Exhibition buildings will com- 
mence on November Ist, 1892, and no articles will be admitted 
after April 10th, 1893. 

(8) Space assigned to foreign commissions, and not occupied on 
the 10th day of April, 1893, will revert to the Director-general for 
re-assignment. 

(9) If products are intended for competition, it must be so 
stated by the exhibitor; if not, they will be excluded from the 
examination by the international juries. 

(10) An Official Catalogue will be published in English, French, 
German, and Spanish. The sale of catalogues is reserved to the 
World's Columbian Exposition. The twelve departments of the 
classification which will determine the relative location of articles 
in the Exhibition—except in such collective exhibits as may 
receive special sanction—also the arrangement of names in the 





catalogue, are as follows: —(a) Agriculture, forest products, 
forestry, bi and appli ; (6) viticulture, horticulture, 
fiuriculture ; (c) live stock—domestic and wild animals; (d) fish, 


fisheries, fish products, and apparatus for fishing; (e) mines, 
mining, and metallurgy ; (7) machinery; (g) transportation—rail- 
ways, vessels, vehicles ; () manufactures ; (j) electricity ; (t) fine 
arts—pictorial, a and decorative ; (/) liberal arts—education, 
engineering, public works, architecture, music and the drama; 
(m) ethnology, archeology, progress of labour and invention, 
isolated and collective exhibits. 

(11) Foreign commissions may publish catalogues of their respec- 
tive sections. 

(12) Exhibitors will not be charged for space. A limited 
quantity of steam and water power will be supplied gratuitously. 
The quantity of each will be settled definitely at the time of the 
allotment of space. Any power required by the exhibitor in 
excess of that allowed will be furnished by the World’s Columbian 
Exposition at a fixed price. Demands for such excess of power 
must also be settled at the time of the allotment of space. 

(13) Exhibitors must provide, at their own cost, allshow-cases, shelv- 
ing, counters, fittings, &c., which they may require, and all counter- 
shafts, with their pulleys, belting, &c., for the transmission of 
power from the main shafts in the building where the exhibit is 
located. All arrangements of articles and decorations must be in 
conformity with the general plan adopted by the Director-general. 
The general plan requires all decorations, signs, &c., to be in 
harmony with the dignity and magnitude of a magnificent Exhibi- 
tion, and the Director-general is empowered to secure this result. 
The World’s Columbian Exposition will take precautions for the 
safe preservation of all objects in the Exhibition; but it will in no 
way be responsible for damage or loss of any kind, or for accidents 
by fire or otherwise, however originating. A thoroughly-equipped 
fire department will protect the buildings and exhibits, and a large 
police force will maintain order. The entire Exposition grounds 
will be under the immediate supervision of the City of Chicago and 
of the State of Illincis. A guard, equal to any possible contin- 
gency is thus provided, the municipal authority being upheld if 
necessary by the State troops, and the State by the army of the 
United States, so that no apprehension need arise as to losses 
resulting from lawlessness. 

(14) Favourable facilities will be arranged, by which exhibitors 
or foreign commissions may insure their own goods, Special care 
has been taken to render everything about the Exposition as 
nearly fire-proof as possible ; and it is reasonably certain that the 
rates of insurance will not be excessive, but, on the contrary, very 
reasonable. Exhibitors may insure in any company, foreign or 
domestic. Arrangements will be made with English, French, 
German, and American Companies to fix uniform or special rates 
on exhibits and buildings; so that no advantage will be taken of 
any exhibitor who wishes toinsure his goods. Foreign commissions 
may employ watchmen of their own choice to guard their goods 
during the hours the Exposition is open to the public, subject to 
the rules and regulations of the Exposition. 

(15) Foreign commissions, or such agents as they may designate, 
shall be responsible for the receiving, unpacking, and arrangement 
of objects, as wellas for the removal at the close of the Exposition ; 
but no person shall be permitted to act as such agent until he can 
.give to the Director-General written evidence of his having been 
approved by the proper commission. 

(16) Each package must be addressed ‘‘To the Commission— 
name of country—at the World’s Columbian Exposition, Chicago, 
United States of America,” and should Lave at least two labels 
affixed to different, but not opposite, sides of each case, and give 
the following information : 

(17) 1, The country from which it comes ; 2, name of firm of the 
exhibitor ; 3, residence of the exhibitor ; 4, department to which 
objects belong ; 5, total number of packages sent by that exhibitor ; 
6, serial number of that particular package. 

(18) Within each package should be a list of all objects. 

(19) If no authorised persen is at hand to receive goods on their 
arrival at the Exposition buildings, they will be removed without 
delay, and stored at the risk and cost of whomsoever it may 
concern. 

(20) Articles that are in any way dangerous or offensive, also 
patent nostrum and empirical preparations whose ingredients are 
concealed, will not be admitted. 

(21) The removal of goods on exhibition will not be permitted 
prior to the close of the Exhibition. 

[Note.—Articles not on exhibition for competition may be sold 
under special permit. ] 

(22) Sketches, drawings, photographs, or other reproductions of 
articles exhibited will only be allowed upon the joint assent of the 
exhibitor and the Director-General ; but views of portions of the 
building may be made upon the Director-General’s sanction. 

(23) Immediately after the close of the Exhibition exhibitors shall 
remove their effects, and complete such removal before January 
lst, 1894; goods then remaining will be removed and sold for 





expenses, or otherwise disposed of under the direction of the 
World’s Columbian Exposition. 

(24) Each person who becomes an exhibitor thereby acknow- 
ledges and agrees to be governed by the rules and regulations 
established for bak pene of the Exhibition. Special regula- 
tions will be issued concerning the exhibition of fine arts, awards, 
the organisation of the international juries, and sales of special 
articles within the buildings, and on other points not touched upon 
in these preliminary instructions. 

(25) All communications concerning the Exhibition will be 
addressed to the Director-General, World’s Columbian Exposition, 
Chicago, Illinois, U.S.A. The management reserves the right to 
explain or amend these relations, whenever it may be deemed 
necessary for the interest of the Exhibition. 

GrEorGE R. Davis, Director-General. 

WALKER FEaRN, Chief Department of Foreign Affairs. 








WORD TRADE MARKS. 


IN a recent number of this journal we dealt briefly with word 
trade marks. At this time we hoped that peace was proclaimed, 
but since we wrote events bave happened which necessitate our 
referring more fully to this question. For the benefit of some of 
our readers, we feel it ry to by somewhat 
repeating ourselves. 

vious to the Act of 1883, words not used before the 13th 
August, 1875, were inadmissible for registration as trade marks. 
Words were felt, by many persons who used them, to be of great 
value, and had it not been for the strong representations made by 
them, it is hardly too much to say that the Act would not have 
been so soon. When granted, it was not an unmitigated 
boon. The definition of a word-mark was not satisfactory. What 
is meant by the term ‘fancy word!” was a question which 
frequently vexed the soul of the Comptroller, and even stirred the 
lethargic entity known as the Board of Trade. Decision after 
decision was given in the Courts, until the confusion became so 
confounded that the “fancy word” clause of the Act was felt to 
be utterly unworkable, and in the Act of 1888 the phrase was left 
out, and the more easily defined one of an ‘‘invented word or 
invented words” inserted. 

At last trade mark owners breathed freely. An invented word, 
they considered, would be a word not to be found in an English dic- 
tionary, or in that of any ordinary foreign language, and provided it 
was not inherently geographical nor openly descriptive of the goods so 
as to give them a property, they felt they were free to choose words 
which commended themselves to their imagination. For a short— 
very short—time all went well. Then it appears to have occurred 
to the departments that—like the cherub over poor Jack—rule the 
destinies of English commerce, that applicants for trade marks 
were having things altogether too much their own way, and that if 
they did not interfere commerce might increase by such leaps and 
bounds as to necessitate fresh tables, forms, averages, and other 
official sources of disquiet. We say it appears to have occurred to 
these departments of ‘‘let and hinder,” for on no other grounds, 
save those which require the signatures of two medical men and a 
magistrate, can the action of these ye be accounted for, 
unless we credit them with a mere love of meddling, the very 
thought of which is only one degree removed from blasphemy. 

Be the cause what it may, it is now next door to impossible to 
obtain the registration of a word mark. Words containing every 
element of invention, and significant of nothing in the heavens 
above or in the earth beneath, are refused by the Patent-office, 
acting presumably under the direction of that modern Franken 
stein, ne Board of Trade. The action of the department greatly 
resembles that of a French criminal court. Its theory is ‘‘ suspect 
the innocent.” A poor little word, which a to every logical 
mind to be a mere collocation of letters chosen for the sake of 
euphony and memorability, is pulled to pieces by the office. First, 
gazetteers are searched to see whether it is a geographical 
name, or nearly resembles a geographical name. Even on this 
head the decisions can only be characterised as absurd, 
although by straining the letter of the Act, we are willing to 
allow, the Patent-office has a colourable excuse for its conduct. 
For example, ‘‘ Amazon” would be inadmissible for an article— 
say, for ice—although it is manifest that ice could not be produced 
anywhere on the banks of the river. When asked for a reason, 
this sapient office, through its officials, replies that it indicates the 
place of origin, as undoubtedly it might do within an area of some 

I or ,000 square miles. We have even known a mark 
which was the name of a well-known article which can be repre- 
sented by a few lines, and is well known to everybody, refused 
because it was the misspelt title of a little stream given in an 
obsolete gazetteer, and, moreover, a name disused for so many 
years that residents on the banks of the stream are quite unaware 
that it was ever called by the name. We have also known antedi- 
luvian foreign documents referred to in support of the refusal of a 
mark, because, in years gone by, someone existed whose surname 
happened to be the same as the mark — for, the Patent-office 
assuming that such name must be still existent. We confidently 
expect to learn that some word marks will be shortly rejected 
because they resemble the names of some places unknown before 
the recent discovery of the Greek palimpsest in the British 
Museum. 

But even this, ridiculous though it is, sinks into insignificance 
when compared with the colossal absurdity of the Patent-office 
when dealing with an invented word against which they are 
unable to substantiate a charge of geographical deling y. 
This test passed, the word is rigorously examined to see if 
it does not in some way bear upon the ingredients of the goods of 
which the article to which it is to be applied is to be composed. 
That a single syllable should be the same is sufficient to insure its 
rejection. For example, only a bold man would apply for a mark 
to be used on a medicine composed of carbon and iron, which con- 
tained ‘‘ car,’ ‘‘ir,” or ‘‘on,” within the word, and only a complete 
ignoramus in the ways of the office would apply for such a word as 
“ircar.” If he did he would be gravely informed that the mark 
he had proposed was descriptive of the goods. If, on the other 
hand, he proposed the word “‘sulphos” for the same article, he 
would be informed that the Comptroller could not proceed with 
the mark, as it implied that the article in question was composed 
of sulphur and phosphorus, and thus it would be calculated to 
deceive the public, as the article contained neither of these ingre- 
dients. We fear we have wronged the office, for in the examples 
we have taken the words might suggest to a person learned in 
chemistry something of the kind, and thereby we have selected 
one which does sufficient justice to the far-reaching, almost super- 
natural, acumen displayed by the Patent-office in finding mares’- 
nests. It would not be difficult to give instances of the refusal of 
marks much less suggestive than those just mentioned. 

For example, the article for which a mark was desired was pre- 
served fish. The pro word-mark was ‘‘ pearlocea.” is 
was refused as descriptive. Pearls are not edible, “‘ ocea” is abso- 
lutely meaningless in every spoken language. The combination is 
barbarous in the extreme, and would convey to no one any idea of 
quality or kind. It is impossible to comment on a case like this, 
for criticism implies that there is somewhere an element of reason 
to comment on. ‘“ Vigoral” has been refused for extract of meat. 
Can any reasonable being affirm that it is not an invented word ! 

To persons who are not engaged in commerce, we are aware that 
the proceedings of the Patent-office must be as funny as anythin 
Bret Harte or Mark Twain ever penned, but to men who spen 
money, time, and ingenuity in trying to obtain trade marks, they 
are no laughing matter. It is terrible to think that English com- 
merce is hampered and hindered by such officious puerility. The 











truth is that the officials of the Patent-office do not understand 
that they are public servants. They imagine that they are little 
demigods—small autocrats. Their ideas are bounded by the con- 
venience of the office. Their eyes are blinded by red tape, so that 





they cannot see that they are paid to watch over public interests, 
and not to carry out rules and bye-laws made without authority by 
some other set of self-important functionaries. The mest highly- 
paid Government official is the servant of the tax-payer, and, 
plume himself as he may on the importance of his office, he is— 
and, by our Constitution, must ever be—the political inferior of 
the meanest taxpayer, whose orders he is paid to carry out. Any 
rules, therefore, he may make, not authorised by Act of Parlia- 
ment, are but as the chaff the wind driveth away. He is paid to 
administer the law, and has no right, legal or moral, to put any 
interpretation of his own upon it. 

The Patent-office is, at the present time, in a condition only one 
degree less rotten than it was when ‘‘Boz” turned his attention to 
it, and, by the force of his pen, stirred the English people to clean 
out this Augean stable. Trade mark owners are almost entitled 
to say that they are in little better position than they were before 
there was any Trade Marks Act atall. It is a mere speculation 
whether any word mark, be it as carefully made as may be, will bo 
accepted or not—and the odds are heavily against the speculator. 

Such a state of things cannot be permitted to exist long, and 
one powerful body, representing the largest class, pro to 
promote a Bill by which word marks will be placed in the same 
position as they were before the passing of the Act. Other bodies 
will follow, and in the fierce light which will be shed on our 
‘*protective offices,” we may hope to see these offices reduced to 
something approaching order. It is not a cheerful look-out for the 
officials, but in their fall they will find none to pity. For ourselves 
we will neither help nor hinder, but we will in every way aid in 
letting light into these dark places, fearing none, and careless of 
favour.— Trade Mark Times. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE October quarterly meetings have come off this week, and 
though they have not been so good asa year ago, still they have 
been a decided improvement upon the July gatherings. Compared 
with the July meetings prices have shown an advance all round, 
varying in the case of pig iron from 2s, to 3s. per ton, and in 
respect of finished iron from 5s, to 10s. 

ere was a large attendance at the Birmingham meeting to-day, 
Thursday, and a good deal of anxiety was manifest to know what 
course the marked iron houses intended to take in the matter of 
prices, A few weeks ago it had been thought likely that an 
advance would be declared, but the condition of trade in the 
interval has hardly been such as to warrant a rise, and this after- 
noon there was no general advance. Marked bars were mostly 
re-declared at £8 per ton, with £8 12s. 6d. as a quotation for the 
Ear] Dudley Company's make, quotations which are the same 
as three months ago, but a reduction on October of last year of 


10s. og ton. 

John Bradley and Co, continue to quote £9 10s. for their S. C. 
Crown bars. Second-class bars were £7 to £7 10s., the latter 
being the quotation for ‘‘Sandwell.” Boiler plates were quoted 
£9 10s. to £12 10s, by the leading houses, but good plates might 
be had from some makers at £8 and £8 10s., and boat plates 
£7 to £7 10s. 

The action of the marked bar houses set the fashion for other 
descriptions of manufactured iron, and though most sorts were firm, 
there was no very conspicuous advance on the last few weeks, Those 
best bar houses who a month ago officially notified an advance of 
5s. per ton in their ordinary, not best, quality of bars, re-affirmed 
that rise, and so, too, did the makers of hoops and strips and like 
sections, but beyond this there was no very general progress in 
prices, 

Messrs. Robert Heath and Sons, Stoke-on-Trent, the New 
British Iron Company, Messrs. N. Hingley and Sons, re-declared 
the recent 5s, rise on common iron, pA Heath quoting :— 
R. H. Crown or R. D. Crown bars, £6 5s.; ditto best bars, £6 15s. ; 
best turning, £6 15s.; angles and tees, £7 5s.; ditto. Z and 
channel, £8 15s.; plates, £7 5s.; best plates, £7 15s.; best best 
Eo. £8 5s.; best best best ditto, £105s.; best rivetiron, £8 15s. ; 

vensdale hoops, £7. 

Staffordshire common bars may be said to have generally 
improved 10s, on the quarter, the £5 15s. to £6 figures of last July 
having now become £4 5s., and in some cases £6 7s. 6d. and £6 10s. 
Merchant bars, quoted in July £6 2s, 6d. to £5 5s., were to-day 
£6 15s. to £7 ona on. 

There was a great deal of discussion on the sheet iron trade to- 
day, Thursday, concerning what should be the prevailing prices, 
and an immense divergence of opinion was ifested akers 
declared that with the present prices of raw materials, and the 
market for these still tending upwards, they could not afford to 
continue present prices. Galvanisers and other consumers, such as 
working-up firms and merchants, declined, however, to give much 
further advance ; and the not over-abundant d d, bined 
with the large number of producing firms in the market, operated 
in buyers’ favour, 

Yet sheet prices were up in some cases £1 per ton on the recent 
minimum, and a good lUs, on the quarter. The £7 2s. 6d. tc 
£7 10s. quotations for doubles of the July quarterly meetings were 
to-day £7 12s. 6d. to £8, and the £6 17s. 6d. to £7 2s. 6d. quota- 
tions for singles of last July being now £7 5s., and in some cases as 
much as £7 15s. per ton. These figures are not, however, within 
10s. per ton of the selling rates of this time last year. 

Undeniably, however, the sheet iron market is rising, and this is 
one of the best features of the trade. The recent failures which 
have occurred in this trade have to some extent lessened the 
number of competing firms, 

Messrs. Lysaght are proceeding with the erection of their four 
new sheet iron mills at the Osier Bed Ironworks, Wolverhampton, 
which, when completed, are to take the place of the Beaver Works 
of Messrs. Jenks and Son, which at present they are renting. 

Galvanised corrugated sheets are very slow in responding to the 
advance in black iron, the result, it is announced, of the continued 
slowness in the colonial and South American trade. There is 
nothing like the buoyancy in this trade which there should be, and 
£12 10s, per ton for 24-gauge, f.0.b. Liverpool, is the average 

uotation, although some makers are getting £13, and even £13 5s. 

Jurrent prices are a reduction of 10s, per ton on a yearago, though 
they are an advance on the quarter of an equalamount. Consider- 
ing the high price of spelter, decidedly more money ought now to 
be current for sheets, 

The Hoop and the Gas Strip Iron Associations were to-day 
very strong in demanding their recent advance of 5s. per ton. 

-6 10s. was the absolute minimum for gas tube strip, and 
£6 15s. was the minimum for hoops, and the tendency was in the 
direction of a further declared rise at no distant date, for prices 
are still 7s. 6d. per ton below the figures of this time last year. 

The pig iron market was exceedingly firm here to-day. The 
recent anticipation that sellers would very strong was entirely 
realised. The increased business of the past few weeks has placed 
makers cf Midland brands in particular in a position to thing 
like dictate their own terms, and to-day they acted up to the 
situation. 

Supplies of Midland pig especially, for early delivery, were 
sensibly within demand, and makers were unable to promise deli- 
very up to buyers’ expectations. In the matter of price they 
therefore stood off the market, and some brands were altogether 
withdrawn. Compared with last quarter, Northampton, Derby- 
shire, and Lincoln pigs were up 2s. to 3s. per ton, but makers 
argued that there was abundant room for further advance, since 
current rates are not equal to this time last year by fully 3s, to 5s. 
per ton. 

Northamptons were quoted to-day 46s. at stations, gt Derby- 
shires 46s. 6d. to 47s,, while Lincolns were 49s, to 50s, These 
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prices were too high to encourage very much buying, particularly 
in the matter of Lincolns, but sellers declined to take less, and 
declared that with the probabilities of a rising coal market, 
buyers will have to give more if they are to secure supplies, 

Native pig iron was declared nominally unaltered on the quarter 
as regards hot and cold blast all-mine irons, best descriptions of 
the former still standing at 62s, 6d. to 63s., and of the latter 
from 100s. to 105s, Compared with the October quarterly meet- 
ings of last year these prices are less by 5s, to 10s. per ton. Part- 
mine and cinder pigs are 2s, 6d. to 3s, higher than in July, but 
part-mines are 2s, 6d. lower than a year ago, and as regards cinder 
pigs, 7s. to 7s. 6d. ages dP sy mag quotations were about 
47s. to 48s,, and cinder pigs to 39s. 

Hematites were firm this afternoon at the recent advance of 
2s, 6d, to 3s. per ton for forge sorts, to-day’s figure being a 
minimum of 62s, 6d. for West Coast sorts, against 70s., which was 
the price twelve months back, The Tredegar Hematite Company’s 
No, 4 hematite pigs were quoted 60s.; with 50s, for second quality, 
delivered Staffordshire, 

It was announced on ’Change that the Parkgate Iron and Steel 
Company, Rotherham, have appointed Messrs, Edmunds, Sims, 
and Co., of Wolverhampton, agents for Birmingham and South 
Staffordshire for the sale of their high-class manufactured iron and 
steel and Lincolnshire foundry and forge pig iron. 

At a conference of chain masters and representatives of the 
operatives, which met at Birmingham during last week, the follow- 
ing resolution was :—‘* Considering that the wages now paid 
for drawn nails are the highest that were paid from 1879 to 1889 ; 
also that the advance of 10 per cent. which was given in February, 
1890, was only maintained a few months, and that several of the 
employers never paid that advance, the meeting is of opinion, 
therefore, that it is against the best interests of all concerned to 
attempt to advance the wages of the operatives engaged in the 
manufacture of drawn nails at the present time.” Two days later 
a meeting of the operatives was convened, when the report of the 


representatives who attended the conference was received, It was 
stated that the masters expressed themselves willing to pay the 
1890 list all round provided the men were sufficiently organised to 


gold watch and purse of money, in recognition of his twenty-one 
rad official connection with the above society. Mr. William 

ather, M.P., occupied the chair, and delivered an address in 
which he ws upon trades unionists generally still further to 
strengthen their position by bringing every workman throughout 
the country within their organisation, so that on questions relating 
to the hours of labour and the rate of wages they might approach 
the employers backed up 7 the completely united voice of the 
res) ve industries which they represented. 

n the coal trade the better qualities suitable for house fire 
purposes move off freely at full rates, but for other descriptions 
the demand continues only moderate, with a want of firmness. 
Common round coals move off but indifferently for iron-making and 
general manufacturing purposes, and in some instances late 
rates are only with difficulty maintained, whilst as regards engine 
fuel there is a continued pressure of surplus supplies upon the 
market, which are forced forsale at excessively low figures; and in 
slack contracts for next year are being accepted at quite ls. to 
1s. 3d. per ton below previous prices, At the pit best coal averages 
12s, 6d. to 13s.; seconds, 10s. 6d, to 11s,; common house-fire coals, 
9s. to 9s. 6d.; steam and forge coals, 8s. to 8s, 6d.; burgy, 6s. 
to 7s.; good qualities of slack, 5s. to 5s, 6d.; and common sorts, 
about 3s, per ton. 

For shipment there is a moderate demand, with steam coal 
ee 9s, 6d. to 10s, per ton, delivered at the ports on the 

ersey. 

Barrow,—There is again a weaker tone in the hematite pig iron 
trade of this district. The amount of business done by makers 
does not by far represent a large amount, whilst on the other hand 
the transactions in hematite warrants have not been large. The 
requirements of buyers are very small, and everybody who in any 
way consumes iron appears to have got a supply, not only for 
immediate requirements, but for some time to come. Steel 
makers are using only small deliveries of Bessemer qualities, and 
the demand for No, 3 forge and foundry iron, as can only be 
expected seeing the low values, is very small, The value of hema- 
tite warrants has come down to 49s, 14d. per ton net cash, whilst 





maintain it. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Although there is no large weight of buying going 
on in the iron trade of this district, the recent advance in prices is 
being well maintained, and both in Pig and finished iron makers 
remain indifferent about booking further orders just at present. 
With regard to the pea position of trade, there is no material 
change to report. Here and there a rather more hopeful tone 
finds expression, but there is still a want of confidence with regard 
to the future which operates against forward engagements of any 
magnitude being entered intc, and the outlook generally remains 
of an unsatisfactory character. 

There was about a full average attendance on the Manchester 
Iron Exchange on Tuesday, with a moderate weight of inqui 
reported generally. In pig iron, although the business doing is 
not nearly so large as it was a week or two back, there is still a 
fair amount of buying going on, and prices generally are being 
well maintained at late rates, the only indications of weakness 
being in some of the outside brands offering in this market. 
Lancashire makers of pig iron, although they still report only a 
very limited business coming forward, are firm at late quotations, 
which remain on the basis of 46s, 6d. for forge to 48s. for foundry, 
less 24, delivered equal to Manchester. With regard to district 
brands, the position remains very much the same as reported 
recently, makers as a rule having ssygprene | little or nothing to 
offer for — delivery, with the result, where business is 

ut through, it is chiefly on account of forward contracts. In 
4incolnshire iron some fair sales have been made for deliveries 
commencing at the close of this or the commencement of 
next year, at about 45s, 6d. for — to 47s, for foundry, whilst in 
Derbyshire iron business has been done at about 46s, and 46s, 6d. 
for forge to 49s, and 50s. for a less 24, delivered equal to 
Manchester. Only a small weight o buying is reported in outside 
brands ; and for Middlesbrough prices if anything are a trifle easier, 
good-named foundry brands not averaging more than about 
48s, 10d., net cash, delivered equal to Manchester. Makers’ quota- 
tions for Scotch iron, however, remain unchanged; and although 
small lots are still to be bought through second hands at below 
current rates, makers are not quoting under 52s, for Eglinton and 
53s. for Glengarnock, net cash, delivered at the Lancashire ports, 

Finished ironmakers still report a steady demand coming forward 
for both bars and sheets, and in most cases they have work to keep 
them fully engaged for the next two or three months. Prices are 
very firm at the full rates recently quoted, with a hardening 
tendency in some instances. Common Lancashire bars could still 
be bought at £6 per ton, but the leading makers generally are not 
quoting anything under £6 2s. 6d.; although this price has 
scarcely been fully established in all cases, North Staffordshire 
bars remain very firm at £6 5s, as the minimum for delivery in the 
Manchester district. For Lancashire sheets makers are now 
quoting for delivery in the Manchester district on the basis of 
#7 10s. to £7 15s. for ordinary merchant qualities, up to £8 for 
galvanising sheets, with the usual extras for doubles. Hoops, 
however, are only in very indifferent demand, the orders now 
coming to hand not being anything like snfficient to keep mills 
fully employed ; but makers are still very firm in holding to the 
full Association rates, and do not quote under £6 10s. for random, 
to £6 15s, for cut lengths, delivered equal to Manchester or 
Liverpool. 

In the steel trade only a moderate business is reported, but 
prices are very firm at late rates. Good foundry hematites are 
still quoted on the basis of 58s, 6d., less 24, with steel billets 
obtainable at from £4 15s. to £4 17s. 6d., delivered in the 
Manchester district. For steel boiler plates there are fair inquiries 
stirring, and makers, as a rule, are very firm in holding to 

12s, 6d. for delivery in the Manchester district, although 
— in some instances might possibly be placed at £7 10s. per 
mn. 

In the metal market, although manufacturers are still kept well 
en, with ifications on account of old contracts, new busi- 
ness is coming forward but slowly, and following the drop in copper 
list rates for solid drawn copper, locomotive tubes have n 
reduced 4d. per lb., which is likely to be followed in other descrip- 
tions of tubes, 

With regard to the engineering industries, the reports in some 
instances are rather more cheerful, and here and there machine tool 
makers seem to be securing new work more freely than they have 
been doing of late; but generally there is no appreciable improve- 
ment in the condition of trade, the tendency being still to slacken 
down as regards activity in the future, and in most departments 
contracts are running out more rapidly than they are being 


—-. 
e report issued this month by the Amalgamated Society of 
Engineers is again of a discouraging character, and shows further 
indications of tinued declining activity in trade, the reports 
from the various districts showing a decided quieting down in 
most of the important engineering centres. With. regard to 
employment, there is also a further substantial increase in the 
number of out-of-work members upon the books of the society, the 
number now representing nearly 4 per cent. of the total member- 
ship. This, however, includes a number of men who have been 
thrown on the books as the result of pending disputes in the North 
of England and other quarters, but apart from this, the actually 
unemployed through decreasing activity in trade shows a contineud 
steady increase, 

Mr. James Swift, the general secretary of the Steam Engine 
Makers’ Society, was on Saturday last, at a meeting of the mem- 
bers held in the Bellevue Gardens, Manchester, presented with a 








kers are quoting 49s. 6d. per ton for mixed numbers of Bessemer 
iron, net, f.o.b., and a little less for forge and foundry qualities. 
There are still 43 furnaces in blast, and 34 standing idle. During the 
week the stocks of hematite warrants have been increased by 789 tons. 
The total amount now held represents 154,622 tons. The outlook 
for the hematite pig iron trade is anything but promising, and it is 
clear that these stocks will be still further augmented day by day 
and week by week if the present high rate of production is main- 
tained. This would have a most blasting effect on the hold makers 
have on the market,‘and just playing into the hands of unscrupulous 
speculators. 

In the steel trade there is not a deal doing in any of the depart- 
ments. The business offering is of small proportions, and there 
does not appear to be any sign of a revival. ‘The inquiry for steel 
rails is only small. Heavy sections are at £4 2s. 6d., light sections 
at £5 15s., and colliery rails at £6. The business doing in steel 
shipbuilding material is by no means large. Ship plates are at 
£6 2s, 6d., angles at £5 15s,, and boiler plates at £6 15s. 
In hoops a fair business is doing, but blooms and _ billets 
and slabs are quiet at £4 5s, for the former and £4 7s. 6d. 
for the two latter. For tin plate bars a better inquiry is 
felt, and prices are up to £4 17s. 6d. per ton. Steel 
wire rods are still slow at £8 2s, 6d. for No. 5, and £8 5s. for No.6 
standards, Spiegeleisen is in poor demand at 95s. per ton net, 
f.o.b. for 20 per cent. qualities, 

The engineering and shipbuilding trades are fairly off for work, 
but are not so busy as they have been. New orders for shipping 
are in course of negotiation, and it is expected that some impetus 
will be given to the shipbuilding industry of this district before so 
very long. 

Iron ore is in small demand at 9s. per ton net at mines, for 
ordinary sorts. The lowness of rates has led to a demand from the 
United States, and some exports have been made from Barrow. 

The export shipping trade is slack. The week’s shipments of 
pie iron and steel represent 10,722 tons, as compared with 

4,502 tons in the wrest week of last year. Up to date, 
747,324 tons have been shipped, against 824,118 tons last year—a 
decrease on 1891 of 76,794 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE iron trade continues as last reported. The improvement 
noted has been sustained, although prices cannot be said to have 
gone any higher. Once more the makers of pig iron report that 
they are pressed for deliveries, which is an excellent sign. 
Hematites, Nos, 1, 2, and 3, are selling in Sheffield at 58s. 6d. to 
60s.; Lincolnshire, No. 3, 47s. to 48s.; forge, 45s. 6d. to 46s.; 
Derbyshire foundry, 47s. to 4$s.; forge, 44s, 6d. to 45s. Prices for 
Bessemer and Siemens sheets, in which there isa good demand, 
remain firm. Railway material, particularly in wagon and general 
rolling stock, continues brisk. ‘There is less doing in wheels, but 
this can only be temporary, as the one department is bound up 
with the other, 

The prosperity of the coal trade affects several branches of trade 
in different ways. During the depression the houses engaged 
upon the machinery required for washing and improving the value 
of small fuel were quite busy. The advance in values has altered 
all this, and very few orders for appliances of that kind are now 
being given out. At the same time, the full work made in the pits 
has stimulated the production of colliery stores generally, and 
particularly of ropes, wheels, rails, &c. Special tools for coal- 
getting are also more weg J ordered, 

Coal has been reached by the Bolsover Colliery Company. It 
was struck at five o’clock on the morning of the 8th inst., and 
later in the day the white ensign was hoisted on the pit top. There 
are two shafts, commenced on the 25th of June, 1890, anc the 
28th of August, 1890, It is in the first, at a depth of 360 yards, 
that the seam has been reached. In the two shafts 150 yards of 
tubbing have been fixed. During the operations a large quantity of 
water, reaching a maximum of 13,000 gallons an hour, has had to 
be dealt with. Extensive brick works, with an output of 20,000 
bricks per day, are connected with the collieries, Not a single 
fatal accident has occurred in connection with the work of sinking 
the shafts. 

The quarterly return of exports to the United States from the 
Sheffield consular district shows a very great falling off as compared 
with the corresponding period of last year. During the three months 
ending September 30th, the value of all classes of goods sent to the 
States was £113,690 9s. 2d.; for the similar three months of 
1890 the value was £179,995 13s, 5d. It must be remembered, how- 
ever, that the September quarter of last year was the period 
immediately preceding the coming into force of the McKinley 
Tariff Act, and there was consequently a rush of orders from 
American merchants, who stocked largely to evade the heavy 
duties under the new arrangements. In the first quarter 
after the tariff, the value of cutlery exports fell from 
£74,970 to £28,178. This depression continued for the first 
half of this year. The March return showed a cutlery export 
of only £22,974, which in the June quarter was still further 
attenuated to £21,666. Since then business has somewhat taken 
up, the value of cutlery sent to the States during the September 
quarter being £29,364 19s. 4d. Steel was taken to the amount of 
£62,213 17s. 10d., against £78,824 19s. 10d. for the September 
quarter of 1890. It is noteworthy that the steel exports are not 
only below the corresponding quarter of last year, but are less than 
the — quarter of this year—£68,3027s.6d. The total is the 
smallest for any quarter for event Pee past. With cutlery, on the 
other hand, the last quarterly total is the largest for any quarter 
since the tariff has n in operation, and September gave the 
greatest value of any month since the McKinley duties were 
imposed, 





An American manufacturer, who has employed a large number 
of hands in Sheffield making goods for the United States, leaves 
the town next Wednesday. The McKinley Tariff Act hits him 
with exceptional force, as America is his only market. He wil 
still keep several hands here to make the higher qualities of goods 
which cannot as yet be produced across the Atlantic. 

The Penistone Local Board, near Sheffield, have arranged to 
supply a large quantity of water to several adjoining districts, and 
it will be necessary to put down additional duplicate pumping 
machinery and otherwise alter and extend their works to provide 
the additional supply and prevent the possibility of a breakdown. 
Mr. W. H. Radford, C.E., of Nottingham, has been called in to 
report on the present works, and advise them as to the extensions 
which may be needful. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH the amount of buying and selling this week, in the 
iron and steel trades, has been very small, yet the tone of the 
market is hopeful, and manufacturers in all departments are cheer- 
ful, for the orders placed within the last few weeks have been so 
numerous, that all the works that are not actually closed are able 
to run full time, and are likely to be able to do this till the end of 
the year at any rate. The improvement is more particularly 
noticeable in the plate and angle trades, and the increase in the 
engineering and bridge-building industries does not fall far short of 
that. The greater demand for plates and angles does not arise 
from the increase in business at the shipyards alone, but it is 
also brought about by the heavier requirements of the bridge 
builders ; indeed the deliveries of girder plates are more extensive 
now than they have been for several years past, and the increase 
is as great in iron as in steel plates, ° 

The rise in freights, especially to the Mediterranean and Baltic 
ports, and the fuller employment that is now afforded to steamers, 
tempt owners to order new steamers more freely, and this is 
reflected in the sale of plates. One of the Sunderland shipowners 
has ordered three steamers of 4000 tons each froma yard on the 
Wear, but the price taken is said to be very low—not more than 
£7 10s. per ton, which is a good deal less than anyone would have 
consented to accept a couple of years ago. Yet the men at the 
shipyards, who have still the same rates of wages as they had when 
selling prices were at their best, are not prepared to agree to the 
employers’ claim for a 5 per cent. reduction. Steel ship plates are 
firm at £6 2s. 6d. per ton, less 24 per cent., and f.o.t, at pro- 
ducers’ works, and iron ship plates are £5 12s, 6d., less 24 per cent. 
f.o.t., while iron girder plates are £5 17s. 6d., less 24 per cent., 
and iron boiler plates £6 12s. 6d., less 24 per cent., and so well 
are most of the producers furnished with contracts, that such a 
thing as early delivery cannot be guaranteed ; indeed, they are 
not prepared to take orders for execution this year. It has sur- 
prised consumers to find how fully supplied the plate makers are 
with orders, and how difficult it is to place contracts. That wasa 
state of affairs that was quite unexpected, for up till lately the 
competition has been very keen, and producers have had to seek 
out the buyers, whereas the opposite is now the case, and the 
tendency of prices is naturally upwards, more especially as the 
cost of production is increasing, both as regards pig iron and fuel. 
The angle makers are running their mills very regularly, and are 
getting relatively better prices for their produce than almost any 
other manufacturers, £5 17s. 6d., less 2} per cent., being the rate 
for steel angles, and £5 7s, 6d., less 24 per cent., that of 
iron angles, or only 5s. per ton below the figures for 
plates, though it costs more than that difference to turn 
out the latter. There are fewer firms, however, producing 
angles than plates, and so the competition is less keen. The 
few orders given out lately for rails, and the higher prices 
demanded, have caused asomewhat stronger inquiry ; heavy rails 
are now £4 5s. net per ton at works, and sleepers £5 5s. net, but 
it can hardly be said that these figures are being got. Still there 
are better prospects, as there will be less keen competition with 
forei roducers. ‘The Prussian Government is to give out orders 
for double the usual quantities of rails next year, and it is not 
improbable that some of the orders may fall into the hands of the 
British manufacturers. Another large order for rails for a German 
railway has been secured by Messrs. Bolekow, Vaughan, and Com- 
pany, who underbid all the German producers, and this is the more 
satisfactory, as it is beating our competitors in their own 
particular province. Early in the year Messrs. Bolckow, Vaughan, 
and Co., took a similar German contract. This marks a new 
policy on the part of the German authorities, for it indicates that 
they are now prepared to give the order to the lowest bidder, 
irrespective of nationality. Common iron bars are quoted 
£5 12s, 6d., less 24 per cent., but 2s, 6d. less would probably not 
be refused if the quantity required were a large one. 

Mr. Evans, from Barrow, has now entered upon his duties with 
Messrs. Bolckow, Vaughan, and Co., and was present on Change 
at Middlesbrough on Tuesday. Mr. Bowen, of Dowlais, has become 
manager at the works of the Darlington Steel and Iron Company, 
in place of Mr. J. M. White, who has succeeded Mr, Evans at 
Barrow. 

Some improvement in the manufacture of puddled iron has been 

tented by Mr. J. A. Crawford, of Church-street, Walker-on- 

'yne. It is not ofter now-a-days that much attention is paid to 
introducing anything new in the puddling process, as owing to the 
advances made by steel, and the extent to which iron has been 
driven out of the market by it, puddling iron has been looked upon 
as a decaying industry. r. Crawford, in manufacturing malleable 
and gun iron by the hand puddling process, proposes to melt the 
pig iron to be used in a cupola with a small amount of scrap, and 
on the iron becoming liquid it is conveyed to the puddling furnace, 
and allowed to remain there until it has reached the standard heat. 
If scrap is scarce, manganese may be added to the liquid iron after 
leaving the cupola. It is claimed that the output per puddling 
furnace is much increased. Min 

The demand for all descriptions of pig iron is fair, and the 
deliveries are very heavy, especially on export account. They 
were extremely good last month, in fact the best reported in any 
month this year, but it is probable that they will be still larger 
this month, and the November exports also may be larger than 
usual. Though so much is being sent away this month, yet more 
would be shipped if the circumstances were not rather unfavour- 
able, thus inducing merchants to hold back wherever the opportu- 
nity presents itself, or wherever the customers abroad are indulgent 
enough to permit of the execution of orders being postponed until 
next month. The fact is that the freights both by sea 
and on continental inland waterways have risen so much 
this month that it is impossible to deliver iron profit- 
ably, but next month it is expected that freights will 
be easier. This month the boats on the canals and 
rivers are so busy conveying grain that an adequate number 
cannot be obtained to carry the iron, and freights are 2s. 
per ton above those of last month. Next month the rush to ship 
grain will probably subside, and freights become easier. To the 
merchants who solc forward last raonth, at a certain price delivered 
at the customers’ works on the Continent, the rise has acted very 
unfavourably, for the cost has gone up 5s. per ton—2s. in land 
freights, 1s. 6d. to 2s. in sea freights, and the rest in higher prices 
for the pig iron itself. It was thought that selling prices would 
have declined, instead of advancing, and sellers for shipment acted 
on the strength of that in selling for delivery during the autumn. 
The exports of pig iron from Middlesbrough this month to Wednes- 
day evening amounted to 41,495 tons, against 42,550 tons in 
September to 14th. 

e value of No. 3 Cleveland pig during the week has been kept 
at about 40s, 3d. for prompt f.o.b. delivery, and this has been paid, 
heats 40s. 14d. has also been taken, but the makers of the leading 
brands have so many contracts on their books that they will not 
accept less than 40s, 6d. The price for delivery over the current 
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quarter is the same as for prompt, and for the first quarter of 1892 
buyers will pay 40s., but at present scarcely any producer is read 
to accept that. Middlesbrough warrants have only fluctua 
slightly this week—between 40s. and 403. 3d. The stock in Connal’s 
stores on Wednesday evening was 150,854 tons, or 982 tons 
decrease on the 7th. No. 4 foundry pigs are very scarce, and 
cannot be had under 39s. 3d.: they are in good request on 
Scotch account. Grey forge is 37s. 3d. Business has been done in 
No. 1 this week at 42s, 6d, A fair demand is reported by makers 
of East Coast hematite, but this is so scarce that the requirements 
of consumers cannot readily be met, and 50s. per ton f.o.b. is the 
lowest rate that will be taken for mixed numbers. The demand is 
chiefly local and for Sheffield, but more is being taken for export 
than for a long time past. Hematite ore is stiff in price and tend- 
ing upwards. Rubio is 13s. 6d. per ton delivered at Middlesbrough, 
and freights are improving, 5s. 104d. per ton Bilbao—Middles- 
brough having been paid several times this week, or 14d. advance 
on last week, and 44d. advance on last month. However, a 
contract for the a of 30,000 tons of ore over next year has 
been entered into at 5s. 6d. per ton, and inquiries for tenders for 
the freight for 30,000 to 40,000 tons more have been made. 

The strike of engineers at the Central Marine Engineering 
Works, Hartlepool, which has been in progress for a month, is 
nearing its termination. The employers have agreed that they 
will not employ more than one apprentice for each two regular 
operatives engaged. Work would have been resumed ere this, but 
the men have made a most reprehensible claim—that all the men 
who have continued at work during the strike shall be discharged, 
a proposal to which the firm very properly refuse their consent. 
The question of overtime at the engineering works is likely to 
lead to some stoppage of operations at the Elswick Works. 

The statistics of the Middlesbrough Chamber of Commerce for 
the quarter ended September 30th show that out of 92 furnaces 
erected within the limits of that port 68 are in blast—against 76 a 
year ago—and of these 50 are producing Cleveland iron, and 18 
hematite, &c. The production of pig iron was as under :— 


Cleveland Iron. 
1891. 


1890. 
Tons. Tons. 
CR. ns. ns. sone BEE a> os os 
For cee quarters 967,180 .. .. .. 972,880 
Hematite, dc. 

For quarter .. .. .. .. .. 198,000 .. .. .. 184,000 
For quarters .. .. .. 406,000 .. .. .. 586,000 
Total of all kinds, 

For quarter .. .. .. -- 455,048 .. .. .. 512,845 
For quarters -. 1,378,180 .. .. .. 1,508,880 


The stock of Cleveland pig iron at September 30th was 250,390 
tons ; decrease, 8361 for the quarter. Pig iron shipments from 
Middlesbrough for nine months 659,514 tons, against 588,569 tons 
in 1890. The shipments of manufactured iron and steel were :— 





1891. 
Cc on ~ 1890. 
Iron. Steel. Total. 
Tons. Tons. Tons. Tons. 


For quarter.. .. .. 47,852 .. 50,065 .. 97,917 .. 125,870 
For three quarters .. 164,475 .. 185,844 .. 299,819 .. 381,288 
The value of all goods, except coal and coke, exported from 
Middlesbrough during the nine months of this year reached 

£2,214,022; decrease upon 1890, £395,641. 

t week I reported the presentation by gentlemen repre- 
senting the trade of the district of a testimonial to Mr. Franklin 
Hilton, C.E., who has for several years been general works 
mi r and chief mechanical engineer for Messrs. Bolckow, 
Vaughan, and Co. We have now to record that on Saturday 
evening last at the Odd Fellows’ Hall, Middlesbrough, a compli- 
mentary dinner was given to him, when he was presented by the 
officials, staff, &c., of Messrs. Bolckow, Vaughan and Co., and a 
few friends with a testimonial as a mark of their esteem. About 
120 persons were present, and Mr. George Scoby Smith, of 
Messrs. Bolckow, Vaughan and Co., presided in the absence 
through indisposition of Mr. William Bosher. The presentation 
was made by Mr. John Anderson, one of the oldest officials 
of the company, and now the blast-furnace manager at their 
Cleveland works. The testimonial consisted of a silver tea 
and coffee service, including kettle and tray, a gold watch and 
chain, together with a handsomely illuminated address. Mr. Hilton, 
in acknowledging, said that he scarcely knew how to thank the 
subscribers sufficiently. He thought he ought to be getting used 
to such occasions as these, seeing that that was the fourth time 
within the past fortnight that he had to return his thanks for such 
expressions of goodwill. Several toasts followed, including ‘‘ The 
Town and Trade of Middlesbrough,” which was proposed by Mr. 
William Mitford, of the North-Eastern Railway Company, and 
responded to by Sir Raylton Dixon, of the Cleveland Shipyard, 
Middlesbrough. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been rather more business this week in the Glasgow 
pig iron warrant market, although the quantity of iron changing 
hands is still comparatively small. Very little business has taken 
place in Scotch warrants, the price of which is nominally 47s. cash. 
Cleveland iron has sold from 40s. 14d. to 40s. 3d., and hematite 
from 49s. 1d. to 49s. 3d. cash. 

The prices of makers’ iron are as follows:—G.M.B. and Govan 
f.o.b. at Glasgow, per ton, No.1, 47s. 9d.; No. 3, 47s. 3d.; Monk- 
land, No. 1, 48s. ; No. 3, 47s. 6d.; Carnbroe, No, 1, 48s. 6d.; No. 
3, 48s.; Clyde, No. 1, 56s.; No. 3, 52s.; Gartsherrie, No. 1, 57s.; 
No. 3, 54s.; Summerlee, No. 1, 57s.; No. 3, 53s. 6d.; Langloan, 
No. 1, 57s.; No. 3, 54s.; Coltness, No. 1, 57s. 6d.; No. 3, 54s.; 
Calder, No. 1, 57s.; No. 3, 53s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 57s.; No. 3, 50s.; Eglinton and Dalmellington, No. 1, 5ls.; 
No. 3, 50s.; Carron, at Grangemouth, No. 1, 61s.; No. 3, 54s.; 
Shotts, at Leith, No. 1, 58s. 6d.; No. 3, 55s. 

The shipments of pig iron from the Scotch ports in the past 
week amounted to 8099 tons, compared with 8597 in the corres- 

onding week. Canada took 1370 tons, Italy 1530, France 250, 

Jnited States 200, Belgium 150, Australia 145, Holland 110, 
India 110, Germany 96, Russia 50, other countries 267, the 
coastwise shipments being 3461, against 3916 in the corresponding 
week of 1890, 

Since last report one furnace has been taken off ordinary and 
one off basic iron, but one has been placed on hematite and another 
on ferro-manganese, so that the total number blowing remains the 
same as before, viz., 75, and this compares with six at the same 
time last year, when the blast furnacemen’s strike had begun. 

The stock of pig iron in Connal and Co.’s Glasgow stores has 
been reduced several hundred tons, and the total is at length 
below 500,000 tons. 

During the past week there was exported from Glasgow loco- 
motive engines to the value of £3279 ; sewing machines, £13,833; 
machinery, £12,416 ; steel goods, £6370 ; and general iron manu- 
factures £18,659. 

There has been rather less inquiry within the past few days for 
manufactured iron. Orders are decidedly fewer than of late, but 
makers’ books are so well filled that the prospects are favourable, 
and prices are steadily maintained. The lowest grade of common 
bars is quoted £5 17s. 6d.; second grade, £6 2s. 6d.; highest 
grade, £6 5s.; best bars being 10s. per ton higher ; sheets, 
£7 12s. 6d.; all less 5 per cent. discount. 

The steel trade is well employed compared with what it wasa 
short time ago. Orders continue to drop in for shipbuilding 
material, and some makers are also well supplied with work of a 
miscellaneous character, both for home use and export. Steel 
angles are quoted £5 17s. 6d. to £6; ship-plates, £6 10s.; boiler- 
plates, £7 10s.; bars, £6 15s.; sheets, £8; all less 5 per cent. 
discount for delivery in Glasgow district. The imports of ened 
ore into the Clyde during September amounted to 26,050 tons, a 





decrease of 14,140 tons compared with the arrivals for September, 
1890. During the past nine months the imports have been 185,268 
tons, against 411,775 in the corresponding period of last year, 
349,865 in 1889, and 325,775 in 1888. 

The coal trade is not quite so regular as it has been for a con- 
siderable time. The irregularity consists in the fact that while 
some classes of coals have been very firm, others are either 
tati 'y or ting an easier demand. Splint and main coals 
have both been active, splint especially being very firm; ell coal 
is unchanged. Fora long time steam coals remained unaltered, 
but they are now more difficult to sell, and prices of the better 
qualities have receded about 3d. per ton. Coalmasters have not 
found it easy to enforce the recent increase of 1s. per ton in house- 
hold coals to the domestic consumer. The principal reason of this 
is that several influential firms have made no advance, and there is 
therefore some danger of those who have raised prices losing a 
portion of their trade, Another element of weakness has been 
introduced into the market by the Fife coalmasters reducing their 
prices 6d. per ton. Dross is extremely plentiful, cheap, and diffi- 
cult to sell. There are large bings of it at most of the collieries, 
which it will take a long time to clear away. Prices, f.o.b. at 
Glasgow, are :—Main coal, 8s. to 8s. 2d.; ell, 9s. to 9s. 3d.; splint, 
9s. 3d.; steam, 10s. to 10s. 6d. 

The colliers in the central districts of Lanarkshire have peti- 
tioned the Coalmasters’ Association for an advance of wages, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE stormy week has had a perceptible effect on the coal trade 
by delaying the arrival of tonnage. Small steam has suffered much 
from this cause, and prices are down lower than they have been 
since the good times in coal. The quotations midweek were as low 
as 4s, 9d. 

To the surprise of most authorities the price of large steam is 
fairly maintained. The best is stil] 18s. 6d. to 13s. 9d., and more 
for exceptional Seconds vary from 12s, 6d. to 13s. 3d. 

We are now getting close to the house coal season, and prices 
from this time on may be expected to show an upward ten —_ 4 
The quotations at Cardiff this week are :—Large, 12s, 9d.; through, 
10s. 6d.; and small best, 8s. 6d. No. 2 Rhondda is selling at 
10s. 9d. to lls. Swansea shows a slight increase on these quota- 
tions, large being 13s. to 13s, 3d. 

Coke maintains a moribund condition. At Cardiff, furnace can 
be bought from 17s, and foundry from 18s. 6d. Swansea furnace 
from 16s., and best foundry from 19s, 

Patent fuel continues firm at last week’s prices, and pitwood and 
iron ore are unaltered. At Swansea, sales of the latter are being 
effected at 18s, to 19s. Cardiff prices are firm at 16s, 3d. 

Messrs. John Cory and Son, the enterprising coalowners, of 
Cardiff, and shippers, have added another fine steamer to their 
fleet. This is a large iron screw, launched a few days ago from 
the shipbuilding yard of Gray and Co., West Hartlepool. The 
Ruabon, as the steamer was christened, has a carrying capacity of 
3000 tons. She is to be fitted with triple expansion engines of the 
latest design, with cylinders of 20in., 3l}in., and 53in., with 36in. 
stroke. Her two boilers will work up to 1601b. pressure, and she 
is to be provided with a large donkey boiler, four steam winches, 
and other improvements. 

quantities of ore from Bilbao have come in this week, 
and no inconsiderable quantity of Whitehaven, the latter from 
Swansea. One is reminded by this of the fact that at one time 
most of the ironmasters of South Wales used nothing else than 
native ore, with a mixture of that of Whitehaven ; now the ore of 
Spain, Greece, and Algeria takes all the running, the first-named, 
in the form of Rubio ore, being the principal. 

There has been a little more business done in the iron and steel 
works, and some large shipments taken place to Port Pirie and 
elsewhere. But the bulk of trade continues to be tin bars. 
Swansea imports last week included 527 tons of rails. 

At a meeting of the Swansea Harbour Trust this week a gloomy 
report was tendered. Dredging had cost £700 last month, and in 
the after di ion it was pointed out that the only remedial mea- 
sure was the extension of the West Pier, which would cost £28,000, but 
if this saved the Trust £700 a month, the sooner carried out the 
better. The reportembodied astill moreserious statement—the great 
falling-off in coal and coke shipments to the extent of 32,000 tons, 
and, taking the past seven months, a decrease of 75,780 tons. It 
was stated that complaints were being constantly received that the 
cost of putting coal on board at Swansea was from 6d, to 1ld. per 
ton more than at Cardiff. They had tried to get relief by a reduc- 
tion of railway rates, but this the railway authorities demurred to, 
as it would affect their whole system. 

Rail renewals, as I anticipated, are beginning to tell. Taking 

the life of a steel rail at seventeen years, as compared with seven of 
the old iron, a time must come when the great laying of steel rails 
which took place from 1870 up must begin to show signs of a 
necessity for renewal, — iy upon heavy lines. As showing 
the quantity of rails laid down at ports, I find that the Bute Docks 
alone has a greater length of rails than the Taff Vale Railway 
system. 
On Swansea Exchange mid-week, the following quotations ruled: 
Pig iron stationary at 47s., Glasgow; Middlesbrough, 40s. 14d.; 
Welsh bars, £5 7s. 6d. to £5 10s.; heavy rails, £4 5s. to £4 7s, 6d.; 
light, £5 10s. to £5 12s. 6d.; steel sheets, £8 to £9 ; iron, from £7 
to £8. It will be remembered that a familiar quotation some time 
ago for steel sheets was £12. This will be one of the staples of 
the new Dowlais Ironworks at Cardiff, which, notwithstanding the 
depressed trade, continues to increase towards the required 
dimensions, If times do materially improve, the policy of building 
works when labour wage is low will be justified. 

Bessemer tin-plate blooms are at £4 15s. to £4 17s. 6d.; tin- 
plate bars, £5 to £5 2s. 6d.; Siemens, £5 5s. to £5 7s. 6d. 

In tin-plates a certain quietness prevails, but this is only a 
temporary evil. The utmost confidence prevails that the trade is 
regaining strength. Considering the large stocks accumulated in 
America, it must take a little time for a marked depletion. As it 
is, the steamers arriving at Swansea show a steady increase, but 
there was a falling off in the exports last week. The total plates 
sent from Swansea was limited to 16,572 boxes, while the quantity 
sent from works totalled 35,030. As a consequence stocks now 
stand at 113,834 boxes, Clearances next week are expected to be 


eavy. . 

The old Lodge Works were started at Llanelly this week. This 
completes the restartings. Orders are on the increase in the 
locality for Batoum, India, and the Colonies. 

Quotations this week at Swansea were as follows:—Iron cokes, 
= 4 to 13s.; Bessemers, 13s. to 13s. 3d.; Siemens, 13s. 6d. to 

The indulgences of a certain section of the colliers are taking a 
new form, and cruelties to pit horses are on the increase, This 
week an Aberdare hauler was charged at the police court with 
throwing a sprag at a horse, knocking out one of its eyes. He was 
fined £5 and costs. His defence was that the poor animal ‘ turned 
its head round when he was going to strike him for not backing.” 
— — of electric haulage would do away with this 

rutality. 

eared have shown a falling off of late, but I note that Newport 
shows a fair increase. Last week the total was 51,120 tons. 

Two prominent men in the Cardiff trade died this week, Mr. 
Douglas, of the Lewis Merthyr Steam Coal Co., and Mr. Hutchin- 
son, of Hills Dry Docks, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


SINCE last letter the general condition of the iron trade over here 
has continued to be what may be termed not unfavourable, for 





while there is no actual improvement to boast of, there is yet this 
much te say, that what was good before has fully remained so, 
and that nothing has interfered with the general tendency to firm- 
ness, There is evidently an inclination to admit that prospects are 


clearing up. 

The Rilesian iron industry has during the week appeared a trifle 
more lively. The output of pig iron being still limited, stocks 
could not accumulate; on the contrary, they are visibly decreasing, 
while fresh production of pig was readily sold. In merchant and 
constructional iron demand has shown a fair activity, and those 
works which can offer certain favoured qualities, also steel works 
producing railway material of any kind, are well provided with 
orders and fully occupied, So far all is satisfactory, but then 
comes the price, and this is still complained of as leaving no profit. 

The Austro-Hungarian iron industry continues to enjoy the con- 
fident tone and cheerful activity of previous weeks. A hope seems 
justified that this very satisfactory condition will continue in the 
near future. 

The Rima-Murany Iron Company is reported to have bought the 
total production of 1892 of five Hungarian blast furnace works, 
When it is considered that the company is in possession of several 
1 blast furnace works already, this transaction, to secure 
additional quantities of pig iron naturally leads us to sup that 
in circles where opportunities never fail for forming an opinion, the 
prospects of the trade are looked upon as encouraging. In the 
manufactured iron branch bars still enjoy lively request; there is 
also a fair inquiry coming forward for girders and general con 
struction iron. Active employment is being carried on at the steel 
works ; and with regard to foundries and machine factories the 
same can be reported. The wire trade remains as before, 

In France no further improvement has taken place regarding 
the state of the iron market. Prices are nominally unchanged, 
but concessions are obtained without much difficulty. It is stated 
—comptoir de Longwy—that French inland trade took just 
40 per cent. of the total production ; ype eee | the remaining 
60 per cent. must either go in stock or be exported. 

No noteworthy cha have, during this week, occurred on the 
Belgian iron market. “There is, if anything, rather a decrease in 
demand perceptible, but prices are maintained. The syndicate of 
the millowners has been prolonged for another year. Various 
schemes are under consideration to give an impetus to trade in 
general, and to the engineering branches in particular, and surely 
the enterprising and indefatigable Belgian will not easily be dis- 
couraged. In the Rhenish- Westphalian iron industry the situation 
remains as before reported. In pig iron, especially, only a slow 
kind of business is going on, quotations being still unremunerative. 
Manufactured iron, on the other hand, is more favoured, both in 
regard to prices and demand. In Siegerland and Nassau iron ores 
remain rather weak, at low prices, and with limited demand. 
Spathose iron ore is quoted M. 7:50 to 8 p.t. at mines ; roasted 
ditto, M. 10°30 to 12; inferior sorts, M. 9 to 11 p.t. at mines. 
Nassau red iron ore stands M. 9°10 to 9°20 p.t., free Dillenburg. 
For Luxemburg—Lorraine minette 40 p.c. contents—M. 2°40, 
2°60, and 3°20 p.t. is given, according to quality. , 

Regarding the different branches of the pig iron trade, spiegel- 
eisen has just recently been in improved request ; 5000 t. have 
been sold to America lately, and besides this several orders of 
importance are still holding out. In spite of these encouraging 
circumstances prices have moved in rather a downward direction. 
For the 10 to 12 p.c. grade, M. 56ispaid. Forge pig isin moderate 
request at M. 52 for No. 1, M. 49°50 for No. 2, and M. 45 to 47 for 
No, 3, p.t. at works, agg still stands at M. 69 for No. 1, 
and M. 58 to 60for No. 3. ic M. 50 p.t., Bessemer M. 57 to 
63 p.t. at works, There is, generally speaking, a fairly good 
inquiry noticeable for all descriptions of manufactured iron. Bars 
are in moderate but steady demand on home account, while foreign 
demand remains weak and ir lar as before. Prices are main- 
tained with some difficulty. Girders have not altered since last 
week : foreign competition still pressing down prices to a miserable 
flat. The girder convention bas been prolonged for six months. 
Heavy plates continue to be pretty well called for. Experience 
has shown that this branch of business generally begins to slacken 
about July and August, only regaining more life towards October. 
At present the works are, for the greater part at least, well pro- 
vided with orders, some of older date, and a fairly regular occupa- 
tion is thus secured for the near future. 

The sheet trade is badly off just now, and prices are as low and 
unprofitable as they well can be. This applies more eer 
to the sheet trade of Siegerland, The wire trade, though lately im- 
proved to a certain extent, and showing a stiffening of prices here and 
there, is not much to boast of as yet. Most of the iron foundries 
and machine factories report th lves moderately well employed, 
but at unprofitable prices. The activity of the wagon factories 
appears to be more satisfactory in this respect, and this branch is 
one of the few that may be said to be flourishing. 

Present list prices per ton at works are as follows :—Good mer- 
chant bars, M. 135; angles, M. 140 to 145; girders, M. 105; bars 
in basic and Bessemer, i. 135 to 140; hoops, M. 140 to 147°50; 
billets in basic and Bessemer, M. 90 to 95; ee os: M. 180; 
tanks, ditto, M. 155 to 160; steel plates, M. 165 to 170; tank, 
ditto, M. 140; thin sheets, M. 135 to 140; iron wire rods, common 

uality, M. 130; drawn wire in iron and steel, M. 140; wire nails, 
it. 186; rivets, M. 183 to 185; Bessemer rails, M. 115 to 121; 
fish-plates, M. 120 to 145 ; steel sleepers, M. 115 to 120; complete 
sets of wheels and axles, M. 300; axles, M. 220; steel tires, 
M. 220 to 230; light section rails, M. 110. 

It has long been a desideratum of railway and of military autho- 
rities in this country to see a uniform system of brakes established 
on all the German lines. The importance of it, and the possibly 
serious consequences of its want in case of military movements, 
had repeatedly and most earnestly been pointed out. But there 
were difficulties of an exceptional kind to overcome. For while 
the State lines in Prussia proper are provided with the Carpenter 
brake, of which the late Minister of Public Works was a firm 
adherent, the South German lines have adopted the Westinghouse 
brake, which they quite as obstinately decline to give up, declarin 
it to give every satisfaction. A meeting of the engineers an 
officials of all the ae pes railway lines inthe empire was therefore 
held at Leipzig last month, for the pr of considering and 
deciding the question. The outcome of this has been the general 
adoption of the Westinghouse system. Now, it only remains for 
the next Reichstag to grant the sum required for the putting into 

ractice, 

" The 1,000,000th visitor—paying entrance—was on the evening of 
the 7th inst. admitted to the Frankfort Electrical Exhibition. e 
event had been looked forward to with curious excitement, only 
one turnstile having been left open since seven o'clock to facili- 
tate counting, and when, soon after eight o’clock, the important 
person entered—unsuspiciously, of course—there was such cheering 
and greeting that the visitor—a seldier on furlough—was startled 
fora moment. On being made acquaiuted with the circumstances 
of the case, however, he soon rose to the occasion, and is said to 
have received in perfect attitude the various semi-jocular addresses 
and attentions yo him. scosiiautinaaie i 

The municipality of Stuttgart has bought the water power of the 
Neckar, rey me So aay we as the birthplace of Schiller—at a 
cost of M.270,000 for the purpose of making it serviceable in the 
lighting of their capital. This is probably the first effect of the 
success of the Lauffen installation, 

In Belgium no change for the better can as yet be reported to 
have appeared on the iron market. It may be a long time before 
the general iron industry of that country has recovered from such 
a period of depression and dulness as the present. Very few new 
orders are coming in, and those few at such prices that profiti s 
out of the question. A rather considerable order for railway 
wagons and locomotives has been divided, so that several of the 
works will be in occupation for a time. It appears from statistical 
reports that export has been decreasing in the country during 
the present year, only pig iron, iron rails and ores showing & 
considerable increase, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 8th, 1891. 


A HEAVY business has been done during the 
past week in pig iron and steel billets. Late in 
the week some of the largest contracts made this 
year were closed, and at prices which buyers 
considered quite reasonable. There isa stronger 
disposition this week than last to accept winter 
business in iron and steel at lower rates, The 
larger re companies have, it would 


appear, relinquished the idea of realising an 
advance very soon, Last week’s sales of pig iron 
were 30,000 tons. The managers of 8 in the 


South-Western States are figuring with the 
Chi railmakers for terms for large lots, put at 
>7,000 tons ; but as they are not offering sufficient 
inducements it is probable the orders will be 
small, All trade conditions are favourable. Cro 
receipts are largely in excess of last year. _Rail- 
way returns continue toimprove. Steel mills are 
filling up with orders, General business is im- 
proving merchant iron. Boiler plate and steel for 
shipbuilding purposes are in active request. 
Money is easy in financial centres, but rates of 
interest in remote agricultural localities range 
from 10 to 18 per cent. The tendency in prices is 
upward, but it is not probable that there will be 
a general advance for some months, 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Eberhaldt Syndicate, Limited. 

This company was registered with a capital of 
£16,000 in 34 £500 shares, 15 £250 shares, 1 £150 
share, and 1 share of £100, to acquire certain 
patents relating to an improved compound for 
extinguishing fires, and for that purpose to adopt 
and carry into effect certain agreements, one made 
September 21st, between John Maddocks, on 
behalf of this company, of the one part, 
and F, W. Durant of the other part; the 
other made September 30th, between H. New- 
man and G, F, Dawson of the one part, and W. 
C. Lupton of the other part, and to develope 
and turn to account the same. 

With slight modifications the regulations of 
table A apply. 





Railway and Works Contractors, Limited. 


This com was registered with a capital of 
£102,620, divi ed into 10,000 A shares of £10 
each, 12 B shares of £10 each, and 2500 C shares 
of £1 each, to undertake, in any part of the 
world, the construction, maintenance, or working 
and carrying on of any railway, tramway, dock, 
harbour, waterworks, gasworks, system of electric 
lighting, mines, chemical works, or other work 
or undertaking of a public or private or commer- 
cial character, and to apply for or otherwise 
acquire and perform the obligations of any con- 
cession. The first subscribers are :— 


8) 
G. Edwards, 36, Mount Ararat-road, Richmond, 


urrey a ae ee ee 1 
P. F.G. Lord, Clovelly, Eltham .. .. .. . 1 
J. Inman, Mion og! House, Sydenham .. .. 1 
W. W. Simpson, 61, Westbourne Park-road, Bays- 
De > ak) ak eaves. be dh ee. oh..0n 1 
R. a 17, Palatine-road, Stoke Newing- 
nm 1 


Ww. | Mathieson, 4, York.villas, Hargreave Park, 
A. T. Brown, 4, York Villas, Hargreave Park |. 1 

The first board shall consist of seven directors, 
of whom two shall represent the holders of “A” 
debentures, two the holders of ‘‘B” debentures, 
and the remaining three the shareholders. Quali- 
fication £10. Remuneration to be determined by 
the company in general meeting. 





Raine and Company, Limited, 
This rsp oo was registered with a capital of 
£25,000 in £10 shares, to acquire the undertaking 
of an iron and steel manufacturer and general 
merchant, now carried on by B. W. Raine and 
G, Raine, at 40, Collingwood-street, Newcastle- 
on-Tyne, Winlaton Mill and Delta Iron and Steel 
Works, Derwenthaugh-on-T ne, under the style 
of Raine and Co., in accordance with an agree- 
ment made October 3rd between B, W. Raine 
and G. Raine, of the one part, and W. H. Scott, 
on behalf of the company, of the other part, and 
to carry on in all its branches the business of iron 
and steel manufacturers, iron, brass, and other 
metal founders, and fitters, millwrights, &c. The 
first subscribers are:— 
N. Raine, sen., 7, Callerton-place, Newcastle-on- 
apr carer iy ae 
B. W. Raine, 40, Collingwood-street, Newcastle 
G. Raine, 40, Collingwood-street, Newcastle j 
J. Raine, Winlaton ‘Mil, Blayden-on-Tyne .. 
H. A. Raine, 7, Callerton-place, Newcastle .. 


E. Raine, Ravensworth-crescent, Low Fell... 
E. J. Raine, 45, Hotspur-street, Tynemouth 


The number of directors is not to be less than 
three, nor more than five. The first shall be B. 
W. Raine, G. Raine, and N, Raine. Qualification 

500. Remuneration to be determined by the 
company in general meeting. 


tt te et 





Bridgnorth Castle Hill Railway Company, 
Limited. 

_ This company was registered with a capital of 
£6000 in £10 shares, The objects for which this 
company is established are sufficiently indicated 
by the title. 

Registered without articles of association, 





Read, Campbell and Company, Limited. 

This company was registered with a capital of 
£150,000 im £10 shares, to take over and » nica Rog 
on the terms of a Lay reement expressed 
o be oe between 3 A “*k mapetar J. 

amp! carrying on business in partne at 
Broad-street-avenue, E.C., under the style of 
Read and Campbell of the one part, and this com- 


pany of the other part, the business heretofore 
carried on by Messrs, Read and Campbell, as 
engineers, and contractors for public works; to 
acquire any machinery, plant, stock-in-trade, ke., 
of the said firm ; and to carry on in all its branches 
the business of miners, builders, contractors, 


engineers, shipowners, merchants, &c. The first 
subscribers are :— 
Shares. 
W. R. Read, Broad-street-avenue .. .. .. «- 1 
J. _—e 14, Abbeville-road South, Clapham . 
ar fe Uae S86) én. bh 00-- 08 oe oe ee 
C. R. Pearson, 2, Balfour-terrace, High-road, Ley- 
ONL, in. 04 O64 ag nam lenses eek oh 1 
W. A. Hill, 20, Colwell-road, East Dulwich.. .. 1 
W. Waters, Palmer's Green Sa aie CORT tan) be 1 
G. St. J. Mildmay, Broad-street-avenue .. .. 1 
A. 8. Jecks, 24, Austin Friars, E.C. ‘6 ek ws 1 


The number of directors is not to be less than 
three nor more than five. The first shall be H. V. 
R. Read, A. J. Campbell, and G, St. J. Mildmay. 
Qulification not specified. Remuneration, H. 
V. > Read and A. J, Campbell, £2500 per annum 
each, 





Furness Brush Manufacturing Company, Limited. 
This company was registered with a capital of 
£3000 in £1 shares, to carry on in all its branches 
the business of wood turners and brush manufac- 
turers at Dalton-in-Furness. 
Registered without articles of association. 





Meteorological Council, 


This pry og | was registered for the adminis- 
tration of the Parliamentary grant for meteoro- 
logical purposes, the management of the Meteoro- 
logical Office, and the doing of all such lawful 
things as are incidental or conducive to the 
attainments of the above objects, 

For the purposes of registration the number of 
members of the association is declared not to 
exceed ten, with an individual liability in the 
event of winding up of the company of £1. 








INSTITUTE OF MARINE ENGI. 
NEERS. 


A MEETING of the Institute of Marine Engineers 
was held in the Town Hall, Stratford, on Tuesday, 
the 14th inst., presided over by Mr. T. F. Auk- 
land, hon. member. A paper on “ Stability and 
the Motion of a Vessel among Waves,” by Mr. 
J. A. Rowe, was read. The subject matter was 
illustrated by diagrams, which tended to enhance 
not only the value of the paper, but the interest 
attached to the subject. The hon. secretary pre- 
faced the proceedings of the evening by remark- 
ing that the paper was not intended to be an 
exposition of new views or theories on stability, 
but a simple paper setting forth in plain language 
the views of the author on a subject which he con- 
sidered would be a profitable study, and on which 
an interesting discussion might be initiated for 
the good of all, himself included. The reduced 
diagrams issued along with the proof copies of 
the paper had been kindly executed by the editor 
of the Marine Engineer, and the blocks presented 
to the Institute, while the large diagrams were 
the work of one of the associated members. 

It was announced that the conversazione was 
being arranged to be held in the Town Hall, 
Stratford, on Friday, December 11th. 

The een ee —_ - the pr oere | of 
the paper was taken part in by Captains Hutchin- 
son, Holt, Messrs. Thomson, Veslie, Slater, 
Shanks, and others. Amongst others who were 

resent were several members of the Shipmasters’ 
iety, Captains Hutchinson, Holt, be a age 
Williams, and others. In the course of the dis- 
cussion the importance of the whole question of a 
vessel’s stability was emphasised, and the need of 
bringing the subject into greater prominence was 
pressed upon the attention of all who go down to 
the sea in ships. 

The meeting was brought to a close by the 
usual vote of thanks to the author of the paper 
and the chairman, 








EXPERIMENTS UPON THE VELO- 
CITY OF STEAM.} 


A SERIES of observations upon the peculiar 
shapes assumed by a jet of steam upon issuing 
from orifices of different forms, led the writer to 
the supposition that a discharging nozzle could be 
so proportioned as to give the maximum efficiency 
of expansion under given conditions, and numerous 
experiments were therfore made to determine the 
internal pressure and velocity of the steam at 
different sections of tubes of various shapes. The 
results obtained at 301b., 60 1b., 90 1b., and 120 Ib. 
initial gauge pressure are shown by diagrams and 
tables accompanying the paper, and indicate very 
interesting results, while the characteristics of 
some of the tubes are quite marked. As mijht 
be expected, a cylindrical nozzle is shown to be 
the least efficient, and the terminal velocity of the 
steam in this tube is found to be the same as at 
the initial section of the tubes with divergent 
taper. In the latter style of tube the steam has 
more opportunity for expansion, and the terminal 
—— approaches more closely the theoretical 
value, 

A peculiar circumstance is noted in the text, 
and made very apparent by the diagrams, viz., 
that in a well-proportioned nozzle or thin 
diaphragm the actual velocity of discharge at 
the minimum section is very nearly constant for 
all the pressure of steam used in the tests, and 
for any other section of the tube the same con- 
dition obtains as long as the expansion is con- 
tinued. This qualification seems to be necessary, 
as several instances are given where the expan- 
sion within the nozzle falls far below the atmo- 
spheric pressure, and subsequent contraction 
causes a loss of velocity. 

This fact of constant velocity of discharge under 
certain conditions is commented upon at some 
length, and shown to give good ground for the use 
of Napier’s formula for discharge of weight of 
steam, with the suggestion that the use of the 
initial density of the steam instead of the absolute 
pressure might give even more accurate results, 


1 Se r by Strickland L. Kneass in the 
‘* Proceedings ” of the Engineers’ Club of Philadelphis, 
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THE PATENT JOURNAL. 


Condensed from * The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


2nd October, 1891. 


16,766. Type-writinc Macuings, the English Type- 
Writer, Limited, and M. Donne, London. 

1€,767. Evectric Cookrine and HeatTino, F. W.8. Jenny, 
London. 

16,768. Lirrinc Latcues, H. H. Green, London. 

16,769. Steam Boirers, E. and EB. J, K. Naylor, Brad- 


** 
* 


ford. 

16,770. Scnoo. and other States, G. Taylor and §, T. 
Phillips, London. 

16,771. PHotocraPHic Cameras, F. G. Baker, London. 

16,772. Carriace Lamps, J. Wathin, i m. 

15,773. CLeanino Try and TeryeE Piates, W. H. Davies, 
London. 

16,774. MeTaLuic Case for CiGARETTE Papers, J. and 
M. Braunstein, London. 

16,775. ApveRTisinoG, M. J. B. Schmitt, London. 

16,776. Drawine Room Wueer Skate, P. E. Masey, 
London. 

16,777. Boor Cap, F. E., and C. Finette, 


Germany. 
16,778. COLLAPSIBLE 


Money Boxes, G. Strong, 


mdon. 

16,779. NegpLe THReapeErR, W. Walton, Charlton. 

16,780. PHorocrapHic Lenses, T. R. Dallmeyer, 
London. 

16,781. Buttons, G. H. Jackson, jun., London. 

16,782. Fasteners for Garments, &c., E. Catchpool, 


16,783. AGRICULTURAL ImpLEMENTS, E, Catchpool, 
mdon. 
16,784. Dirrvsinc Heat from Firervaces, C. E. Alten, 


mdon. 

16,785. Workine Fans, G. F. Stainforth —(H. Stain- 
forth, India.) 

16,786. SPARKALENE Decoration, J. H. Greenwood, 
London, 

15,787. SreriLiseR, A. Cornaz, London. 

16,788. Borries, H. Blache, London. 

16,789. Compressors, A. J. Boult.—(G. 
Belgium.) 

16,790. Straight Bar Kwitrinc Frame, R. Rowley, 


Hanarte, 


mdon. 

16,791. Topacco Pipes and the like, E. Roberts, 
London. 

a Topacco Pipes and the like, H. Eyden, Liver- 
pool, 

16,798. DisPLAYInG TexTILe Faprics, J. F. Yeadon, 


mdon. 
16,794. CreeLs for Warpine MILLs, C. H. Birtwistle, 
Manchester. 


8rd October, 1891. 
16,795. AUTOMATICALLY TuRNING OFF Gas, F. Koch, 


London. 

16,796. Device for TurnNinG-orr the Supr.y of Gas, F. 

< and F. Loher, London. 

16,797. GENERATING an INFLAMMABLE COMPOUND, A. 
Langdon, Cambridge. 

16,798. Fire-Licnter, E. Hodgson, Bradford. 

16,799. Botsrer Bearines for the SpinDiEes of SPINNING 
Macarnes, E. and 8. Tweedale and J. Smalley, Man- 
chester. 

16,800. ADVERTISING, A. Hill, London. 

16,801. Harts, &c., A. Hill, London. 

16,802. SmoorHinc Irons, J. Wright and E. Shutt, 


ord, 

16,803. Pistons, T. Shepherd, A. Marr, and J. McG. 
Paton, Manchester. 

16,804. Weep Exterminator, J. Turvey and H. A. 
Grindrod, London. 

16,805. Mountinc THREAD Guripes of Spinninc 
Macuines, E. and 8. Tweedale and J. Smalley, 
Manchester. 

16,806. Ozon!sinG APPARATUSES, J. Ehlis, London, 

16,807. Open Gas Fires, 8. V. Bird and J. 8. Wood, 
Birmingham. 

16,808. LuBricaTors, W. Hartnell, Leeds. 

16,809. Saorrmnc Vessets in Dry Docks, H. Gray, 
Newcastle-on-Tyne. 

16,810. HANDLEBARS 
Coventry. 

16,811. Toots for the Manuracture of Tunes, G. 
Hookham, Birmingham. 

16,812. Tires for Cycies, J. and H. Markus, Man- 
chester. 

— Ve.Locipepes, A. E. Flavell and A. Deakin, 


of VeELociPEeDEs, J. Meek, 


on. 
16,814. Macurnery for Cuttinc Metas, W. W. Hulse, 


ndon. 
16,815. Tires and Rims of VenIcLe WHEELS, J. Cock- 
urn, Glasgow. 

16,816. GoLr Batts, J. Cockburn, Glasgow. 

16,817. Knives, R. J. Christy, Glasgow. 

16,818. Steam RouueEr, T. Gibbs, London. 

16,819. CHANDELIER, C. H. White, jun., London. 

16,820. VenTILaTinGc Rartway CaRriacEs, A. B. Con- 
stantine, London. 

16,821. Secror Recutator for Sprnnrina APPARATUS, 
E. T. Hughes.—(A. Kirschner, France.) 

16,822. Steam BoiLeR or other Furnaces, J. Proctor, 
Manchester. 

16,823. BorLer Fives, F. L. Oschatz, London. 

oo for Mik and other Cans, F. H. Freeth, 

mdon. 

16,825. CoLourinG of GauGcE GLass WATER in Borers, 
A. J. Boult.—(H. Krayer, Germany.) 

16,826. MuLtirLe CoLtour Printinc, F. C. Barker, 
Liverpool. 

16,827. BLowinc Arraratus, E, E. J. Schuermann, 
London. 

16,828. Drivinc the Suarts of Twiners, G. Knowles 
and W. H. Cave, London. 

16,829. Cast Curtine Tooxs, C. J. L. Leftier, Sheffield. 

16,880. Extension Lappers, C. Canciani, London. 

16,831. Rance Finper or TELEMETER, J. Sheldon, Bir- 


mingham. 

16,832, MARINE ENGINE Governors, H. O, Vaughan, 
Newcastle-on-Tyne. 

16,833. Gas Enoines, E. A. Claremont, Manchester. 

16,834 Grips of Openers, &c., W. Lord, T. G. Mills, 
and 8. Newell, Manchester. 

16,835. FicurED Fasrics, T. Taylor and J. Warburton, 


anchester. 
— ee Rinsine and Drarine Trays, T. 
u 


16,887. Paste ULTRAMARINE LAUNDRY Buus, T. A. 
Egestorff, Backbarrow. 
16,838. Joints for Cornice Poxgs, C. J. Harcourt, Bir- 


g \. 
15,889. Maxine Paper, A. 8. Caldwell, Glasgow. 
16,840. Pyeumatic TuBr Apparatus, W. H. Blakeney, 


We 
—— Potato Diccers and GATHERERS, W. Gray, 
we 


16,842. SHors for Horsgs, J. F. Holmes, London. 

16,843. ActuaTiNnG Exit Doors, J. Kaye, Bradford. 

16,844. OpeninG and Fasteninc Doors for ELEvaTors, 
J. Kaye, Bradford. 

16,845. Corn Hotper, W. H. Blakeney, Glasgow. 

16,846. Linine VessELs with Gass, D. Rylandsand A. 
Husselbur, Stairfoot. 

16,847. Jars, D, Rylands, Shepcote. 

16,848. Fixinc SHogs to Horses, G. Calls and F, J. 
Tetley, London. 

16,849. Baker, T. Thorn, London. 

16,850. Severtnc Wire, R. Haddan.—(J. Gérard, 
France.) 

16,851. Mitreinc Bencues or Macuines, R. Uhl, 


ndon. 
16,852. Inp1cGo, The Clayton Aniline Co., Ld., J. Hall, 





and F, Moore, London. 
16,858. MiLK Can Protector or Hotper, C. Heath, 
London. 





16,854. Steerine Saips, J. I. Thornycroft and 8. W 
mdon. 
16,855. Curtains and other Lace Fasrics, E. Cope, 
mdon. 
16,856. Broocues, &c., T. P. and T. W. Lomas, 


London. 
16,857. PREPARING PaRa-AMIDO PHENOLS, J. Hauff, 
London. 
16,858. Cameras, J. Frazer, London. 
16,59. PRePakinG Patrerns, E. Beauledue, London. 
a for Burnine Lig, 8. de la G. Williams, 
maon, 
ee See Gear for Bicycuzs, &c., E. C. Strong, 


naon, 

16,862. Suips’ Bentus, &c, T. Kendrick and W. 
Waldron, London. 

16,863. Pump, C. J. Bremerkamp and W. Fuller, 
London. 

16,864. PeRAMBULATOR Brake, G. R. Roberts, Ports- 
mouth. 

16,865. RatLway Cuarrs, A. Smith, London. 

16,866. ExLectric Prorutsion of Missites, A. G. 
Meluish Peckham. 

16,867. Explosive ProsectiLes, H. H. Grenfell and J. 
G. Accles, London. 

16,868. Paper for Tortet, H. H. Lake.—(S. Wheeler, 
United States.) 

16,869. AuTomaTic Clockwork for Opzninc and 
Crosine Vatves, J. D. Michell, London. 


5th October, 1891. 


16,870. ELecrricaL Brusu, &c., T. Sutcliffe and E. H. 
Atkinson, London. 

16,871. Brturarp Cue Tip, R. Stuart and H. Kelly, 
Bolton. 


16,872. Gotr CLus, W. Cowan and J. W. Johns, Leith. 

16,878. TuBuLous Steam GeneERarTORS, B. H. Thwaite, 
Liverpool. 

16,874. Urixisation of Tipat Rise and Fatt, B. H. 
Thwaite, Live 1. 

16,875. Automatic Erecrricat Apparatus, J. Grant, 

16,876. Rartway CHarrs and Fasrenines, J. Grant, 
Glasgow. 

16,877. Hoists, J. Garner, T. Cockerill, and C. Porrett, 
Manchester. 

16,878. ConpEensino Stoves, 8. V. Bird and J. 8. Wood, 
Birmingham. 

16,879. GRaviTaTION Time ALaRm, H. J. Allison.—(P. 
Hathaway, United States.) 

16,880. VaLves for Pyeumartic Trrgs, J. Clough and R. 
Illingworth, Bradford. 

16,881. Mgasurinc LenoTH of Yarn, &c., A. Combe, 
Halifax. 

16,882. BezR-wasTe PREvENTER, T. 8. Jeans, London. 

16,883. Cranes, A. Dougill, Leeds. 

16,884. TEACHING ALPHABETICAL Sions, F. B. Chad- 
wick, Cardiff. 

16,885. NumMBeRING Macuines, C. Bollé.—(R. Averbach, 
Germany.) 

16,886. Sarery Guarp for Watcues, J. A. Wilson, 
Dundee. 

16,887. Wuerts for Roap Carriaces, N. G. Crall, 
Edinburgh. 

se Skin Garments, A. Del Guerra, 

itt. 

. Boots and SHogs, G. H. J. Gillard, London. 

. Garters, C. Steer, Bristol. 

. Paper Cutter, &c., W. Hastings, Belfast. 

. PERAMBULATORS, J. Harrop, Manchester. 

. Wixpow Fasreninos, T. Rockcliffe, London. 

. Drarnace of Houszs, E. Moloney, Dubli 

. ELectric Arc Lamps, J. B. Spurge, London. 

. Sprinc WHEELS, T. Cleaver, birmingham. 

. Top JacquaRrps for Looms, W. T. Martin and 
W. Hind, London. 

16,898. Foor Appliances for Piayinc Goxr, M. M. P. 
Fraser, Glasgow. 

16,899. Lavatorigs, E. J. Preston and F. G. 8. Ham, 


mdon. 
16,900. BurcLtary and Fire Ararum, J. H. Vine, 


mdon, 

16,901. Heat Enoines, P. E. Singer, London. 

16,902. Hzets for Boots and SHogs, A. Wallington, 
London. 

16,903. Kerrizs, J. Shopland, Bristol. 

16,904. Gas ReevuLators, A. Suiter and A. R. Margary, 
London. 

16,905. Lamps for VeLocipepes, J. and H. Lucas and 
T. Broadbent, London. 

16,906. Toy, F. H. C. Thilo, London. : 

16,907. Heatine and Licutine, L. T. Wilcox, London. 

a. WHEELS and PuLueys, A. Goodwin, jun., 

ndon. 

16,909. Mepicinat Foop, A. D. McKay, London. 

16,910. EvucaLyprus Propvucts, E. , London. 

16,911. AUToMATIC MECHANICAL FicuRE, E. C. Murray, 
London. 

16,912. Raisinc Breap, W. Dawson, London. 

16,913. RupBeR Wires for WaeeLs, J. Burbridge, 
London. 

16,914. PNreumatic Counter, X. Gosselin, London. 

16,915. SMOKELESS Biock Fue, &c, R. F. Strong, 
London. 

16,916. WreatH Hoiper for Corriys, Ingall, Parsons, 
Clive, and Co., and A. Buckler, London. 

16,917. Stop Vatves, H. J. Worssam and J. Bradbury, 
London. 
16,918. Biugz CoLtounmnc Matter, O. Imray.—(The 
Actiengeselischaft fiir Anilin-Fabrikation, Germany.) 
16,919. CoLouRING Matrers, O. Imray.—(The Actien- 
gesellschast fiir Anilin-Fabrikation, Germany.) 

16,920. SPEED RecuLaTor, A. and G. Malliary and F. 
Chaplet, London. 

16,921. BLorrine Liquips, A. Biirkel and C. Osterwald, 
London. 

16,922. WeicHING Macuines, J. Parker, London. 

16,923. Busues for Bunc-HoLEs, H. H. Lake.—-(W. 
Kromer, Germany.) 

16,924. RecuLatine Passages of Coazs, T. Archer, jun., 
London. 

16,925. OpraininG ApHEsION, B. Willcox.—(A. de Bovet, 
France.) 

16,926. Mournine VisiTinc Carps, A. H. Brittain, 


mdon. 
16,927. Cxir for Hotprinc Down Tizs, W. Gardner, 


mdon. 

16,928. F®ep Apparatus for Printinc Macuines, A. 
. Dubois and T. Theeuwissen, London. 

16,929. MetaL Winpow SasHes or Frames, J. 8. Lewis, 


mdon. 
16,930. UmBrE.xas, J. Bidder, London, 
16,931. ELectric Meters, E. C. Grassot, London. 
16,932. Binpinc Books, J. H. Workman, London. 
16,933. StarTinc Tramcars, A. W. White and C. W. 
Gauntlett, London. 


6th October, 1891. 


16,934. Sreconpary Bartreries, H. H. Lake.—(P. 
Kennedy and C. J. Diss, United States.) 

16,935. DovuBLE PLANE Irons, J. Joensen, London. 

16,9386. InstanTANEOUS SuHuTTER, T. E. Smith, South- 


sea. 
16,937. Rotary Moror, W. H., and J. A. Prestwich, 


ndon. 

16,938. Storace Barrerigs, H. H. Lake.—(P. Kennedy 
and C. J. Diss, United States. 

16,939. ENGINEERS’ Stipe Rug, H. J. Allison.—(The 


Keuffel and Esser Company (Incorporated), United 


States. 

16,940. MANUFACTURE of Nuts, H. J. Allison.—(The 
Elastic Nut Company, United States.) 

16,941. Switowes for ELecrric Licutine, A. P. Lund- 
berg, London. 

16,942. Socks for Boots and Ssoxzs, J. A. Turner, 
Manchester. 

16,943. Air TrrEs for BicycLe WueE s, J. Bosworth, 
Kettering. 

16,944. Topacco Pirpz, W. Hoole, Accrington. 

~— Botttes and Stoppers, F. W. MacDonald, 

ive: 





1. 
16,946. Metauic Bepsteaps, J. Middleton and H. 
Horw ham. 
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16,947. Tea-pors, Corres-pots, &c., 8. Auden, Bir- 
mipghain. 

16,948. Maxine IyTarsias in Woop, H. Studte, jun., 
Sheffie 

16,949. Lamps for Generatine O11 from Gas, A. Scott, 
Sheffield. 

16,950. Boots and Saogs, B. and F. R. Collyer, 
London. 

16,951. Means for Usinc Wasninc Bive, H. Carter, 
Manchester. 

16,952. Toys, T. Farrar, Manchester. 

16,953. Batances and Weieninc Macurines, W. B. 
Avery, Birmingham. 

16,954. Looms for Weavinc, W. J. Bamber and L. 
Fletcher, Halifax. 


17,045. Fites, J. L. Stewart and J. and B. Overend, 
London. 

17,046. Potisnina Iron and Sreet Cuains, A. E. 
Busby, Birmingham. 

17,047. Makino Borries, Jars, &c., H. L. Phillips, 


London. 

17,048. Eves for Sram Rops, F. G. Mordaunt, 
Sheffield. 

17,049. ReveRSIBLE ATTACHED Suirt-curr, W. A. 
Smyrk, London. 

17,050. PLastic Compounps, J. U. Robertson.—(C. W. 
Kennedy, United States.) 

17,051. SHape Hoxtper for Lamps, &c, C. Smith, 
London. 

17,052. METHOD of Destroyinc Smoke, J. Johnston, 





16,955. Revo_vino Trapeze, E. Leamy, Birmingh 

16,956. Macazine Fire-arms, H. D. Fitzpatrick.—(£. 
Nicoll, United States.) 

16,957. Lypicatine and Recorpinec Apparatus, C. 
Leni, London. 

16,958. Merauiic Junction Boxes, H. A. and 8. 
Mavor, W. A. Coulson, and W. B. Sayers, Glasgow. 

16,959. ‘tres for Cycies, J. Cockburn, Glasgow. 

16,960. ALCOHOLIC Spirits, &c., R. N. Hendrie and J. 
Renison, Glasgow. 

16,961. Sotrrarres, J. Cooper, Birmingham. 

16,962. Music TorNover, P. H. Snape, London. 

16,963. Tires for Waee.s, W. F. Cheesewright and J. 
P. Woodcock, London. 

16,964. Brakes for Cycies, C. T. Cooper, Birmingham. 

16,965. Paeventinc IncrustaTion in Borers, R. 
Morris, London. 

16,966. Weavine Fancy Heapinos, J. Hottersal and J. 
Kippax, London. 

16,967. Way Wepces for Raiuways, H. G. Freeman, 
Harri A 

16,968. Desrroymnc Rervuss, J. Howden, Glasgow. 

16,969. Heaters for Grain, A. J. Boult.—(F. Beall and 
Hi. Crea, United States.) 

16,970. Steam Conpensers, W. H. Ross, Liverpool. 

16,971. Guipinc Wets in Boots and Sxogs, W. P. 
Thompson.—( The Merrick Sewing Machine Company, 
United States ) 

16,972. Fuzes or SHett Expiopers, G. McDonald, 
London. 

16,973. Exastic Tires, P. Davies, London. 

16,974. Hee. and Toe Piates for Boots and SaHors, 
J. Ransley, H. Lewis, and W. Wright, Glasgow. 

16,975. BaLancep VaLves for STzEaAM ENGINEs, J. Frew, 
London. 

16,976. Sranps for Bicycies, H. McQuiston, London. 

16,977. LacuTyinc Rop Srapies, H. C. Whincop, bir- 
mingham. 

16,978. Umpreias, G. W. Anderson and T. R. White, 
Manchester. 

16,979. Rotary Perrectinc Printinc Macuiness, J. 
Derriey, Manchester. 

16,980. Fasteners for Wixpows, T. Richie, Ireland. 

16,981. Bicycies, C. Shacklock, Beeston. 

16,982. ApsusTaBLeE Seat, T. G., and G. G. Ford, 
Bristol. 

16,983. CoLLAPsIBLE HanDLE-Bars, C. Hervey and R. 
Price, Birmingham. 

16,984. Raisinc and Lowerinc Winpows, R. Robisher 
and E. Greenhalgh, Salford. 

16,985. Fountars Pen Howpers, R. P. Beattie, 

mdon. 

16,986. CanpLes, G. E. Farrow, London. 

16,987. Rock Daiiis, H. G. Williams, London. 

16,988. Bottinc Firour, H. H. Lake.—(/. M. Finch, 
United States.) 

16,989. Printinc TeLecrarpu, H. H. Lake.—(M. G. 
Farmer, United States. 

16,990. CaBLe Rai_ways, J. Dunott, and F. J. Richard, 
London. 

16,991. Type-printine TELEGRAPHIC Apparatus, F. H. 
W. Higgins, London. 

16,992. Gas Lamps, W. 8. Wright, London. 

16,993. Cas RecisTeRInc Macuines, R. Haddan.— 
(The Dayton Autographic Register Company, United 
States.) 

16,994. Morsrenrne Air, A. Schmid, London. 

16,995. Lamps for Cycies, R. Mogford, Birmingham. 

16,996. Bacs, R. Mogford, Birmingham. 

16,997. ILLUMiNaTING GuN SicaTs, 8S. W. Maquay, 
London. 

16,998. Horse Snogs, A. W. Knight, London. 

16,999. THERMostatT, C. M. Martin and A. E. Tavernier, 
London. 

17,000. AuroMaTicaLLy Srrainunc-orr Tza, J. H. 

arber, London. 

17,001. Stop Watcues, N. Jensen, London. 

17,002. Steam Enoines, W. T. Lord, London. 

17,003. Makixc Grips for Seconpary Batreriss, A. F. 
Madden, London. 

17,004. Hoistinc Encings, T. W. Dillon, London. 

17,005. Currinc Macuinery, A. Theisen, London. 

17,006. AppaRatvs for Sanpine Bricss, &c., I. Lange, 
London. 

17,007. Lockisc Wasner for Nuts and Bouts, J. 
Parfrey, London. 

17,008. Curps, J. Parfrey, London. 

17,009. Banps, Pirates, &c., of Metat, E. Martin, 
London. 

17,010. Printinc Macurngs, E. T. Cleathero and J. A. 
Nichols, London. 

17,011. Motive-powerR Macuings, R. Petrie, London. 

17,012. Prope.iers for Torrepo Boats, L. A. Boisset 
and L. O. Mercier, London. 

17,013. BaL_-stoprerep Bort.es, G. Bedford, London. 

17,014. Cigak and Cicarertte Ho.tpers, J. B. 
McDonald, London. 

17,015. SHEDDING Motion for Looms, &c., A. Claudel, 
London. 

17,016. Exc.upinc Dust and Dravucut, H. Gardner. 
—(M. Brown, Cape Town.) 
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17,017. SeaweEep Remover, J. A. Cooke, Worthing. 

17,018. Woop-carvinc Macuines, A. H. Tyler and 
J. 8. E. de Vesian, London. 

17,019. Macnet applicable to Fiurps in Botries, &c., 
5S. Townsend, London. 

17,020. Fret-sawinc Macuines, J. McHardy and 
W. G. de F. Garland, Chiswick. 

17,021. BLow-pipes, W. Bath and T. Kennelly, Bir- 
mingham. 

17,022. Strarininc WaTER Pup, J. White, Glasgow. 

17,023. Gas Encrne Pistons, J. Butler, Birmingham. 

Soe METHOD of Keerinc Matcues, J. Thewlis, 


17,025. Bencn or other Vices, T. Ledward, London. 

17,026. Aromatic ExtincuisHine Devices for Lamps, 
H. G. Barrey, London. 

17,027. Stirreninc Hat Bopies, W. B. Hart and A. 
Ashworth, Manchester. 

17,028. BaLancinc Two-wHEELED CaRRiAGEs, T. C. 
Cleveland, Suffolk. 

17,029. Tuos, E. Birch, Manchester. 

17,030. Tasves, J. Sanderson, Sheffield. 

17,031. Sockets of Wixpow Firtines, M. Lawton, 
Birmingham. 

17,032. ELecrricat HEALTH AppLiances, T. Smith and 
J. C. Hall, London. 

17,033. Cootinc Gas Encine Cy.ixpers, A. Shiels, 
London. 

17,034. MANUFACTURE of AERATED WaTER, H. C. Cox, 
Birmingham. 

17,035. Lupricatixe Device, J. A. McDowell-Guajardo, 
Manchester. 

17,036. Curtery, J. E. Beal, Sheffield. 

17,037. InFLator for Preumatic Tires, J. Mecredy, 
Blackrock, Ireland. 

17,038. Wxicuinc Doven, W. H. Goodyear and W. 
Grainger, Birmingham. 

17,039. FREEzinG Macuine, B. Nava, London. 

17,040. Pontoons, &c., J. Sheldon, Birmingham. 

17,041. Hypravutic Vaives, E. Dearden, London. 

7,042. DyNaMo-ELECTRIC Macuines, J. MacHaffie, 
Glasgow. 

17,043. CLocks, J. F. Abraham, Bradford. 

17,044. Grinpinc and Setting Fives, J. L. Stewart 
and J. and B, Overend, Bradford. 





17,053. Reservoin PensnoLtpers, A. Theodorides, 


mdon. 

17,054 Firesricks, 8: Handscombe and W. Smith, 
London. 

17,055. RerricERators, E. Willows, London. 

17,056. Door FasTenrr, W. Golden, Loudon. 

17,057. Construction of VeLocipepes, C. A. Beney, 
London. 

17,058. Sanpaus, W. W. Paul, Glasgow. 

17,059. CenTRIFUGAL Separator Dovms, 8. C, Hauberg, 
London. 

17,060. Brep Pans, J. H. Smith, London. 

17,061. Horse and other Suogs, G. E. Pritchett, 


17,062. Preservation of Documents, E. M. Harrison, 


mdon. 
17,063. Drivinc Gear of Bicycirs, E. C. Plummer, 
mdon. 

17,064. Caarn for Gear WHEELS of VeLocipepes, H. J. 
Grafham, London. 

17,065. Crank for VeLocirepes, H. J. Grafham, 
London. 

17,066. Dismnrecrators, A. Gibbs, London. 

17,067. Type-writers, E. A. Goddin, London. 

17,068. Sprinc Syap Hooks, J. Palmer, London. 

17,069. Vests and Unpgersuirts, A. J. Boult.—(P. &. 
Wols, Germany.) 

17,070. Dress Saints, A. J. Boult.—(/. B. Kleinert, 





-) 

17,071. Kxurg-cLeaninc Macutnes, W. G. Kent and 
J. W. Sutton, London. . 

17,072. Grass Cutters, J. Hornsby, J. Innocent, and 
J. Money, London. 

17,073. Expvosion Enoines, W. Hornsby and R. 
Ed , London. 

17,074. Execrricay Supways, J. C. Reilly, London. 

17,075. Fastenine Device, W. W. Horn.—(G. A. Weld, 
United States.) 

17,006. Bepsreap Braces, W. W. Horn.—{J. F. Blair, 
8. EB. Willis, and J. A. Lindsay, United States.) 

17,077. Crank Pin Turninc Macuine, W. W. Horn.— 
(H. Streiber, United States.) 

17,078. Reamer or Broacu, W. W. Horn.—(C. B. 
Rohland, United States.) 

17,079. Rartway Switcs, W. W. Horn.—(2. H. Hawkes 
and M. Winter, United States.) 

17,080. Lamps, W. H. I. Welch, London. 

17,081. FLoorcitota, R. Scott and W. J. Beard, 
London. 

17,082. DyewG Wootten Goops, H. H. Lake.—(K. 
Oehler, Germany.) 

17,083. Hooks and Eyes, J. E. Hulbert.—(W. E. Peck, 
United States.) 

17,084. Macazines for Riries, R. Morris, London. 

17,085. Heavy Guns, R. Morris, Londun. 

17,086. Cooxine, O, Imray.—(L. Rummel, Germany.) 

17,087. New Game, M. Vogel, London. 

17,088. InstTRUMENT for Drawinc Lines, F. Hunte, 
London. 

17,089. Szatinc Casxs, 8. Strickland and F. Brown, 
London. 

17,090. ADJUSTABLE Skate, W. Gowlland, London. 

17,091. Rotary Suarts, F. J. Brougham.—( Messrs. A. 
Cruz and Ca., Portugal.) 
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17,092. Trap for Catcninc Mice, &c, 8S. Webber, 
Ramsgate. 

17,093. CLEaninG Knives, 8. Webber, Ramsgate. 

17,094. Currer-Bars for Mininc Macuinery, G. W. 
Elliott, Sheffield. 

17,095. Receptac.es for Ho_pinc Marcues, 8. M. Levi, 
Birmingham. 

Se Bacoinc Cuioru, &c., A. B. Stott, 


‘ord. 
17,097. Sart Rest for Gearinc Purposgs, F. Baxter, 


17,098. Printinc LANTERN TRANSPARENCIES, J. Dore, 
ndown. 

17,099. Sarery Hanp Lamp for Gas Licutine, 8. 
Riley, Leicester. 

17,100. Mortice Locks, W. Douslin, Huddersfield. 

17,101. VeLocirepes, C. Fell, Manchester. 

17,102. Smoke_ess Powper, A. Guinard and G. Bon- 
jour, London. 

17,103. WasHinc Boarps, J. Sharp, Liverpool. 

17,104. Or Lamps, W. Snelgrove, London. 

17,105. Fasrenrnc StaBie Doors, J. 8. Walley, Salop. 

17,106. SHogs for Skrippinc Waeers of Wacons, M. M. 
Hobson, Durham. 


17,108. Preumatic Tires, F. Howarth and A. E. Payne, 
radford. 

17,109. Ancuor, J. Phillips, Newcastle-on-Tyne. 

17,110. Liquip Taps, J. Kaye, Bradford. 

17,111. Hor Water Heatinc Apparatus, 8. Saunders, 
Manchester. 

17,112. Corrix Lip, P. Parker, Derby. 

17,113. Music Hoiper, J. T. Graham and J. Norton, 


— Sicuts for SMALL Arms, T. Reeves, Birming- 

m. 

17,115. Appiiayces for Lirts, &, R. Middleton, 

a STEAM-BOILER Furnaces, J., and J. R. Scott, 
iw. 


17,117. Putverisinc Macuinery, T. Andrew, London. 

17,118. Arc Lamps, T. Tubini, London. 

17,119. ELecrrica, Switcues, W. C. Cheesewright, 

ndon. 

17,120. CoLourep Lino_eum, H. A. Mansfield, Sur- 
biton. 

17,121. Packinc Tea, C. Fielding and J. White, 
Lond 


on. 

17,122. SusPenpinc Mariners’ Compasses, A. Hughes, 
London. 

17,123. Wueexs, G. C. Baker, London. 

17,124. Mutes for Srinninc, T. Scowcroft, junior, 
London. 

17,125. Lupricator for Encine Cyiinpers, J. Rome, 
Manchester. 

17,126. TReatTinG Cura, &c., J. Slater and J.J. Royle, 
Manchester. 

17,127. Breecu-Loapinc SmaLt Arms, E. G. Anson, 
London. 

17,128. Ear Sprinos, A. Kennedy, London. 

17,129. Prevmatic Tires, C.J. Tate and G. E. Tate, 
London. 

17,130. Mou.pinc Common Satt, F. Perez-Gutierrez, 
Manchester. 

17,131. Tarcet Game, F. W. Burgess, London. 

17,182. Trivers, R. A. Lafount, Birmingham. 

17,133. Jets for Fiuip Pressure, L. Zechmeister, 
London. 

17,184. OpeninG and Cxiosinc Doors of Coa. Boxes, 
W. T. Michelli, Ireland. 

17,135. Concrete Siass for Pavinc, A. T. Hall, 
London. 

17,136. AERATED WaTEeR Macuinery, W. 8. Putland, 
Tunbridge Wells. 

17,137. Vantttoyt Carponic Acip, O. Imray. —(la 
Société de Laire et Cie., France.) 

17,138. Burnine VovaTiILe O11s, A. Shanks.(&. C. 
Dixon, New South Wales.) 

17,139. Pive Coupiines and Traps, &., E, E. Gold, 
London. 





17,140. Saeara or Houper for Kyire, ¥. Redman 
London. 

17,141. Harvestinc Macuines, J. Hornsby, J. Inno- 
cent, and I. Trolley, London. 

17 me Rorary Knirrinc Macuines, C. H. Aldridge, 

mdon. 

17,143. Puoroorapay, A. Brin, London. 

17,144. Bepsrgapand Warprost, J. 8. Lewis, London. 

17,145, AuTooRaPH ReoisTERING Macuing, F, Tuttle, 
London. 

17,146. Bact Bearinos, H. H. Lake.—(@. F. Simonds, 
United States ) 

17,147. Type-nickinc Macuines, J. W. Mackenzie, 
Upper Teddington. 

17,148. Evecrric Swircuss, W. B. Sayers, London. 

17,149. Curtinc Roots of Woopen Terra, B. Gugerli, 
London, 

17,150. Kwrrtinc Macutyes, E. Edwards —-(A. Franz, 
Germany. 

17,151. ILLusTRaTING MgecHanicaL Powers, H, F. Rix, 


ndon. 

17,152, AIR-FILLED Exvastic Tire for Cycves, T. Jordan, 
London. 

17,153. Roastinc Corres Berriss, &c., H. Noble, 
London. 

17,154. Fasric, E. Dean, London. 

17,155. Pen-HoLpers, H. Bowden, London. 

17,156. Pire and Key Wrencues, &c , H. J. Haddan, 
London. 

17,157. Rim for Bicycte Wares, H. Cook and F. C. 
Armstrong, London. 

17,158. DisPLAYING ADVERTISEMENTS, M. W. Lowinsky, 
London. 

17,159. SypHon Cask, D. A. Ritchie, Glasgow. 

17,160. Evecrric AccumuLators, H. H. Lake.—({la 
Société dite Blectriciteits-Maatschappij (systeem de 
Khotinsky), Germany.) 

17,161. FasTENING as a SupstiruTe for Naixs, T. A. 
Fisher, London. 

17,162. Stop Motion for Kyrrrinc Macuines, C. E. 
Sharp, London. 

9th Octoher, 1891. 

17,153. Crnper Boxes, H. L. B, Toobe and E. J. Elms, 
Yorkshire. 

17,164. Workinc Disaprearinc Tarcets for Ririe 
Ssootine, J. J. Wood, Ardington. 

17,165. Bronzine and Dustinc Macutnes, F. M. Mole, 
Birmingham. 

17,166. Firg-LicuTers, E. Pollard, Bradford. 

17,167. Screw Prore.iers, J. Harper, Liverpool. 

17,168. Rotters for Manoues, J. Daffern and A. M. 
Linney, Bedworth. 

17,169. STanD-pipes for WaTER-MarNs, W. R. Hopkins, 
Birmingham. 

17,170. Rotary Encines, W. P. Thompson.—(M. J. 
Bretherton, United States.) 

17,171. Pencit SHarreners, W. P. Thompson.— (A. 0. 
Tannenberg and W. H. Bosinger, Unit d States.) 

17,172. Lerrers for AtTTacHING to GLass, 
Hawksey, Manchester. 

17,173. Gutrer Stays, C. D. Lavington, London. 

17,174. Pipe Cleaner, F. W. Carpenter, Birmingham. 

17,175. CALCULATING APPLIANCES, E. de Lanoy Little, 
Northallerton. 

17,176. Locks, H. D. Fitzpatrick. —(//. Steinke, 
Germany.) 

17,177. Caces used in Lirtinc Macurnes, J. T. Calow, 
Chesterfield. 

17,178. Sores and Heets for Boors, F. H. Gossage, 
ry 

17,179. Exvecore Openers, W. J. Puckett, London. 

17,130. Steps or Lappers, A. Barr, Glasgow. 

17,181. Bruss for Gum, &c., A. C. Thomson, London. 

17,182. Tarcers, J. C. Sellars, Liverpool. 

17,183. Casino Iron Tune, W. Revill, Birmingham. 

17,184. Gotr Batts, G. B. Thornton, Glasgow. 

17,185. Evaporatine Pans, T. Scott, Glasgow. 

17,186. CrrcuLcatinc Water in Fisninc Tanks, C. 
Houston, Glasgow. 

17,187. Expanpinc Buutets, R. Sauer, London. 

17,188. WaTer-proor Garments, 1. Frankenburg, 
Manchester. 

17,189. Inpicators for VenTiLaTors, T. W. Greenwood, 
London. 

17,190. Lusricatinc Ax.es, J. Boardman and T. 
Wilson, Manchester. 

17,191. Frames of Bicycues, G. Taylor, Birmingham. 

17,192. Evectric Distrisution, A. Wright, Brighton. 

17,193. Gas Heatine Appliances, F. Parker, Leicester. 

17,194. Moisteninc Gum, J. Wilson, Glasgow. 

17,195. Manuracturine Hat Brims, M. Cobé, Man- 
chester. 

17,196. Steam Borver, &c., Furnaces, J. Poctor, Man- 
chester. 

17,197. Fastentnc Buttons on Materia, L. Thiel- 
mann, London. 

17,198. Pencit Point Protector, &c., T. Hooper and 
8. G. Moore, London. 

17,199. Votvors, J. B. Fisher, Deal. 

17,200. Stuppine InTeRMEDIATE and Rovinc FRAMES, 
W. Tatham, London. 

17,201. Bets for Drivinc Macuinery, W. Tatham, 
London. 

17,202. ControLiinc Surpcy of Water, &c., H. Faija, 
London. 

17,203. Pweumatic Tires for VeLocirepes, C.M.Linley, 
London. 

17,204. HaVELLER or CLIPPER Macuines, T. Stevens, 
London. 

17,205. Hypravutic Motor for Bicycies, N. 8. Hawks, 
London. 

17,206. Fireproor Lamp, A. N. Mason, Handsworth. 

17,207. Hats, A. D. Guerra, Cardiff. 

17,208. Disinrectant Biock, G. Spencer, London. 

17,209. Srypric, A. E. Wright, Wimbicdon. 

17,210. Hyorta, W. C. Haddon, London. 

17,211. Curr Protector, C. E. Woakes, London. 

17,212. Gas Stoves, 8. Clark and F. Hatcher, London. 

17,213. ExtincuisHine Fires, J. E. Bott, London. 

17,214. Preventinc Winpows from Rartriine, A. 
Johnson, London. 

17,215. Cases for ConTarninc JEWELLERY, W. Heatley, 

ndon. 

17,216. DupLex Pen-HoLper, B. Werres, London. 

17,217. Cuarrs, M. A. McKenzie, Glasgow. 

17,218. ILLUMINATION of ADVERTISEMENTS, M. W. 
Lowinsky, London. 

17,219. Bakers’ Ovens, 8. Page, London. 

17,220. RecTiryING an ALTERNATING CURRENT, S, Z. de 
Ferranti, London. 

17,221. Lamp Buack, E, Binney, London. 

17,222. Coke Ovens and hertorts, W. Creswick, 
London. 

17,223, Seir-inkrne Lever Stamps, C. Wright, London. 

17,224. Castinc a Stee, Biock with a HOLE THERE- 
THROUGH, C. Simmons, London. 

17,225. AGRICULTURAL ScaRIFiERS, E. Slade, London. 

17,226. Socks for Boots and Sxogs, C. Morris, London. 

17,227. Evecrric CaBies, J. C. Howell, London. 

17,228. Tires for WHEeLs, E. Dow, London. 

17,229. PADDLE-wHEELS, W. Morton and J. Marshall, 
London. 

17,230. Preparation of DentaL, AMALGaMs, A. Kirby, 
London. 

17,231. ARMATUREs of Dynamos, Siemens Brothers and 
Co., J. Nebel, and F. H. Valter, London. 

17,232. Evevatine, &c., Grain, G. Walker and W. B. 
Hill, London. 

17,238. Gas Enaines, E. G. M. Donnithorne, London. 

17 —. Wepep Iron or Sree. Tuses, W. Davies, 

mdon. 

17,235, ADVERTISING, A. de Svertchkoff, London. 

17,236. Toy, A. Ge Svertchkoff, London. 

17,287. CELLAR - FLAPS, A. eSmith and F. A. 
Hamilton, London. 

17,238. Door Fasreninos, B. R. Baker, London. 

17,239. Preventinc Fraup in Cueques, &c., W. H. 

wke, London. 

17,240. Hansom Cass, E Pink, London. 

17,241. TrutiInc BaRRELs, W. Ww. Welch, London. 

17,242. HorsesHogs, R. D’Anvers, London. 

17,248. DousLe Soe and Heev Pieces, O. Ranitzsch, 
Dresden 











SELECTED AMERICAN PATENTs, 


From the United States’ Patent Office Official Gazette, 


457,762. Evecrric Air Pump, A. A. Dittmar and 7 
Falkenhausen, New York, N.Y.—Filed Jan uary 
23rd, 1891. 

Claim.—(1) In an electric air pump, suction and dis. 
charge compartments communicating with the pump 
cylinders by valve openings, in bination with 
solenoids placed over openings in the top pla‘es of the 
compartments and —- movable cores which pass 
through the openings in the said top plates and act as 
valve stems, 80 as to open and close the respective 
valve openings by electric currents conducted alter. 
nately through the respective solenoids, substantially 
as set forth. (2) In an electric air pump, the com)’. 
nation of the top — of the suction and discharge 
compartments, which have openings for the valve 
stems with the movable solenoids, cores passing 
through said openings of the top plates and acting as 
valve stems for the valve openings, by which the said 
compartments communicate with the pump cylinders, 
substantially as set forth. (3) In an electric air pump, 
suction and discharge compartments communicating 
with the pump cylinders by valve openings, in combi. 
nation with solenoids placed over openings in the top 
plates of the compartments and having movable cores 
which pass through the openings in the said top plates, 
and an electric commutator connected with the 8ole- 


457.762] 











noids, by which commutator electric currents are con- 
ducted alternately through the respective solenoids 
and the cores magnetised, so as to open and close the 
respective valve —- in the pump cylinders, sub- 
stantially as set forth. (4) In an electric air pump, 
suction and discharge compartments communicating 
with the pump cylinders by valve openings, in combi- 
nation with solenoids placed over openings in tke top 
plates of the compartments and having movable cores, 
and the piston crank shaft bearing an electric commu. 
tator which is electrically connected with the sole- 
noids, so that by rotation of the crank shaft electric 
currents are conducted through the respective sole- 
noids, and the cores are magnetised and open and 
close the respective valve opening simultaneously 
with the stroke of the pump pistons, substantially as 
shown and described 


457,927. Sram Enaine, B. 8. Smith, New York.— 
Filed April 27th, 1891. 

Claim.—(1) The combination, with the case having 
the form of a spherical segment and the similarly 
shaped piston filling the case partially, of a reversible 
main valve arranged in the piston and moving there- 
with, and a reversible cut-off valve arranged in the 
main valve, substantially as set forth. (2) The com- 
bination, with the case having the forma of a spherical 
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segment, the similarly shaped piston filling the case 
partially and provided with a wrist pin, and the crank 
disc provided with a seat for the wrist pin, of a main 
valve arranged in the piston and having astem which 
extends through the wrist pin, and a ball bearing 
which is interposed between said valve stem and its 
support in the crank-disc and whereby the inward 
nary nad - the main valve is taken up, substantially as 
set forth. 


458,054, Stream Encine Crossueap, W. S. Hughes, 
New York, N.Y.—Filed November 28th, 1890. 

Claim.—{1) The bination, with a head con- 
structed in two sections, said sections being provided 
with aligning tapering bores, the walls whereof have 
diametrical channels produced therein, of a valve or 
piston-rod —- one end tapered to enter the bore 
of the crosshead and provided with annular ribs 
adapted to enter the channels in the walls of the bores, 
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substantially as and for the purpose specified, (2) The 
combination, with a crosshead constructed in two sec- 
tions, said sections being provided withareverse taper- 
ing bore, and diametrical channels in the walls of the 
bore, of a valve or piston-rod having a reverse taper 
produced upon the exterior surface at one end corre- 
sponding to the taper of the crosshead bore, and 
annular ribs atom to enter the channels in the walls 
of the crosshead bore, the said ribs corresponding in 
number and location to said ch ls, as and for the 





purpose specified. 
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COLUMBIAN EXPOSITION AT CHICAGO, 1898, 


Very little definite information has been published in 
English papers in regard to the Columbian Exposition 
to be held at Chicago, Illinois, United States, in 1893, and 
we therefore feel that the following article from the pen 
of our American correspondent, giving some notes of the 
progress of the works, and of arrangements respecting 
exhibits, &c., will, with the engravings in course of 
publication in our pages, be of interest to our readers, 
and especially to intending exhibitors. 

Buildings and grounds.—The map shows very clearly | 
what the general arrangement will be. Work is progressing 
on several of the main buildings, and some of them have the | 
framework nearly completed. The Mining, Transporta- | 
tion, and Women’s buildings will be roofed-in before the ' 
snow falls. The founda- 
tions are being con- 





averaging 40ft. in width; stone, brick, tile, cement, | bits are expected to be large and interesting; 
ean wood, composition, &c., will be considered, and | foreign Governments, shipbuilders, and manufac- 
different systems adopted. A comprehensive system of turers of naval supplies of all kinds having been 
water pipes, hydrants, and sewers, is being laid out. About | invited to exhibit. Ancient and modern boats, sailing 


2000 men are said to be now at work on the buildings 
and grounds. The foreign commissioners, who have 


vessels, steamers, and warships will be represented by 
models, drawings, photographs, &c. Docks, dry docks, 


visited the works, state that the plans contemplate bold | ship railways, ferry boats, marine engines, lightships, 


and striking buildings, far in advance of their expecta- 
tions. 





lighthouse, and life-saving plant, diving apparatus, &c., 
will be included. Aérial and pneumatic transportation 


Transportation department. — The ‘Transportation | will also be given a place. The United States Govern- 
building will be about 960ft. by 256ft., on the main floor, ment will make a representation of its naval history and 
with a total floor space of about 17 acres. Railway | development, but will make its main naval display in its 


tracks will be laid in the annexe, of such length that an own buildings. n0¢ L 
| types of men-of-war of the United States navy will be 
erected in the grounds, and the artificial lake and enclosed 
harbour will afford facilities for full-sized canoes, boats, 


entire connected train can be shown. Locomotives, cars, 
&c., will be run on the tracks in the grounds up to the 
building, and carried to the Exhibition tracks by a 75ft. 





A full-size model of one of the latest 


yachts, torpedo boats, 














structed for the Manu- 
factures and Liberal 
Arts, the Agricultural, 
the Horticultural, and 
the Administration 








buildings, and for the 
electric lighting and 
power plant station. The 
Mining building will be 
700ft. long. The Manu- 
factures building will be 








800ft. by 1688ft., all 
under one roof. We 
illustrate this, thelargest 
building, on page 333. 
As seen from Lake 
Michigan, it presents a 
broad front in the centre 
of the park. This build- 
ing is made of two huge 
quadrangles, with corner 
pavilions and elaborate 
entrances on each fa- 
cade. The structures 
surrounding the inte- 
rior courts cover about 
eight acres, and the 
courts, which will be 
roofed over, have a sur- 
face of about thirty-two 
acres more, so that this 
enormous structure has 
a ground plan of some 
forty acres. It is pro- 
posed to make the 
Horticultural building 
a permanent structure, 
with masonry founda- 
tions; the high dome 
will be a prominent fea- 
ture of this building. 
Contracts have been let 
for the construction of 
the Forestry building, 
which will be under the 
management of the 
Forestry Division of 
the United States De- 
partment of Agriculture. 
It will be 200ft. by 
500ft., and in the centre 
60ft. high. Its exterior 
will be of unhewn wood. 
The principal features 
of its architecture are 
the pillars to support 
the roof. These will be 
natural tree trunks, 
from 16in. to 22in. dia- 
meter, and 25ft. long. 
Each State will contri- 
bute three trunks, and 
all of them will be used. 
The sides of the build- 
ing, between the sup- 
porting trunk pillars, 
will be filled in with 


slabs with the bark off. : = 
The roof will be a | 
window frames will be —- 
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dredging plants, &c. As 
this department is one 
of those particularly 
interesting to engineers 
of all classes, as well as 
to manufacturers, the 
following list of the 
official classification will 
be of interest to readers 
and of value to prospec- 
tive exhibitors. 


7 diving and wrecking and 


DEPARTMENT G, 
TRANSPORTATION — RalL- 
WAYS, VESSELS, VEHICLES. 
tailways: Railway Plant 
and Equipment, 

Group 80.—Class 499.— 
Railway construction and 
maintenance. — Maps, pro- 
files, &c. Grading, track 
laying and ballasting ma- 
chinery. Samples of stan- 
dard permanent way. 
Systems of drainage. Bal- 
last, culverts, tires, methods 
of preserving tires. Rails, 
rail fastenings, frogs, cross- 
ings, switches, &c. Cattle 
guards, railway bridges, 
trestles, viaducts, with 
models and drawings. Tun- 
nelling, with machinery, 
models, maps. Methods of 
constructing, lighting, and 
ventilating tunnels. Turn- 
tables and transfer tables. 
Water supply and machi- 
nery and fixtures used by 
railroads in connection 
therewith. Track tools. 
Systems of maintenance, 
Snow sheds and other pro- 
tections against snow. 
General plans, elevations, 
and models of stations and 
other railroad structures. 

Class 500. Railway equip- 
ment.— Locomotives for pas- 
senger and freight service, 
Locomotive appliances— 
headlights, bells, whistles, 
brake valvesand apparatus, 
&c. Plans, drawings, and 
photographs of locomotives 
and locomotive shops. 

Passenger cars. — Mail, 
baggage, and express 
coaches, drawing - room, 
parlour, dining, officers’ 
and private cars, &c. Pas- 
senger car furnishings and 
appliances. 

Freight cars. — Box, 
caboose, stock, horse, milk, 
ag 08, &e. &e. 

Working cars.—Sweeping, 
ditching, wrecking, &c.; 
snow ploughs; hand, in- 
spection, push, and veloci- 

e cars ; baggage barrows 
and trucks. Freight car 
appliances of all descrip- 
tions. Plans, drawings, 
and photographs of cars and 
car works. 

Class 501. Railway opera- 
tion. — Purchasing depart- 
ment. — Methods of pur- 
chasing, storing, and dis- 
tributing material, and dis- 
position of condemned mate- 
rial. Railway stationery. 

Mechanical department.— 
Organisation. Records, 





balance of the building. 


674 steet 





The main entrances 
will be elaborately trea- 








TSCURES: 


plans, and management ot 
shops. Devices for coaling 
locomotives, &c. Testing 
laboratories. Machines, 








ted in different kinds of 
wood, the material and 
workmanship being contributed by the wood workers 
of the world. The building will be used for the 
exhibition of forest products in general. It will con- 
tain logs and sections of trees, worked lumber in the 
form of shingles, flooring, casing, &c. There will also 
be shown here dye woods and barks, mosses, galls, 
abnormal woody products, lichens, vegetable substances 
used for bedding and upholstery, gum resins, vegetable 
ivory, cocoanut shells, gourds, wood ul rattan, 
willow ware and wooden ware comedian such as 
pails, tubs, brooms, &c. The sites for many of the 
States buildings have been selected, and some 
of the States, including Pennsylvania, have invited 
competitive designs for their buildings. Women 
sculptors have been invited to send miniature model 
designs for the decorative sculpture work of the Women’s 
building, including numerous ups, and a iment 
filling 45ft. long, and 7ft. high at the middle. e land- 
Scape arrangements of the grounds are being designed by 
Mr. F. L. Olmsted, the landscape gardener. Contracts 
are soon to be let for 450,000 square feet of walks, 


transfer table. The intention is to present the origin 
and development of various methods of transportation in 
all ages and in all parts of the world, including the means 
and appliances of barbarous and semi-civilised nations. 
The historical feature of this department will be carefully 
worked out. About eight acres will be devoted to the 
railway exhibit, which will include early types of tracks, 
&c., historical locomotives, and a large display of modern 
track and equipment. The U.S. Forestry Division will 
make an exhibit of American and foreign metal sleepers, 
in the interest of forest preservation. Exhibits of loco- 
motive and car fittings and appliances can be shown on 
engines and cars. Several leading railways of the world 
will have exhibits, and bridge work will also be repre- 
sented. There will also be considerable space devoted to 
tramways, elevated and underground railways, <«c. 
Electric cars and fittings for electric railways will be 
included, but electric motors will be exhibited in the 
electrical building. Carriages, carts, &c., for highway 








traffic—with harness and saddlery—will be in this 
department, as well as bicycles. The marine exhi- 








apparatus, and methods of 


testing. 

General train management.—Dispatching, signalling, &c. Speed 
indicators and recorders. Interlocking switches and signals, block 
systems, &c. Crossing protection by gates, signals, &c. -Wreck- 
ing tools and appliances. Plans of yards, and methods of storing, 

leaning, and keeping cars. Car interchange and inspection. 
System of accounting, records, tracers. 

Railway employés.—Methods of testing for colour blindness, &c, 

Uniforms; organisations, kc. Railway sanitation and surgery, and 
appliances used therein. 
Class 502. Railway management.—Legal department. Treasury 
and ting depart ts, Passenger department: Advertising, 
tickets, ticket cases, punches, baggage checks, &c, Freight depart- 
ment: Methods of rate-making, soliciting, handling, billing, &c. ; 
plans, arrangements, and appliances for handling and housirg 
freight ; freight-handling machinery; track scales; apparatus fcr 
transferring grain from car to car. ‘Traffic associations, their 
objects, methods, &c. 

Class 503. History and statistics, —Exemplified by exhibits of old 
locomotives, cars, track material, and other relics. Railway law 
and legislation. Railway technical engineering and mechanical 
associations. Railway literature. 








Group 81,—Srreet CAR, AND OTHER SHORT-LINE SYSTEMS, 
Class 504. Cable roads and cars.—-Construction, equipment, 
method of operation. Grips, and other appliances, 
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Class 505. Electric railway cars.—Systems of track construction, 
equipment and supplies for electric roads. Methods of operation. 
Appliances and furnishings. 

Class 506. Cars for street railways or tramways.—Operated by 
horse-power, or other means of propulsion not specified. Construc- 
tion. Equipment and supplies. Methods of operation. 

Class 507. Elevated and underground railways.—Plans, models, 
and maps, showing systems of construction. Systems of operation 
and maintenance. 


Group 82.—MISCELLANEOUS AND SPECIAL RaILwaYs. 

Class 508.—Mountain railways, spirals, switchbacks, rack rails, 
and all systems for climbing inclines. Ship railways. Multiple 
speed railways—moving platforms and sidewalks. Gravity roads. 
Sliding railways. Plans, profiles, drawings, photographs, and 
mode 
Group 83.—VEHICLES AND METHODS OF TRANSPORTATION ON 

Common RoaDs. 

Class 509.—Hand-barrows, wheel-barrows, trunk and barrel 
trucks, 

Class 510.—Carts, trucks, drays, farm wagons, garden truck 
wagons. 

Class 511.—Freight wagons and other heavy wagons for special 
purposes, beer wagons, express ns, wagons for moving heavy 
abjects, as timbers, stone, iron, &c.; sprinkling carts. (For fire 

ngines and ladder trucks see Group 70.) 

Class 512.—Large wagons for pleasure parties, picnic parties and 

xcursions, ‘‘ breaks,” ** , wagonettes, &c, 

Class 513.—Omnibuses, herdics, cabs, hansoms, &c. 

Class 514.—Drags, Concord leather spring coaches, wagons for 
mail, express, and passenger service. 

Class 515.—Pleasure carriages, coaches, Victorias, Broughams, 
dog carts, &c. 

Class 516.—Light pleasure carriages, buggies, phetons, &c., 
trotting wagons and sulkies, 

Class 517.—Sleighs, sleds, cutters, toboggans, snow shoes, &c. 

Class 518.—Steam and electric carriages, and all vehicles for 
carrying passengers on common roads operated by other than 
horse-power. 

Class 519.—Ambulances for special purposes—for the sick and 
injured. Hearses. 

Class 520.—Bicycles, tricycles and the appurtenances. 

Class 521.—Rolling chairs for invalids and others, baby car- 
riages, Kc., 

‘ Class 522.—Wagon and carriage wood-work, hardware and 
ttings. 

— 523.—Harness, saddlery, robes, whips, and accessories of the 
stable. 


Group 84.— AERIAL, PNEUMATIC AND OTHER FoRMS OF TRANS- 
PORTATION. 


ong 524.—Transportation of letters and parcels in pneumatic 


tubes. 

Class 525.—Shop fittings for the transportation of parcels and 
money. 3 

Class 526.—Balloon transportation and captive balloons for 
observation and experiment. 

Class 527.—Passenger elevators and lifts. 


Group 85.—VEssELs, Boats—MARINE, LAKE AND RIVER 
TRANSPORTATION, 

Class 528.—Sailing vessels and boats. Sailing vessels used in 
commerce; pilot boats, fishing vessels, sailing yachts, ice boats, 
ship's boats, pleasure boats, canoes, and small boats of all kinds 
propelled by sails, oars, or paddles; models, designs, drawings, 
descriptions, specifications, photographs, paintings, Xc. 

Class 529.—Steamships and all vessels propelled by steam, 
electricity, or motive power, other than sails, oars, or paddles, 
Ocean steamships; coasting, lake, and river steamers. Tank 
steamers, cable steamers, steam pilot vessels, steam fishing vessels ; 
steam fire, police, and patrol boats; steam schooners, towboats, 
steam yachts, steam launches, naphtha launches, vessels designed 
for jet propulsion or to be propelled by any unusual device. 
Models, designs, &c. 

Class 530.—Vessels, boats, and ficating structures for special 
purposes. Docks and other receptacles for vessels, and structures 
used for docking or hauling out vessels or boats. Transports for 
carrying railwa ‘trains or cars; barges, canal boats, coal rafts and 
coal boxes; water boats, dredges, floating derricks, elevators, &c., 
dry docks, and marine railways. Models, designs, drawings, &c. 

Class 531.—Marine Mechanical Appliances.—(For nautical instru- 
ments see group 151 ; fcr marine engines, boilers, pumps, conden- 
sers, and appurtenances see group 69.) Devices for propulsion ; 
devices for obtaining forced draught; steam capstans; windlasses ; 
deck winches ; appliances to facilitate loading and discharging 
cargoes ; steering apparatus; marine electric motors, electric 
indicators, engine-room and bridge signal systems, and apparatus ; 
boat lowering and detaching apparatus; speed indicators and 
speed registers ; appliances for laying, picking up, and repairing 
ocean telegraph cables, &c. 

Class 532.—Construction, Outfit, Equipment, and Repair of 
Vessels.— Methods, articles, fittings, or appurtenances. ethods 
and materials used ; special designs for hull or fittings ; plates, 
cellulose, woodite, &c.; watertight compartments ; rudders, masts, 
and spars ; rigging, anchors, chains, and cables ; hawsers, ropes, 
cordage, wire rope, &c.; sails, blocks and tackles, oars, &c. 

Class 533.—Methods of lighting, heating, ventilation, and refri- 
geration of ships. 

Class 534.—Protection of Life and Property and Communication 
at Sea.—Harbours, lighthouses, buoys, and similar aids to naviga- 
tion, and all pertaining thereto ; life-saving service, boats, rafts, 
&c. Precautions against fire aboard ship, and devices for extin- 
guishing it. Storm and coast signals; marine signals, models, 
plans, samples, &c. 

Class 535.—Wrecking Apparatus: Submarine armour and divers’ 
appliances; pontoons for raising vessels; equipment for wrecking 
steamers, Xc. 

Class 536.—Miscellaneous: Trophies of yacht and boat clubs; 
relics of merchant marine and river transportation; relics of 
Arctic and other explorations ; seamen’s associations ; uniforms and 
designations of i flags and ensigns of merchant marine, yacht 
clubs, &c.; designs, maps, charts, &c. 


Group 86.—NavaL WARFARE AND CoasT DEFENCE. 


Class 537.—Armoured Vessels: Battleships, rams, cruisers, coast 
defence ships, models, designs, drawings, descriptions, specifica- 
tions, photographs, paintings, &c. 

Class 538. — Unarmou Vessels: Frigates, sloops, and gun 
vessels; cruisers; dispatch vessels and ientonss torpedo vessels and 
torpedo boats; submarine boats; public vessels for special service ; 
revenue vessels, surveying vessels, &c.; man-of-war boats, &c.; 
models, designs, &c. 

Class 539.—Ships and boats of war of barbarous and semi- 
civilised nations. Models, drawings, photographs, &c. 

Class 540.—Models and relics of famous ships of war; relics of 
naval battles, &c. 

Class 541.—Training ships; naval schools; naval institutes ; 
naval reserve, &c. 

Class 542.—Guns and armour, and adjuncts and appliances of 
naval warfare. (See also group 113.) Guns, armour; torpedoes; 
small arms for naval use ; projectiles and ammunition ; fuses ; sub- 
marine mines ; methods, devices, fittings or appliances designed for 
use in naval warfare and coast defence. 


INFORMATION FOR EXHIBITORS, 


Space.—Blank applications for space and copies of the rules 
and regulations of the Exposition may be had by writing to or 





calling at the office of the Director-General. There is no charge 
for space. 

Power. — A limited amount of power—electric or compressed air 
—will be furnished free of cha’ 

Tra ation rates.—The principal ainey and steamship lines 
of the United States have agreed to charge the regular full rate on 
all exhibits going to the Exposition, but to return the same, if un- 
sold, free of charge. Some lines have agreed to charge half rate 
each way. 

Awards.—The following extract from the adopted report of the 
Committee on Awards of the World’s Columbian Exposition fully 
explains the subject :— 

committee recommend that awards shall be granted upon 
specific points of excellence or advancement, formulated in words 
by a board of judges or examiners, who shall be competent experts ; 
and the evidence of these awards shall be parchment certificates, 
accompanied by bronze medals. 

The awards of these boards of judges or examiners will thus 
constitute an enduring and historical record of development and 
progress as represented by the exhibits in question; the parchment 
certificate will, by sufficient terms of identification, evidence the 
award, and the loci medal will serve te the exhibitor as an 
enduring memento of his success, Those exhibits which in the 
opinion of the juries and examiners do not possess sufficient excel- 
lence or intrinsic development to warrant awards, will es | be 
scheduled in the general catalogue of the Exposition. .... Itis 
recommended that there should be but one class or kind of medal; 
that they should be made of bronze; that they should be works of 
art and selected from petitive tests by the Committee on Fine 
Arts of the Commission, or the Joint Committees on Fine Arts of 
the Commission and the Local Directory, if that should seem more 
desirable. . . . . The awards and the appointment of all judges 
and examiners for the Exposition, by the express terms of the sixth 
section of the Act of Congress, ee April 25th, 1890, fall 
within the exclusive jurisdiction of the Commission, 








Mines and mining.—The building for this department 
will be 700ft. by 350ft., with galleries 60ft. wide and 25ft. 
above the floor. The New York Mining Journal describes 
the details of its construction as follows :— 

The principal fronts display large arched entrances, embellished 
with sculptural decorations, emblematic of mining and its allied 
industries. At each end of these fronts are large square — 
surmounted by domes which mark the four corners of the building, 
and are lighted by large arched windows. Between the main 
entrance and the pavilions are decorated arcades, forming an open 
loggia on the ground floor and a deeply recessed promenade on the 
gallery floor level. These covered promenades are each 25ft. wide 
and 230ft. long, and from them is had access to the building at 
numerous points. These loggias on the first floor are faced with 
marbles of different kinds. This material wi!l be considered as 
part of the mining exhibit, and so used as to have marketable 
value at the close of the Exposition. The loggia ceilings will 
be heavily coffered, and decorated in plaster and colour. The 
ornamentation of the building is massed at the prominent 
points of the fagade. The exterior presents a massive though 
graceful appearance. The main fronts are 65ft. high from ground 
to top of cornice, and the main central entrances are 90ft. to apex 
of pediment. The long sides of the building are treated in a 
simpler manner than the main fronts. Large segmental windows 
extend through the galleries and are placed between the broad 
piers, affording an abundance of light to the space beneath. The 
two-storied portion of the building, of which the gallery forms the 
upper floor, extends entirely around the structure, and is 60ft. 
aie. It is built of wood and iron. The interior space thus 
enclosed is one storey high, 630ft. long, and 230ft. wide, with an 
extreme height of 100ft. at the centre and 47ft. at the sides. It 
is spanned by steel cantilever roof trusses, supported on steel 
columns placed 65ft. apart longitudinally, and 115ft. and 
57ft. 6in. transversely, thus leaving clear s in the centre 
of the building 630ft. long and 115ft. wide, with the side 
divisions, each 57ft. 6in. wide and 630ft. long. This central 
space is encumbered only with the sixteen naga steel 
ew The cantilevers are of pin connection. eir inner and 

igher endsare 46ft. apart, and the space bet them is sp d 
by rivetted steel trusses, with an elliptical lower chord. These 
trusses are designed so as to form a clear storey 12ft. high, with a 
vertical sash extending the entire length of the central space, 
630ft.; the said space terminating at each end with a — glass 
gable, setting back 60ft. from front ends of the building. The 
wide spacings of the cantilever necessitated an extensive system of 
longitudinal purlins of the rivetted lattice type. A great portion 
of the roof is covered with glass. It is said that the cantilever 
system, as applied to roofs, has not been used heretofore on so 
large a scale. The building is the cnly one of the Exposition 
group, excepting the large domes, that has steel roof trusses. The 
foundation of the building is built of wood, laid below frost, 
in the sand. A layer of 3in. plank is first put down and then 
crossed with heavy timbers, whicb receive the posts, each support- 
ing point being broadened to suit the load, admitting—not to 
exceed—two tons pressure per square foot on the earth. The 
exterior of this building, like all the others, will be of ‘‘ staff,” 
similar to that used in facing the recent Paris Exposition buildings. 

The several States will unite in an exhibit that will 
make a wonderful display of the mineral resources of this 
country. Extensive foreign exhibits in this department 
are also expected. The different groups in the depart- 
ment are as follows:—No. 42, minerals, ores, and native 
metals; 43, building stone, marbles, ornamental stones, 
and quarry products; 44, mineral combustibles, coal, 
petroleum, natural gas, &c.; 45, grinding, abrading, and 
polishing substances; 46, graphite and its products, clays 
and other fictile materials, and their direct products; 
asbestos, &c.; 47, limestone, cements, and artificial stone; 
48, salts, sulphur, fertilisers, pigments, mineral waters, 
and miscellaneous useful minerals and compounds; 49, 
metallurgy of iron and steel, with the products; 50, 
aluminium, and its alloys; 51, copper, and its alloys— 
metallurgy of; 52, placer, hydraulic, and “ drift ” mining; 
58, quarrying, and working stone; 54, tools, and appli- 
ances for underground mining, timbering, and supporting ; 
55, boring and drilling tools and machinery, and apparatus 
for breaking-out ore and coal; 56, pumps, engines, and 
apparatus used in mining for pumping, draining, and 
hoisting; 57, moving, storing, and delivering ores, coal, 
&c.; 58, apparatus for crushing and pulverising; 59, sizing 
appliances; 60, extraction of gold and silver by milling; 
61, extraction of gold and silver by lixiviation; 62, extrac- 
tion of gold, silver, and lead by fire; 63, metallurgy of 
tin, tin-plate, &c.; 64, metallurgy of zinc, nickel, and 
cobalt; 65, metallurgy of antimony, and other metals not 
specifically classed; 66, assaying apparatus and fixtures ; 
67, history and literature of i. and metallurgy. 
The process of smelting aluminium will be shown. Salt 
companies of Ohio and West Virginia will make exhibits. 
The State of Washington will make a special display of 
coal, and Massachusetts of granite. There will also be 
working exhibits of well-drilling plant. 

Machinery and power.—In the Machinery Hall engines 
of 500 to 1000 horse-power will be admitted for the double 
purpose of power and competition. A series of detailed 








tests of engine efficiency and performance is proposed. 
The power plant will gate 24,000 horse-power, and 
will require 250 engine drivers, firemen jand attendants. 
The cost of the steam plant is estimated at 800,000dols. 
The aggregate boiler capacity will be 28,000 horse-power. 
The question of smoke prevention has been considered, 
as the direction of prevailing winds would carry the 
smoke right across the grounds, and cover everything 
with soot if soft coal were used. Oil fuel was proposed, 
and a coal gas system also, but it has been decided that 
the most practicable and efficient method will be to burn 
hard coal only, as although more expensive it will be more 
satisfactory. 

Foreign exhibits —The Committees are receiving 
many applications for space from foreign exhibitors 
The probable extent of the exhibits of Central and 
South America and the West Indies may be gathered 
from the amount of their appropriations :—Mexico, 
750,000 dols.; Guatemala, 120,000 dols.; Honduras, 
20,000 dols.; British Honduras, 7000 dols.; San Salvador, 
80,000 dols.; Nicaragua, 20,000 dols.; Costa Rica, 
50,000 dols.; U.S. of Colombia, 100,000 dols.; Ecuador, 
125,000 dols.; Bolivia, 150,000 dols.; Peru, 25,000 dols.; 
Chili, 100,000 dols.; Brazil, 450,000 dols.; Cuba, 
25,000 dols.; Jamaica, 10,000 dols.; Trinidad, 10,000 dols.; 
Danish West Indies, 10,000 dols. Siam and Zanzibar 
will exhibit. New South Wales has appointed a com- 
mission. The Mexican Government will show an Aztec 
village, a clay moulding village, a Mexican garden, «c., 
and will make a military display. Great Britain, France, 
Germany, Spain, Turkey, Russia, Persia, China, Japan, 
Hayti, the Argentine Republic, Uruguay, and Venezuela 
are among the countries which have officially accepted 
the invitation to participate, in addition to the countries 
above named. A company has been granted permission 
to build a Cairo street, with shops, &c. The space 
allotted to Great Britain and Germany is as follows :— 


To Great Britain and all its Dependencies, 


The Manufactures or Industrial building (not in- sq. ft. 

nn, Penns, i, Y 
Machinery Hall ..._ ... 40,000 
Electricity building ... ae eae vesk) aes) 
 —E Se ee 
Mines and Mining building (including Canada) ... 25,000 
Agricultural building (including Canada) ... ... 20,000 


15,000 square feet are also reserved in the Agricultural 
building, and reasonable space in the Horticultural, Fish 
and Fisheries, and Transportation buildings. 


To Germany. sq. ft. 
Manufactures building ... 100,000 
Machinery Hall ... ... ... 40,000 
Agricultural building... ... 15,000 
Mines and Mining building 10,000 
Fine Arts building 5 ake 20,000 
Electricity building ... ee 20,000 

Similar reservations were made in the other buildings, 


as in the case of England. The total amount of space 
granted and reserved in the various buildings reaches 
eleven acres. England gets six, and Germany five; 
Denmark gets one. Germany, in addition, gets four 
acres in the Midway Plaisance for a German village, 
which is to cost 500,000 dols. 

Electrical.—It is the intention to make electricity a 
feature of the Exposition, not only in actual exhibits, 
but in the lighting of the grounds, exterior illumination 
of the buildings, electric fountains, kc. The Committee 
on Electricity has planned for a system of electric light- 
ing and ornamentation, and has adopted a scheme of 
tunnels for conveying the electric wires throughout the 
grounds and buildings. The generating point of electric 
light and power is to be in the south side of Machinery 
Hall. Here will be massed the great dynamos and 
boilers, and from this building will run five groups of 
wires ranged along a rack on the south side of the build- 
ing. Two groups will run in a tunnel system, and the 
other three be carried under the girders of the electric 
elevated intramural road, which is to run along the 
north, west, and south sides of the grounds. The system 
of tunnels will be 6ft. wide and 6ft. high, beginning at 
Machinery Hall, and be capable of carrying 150 wires 
strung on glass insulators. A passage-way, 2ft. wide, 
will be reserved in the middle of the tunnel for repair 
men, and throughout they will be lighted by incan- 
descent lamps. Of course, near the extremities the 
tunnels will be smaller. The length of the system 
will be about one mile, and the tunnels may 
constructed of either brick or concrete, and at 
an estimated cost of 50,000 dols. A considerable 
saving will be effected where the wires run under the 
building. Here a fire-proof vault will be constructed 
under the floor. The tunnels may be tapped wherever 
desired to furnish service for fountains or lights on the 
ground, and manholes will be built at intervals. 
President Bonney of the World’s Congress Auxiliary has 
appointed a committee to make the preliminary arrange- 
ments for an Electrical Congress, Professor Elisha Gray 
chairman. The committee will have charge of all forms 
of electrical application, excepting electrical engineering, 
which has been assigned to the General Committee on 
Engineering Congresses; and electrical therapeutics, 
which has been assigned to the Committee on Health and 
Medicine. The Electrical Congress will deal among 
other things with telegraphy, telephony, the phonograph 
and telautograph, the electric light, the electric motor, 
and all other practical applications of modern electricity, 
except those otherwise especially assigned. The local 
committee will be assisted in their work by an Advisory 
Council of the World’s Congress Auxiliary, consisting of 
the most distinguished electricians in different parts of 
the world. 

Exhibits. — The old locomotive ‘“ Samson,” built by 
Timothy Hackworth, in England, about 1830, and 
brought to America in 1838, will be shown in the 
Transportation department. The first cotton gin, made 
by Eli Whitney. A model illustrating irrigation processes 
in Southern California. A great microscope from Munich, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


COMPOUND LOCOMOTIVES. 


Str,—The want of eagerness on the part of most locomotive 
superintendents to adopt the compound system on their engines is 
perhaps the most practical proof possible that compound locomo- 
tives have so far failed to realise their promise. If they were found 
to pay, there can be no question but that the compound system 
would be more generally adopted, for even the smallest saving in 
the matter of locomotive expenses would be only too eagerly jumped 
at in present days of keen railway competition. The theoretical 
advan of compounding is so great, that the failure to realise an 
appreciable gain from it on railways must be due to the principle 
having been applied without due rd to the working conditions 
of a locomotive. Herein I believe lies the reason of its non-success. 
Locomotive men saw the advantage gained by compounding 
stationary and marine engines. They attempted to arrive at like 
results oy pounding |] tives on the same lines, The work- 
ing conditious were utterly different, and so the compound locomo- 
tive has practically proved a failure. Under the circumstances, 
however, the expectations of the advocates of compound locomotives 
were illegitimate, and therefore the non of the compound 
principle so far has only proved that the system which has been 
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engines to work as compounds without back-pressure rit the 
high-pressure piston, so that the whole tractive power of the high- 
pressure piston may be retained and the engine still have all the 
advantages attached to the compound system. With a jially 
built engine with a boiler carrying a higher boiler-pressure, I would 
have the area of the high-pressure pistons reduced to correspond 
with the increased boiler pressure. From the accompanying 
drawing it will be seen that on my system the compound two 
single-acting high-pressure and one double-acting low pressure 
piston, the high-pressure cylinders having expansion as well as 
exhaust ports. The object of this arrangement is to allow the steam 
after having done its work in the high-pressure cylinder to expand 
thence into the low-pressure cylinder without power being wasted 
by its having to be “‘forced,” pum out of it by the return 
stroke of the high-pressure piston. is is effected by opening a 
communication between the two ends of each of the two single- 
acting high-pressure cylinders as soon as its piston reaches the end 
of its stroke. The steam then simply passes from one side of the 
high-pressure piston to the other during its return stroke, expand- 
ing meanwhile into the low-pressure cylinder, till at the end of that 
stroke the whole expanded steam in both cylinders is discha 

through the exhaust into the air, leaving no back-pressure—other 
than that due to the friction of the steam in the ports—to reduce 
the efficiency of the next stroke of the high-pressure piston. This 
will be the action while the engine is exerting the maximum power, 
as in ascending gradients or starting trains. On the flat, once 
speed has been attained, the exhaust ports of the high-pressure 
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adopted is unsuitable for locomotives, and not that the compound 
principle is wrong. Most advocates of compounds claim a more | 
powerful engine on the flat ; diagrams may show that compounds 
develope greater power than a simp!e engine when running at high 
speeds on the level, but to me it appears a practical impossibility 
for a converted engine to take up a heavy grade the same load 
when compounded that it could when simple. The reason is not 
far to seek, for on a heavy gradient with a maximum load each 
piston has during a portion of its stroke to keep the load moving | 


























cylinders can be closed to the atmosphere by a special valve, and 
all steam pumped into the low-pressure steam chest, as in the 
ordinary compound. 

The advantages claimed for this system are :—(1) The possibility 
of converting a simple locomotive to the compound system without 
loss of tractive power at low speeds. (2) A more steady engine, 
owing to the high-pressure pistons being single-acting. (3) Greater 
economy in fuel, owing to steam being used more expansively. 
(4) Less wear and tear on fire-box, owing to lower exhaust. (5) No 





without assistance from the other, as there is little or no tum 
to fall back upon. The load will thus be ruled by the weakest 
moment of the Jess powerful piston. This it is obvious will be the 
high-pressure one, since its efficiency will be reduced by the steam 
in the low-pressure cylinder against which it hastopush. In other 
words, owing to the steam having to be pum out of the high- 
pressure cylinder into the low-pressure one, the effective pressure 
on the high pressure piston will be the mean pressure in the high- 
pressure cylinder minus that in the low-pressure one, and thus a 
part of the tractive power of the engine is temporarily lost. This 
power is doubtless re-developed in the low-pressure cylinder, but 
there is a dead loss nevertheless, since the moment of least tractive 
power of the least powerful piston limits the load when the engine 
is ascending a aed pe slow speed. 

Locomotive engineers can only overcome this difficulty by build- 
ing special engines with boilers carrying higher working pressure 
and increased high-pressure piston area. Now, curiously enough, 
advocates of compounds claim this back-pressure as an advantage 
as they say it enables them to increase the working pressure, an 
thus get a wider range for expansion without experiencing the 
inconvenience of using Lp yd nema steam in the high-pressure 
cylinder. The absurdity of claiming this as an absolute advantage 
is apparent, when we remember that in effect it reduces the 
tractive power of the high-pressure cylinder. 





I have designed a system which aims at converting simple 


ity for spark arrester when burning wood fuel. 
Quetta, September 28th. Joun Riexig, Dist. Loco, Supt. 





SCREW PROPELLERS. 

Sir,—It is very strange that nobody hitherto has opposed 
‘Superintending Engineer” in the theory of propulsion which he 
now proclaims. ‘‘Superintending Engineer” desires to distinguish 
between the useful and lost work of a propeller ; very well, the losses 
of a propeller are: (1) Loss through friction ; (2) loss by throwing 
out water in wrong directions, and im ing energy to same; (3) 
loss by blows and vibrations. It is difficult to treat this matter 
graphically, but the forces should, nevertheless, be solved correctly ; 
however, this is of minor importance. Grave errors are reached 
when he says, ‘‘ Unless there is slip a propeller will not put water 
in motion in any way.” Experimental results proving the enormous 
error of this assertion have been pointed out several times ; when, for 
instance, a little ——— weighing about 0°41b., 1ft. diameter and 
pitch, is given 70 revolutions per second it rises about 200ft. into 
the air, and the distance, 20ft. to 120ft. from the ground, is 
passed in much less than one second, thus proving an enormous 
amount of negative slip, 40 or 50 per cent.; at 100 revolutions 

r second there would perhaps be over 100 per cent. negative slip. 
The details concerning this experiment are given in THE ENGINEER 
of February 6th, 1891, and in the Steamship of March 2nd, 1891. 





It would be an absurdity to deny experimental results which 
are so easily tested and have been witnessed by so many; besides 
that, the energy contained in the small propeller at 70 revolutions 
is ; I w*, where I=0°0011 is the moment of inertia of the propeller, 
and w=440ft. per second at 70 revolutions is the angular velocity ; 
the energy stored is consequently 4 x0°0011 x (440)?=107 foot- 
pounds, but on t of the different frictional losses, &c. &c., 
the power of the man exerted in a single pull—in the manner 
explained—must be 120 to 130 foot-pounds ; soit requires even some 
practice before this can be done. ert more power, and the pro- 

ller will also mount higher, still more negative slip being caused, 

ow, on t of the rarefaction, or small storm centre, in front 
of the propeller, just so much air is put in motion in the opposite 
direction as to create a momentum equivalent in effect to the 
thrust of the propeller; but in accordance with the new law of 
‘* Superintending Engineer,” “no fluid is put in motion when there 
is no slip.” It is astonishing that even such a thing can be said, 
The thrust of a propeller is greatest when driven with full force, 
without being permitted to move forward. How, then, does water, 
which s so extremely small cohesion, come to the propeller ? 
There is no other means but the diminution of pressure or vacuum 
on the drag side of the propeller blades. The water thus drawn 
passes through the “> er, and is then acted upon by the driving 
sides of the blades. The vacuity reaches from the tip to that 
point on the blade where the revolving speed is about 35ft. or 40ft. 
per second, but less than this with small propellers. The practical 
proof for this is the corrosion on the drag side of a propeller blade, 
caused by the air contained in the water. 

When a plane moves normally to itself, the speed V, at which a 
vacuum is formed, is: V= V2gh, the atmospheric pressure 
represents 34ft. of water, sok = 34 + the depth in feet beneath 
the surface, V 2g =8; when a surface revolves the centrifugal 
force prevents the fluid from closing to the drag side, where also 
the pressure naturally decreases towards the tips, where the speed 
is highest. In opposition to this the pressure increases towards the 
tips on the driving side, thus forcing or balancing the fluid against 
centrifugal force, especially when the propeller blades have proper 
curvature from the tips towards the boss. Centrifugal force is 
enormous when a propeller blade moves quickly. Suppose a pro- 
peller, 5ft. in diameter, with a speed of 80ft. per second, near its 
circumference, if only 1 lb. of water was to follow with that speed 
the centrifugal force on it would be about 100lb., and the fluid 
would be sent laterally out from the propeller, but instead of that 
fluid is drawn aceaiy towards the vacuity or centre of a well- 
shaped propeller with proper curvature. 

Although the radial motion of the fluid is not great, a high 
amount of centrifugal force is nevertheless bound to create a 
resultant current, which, not being radial, must cross or pass the 
leading edges of the propeller blades; but in passing or crossing 
the leading edges, the resultant current cannot avoid — 
suction upon, and thus draws the fluid from, the drag sides of the 
blades; in opposition to this, the resultant current strikes the 
driving sides, 

Centrifugal force, in forming a vacuity, is not influenced much 
by the axial speed of the propeller, but when the forward speed 
is so great that negative slip is calculated, the centrifugal force 
must nevertheless produce a resultant current, which in crossing 
the leading edges must draw the fluid from the drag sides and also 
strike the driving sides; although, from the general conception of 
— slip, such a special s component in that case—to 
make the fluid close to the driving sides—is contended for, On 
account of the want of elasticity in water a very high percentage 
of negative slip will scarcely appear in that fluid; but air, with so 
perfect a degree of elasticity, will easily close to the driving sides ; 
so without doubt over 100 per cent. of negative slip mgd occur in 
that medium when the thrust to overcome is small, but much 
depends of course on the shape of the propeller. 

he experimental fact about negative slip, as stated, is no doubt 
displeasing to the theories of ‘‘Superintending Engineer ;” but as 
he very correctly advocates to others to make experiments before 
starting theories, I would propose to him to follow his own advice. 

Copenhagen, Holsteinsgade 31, October 13th. H. C, Voor, 
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ON A METHOD OF CALCULATING THK MEAN TEMPERATURE 
OF THE DIFFERENT PARTS OF STEAM CYLINDER WALLS. 


Sir,—I trust you will allow me through your to express 
my warm acknowledgments of Professor V. Dwelshauvers Dery’s 
appreciatory note. The model he proposes can be made with great 
ease, and as some of your readers may wish to construct it, a few 
hints may not be unacceptable to them. 

The zone diagrams are plotted, or they may be traced from your 

es and transferred separately upon a sheet of thin Bristol or 

.ondon cardboard, the temperature curve, the base line, and the 
terminal ordinates being alone required. These diagrams can 
then be cut out, and when erected, on a board or other plate, 
vertically on their base lines, spaced at equal intervals, parallel and 
in square formation, if I may be allowed to use a military term, they 
will, when fastened in position, provide in themselves a model 
which will serve to give a very clear idea of the thermal changes. 

This is now to be used as the framework or skeleton for the solid 
model. It is perhaps unnecessary, and you could not afford me 
the po to describe the process of making the mould and the 
actual plaster model, but I may mention that it is better not to 
make the plaster model at once on the skeleton, although this is 
easily done, but to use that framework simply as a standard, 
forming the surfaces between the top edges of the card diagrams of 
some plastic material — glazier’s putty is well adap to the 
purpose—which admits of being easily moulded and will not affect 
the card work. From this standard a mould can be taken in the 
usual way, and it may be noted that if glazier’s putty has been 
used for the original model, no oiling of the surfaces will be 
required, and there will be no delay while waiting for the setting 
or drying of the first model, as there is with many plastic materials, 
Any number of casts can of course be taken from the mould, and 
at least two should be made, as a better idea can be formed of the 
successions of thermal fluctuations, if their effects during two revo- 
lutions or double strokes be represented in sequence, which the twin 
casts will enable one to do. 


October 19th, 1891. ALFRED Barb. 





FORCE AND MOTION, 


Sir,—Professor FitzGerald’s letter in your impression for the 
9th instant is in no sense or way an answer to mine, and conse- 
quently I need not reply to it at any length. I find it impossible 
to keep your correspondent to the point, He is continually running 
into side issues which have nothing to do with the main question. 

I shall make one last attempt to state the problem so that Pro- 
fessor FitzGerald may understand it, 

Newton’s third law states that every force is opposed by an equal 
and opposite force, or it does not. 

If it does, how is motion produced by force ? 

If it does not, then it follows that an isolated force can exist. 
How?! LI assert, in the first place, that Newton expressly states 
that every force-effort is opposed by an equal force-effort ; and in 
the second, that no force can exist apart from an opposing force. 
For example, no force is manifested by or exists in a flying projectile 
until it encounters an armour plate, which opposes its advance. 

I asked Professor FitzGerald to give an example of an isolated 
force, and he admits that he cannot doit. Of course not. 

Forces are not ‘‘tied together by the tails,” as he puts it, but 
face each other like rams, 

I quite agree with Mr. Gill, but I do not see the precise relevance 
of his remarks, 

Mr. Lea’s letter in THE ENGINEER of the 16th inst. I have read 
with much pleasure. Mr, Lea sees clearly that force is not a cause 
of motion, and that motion can only result from motion. 

London, October 20th. A CRAMMER, 
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RAILWAY MATTERS. 


Ir is stated that there are 208,749 railroad bridges in 
the United States, of a united length of 3213 miles, 


Tue Meiktila and Myingyan Railway, Burma, will be 
commenced in about three weeks. The question is being con- 
sidered whether the starting point should be Samon Station or 
Meiktila-road Station, on the Mandalay line. The Meiktila route 
may be considered most desirable. 


TuE East to West Railway (England) is being considered 
by three firms of ccntractors, who have recently gone carefully over 
the work. It is expected that by the end of this month the promo- 
ters will be able to give nulice to the owners of property of the exact 
course they intend to take, and the quantity of land they will require, 


AccorpiInc to Engineering News the New York 
Central and Hudson River Company is making arrangements to 
replace the si nals at present in use between the Grand Central 
Station and Mott Haven by an entirely new system, which will be 
supplied by the Johnson Signal Company, and will be as complete 
as possible, The need of such a change has been apparent for 
some time, the present one being insufficient. 


Tue directors of the North-Eastern Railway Company 
have appointed Mr, John Wellburn, their district passenger super- 
intendent at York, to the office of general nger superintendent, 
in the place of Mr. W. B. Johnson, lately deceased. The senior 
district passenger superintendent of the company, Mr. Godfrey 
Smith, was not, we are informed, a candidate for the appointment, 
on the ground of age. We understand also that Mr. William 
Swales, the district goods manager of the Southern Division, has 
been appointed assistant goods ger of the pany. 

Tue Manchester, Sheffield, and Lincolnshire Railway 
Company has made rapid progress with the new Derbyshire line from 
Baghton to Annesley, The extension to Chesterfield is to be opened 
on December 1st, and the length on to Annesley will be ready early 
in 1892. The stations on the new line will be at Killamarsh, 
Eckingtun, Staveley, Brimington, Chesterfield, Holmwood, Pilsley, 
Tibshelf, Blackwall, Hucknall, Kirkby-in-Ashfield, and Annesley, 
where the Great Northern Railway is joined. The extension is an 
important link in the chain by which Sir Edward Watkin expects 
to give the Manchester, Sheffield, and Lincolnshire Railway direct 
access to London, 


Tue Italian Government have decided to urge the 
Italian railway company to improve their line and rolling stock, 
increase their rate of speed, and take the train on to the pier 
at Brindisi. The Ministry will undertake to repair the harbour of 
Brindisi and improve the lights on the coast. With these im- 
provements the Italian Government believe that England will 
certainly continue to use the Brindisi route to India. The Times 
Paris correspondent says:—‘‘ With a view to the Calais and 
Chalons route to Vienna being adopted if the Indian mail is 
despatched by Salonica, a train of eighteen carriages went from 
Paris to Calais on Friday last in 3 h, 35 min.” 

M. Cueravtt, locomotive superintendent of the 
management of the Western of France Railway, has recently given 
some interesting statistics of the accidents which happen with 
road vehicles, and which occur on the railways. According to his 
figures the road vehicle accidents can be summed up as follows :— 
One out of every 355,000 ; one passenger wounded 
out of 30,000. At the same time the statistics of the French 
Railways show that one passenger is killed out of 26,720,000, and 
one passenger wounded out of 1,060,000. Thus in France at the 

resent time tbe traveller may make a journey of ordinary 
ength with only a twenty-seven millionth chance of being killed 
and one millionth chance of being wounded. 


Tue Dutch railway zone tariff, which came into force 
with September, has been fixed at the following as a maximum, 
remembering that five cents go to a penny, and that the kilometre 
is, roughly, two-thirds of a mile:—Up to 50kiloms., 4c., 3c., and 
2c. per kilometre for the three classes respectively; up to 
100 kiloms., 3°6c., 2°7c., and 1°8; 150 kiloms., 3°2c., 2°4c., and 
l-6c.; 180 kiloms., 2°8c., 2*le., and 1*4c.; 210 kiloms., 2c., 1*5c., 
and le.; up to 240 kiloms., 1-2c., 0°9c,, and 0°6c.; and above, Ov4c., 
03c., and 0-2c.; the return fares being uniformly 50 per cent. 
more than the single. It will be seen by the above that to travel 
the 241st kilometre costs only one-tenth the price of the first, and 
that the proportion of rates for the three classes is as 2, 3, and 4. 
The single first-class journey between Amsterdam and Rotterdam 
—73 kiloms, = 45 miles, which formerly cost 3fl. 75c, = 6s, 3d., may 
now, under the zone tariff, be accomplished for 2fi, 90c, = 4s, 9d. 


As has already been reported, the Bill promoted by 
the Manchester, Sheffield, and Lincolnshire Railway Company to 
authorise the extension of their system to London will be again, 
says the 7imes, brought before Parliament in the coming Session. 
The measure has undergone important modifications in detail, with 
the view of meeting the more serious objections raised against the 
scheme last Session, These modifications chiefly affect the ques- 
tion of the proposed London terminus, the plans for which have 
been counilentiy altered and extended. Some deviations from 
the route originally laid down between Beighton Junction and 
Quainton-road are also provided to meet the requirements of local 
authorities and landowners. Besides the St. John’s Wood land— 
to the disturbance of which such strong objection was offered by 
artists and others resident in the locality—it is now sought to 
acquire the ground bounded by Grove-road, the north side of 
Church-street, EKdgware-road, and St. John’s Wood-road, This is 
in No, 3 ward, half of which, it is estimated, will be swept away 
for railway purposes if the new project be sanctioned. Then, in 
No, 4 ward, the land needed extends from St. John’s Wood-road 
to Marylebone-road at the corner of Allsop-place, and thence to 
Lisson-grove, excluding the grove itself, but the plan contemplates 
aline from Harewood-place to the corner of Alpha-road. Thus 
nearly the whole of No, 4 ward would be occupied by the new 
railway project, should it prove more fortunate in the House of 
Commons than the old one, 


In a report on the accident which occurred on August 
15th between Holyhead Station and Holyhead Pier on the London 
and North-Western Railway, Major-General Hutchinson says:— 
‘* This accident occurred close to Pelham level crossing, Holyhead, 
on thestation side of which thereis a curve of 1800ft. radius, 29 yards 
long, terminating at the centre of the crossing. The line is single 
and the permanent way consists of double-headed wrought iron rails 
21ft. long, weighing about 754 1b. to the yard, fished at the joints, 
secured in cast iron chairs, weighing 38 ib. each, by outside keys; 
the chairs are fastened to sleepers 9ft. long by 10in. by 5in. by a 
spike and two trenails in each chair; the sleepers are at central 
intervals of 2ft, at the joints, and 3ft. 2in, elsewhere; the line is 
fairly well ballasted, and the rails and sleepers in tolerably good 
condition. It is not easy to assign the causes which led to this 
accident, but it may, I think, be accounted for as follows:—(1) By 
an unnecessary amount of super-elevation in the outer rail of the 
curve of 800ft. radius, on which curve the first mark of a wheel being 
off the rails was visible ; (2) by the tightness of gauge of this curve at 
near the first mark; and (3) by some interference with the free 
radial action of the leading wheels of the post-office tender, which 
was the first vehicle found off the rails when the train stopped, the 
wheel base of this vehicle being 22ft., divided into equal portions 
of 11ft. each, When the accident occurred the train is said to have 
been running at a speed of from 13 to 15 miles an hour, the driver 
not being aware that anything was wrong until he suddenly found 
himself pulled up by the application of the automatic vacuum 
brake, which was fitted to the whole of the train. This had been 
— by the guard from the rear vehicle, on finding that it was 
off the rails, after which this vehicle ran about 50 yards. The 
brake did good service in thus quickly stopping the train before 
any serious damage had been done.” 





NOTES AND MEMORANDA. 


THE discovery is reported of ozokerite in Southern 
Oregon, The mineral has a very different appearance from that 
found in Utah. It is of a yellowish-white colour, burns very freely, 
and with a dense smoke but no odour. 


Ir is stated that the two largest driving belts ever 
made in the United States are now being manufactured in St. 
Louis for an electrical power station. They are of three thick- 
nesses of leather, each /2in. wide and 150ft. long. They weigh 
about 1800 lb. each, and each belt contains about tanned hides, 


From the experiments of Mons. H. Le Chatelier on 
the allotropic transformation of metals, it appears that the trans- 
formations either take place abruptly, the metal behaving in that 
case like all crystalline bodies—definite compounds or isomorphous 
mixtures—or progressively in the case of alloys which behave like 
amorphous mixtures—solutions or glasses, 


A MaGNEsIA cement has been described by A. v. Berkel 
as follows (Jour. Soc. Chem. Ind.):—‘‘Fluorspar is digested for 
some time with sulphuric acid ; a solution of kieserite or magne- 
sium sulphate is then added, and as soon as hydrofluoric acid 
— to be given off, calcined magnesia is stirred into the mixture. 
Calcium sulphate and magnesium fluoride are formed, mixed with 
magnesium sulphate. The t thus produced sets very hard, 
and is not in the least affected by water. Articles made of it are 
pressed and dried by exposure to air, or by heat.” 


Tue inventor of what is known as the “ jetty system ” 
for scouring out river channels, successfully applied by Captain 
Eads at the mouth of the a River, was, according to the 
San Francisco Industry, Captain Edwin Bell, of St. Paul, Minne- 
sota. Long before Captain Eads applied the willow mattress 
system, Captain Bell had presented to the Chamber of Commerce 
at St. Paul, and had urged upon the Federal Government the 
importance of the jetty system and also the movable scouring 
dams that are now being employed with so much success in India. 


Tue blast-furnace statistics, on September Ist, in the 
United States are given as follows by the American Manufacturer :— 
Total number of charcoal stacks, 125; number in blast, 60; weekly 
span. 12,675 tons ; number out of blast, 65; weekly capacity, 
9596 tons. Total number of anthracite stacks, 157 ; number in 
blast, 84 ; weekly capacity, 32,338 tons ; number out of blast, 73 ; 
weekly om wear4 24,501 tons. Total number of bituminous stacks, 
248; number in blast, 158; weekly capacity, 129,493 tons; number 
out of blast, 90; weekly capacity, 48,170 tons. Twenty-two fur- 
naces in the Pittsburgh district are running, and three are idle. 


Srarvistics of horses and mules in the United States, 
as given in the American census returns, show that on June 1, 
1890, there were in all the states and territories, 14,976,017 
horses, 2,246,936 mules, and 49,109 asses. The increase of horses 
between 1880 and 1890 was 44°59 per cent. as compared with 
44°95 per cent. in the period 1870-80, and 14°34 per cent. in 1860-70. 
The increase of mules in 1880-90 was 26°66 per cent. ; between 
1870-80 it was 61°08 per cent., and in 1860-70 there was a de- 
crease of 2°24 per cent. In June, 1890, out of the whole number 
of horses and mules, 86°95 per cent. were horses and 13°05 per cent. 
were mules. The greater number of mules are in the South Atlantic 
States, the figures being 32°04 per cent. mules to 67°96 of horses. 


THE circular of an electric lighting firm reproduces 
the following figures, which may not be in the possession of some 
readers :—To produce a light equal to twelve standard candles— 
Common gas will consume, per hour, 54 cubic feet of oxygen, 17} 
cubic feet of air, it produces 3} cubic feet of carbonic acid, vitiates 
384} cubic feet of air, and raises the temperature of 2781b. water 
10 deg. Fah. To pon a light equal to twelve standard 
candles—Paraffin will consume, per hour, 7 cubic feet of oxygen, 
34 cubic feet of air, it produces 44 cubic feet of carbonic acid, 
vitiates 484 cubic feet of air, and raises the temperature of 361 lb. 
water 10deg. Fah. To produce a light equal to twelve standard 
candles— Electric light consumes no oxygen, no air, and produces 
no carbonic acid, vitiates no air, ard raises the temperature of 
14 lb. water 10deg. Fah per hour, 





THE Scientific American says a new use has been 
found for waste glass by Messrs. Rostaing, Garchey, and Geille, of 
Paris. Any fragments of broken glass of various colours are mixed 
together, after having been broken to a suitable size ; they are 
then placed in moulds lined with silica, talc, or some other resist- 
ing material and fired. A coherent mass is produced, which can 
be dressed and cut into blocks, which are, of course, irregularly 
coloured, Such blocks may be used as artificial marble. The 
blocks are usually rough on one side, owing perhaps to incomplete 
fusion ; this gives a surface which is admirably adapted for 
causing them, especially if they are slab-like in form, to adhere to 
walls with the addition of a little mortar. Fine decorative effects 
can thus be produced. Designs in relief can be obtained by pres- 
sure while the block or slab is still plastic. If a suitable mould be 
prepared with movable partitions, then pieces of glass can be 
arranged in such a way that, upon firing, a very effective ‘‘ stained 
glass” window is produced, the necessity of using ‘‘ leading,” as 
in the ordinary way, being thus obviated. 


In an article on “ Explosions of Coal Dust in Artificial 
Fuel Factories” (Dingl. Poly.), two accidents due to the explosion 
of coal dust are described in the J/ahresbericht d.k. preuss. Gewer- 
beriithe fur 1888, At the Reichenwald works an explosion of coal 
dust took place in the dried coal store room whilst the operations 
were in full progress, with the result that the front of the drying 
house was violently blown out and a considerable conflagration 
occurred in the factory. At Furstenberg on the Oder, where the 
works are entirely built of stone and iron, a similar explosion 
occasioned no damage, either to the workmen or to the buildings. 
The ignition of the coal dust appears to have commenced in the 
lowest feeding screw belonging to the drying room elevator, and 
to have spread forwards to the store room and backwards to the 
two drying houses. Five explosions followed in quick succession in 
different parts of the works, the detonation being strongestin the store 
room, and in a few minutes all the chambers containing dry coal 
dust were on fire. The Journal of the Society of Chemical Industry 
says :—These accidents afford further proof of the well-kaown fact 
that coal dust is itself a dangerous explosive, the presence of 
which must be guarded against in factories, mines, &c,, by thorough 
ventilation and other protective measures. 


At the annual Congress of German naturalists and 
medical men, recently held at Halle, an interesting paper was 
read inthe Hygienic Section, by Professor Von Pettenkofer, on 
the self-purification of rivers. His researches and experiments 
were made on the waters of the river Iser at Munich, but they 
can be applied to the water of all town rivers. Munich has 280,000 
inhabitants, and 20,440 kilos, of refuse are carried into the river every 
day. But, again, each day 3,456,000 cubic centimetres of fresh 
water flow down the stream, so that the proportion of refuse or dirt 
to the water is only 6 to 1,000,000, or 6 milligrammes to the litre, 
a pollution which, if artificially produced in a glass of water, is un- 
recognisable to the naked eye. Careful examination has shown, 
says the Times, that even this pollution disappears seven kilos. 
below the city. This self-purification of rivers had hitherto been 
attributed to sedimen deposits, but Pettenkofer is convinced 
that it is the effect of oxygen, partly freely dissolved in or 
absorbed by the water, and partly produced by water plants. He 
considers that the great quantity of low vegetable organisms in 
water plays a great part in the purifying process, The vegetable 
growth in river beds should, according to Pettenkofer, be protected, 
and refuse water from mills, chemical works, &c., which is de- 
structive to vegetable growth, should not be allowed to flow into 








MISCELLANEA. 


CHANGE of address to new and larger works is 
announced by Messrs. Isaac Hill and Sons, whose new works are 
in Wood’s-lane, Derby. 

Tue Town Council of Stafford have decided to instruct 
Mr. E. Pritchard, C.E., of Birmingham, to advise them and 
prepare a report as to a general sewerage scheme for the district. 


WE understand that certain Midland and Welsh steel 
makers are giving serious attention to the invention propounded 
by Sir Henry Bessemer, at the Iron and Steel Institute, of rolling 
steel sheets direct from fluid metal. A practical application of this 
invention is anticipated. 

In connection with the Naval Architecture Classes at 
Glasgow University, Professor J. H. Biles announces a special 
course of public evening lectures during the winter session of 
1891-92, on ‘‘ The Resistance of Ships,” the first lecture being on 
November 11th at the University. 


Tue Niagara Falls power tunnel, which was com- 
menced on October 4th, 1890, is making rapid progress. The 
Niagara Falls Gazette says a total of 2187ft. has been finished out 
of 6530ft., and it is estimated that the tunnel to the canal will be 
completed by the middle of February next. 


Mr. Ricuarp H. Taunton, who introduced the Root 
boiler from the United States, announces that he has made 
arrangements with Messrs. Conrad Knap and Co., of the City Iron 
Works, Lincoln, and 11, Queen Victoria-street, E.C., whereby his 
interest and connection in the Root and other water-tube steam 
boilers will be maintained. 


On the 15th inst. a competitive trial of boat-lowering 
apparatus for a prize offered by Fair Play took place on the 

hames off Chelsea. The judges were Captains Cooper, Hutchin- 
son, Mosey, and Blackmore, and after lengthy trials they awarded 
the prize to Mr. W. Mills, of Sunderland, whose boat-lowering 
apparatus we illustrated in THE ENGINEER some time ago. 


A LARGE sheet has been published giving a plan of the 
Manchester Ship Canal, its connections, the position and popula- 
tions of trade centres within reach of the canal, ship dues, canal 
tolls upon merchandise and passengers using the canal between the 
entrance at Eastham and the river Weaver, and plan of the Man- 
chester and Salford docks, The sheet appears to be published by the 
canal company, but this is not stated. 


THE new ironclad Brennus was launched on the 17th 
inst. at Lorient by M. Barbey, Minister of Marine. The disposi- 
tion of the guns in this vessel is unique in the French Navy. The 
ideas which have been developed in the plan of the Brennus are 
great swiftness, well-prctected and numerous guns, and immunity 
against small projectiles, She will not be completed before 
January, 1893, and will cost 23,800,000f. 


THE mean length of time taken in traversing the Suez 
Canal decreases year by year. Last year it was 24 hours 6 min., 
whilst in 1889 it was 25 hours 50 min.; in 1888, 31 hours 15 min.; 
in 1887, 33 hours 58 min.; and in 1886, less than 36 hours. The 
time occupied Jast year by ships fitted with the electric light was 
22 hours poy he most rapid passage in the previous year 
was that made by a steamer, using the electric light, in 
24 huurs 15 min. 


THE fastest time on record in the waters around New 
York, says Engineering News, has been made by the little steam 
yacht Norwood, which has attained the rate of 28 miles an hour, 
running from the Narrows to Sandy Hook. The Norwood was 
modelled and built by C. D. Mosher, of Amesbury, Mass.; she is 
63ft. 2}in. long and 7ft. 6in. beam. The screw is 36in. in diameter, 
and is driven by a triple-expansion engine which has worked up 
to 400 horse-power, with 1501b. of steam. The boiler is of the 
Thornycroft pattern. 


Tue American Engineering magazine for October 
contains, amongst others, an article on the Keely motor, by T. 
Carpenter Smith, C.E., who has recently seen the present form of 
the conjurer’s apparatus for satisfying the love of being humbugged 
which some people display. It appears that Mr. Keely is still to be 
accredited a very clever man. Theshareboldersare still interested 
in the most recent form of ‘‘ disintegrated-water-vibrating-force- 
interatomic-ether and mysterious-fluid motor.” Mr. Carpenter 
Smith’s account of the séance he witnessed is graphic and amusing. 


THE Commission of the World’s Columbian Exposition 
to be held in Chicago in 1893, have, after careful consideration, 
decided to sewer the whole area of about 120 acres, covered by 
the Exhibition buildings, on the Shone Hydro-pneumatic system 
of town drainage. There will be twenty five separate drainage areas 
each having its ejector station, to which the sewage will gravitate ; 
provision is made in the scheme for dealing with 4000 gallons of 
sewage per minute which is equivalent to the sewage from a 
population of 110,000, assuming a water supply of thirty gallons 
per head per day. 


At the opening sessional meeting of the Manchester 
Association of Engineers, held on Saturday at the Grand Hotel, 
Manchester, and numerously attended, Mr. John West, the presi- 
dent, in the chair, Mr. Henry Webb, of Bury, made an interesting 
communication to the effect that at two mills with which he was 
connected in that town the management had recently ordered two 
Lancashire boilers, 30ft. by Sft., to work at 2001b. per square 
inch, together with large quadruple expansion engines, and it was 
his intention during the ensuing spring to officially invite the 
members of the Association to inspect these new engines. 


A MEETING of the Weymouth Town Council was held 
on Tuesday to discuss a report of the borough surveyor recom- 
mending a scheme for the drainage of the borough at a cost of 
£18,000, the outfall to be into the sea near the Nothe Fort, instead 
of, as at present, into the backwater and harbour. The mayor 
proposed the doption of the sch , but an alderman vehemently 
opposed it, contending that the scheme would increase the debt of 
the borough from £121,000 to £173,000, and was unnecessary, as 
the health of the town stood very high in the Registrar-General’s 


return, The scheme was rejected by ten votes to six. 





A LARGE wire nail mill is being built at Port Gardner, 
Puget Sound, thirty miles above Seattle, by the Puget Sound Wire 
Nail and Steel Company The American Manufacturer says the 
magnitude of this undertaking will be appreciated when we state 
that the capacity will be 1000 kegs per ten hours. For the present 
the nail factory and wire mill alone will be built. The works will 
give employment for the present to 200 men. Last year the ship- 
ments of wire nails to the Pacific coast were 300,000 kegs, so that 
the new mill has a very large market to supply, not counting the 
probable increase in the current demand, nor taking into account 
the territory obtainable for the sale of goods in Mexico, South 
America, Australia and the Sandwich Islands. 


THE transmission of power from Niagara Falls to 
Chicago by electricity has been proposed in connection with the 
display at the World’s Fair. The distance between the Falls and 
Chicago is about 475 miles, or more than four times the distance 
between Lauffen and Frankfort-on-the-Main, A Mr. H. W. 
Leonard proposes the use of a potential of 80,000 volts at the 
generating end of the line. Assuming that difference of potential 
to be the working pressure adopted, and allowing 40 per cent. 
loss of power in the conductor, the cost of the generating and 
transformer plant at the Falls, according to Mr. Leonard, would 
be £10 per horse-power delivered in Chicago, the cost of the 
conductor would be £22 per horse-power delivered in Chicago, and 
the cost of the motors and converters at the receiving end would 





rivers unpurified. 





be £6 12s. per horse-power delivered in Chicago. 
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OERLIKON THREE-PHASE ALTERNATOR 
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Fig. 2 




















Fig. 3 


THE LAUFFEN-FRANKFORT TRANSMISSION OF 
POWER. 

In our article of October 9th upon this subject we 
referred to the rotary current motors which have been 
used at the Frankfort end of the line which transmits 
electricity from Lauffen to Frankfort, and we shall now 
proceed to describe the alternator which produces the 




















current at Lauffen for transmission to Frankfort. Our 
N N $ s)| 
| 
} 
\o000000 0000000 
oo°0 mfp , ° Be Lb 
4 oO 2 ) 
\s 0 $4 5 29 oo o/ 
ben nay IY ¢ IN s 
lL "7° 





Fig. 5-METHOD OF FIXING POLE PIECES 


readers will remember that the transmission is effected 
by three alternating currents, of which the phases differ 
by 120 deg., all the currents having the same frequency. 
Figs. 1 and 2 represent a perspective view of the large 
three-phase alternator, built at the Oerlikon Company's 
works at Zurich, and Figs. 3 and 4 represent an ortho- 
graphic projection. This 
machine has been built 
from the designs of Mr. 
C. E. L. Brown, and it 
will be observed that the 
main shaft runs in two 
bearings, and that the 
machine can be easily 
separated by sliding one- 
half along the base plate, 
so that perfect examina- 
tion can be made. The 
machine runs at 150revo- 
Fig. 6—Pole Pieces of Alternator !utionsperminute, and de- 

d velopes 800-horse power. 
The winding of the armature is arranged so as to produce 
the three alternating currents previously spoken of ; each 
one of these currents has a mean potential of 50 volts, 
and is of 1400 ampéres. As it would have been very 
difficult to arrange contact rings in order to take 








off this large current, the armature has been made sta- 





tionary, and the field magnets revolve. The winding of | 
the armature is of very large section, corresponding to 
the heavy currents, and consists of heavy copper bars 
1°12in. in diameter, which are threaded through holes bored 
in the iron armature core, close to the circumference ; the 
copper bars being insulated by means of asbestos tubes from 
the core itself. Owing to this arrangement the Foucault 











— 
SP 


“Tae Ewcincer E 











wires. The air space between the revolving field magnets 
and the stationary armature is also in this way much 
diminished. Armatures of this type for continuous current 
machines have been successfully built at Oerlikon since 
1885, but an alternator of this class shows more clearly the 
advantages of the method. The number of field magnet 
poles is thirty-two, and there ‘are thirty-two copper bars 


currents, which would reach a large amount with the | in each armature circuit, which are coupled in series by 
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transverse pieces at their 
ends. The total number 
of bars for the three cir- 
cuits is thus ninety-six. 
The coupling of the three 
circuits with each other 
is effected in a similar 
manner to that employed 
in the Thomson-Houston 
are light machine. The 
armature cores are con- 
tained in acastiron frame, 
which rests upon the bed- 
plate, and can be moved 
in the direction of the 
axis, as shown in Figs. 2 
and 4, so as to allow of 
an examination of all the 
parts. The field magnets 
of the machine are ar- 
ranged on a simple plan, 
so that both positive and 
negative poles are pro- 
duced by a single exciting 
coil which is wound upon 
a cast iron ring with two 
flanges somewhat similar 
to a rope pulley. This 
will be more clearly seen 
in Figs. 5 and 6. Two 
steel rings, each having 
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Fig. 7—PLAN OF ALTERNATOR 


ordinary method of winding, are entirely avoided, and | 


from experiments on such an armature it was found 
that even when copper bars of 1:96in. diameter were 
used it was impossible to measure the energy wasted by 
the Foucault currents, which must therefore be very small. 
By the use of such an arrangement a direct driving force is 
applied to the bars, and the asbestos produces a form of 
insulation which does not suffer from overheating of the 





_ upon it sixteen pole pieces, 
are then fastened by 
means of bolts upon the 


two sides of the cast iron ring, and the position of the 


| ose pieces is so arranged that those upon one steel ring 
| li 


e intermediate with those on the other steel ring. Fig.5 
represents in a diagrammatic form the method of fixing 
the pole-piece rings to the drum, and Fig. 6 repre- 
sents a perspective view of a portion, while Fig. 7 is a 
plan in section. By this means the exciting coil pro- 
duces a positive and negative pole alternately in the 
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pole pieces, so that the whole of one steel ring is posi- 
tive while the other is negative. This arrangement allows 
of a very simple field magnet winding, and reduces the 
necessary weight of copper. The construction is also 
very simple and strong, as the whole frame and field 
magnets with thirty-two poles, consists of only four 
pieces, rendering it exceedingly safe when rotating. The 
exciting current is led from the two fixed terminals, 
shown in Figs. 1 and 3, at the top of the machine ; each 
terminal carries a small pulley, and two grooved pulleys 
are arranged side by side upon the end of the main shaft ; 
metal bands connect the latter with the terminal pulleys, 
so that rubbing contacts are entirely avoided. The 
exciting current is produced by the small dynamo 
which may be seen on the ground in Figs. 1 and 2. 
Fig. 4 will enable the method of fixing the metal bands 
to be more clearly understood. The main shaft is 
earried in two bearings, and the casting is fixed to the 
base plate. The shaft itself is driven direct from the 
turbine. The machine which we have just described 
can work also as a motor, in which case it runs synchron- 
ously with the dynamo. It has the advantage, however, 
over the ordinary alternating current machine that it can 
start in any position. The field magnets must, of course, 
be first excited. The following particulars of the machine 
may be of interest. The total weight of copper in the 
field magnets is 660 1b., which is only a small fraction of 
that necessary for other machines of similar size and 
number of revolutions. When running idle at its normal 
speed 100 watts is sufficient to excite the magnets in 
order to produce a potential of 50 volts. This is only 
syth per cent. of the output of the machine. A larger 
exciting current is, of course, necessary when the 
machine is working at full load, but even then 
it is but a fraction of 1 per cent. From the 
experiments which have been made it appears that when 
running at a normal speed and potential, the loss in 
friction, air resistance, hysteresis, &c., only amounted to 
600 watts, being only 1°6 to 1:7 per cent. of the total 
output. The loss in the armature coils at full load 
reached 3500 watts, so that the total efficiency of the 
machine was about 96 per cent., and it is believed that 
such a result has never before been obtained with such a 
simple construction. Owing to the small losses, the 
heating is, of course, very small, and it is thus possible 
to overload the machine without producing any ill-effect. 
The total weight, with bed-plate, is 8°8 tons. We are 
informed that, besides the machine which is in use 
for the Lauffen-Frankfort transmission, there are also in 
process of construction at the Oerlikon Works one 
machine for the central station in Heilbronn, for trans- 
mission over 6°2 miles; one machine for Dietikon-Zurich, 
at the same distance; and five, of which three are 
generators with a vertical shaft and coupled direct to 
turbines, and the other two motors with a horizontal 
shaft, which will be used for the transmission of power 
to the Oerlikon Works, at a distance of 14°2 miles. 








MACHINERY FOR TUBE MAKING, &c.* 
By Mr. W. H. BaraciovucH, M.I.M.E. 


THE process of making tubes by machinery forms a matter of 
universal interest, and comes before the world with significance 
enough to command attention in this pre-eminently metallic age. 
The progress of metallurgy, the production and utilisation of 
metals, demonstrates how great may be the advance of arts based 
upon scientific principles. It is extraordinary to reflect on the 
comparative excellence to which the art of working several useful 
metals has arrived, from the dawn of new inventions. 

The ancients were only acquainted with seven metals, whereas 
we know of at least fifty. Metals have been in use from the 
earliest historical periods. The ancient Greeks at the very earliest 
period of their history do not seem to have been acquainted with 
the existence of, far less the method of working, iron—yet we read 
both in Scripture; and there is good reason to believe that 
anterior to the earliest historical record of the Greeks, iron, and 
the processes of manufacturing it, were known in China and 
Hindoostan. Its obvious utility and great superiority over the 
soft metals then in use caused it to be highly prized, though the 
extreme difficulty of working it, and the rude methods then 
employed for its reduction, greatly restricted its application. Cast 
iron was altogether unknown to the ancients, an imperfectly malle- 
able iron being produced direct from the ores. Great has been 
this change since the era. 

The improvements that have taken place of late years in the 
manufacture of tubes, and the appliances employed in their pro- 
duction, leads us to ask, What are these processes? What is their 
general characteristic? What are the poensinios involved? What 
is the result? What will be the future? Nothing is more remark- 
able than the multitude of minds and facts that have been required 
for the perfecting of a very simple machine for the production of 
tubes, nor how little the last man may need to add to complete the 
invention. Facts and natural laws, known for years as curiosities, 
are taken up by some inventor, who fails in the attempt to render 
them of practical use; then a second genius lays hold, and, pre- 
fiting by the mistakes of the first, produces at great cost a working 
machine; then comes the successful man, who works out the final 

ractical design, and, whether making or losing a fortune, he 
benefits mankind. Many forms of machinery have been devised 
for the production of iron, steel, and metallic tubes. I have 
selected a few different forms of machines as the subject of my 
paper, which have been conspicuous by the importance of their 
results. 

Tube-making machinery is a class of machinery composed of a 
very few parts, there is no complicated or elaborate mechanism in 
its construction, it isa very wonderful machine for the work it is 
capable of producing. An endeavour to write a description of this 
class of machinery, and to make the most of its mechanism, 
reminds me of an account given in one of our weekly mechanical 
journals some time ago of a mechanic very ambitious to make 
himself popular. He gave an unique description to his mates of a 
very simple machine of which he was well acquainted. ‘‘ Well,” 
said he, “it is astonishing the fine work it does. It works by 
means of a pedal attachment, a fulcrumed lever converts a vertical 
reciprocating motion into circular movement. The principal part 
of the machine is a disc which revolves rapidly on a vertical plane. 
Power is applied through the axis of the disc, and when the speed 
of the driving arbour is moderate the periphery of the machine is 
travelling at great velocity. Work is done on this periphery. 
Pieces of the hardest steel are by mere impact reduced to any 
shape the skilled operator desires.” ‘‘ What in thunder can this 

hine be?” d ded Tom Snooks. ‘Oh, it is a new grind- 
stone,” replied our mechanical friend. Machinery for tube-making 
may not be so simple, nor so useful as a grindstone, yet it is just 
as astonishing the fine work it willdo. I do not wish to give such 
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an enlarged description of it as our mechanical friend gave of his 
grindstone, but will briefly describe a few of the different forms of 
machines at present in use, more particularly those in our imme- 
diate neighbourhood, Birmingham being one of, if not the largest 
tube-producing city in the world. The demand for tubes of various 
descriptions has increased of late years to such an enormous extent 
that manufacturers have had to procure the best constructed 





tubes. When butt-jointed welded tubes are to be made the edges 
of the strips are presented face to face, and the width of the strip 
is such that when it passes the die the edges are pressed forcibly 
together and welded. In maki welded tubes the strips are 
raised to a welding heat and amet through the machine quickly, 
When unwelded tubes are to be made the strips are heated only to 
bright redness, and need not be passed so rapidly through the 





machines for the production of tubing equal to the d 
Machinery for making agricultural and sanitary pipes.—Pipes or 
tubes are made of various materials and for various purposes. 
Thus we have draining pipes for agricultural and sanitary purposes 
made of earthenware, iron, steel, and various kinds of metal, and 
for a great variety of purposes. Formerly wooden pipes were 
extensively used for conveying water and for draining; but so 
great an improvement has been effected of late years in the 
manufacture of metal and earthenware pipes and tubes, that they 
have now become exceedingly rare. Pipes for agricultural and 
sanitary purposes are made of clay, and owing to the use of 
machinery in their manufacture they are produced very rapidly 
and cheaply. The operation of the earthenware pipe machine is 
to squeeze a continuous length of soft plastic clay through a 
cylindrical met orifice, the centre of which is occupied by a 
core or mandril of the size the hollow part of the pipe. Another 
arrangement of the machine is to cut the pipe to the proper 
length as it passes through, by means of a travelling table, to carr 
them forward to be removed to the sheds where they are dried, 
previous to being burned in the kiln. Caoutchouc vulcanised and 
gutta-percha are also extensively used for making pipes for a 
variety of purposes, their flexibility rendering them very useful. 
Leathern and canvas pipes are used chiefly for the conveyance of 
water temporarily, as in case of fire engines; of late years we have 
a material called ‘* Woodite,” which is now used for pipes and hose. 
Metal pipes are made of iron, steel, lead, tin, or an alloy of tin 
and lead, copper, brass, &c. &c. The manufacture of cast iron 
pipes has become of enormous extent, in consequence of the vast 
works by which almost all large towns in this kingdom and in 
many foreign States are now supplied with water and gas, the 
pipes for which are largely exported from Great Britain; a —- 
portion of the trade in cast iron pipes is carried on in Scotland. 

Draw-bench for drawing ductile metal tubes. —The old method of 
making tubes from ductile metals, such as brass, copper, &c., were 
made by first casting an ingot of the metal into the shape shown 
in Fig. 3, with a hole through its length, of the same diameter the 
bore of the tube is intended to have. Into this is placed the man- 
dril a, Fig. 4, which exactly fits, and which projects slightly at the 
tapered end 5, Fig. 4. Itis then brought to the draw-bench, and 
here the small end with its projecting mandril is put into a funnel- 
shaped hole, in the steel die a, Fig. 5, so as to allow the front to 
be gripped on the other side by a pair of pincers at the end of a 
strong chain ; the machinery power is then applied to the other 
end of the chain, and the soft metal and its mandril are drawn 
through, the former being extended equally over the surface of 
the latter, which is then removed, and the length of tube is com- 
pleted. Some metals require repeated drawings through the dies, 
and getting gradually smaller, and have to be softened or annealed 
at intervals, as the metal hardens under repeated drawings. In 
this way brass, copper, tin, and pewter pipes have been made. 

pipes are made of great lengths by squeezing the soft metal 
through a hole in a steel plate, in which there is a fixed core or 
mandril projecting, which forms the regular size of the bore in the 
pipe. The old form of draw bench has to some extent given place 
to more modern machinery, though a great many draw benches 
are at present in use. 

Machinery for making iron and steel tubes by rolling process, parti- 
cularly bedstead tubes.—Messrs. Huggins, of Britannia Tube Works, 
of this city, have adopted a new method of rolling tubes, which 
they have patented, and appears to be an excellent method of pro- 
ducing tube. It consists of machinery for making iron and steel 
tubes, whether welded, open or close jointed, and is, I believe, 
more particularly used for the manufacture of bedstead tubes. 
The essential parts of this machine are two pairs of rolls and a die 
having a trumpet-shaped axial opening in it. The two pairs of 
rolls are fixed on the front of the machine. The first pair are 
made of suitable shape to bend a strip of iron or steel 
when ing between them into a trough shape, that is, 
semi-tubular, one of the rolls having a groove semi-circular 
by cross section, and the other having a projection on the flange 
semi-circular in cross section; the flange on one roll working 
in the groove in the other. The second pair of rolls consist of two 
similar rolls, that is, rolls each of which has in it a groove semi- 
circular in cross section, the opposite groove having the same radius 
as the finished tube. Between the first and second pair of rolls, 
the die having a rumpet-shaped axial hole in it is situated. The 
wide end, or mouth of the bell-shaped opening, is turned towards 
the first pair of rolls. The rolls are geared together with ordinary 
gearing. The heated strip to be made into a tube is passed 
through the first pair of rolls, and has a trough-shape given to it; 
and in passing through the die, the trough-shaped strip is bent and 
welded into a tubular form and the surface of the tube improved, 
the tube being drawn forward through the die by the action of the 
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second pair of rolls. I will now call your attention to Fig.1. A 
and B are two rolls carried by the shafts A? B®, by which a trough 
or nearly semi-tubular figure is given to the heated strip, and the 
strip is forced through the trumpet-shaped die K? to the finishing 
rolls CD, by which the drawing of the tube through the die is 
assisted, and the surface of the tube improved. The front rolls 
consist of a lower roll B, having in it a semicircular groove and an 
upper roll B, having a corresponding projection or flange. The 
finishing rolls C D are alike in construction, each having in it a 
semicircular groove. The two pairs of rolls A B and CD are 
geared together, and driven by the arrangement of gearing shown in 
Fig. 2. Eis a fixed shaft on which the driving pulley rotates, and 
connected to this pulley is a toothed wheel G, which gears with 
the toothed wheel G?, on the shafts of the upper rolls. The 
wheels G? also gear with the toothed wheels G4 on the shafts of the 
lower rolls BD. The distance of the upper rolls from the lower 
rolls is adjusted by the screws H acting upon the bearings of rolls, 
these screws being raised and lowered “ means of a handle I 
engaged in the heads of the screws. K? is the trumpet-shaped 
die, supported in the holder K, and situated between the front 
and back pairs of rolls A B and C D, this box being supported by 
the part L fixed to the standard of the machine. The die K? is 
held in its place by the screw M working in the screw-box M? on 
the standard of the machine. The heated strips of iron or steel 
may be made by this machine into welded butt-jointed tubes or 
into unwelded tubes, called open-jointed tubes or close-jointed 








Manufacture of ribbed tubes for boilers and other purposes.—For 
the purpose of producing ribbed flue tubes for steam boilers and 
other purposes, an iron, steel, or metallic plate, having thin pro- 
jecting ribs, is first taken, which may be stamped, rolled, or cast, 
one side having a flat surface, the other having a number of 
corrugations, corresponding in position to those of the ribs in the 
finished tube, The various operations for producing the tube may 
be effected either by drawing or rolling. The metal plate is first 
submitted several times to the action of a rolling mill, the lower 
roller of which is plain on its surface, whilst the upper one is pro- 
vided with hollow grooves of suitable shape and width, so that the 
ribs of the plate may be gradually thinned towards the ends, 
When the original thickness of the rib has been reduced by nearly 
one-half, and the plate also lengthened, a roller, provided with 
slightly rounded hollows or grooves corresponding in position to 
those on the upper roller, is caused to act on the under side of the 
plate. These rolls produce on the side of the plate, and behind 
the ribs on its opposite side, — which have for their object 
to supply the metal needed to complete the formation of the ribs. 
To this end the grooves of the lower cylinder may be made to 
decrease gradually and disappear altogether in the last operation. 
The last operation can also be arranged as to the longitudinal 
welding of the tube, after the plate has been bent to the proper 
shape. The fastening or joining of the two longitudinal edges 
which have been thinned down can be effected in any suitable 
manner. The parts of the edges may be welded by rolling or 
drawing when the nature of the metal admits of it; or the connec- 
tion may be effected on the plain part of the tube by a lap or butt 
joint. In case the ribbed tube is manufactured by passing 
successively through a series of dies suitably shaped, a short and 
thick tube is provided with projections corresponding to the number 
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of ribs in the finished tube. Sufficient metal must be supplied to 
form the ribs during the various operations. The ovighna’ tube is 
made so as to present externally, to start with, swellings corre- 
sponding to the internal projections of the tubes; the external 
dwellings decrease as the drawing process goes on, and finally 
disappear, when the tube is admitted to the last drawing opera- 
tion. The external projections have for their object to supply 
metal to the ribs, a prevent the latter from becoming reduced 
in height during the successive operations of drawing or rolling 
which the tube must undergo before obtaining the required length. 
It will be understood that in case the ribs are external, the opera- 
tion is reversed ; that is to say, the swellings to supply the ribs 
with external are placed internally. 

Making taper and ornamental metallic tules.—In making taper 
and ornamental tubes, a pair of rolls are provided with the ordi- 
nary housings and gearing, to cause the rolls to rotate together. 
The ordinary motion of rotation is given to the rolls, the distance 
of the rolls apart from centre to centre being adjusted in the 
usual manner. In tapering tubes a flat part is cut away on each 
roll, and on that part of each roll which is left qiatded, which is 
termed the acting part, is formed a tapering groove, the groove 
extending circumferentially around the cylindrical part of the rolls. 
The rolls are so geared together that the large ends of the grooves 
are in juxtaposition, and form an opening into which the leading 
end of the tube to be tapered is inserted. The rolls are then 
caused to rotate in such a direction and with such a pressure as to 
advance the tube between the rolls. As the rolls continue to 
rotate the aperture between them formed by the juxtaposition of 
the eens grooves becomes smaller and smaller in cross section, 
the tube itself which is passing through the rolls has to accommo- 
date itself to the lessening size of the aperture, and consequently 
assume a taper shape, that is to say, its dimension in cross 
section becomes less and less, The process continues until by the 
rotation of the rolls the flats previously mentioned come into 
juxtaposition ; this enlarges the aperture between the rolls toa 
very considerable extent, and the tube, which has now been 
tapered, falls out finished. In forming ornamentations on tubes, 
ornamental designs are cut or engraved on the grooves or on part 
thereof, and then the tube on passing through the rolls a te 
ornamented wholly or in part. 

Machinery for the manufacture of copper tubes.—A remarkable 
system of manufacturing copper tubes, invented by Mr. James 
Robertson, of Glasgow, and adopted at the works of Messrs. 
Ralph Heaton, the Mint, Sieeeaiam. Mr. Robertson calls the 
principle involved in his system the ‘‘ cross surface motion fric- 
tional contact of solid bodies.” The essential feature of this 
system is the application to tube-drawing mandrils of the com- 
meng motion which anyone gives when drawing a cork from a 

ttle of Bass’s double X, by pulling it out by a slightly 
twisting movement, or of the partial rotative movement 
given to, say, a wheel, when it is being pushed on to a shaft upon 
which it fits wg The same principle had previously been 
employed by Mr. Robertson asa means of making pistons, and 
pistons and slide rods move more freely than when the pull or push 
imparted to them caused them to move only in the direction of 
their axes and not to rotate upon them, The same principle has 
also been employed by Mr, Wicksteed for the rotating piston in 
his autographic testing apparatus. The difference between the 
force necessary to slide a gland along a rod is fixed, and*when it is 
rotated at a hundred or so revolutions per minute, has been found 
by Mr. Robertson to be something like sixty times, and the force 
necessary to pull a bulb-ended mandril through a tube is said to 
be from sixty to eighty times more when pulled in the ordinary 
way than when rotated at the same time that it is pulled. Accord- 
ing to Mr. Robertson, the greatest saving of power seems to be 
effected when the movement in a rotative sense of the surface 
concerned is about equal to its linear axial advance. The rotating 
mandril has been adopted for drawing welded tubes, and it is 
found that by rotation the mandril is at the same time prevented 
from heating to any material extent, and that a tube which pre- 
viously required two heats can now be made in one. This causes a 
saving in mandrils, for the higher the speed the less the heating of 
the mandril for given work ; and a mandril of proper form, if 
rotated at about 4500 turns per minute, may be forced through a 
white hot billet of steel 1ft. in thickness so rapidly that the man- 
dril may be held in the hand when withdrawn. 

e development of Mr. Robertson's invention at Messrs. 
Heaton’s, The Mint, Birmingham, for the manufacture of copper 
tubes, cast copper ingots are made direct into thick “shells” for 
large or small tubes, The ingots are from 4in. to 7in. diameter, 
and by means of a small mandril a hole may be, and often has 
been, forced into one of these smaller sizes; but by making a 
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small hole through in the first instance in a ene machine, the 
mandril enlarging the hole from, say, lin, to 3—5in., may be pushed 
through the ingot at the rate of from 6in, to 9in. per minute, and 
even a foot per minute, a current of oil being maintained through 
the hole, and the mandril rotating at about twenty revolutions per 
minute, and pushed with a pressure of about fifty tons. The 
illustration —Fig. 3—shows a machine for the purpose of con- 
verting ingots into ‘“‘shells,” and enlarged views of the ends of 
the mandril; C being as used up to about 4—5in.; and D as used 
for sizes up to Gin. and 7in, ese mandrils are rotated in the 
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opposite direction to that which would be necessary if they were 
rimers, They are made of steel, and for the large size ordinary 
Bessemer steel is used, and is found to be the best for the work, 
and to stand the hardening. 

On referring to the illustrations you will see that the mandril C 
is carried by the spindle D, and rotated by the wheel F, which is 
driven by a pinion G, which slides on the shaft H. The mandril is 
is fo’ forward by the plunger J, which is pressed by water 
forced into the cylinder containing it by special pumps, no system 
of step bearing being sufficient for the purpose, although 
everything was tried before the water bearing for the plunger was 
adopted. The plunger revolves, and is brought back by the small 
plunger K, the head L, and wheel and chain gear seen in Figs. 2 
and 4, e ingot B is held in the containing shells A by the 
gripping pieces 58, the container holder being a very powerful 
casting A A, in which the inclined surface of the two halves of the 
container fix themselves and the ingot, as seen in the plan. As 
soon as the ingot is operated upon by the mandril it commences to 
elongate, and a 2ft. ingot will come out of the container after it 
ten had a 83—5 mandril forced through it, there previously being 
only a 1°24 hole, as a 4ft. shell. When the shells come from this 
machine they pass to tube-drawing rolls, in which they are drawn 
out upon a rotating mandril. 

This interesting process of tube-making is a great advancement 
upon the old method, and I have no doubt it would have brought 
great delight to Tresca and many of our departed metallurgical 
celebrities could they but see ba You ma — from the rate 
of s , the comparatively short space of time the copper ingot 
has gen Doe up is soled to cheng its form. A hard and bad ingot 
will not stand the first process; but those which do stand it—and 
they are nearly all—have a very comfortable time of it in the 
succeeding drawing which follows the annealing after the first. 





Sometimes the surface shows that the ingot has been heavil 
dealt with, but a light cut run over the shells in a lathe at a high 
speed removes the defect at a very low cost, and the result is that 
splendidly round and strong copper tubes are made, specially 
adapted, owing to the way in which the metal is compressed, for 
calico - printing rolls, as well as for the purposes of large and 
medium-sized od pipes for general steam purposes, 

Tools and appliances used in the manufacture of wrought iron and 
steel socket pipes.—Mr. J. C. Johnson, Messrs, Russell, of Wednes- 
bury, obtained a patent in 1888 for a new method of making 
wrought iron and steel socket pipes, which is as follows—see Fig. 3: 
A separate socket of wrought iron or steel is made from a rolled 
bar of the proper section, which is cut to the proper length and 
bent into a ring, and by binge | the joint at the ends of the ring 
together; or the —— socket may be formed from a ring of 
wrought iron or stee | a stamping process. In this way is pro- 
duced a socket, one half of which has a smaller branch than the 
other half. The part of the small diameter seams the end of 
the pipe to be connected to the socket of the part of larger 
diameter, and constitutes the socket proper in which the plain or 
unsocketted end of the adjacent pipe is to be fitted and fixed. 
The separate socket is connected to the end of the pipe by a 
welding and lidating process effected by a pair of dies or tools, 
the movable die or tool of which is operated by hydraulic or other 
pressure. That is to say, the smaller end of the socket and the 
end of the pipe to which it is to be connected is raised to a welding 
heat, the heated end of the socket is placed on the outside of the 
heated end of the pipe. The smaller end of the socket and end of 
the pipe is sup’ in a fixed welding tool or die, which encircles 
about one-thi ¢ the said socket, which 0 ee into the 
interior of the end of the pipe, a plug or mandril for supporting it 
during the welding qunthe. The movable welding and com- 
pressing tool is actuated by hydraulic or other pressure, which has 
such a figure that it encircles one-third of the smaller end of the 
socket. By the pressure given to the movable die combined with 
the action of the fixed tool, and changing the position of the socket 
with respect to the tools so as to cause them to act upon all parts 
of the socket, the smaller end of the socket is welded to and com- 
pressed upon the end of the pipe, and at the same time the said 
smaller end of the socket is elongated upon the end of the pipe so 
as to render the double thickness of the metal originally at the 
junction of the pipe and socket to nearly the same thickness as 
that of the large end of the socket or socket proper. 

The Mannesmann process of rolling seamless tubes from solid ingots. 
—The Mannesmann process of rolling seamless tubes from solid 
— will, at no distant date, be likely to revolutionise the tube 
industry. Any analogies that may assist in a its 
mysterious operation will not fail to be of interest to you. Steel 
possesses high qualities and great strength, which make it 
Rene fitted for many purposes both in industry and the arts, 

e same observations may apply in a lesser degree to toughened 
or hard glass, and yet these materials have been comparatively 
neglected. This neglect is owing in a great measure to the fact 
that steel, in its present cheapest form, and toughened glass, 
are somewhat new articles; and that until recent discoveries 
were made, difficulties were encountered in working and trans- 
forming them that induced the general public to use— 
by preference—wrought iron and soft glass, which could be 








welded and cut respectively, as steel and hard glass could 
not be, by the means generally known. The use of steel in 
replacing wrought iron has been very slow. In recent years only 
has a general advance in this respect been made. This advance is 
partly owing to the new methods of producing steel—the Bessemer, 
the Siemens, the basic process of Gilchrist and Thomas—and partly 
also by newly discovered means of manipulating the products of 
these inventions, A little over twenty years ago—viz., on the 31st 
October, 1870—a patent was granted to George Walter Dyson and 
Henry Arthur Hall for improvements in rolling and finishing 
circular metal plain or irregular rods and tubes, which, as regards 
rods, has had a considerable local application in Sheffield, especially 
at the Carbrook Forge, where the invention was first brought out. 
The process consists generally in a method of rolling into seamless 
tubes, and it will contribute greatly to increase the use of steel, 
and principally of those kinds of cheap steel produced by the methods 
I have referred to. The open-hearth or Siemens steel, above all, 
possesses the advantage of being cheap, of having the right amount 
of toughness, and other qualities which fit it for the special purpose 
of rolling solid ingots direct into tubes. Tubes occupy an important 
place in the wants of mankind. Besides their use as tubes pro- 
Pegi so-called, they , also, the most advantageous form 
or columns, rods, axles, bearers, struts, &c. A given quantity 
of material can be formed into no shape so strong as the 
tubular. Hitherto steel tubes could only be made with diffi- 
culty and at great cost by a complicated process with imper- 
fectly welded seams and a longitudinal fibre. By this pro- 
cess a rough ingot of cheap steel, with one or at most two opera- 
tions, a perfect tube without seam and with a circular fibre is 
produced. The red-hot bars are put between peculiarly con- 
structed rolls, and by this extraordinary process they come out at 
the other end perfectly hollow. A repetition of the same proceed- 
ing between the other rolls triples the size of the bore; and the 
peculiar thing is that the fibre of the tube thus hollowed, instead 
of running parallel, is twisted round the tube something like a cork- 
screw, and so the power of resistance is greatly augmented. The 
name ——. has been given to the operation performed by this 
machine to distinguish it from that done by lel rolls, where the 
bar is simply passed backwards and Sorwattes without having any 
rotary movement imparted to it. The rod to be operated upon is 
in the reeling machine passed between conical-shaped rollers, trun- 
cated cones projecting from the faces of discs fixed at the ends of 
shafts or axles, the combined arrangement being called a “ reel.” 
Tubes of 12in. diameter, and about 15ft. in length, can be rolled in 
thirty seconds. Immense power is necessary to accomplish this 
result. It is got by means of a fly-wheel, which weighs 60 tons, 
and works at about 300 revolutions a minute, and developes 10,000- 
horse power. The adaptability of the method for the manufacture 
of hollow rails—a new departure of great moment—girders, car- 
bolic acid bottles, and tubes rolled from lead, copper, and 
aluminium. Tubes have been made of 15in. in diameter which 
have been exposed to great hydraulic pressure, and showed by the 
way they were bent the homogeneousness and uniformity of the 
metal and its great strength. Among other tests which have 
been demonstrated have been the strength of gun barrelsand shells 
made by the process, while a tube of 75ft. in length was twisted 
with four convolutions. 

If you will refer to Fig. 4, the following remarks with reference 
thereto will explain the peculiar action of the Mannesmann rolls 
in making a tube. A bar is placed between the conoidal rolls at 
the point where their diameter being least, the speed at which 
they move to make a revolution is also least. The rolls seize the 
bar and draw it into contact with parts of the cones which move 
more and more rapidly, though owing to the way in which the 
rolls are set, the space left between them for the passage of the 
bar decreases slightly. Slight, however, as is this decrease in the 
8 between the rolls, a certain amount of material has to be 
shifted. The action of the rolls prevents this material being taken 
from the outside of the bar, and consequently it is drawn from the 
interior—hence the hollow, hence the tube. Soon after entering 
the rolls a small central fracture is formed, which widens out to a 
hollow 5; , an inereased stretch is made to take effect in an 
ine twist acted on from the surface. The increased twist of 
the fibre of the bar while passing through the rolls, and the pecu- 
liar relation kept up between longitudinal and turning action, are 
the characteristic of the Mannesmann tube-rolling machine, and 
this action it is that enables it to make a tube from a solid bar 
or ingot. Though the bar is thus converted into a tube by the 
action of the af and their action only, a mandril is generally 
used to finish and smooth the interior and enlarge the tube. This 
use of the mandril has led to the erroneous belief that it is neces- 
sary to form the hole in the bar. No machine, however, could 
stand the strain if it were attempted to force a mandril longitu- 
dinally through a solid bar of hot steel. Such an operation is impos- 
sible. Just sufficient power is used to form the hollow in the 
bar from the action of the rolls on its outside, and into this hollow 
the mandril enters, smooths the inside, and, when required, 
enlai the tube. Thus we have the strange experience in rolling 
that by one operation the bar is made hollow, and also longer and 
wider than when it entered the rolls a few seconds before. 

From the description and facts I have attempted to give yeu, 
it is evident that we have in the Mannesmann process effects 
hitherto not contemplated. In combining all the various systems 
of tube rolling I have described, it may be called the universal 
system of rolling in which all hitherto known rolling processes 
represent a part. The Mannesmann process is undoubtedly the 
outcome cf all the tube-making processes, and is the successful 
man who has worked out the final ractical design, and, whether 
he makes or loses a fortune, he benefits mankind. 

I trust this short description of the different methods of pro- 
ducing tubes I have attempted to describe to you has demonstrated 
what are the processes, what is their general characteristic, what 
are the principles involved. What is the result? What will be the 
future? I can only say, ‘‘ Events to come cast their shadows before,” 








INSTITUTION OF CIVIL ENGINEERS. 
SUBJECTS FOR PaPERs, SESSION 1891-92. 

THE Council of the Institution of Civil Engineers invites original 
communications on the subjects included in the following list, 
as well as on any other questions of professional interest. This list 
is to be taken merely as suggestive, and not in any sense as ex- 
haustive. For approved papers the Council has power to award 
premiums, arising out of special funds bequeathed for the purpose. 

1. Observations on the Strength of Materials, and on the 
Apparatus employed for Testing the same, 

2. The Theory of Alternating Stresses in Elastic Bars, with 
regard to the estimation of the ratio of the Kinetic Safe Load to 
Statical Safe Load. 

3. The Influence of Continued Vibration and Impact from Rolling 
ee = affecting the physical properties of wrought iron, cast iron 
and steel. 

4. Ship Canals, and the Canalisation of Rivers. 

5. The laying out and equipment of River Ports, such as Frank- 
fort-on-Main, with reference to improved methods of trans-shipping 
merchandise, 

6. The Action of Weirs in times of Flood. 

7. Description of any new or peculiar types or applications of 
— ilways for very Steep Gradients or other local pecu- 
iarities. 

8. The Design and Construction of Ship Railways. 

9. Machinery and Appliances for Tunnelling. 

10. Comparison of the various Systems of Mechanical Ventila- 
tion for Mines, Long Tunnels, Underground Railways, Sewers, &c. 

11. Friction at different Velocities, the comparative value of 
different Lubricants, and Apparatus for testing them. 

12. — Indicators, Counters, and Recording Apparatus. 

13. The various Systems of utilising Compressed Air, Water, and 
Liquefied Gases for Motive Power. 








—— 


14, The Utilisation and Distribution of Water Power in Mines. 

15. The Continuous Running of Steam and other Engines, with 
details of construction. 

‘ 16. The Increased Efficiency to be derived from Superheated 
steam. 

: 17. The best Arrangement of Engine for any given Electric- Light 
tation. 

18. The recent developments of Mechanical Refrigeration, and 
its necessary apparatus. 

19. Quadruple-effect Evaporators for the recovery of Soda-Ash 
from Black Liquor, for sugar manufacture, &c. 

The Design and Construction of Railway Passenger Car- 
riages, having refereuce to (a) strength and safety; (4) ease and 
smoothnesss of motion; (c) durability ; (d) moderate deadweight ; 
(e) facility for entrance and exit; (/) lavatory accommodation ; 
(9) fe for refreshments ; and (h) sleeping ements. 

21. The Management of Large Highway Districts, including the 
use of Steam Rollers for the repair of country roads, and the 
various types of highway bridges of moderate spans. 

22. The Use of Sea-Water for Municipal Pu » &g., for 
watering roads, for fire extinction, for public and private baths, 
and for flushing sewers, 

23. The Application of Electricity to the Treatment of Sewage. 

24, Forms and Construction of Masonry Dams for Reservoirs. 

25. Methods for the Prevention of the Waste of Water, and for 
the detection of the same. 

_ 26. The Design and Construction of Modern Gas-Holders of large 


size, 

27. The Technology of Simple and Carburetted Water-Gas, 

28. The Carburetting of Gases for Illuminating 

29. Tools used in the building of Iron and Steel Ships, and in 
the construction of Boilers. 

30. The comparative merits of Triple and Quadruple-Expansion 
Engines for marine pu 

31. The most recent types of (2) Passenger and Mail Steamers ; 
(b) Cargo Steamers ; and (c) Warships. 

— Mechanical Propulsion for Lifeboats and for small undecked 
vessels, 

33. Machinery and Appliances for Shipping and Discharging Coal. 

34. The Manufacture of Small Arms. 

35. The Design and Manufacture of Quick-firing Ordnance. 

36. Tools used in the Manufacture of Small Arms and of Quick- 
firing Guns. 

37. The Surface-Arrangements of Collieries; appliances for 
banking, cleaning, sorting, and screening coal, and siding or 
shipping accommodation. 

38. The Systems of Underground Haulage in Coal and other 
Mines, with methods for balancing the weight of Colliery Winding 


opes. 

39. The best means of Utilising the Slack on Non-caking Coal, 
including briquette making. 

40. The Modern Practice in the Manufacture of Iron and Steel, 
having regard to economy of manual labour. 

41. The Influence of the Minute Admixture of Alloys on the 
a ig of Metals for Engineering Uses. 

42. The Effect of Annealing Steel for Machinery and for Struc- 
tural Work. 

43. The Welding of Mild Steel, with special reference to boiler 
work, and the influence of welding generally on the strength and 
elasticity of the material. 

44, The Dressing of Minerals, including earthy minerals, such 
as barytes, phosphates of lime, &c. 

45. The treatment of Gold and Silver Ores in the United States. 

46. The Electro-deposition of Copper. 

47. On Pyrometers of various kinds ; the different objects they 
are applied to ; and their practical use and working. 

48. Electrical Traction for Roads and Railways, and the adap- 
tation to such purposes of the vehicles at present in use. 

49. Electrical Motors for (a) Inland Navigation; (b) Ocean 
Vessels. 

50. The most suitable Form of Electric Light Mains, having 
regard to durability, economy of conducting material, and facility 
of making and laying house connections, 

51. The application of Electricity to Smelting and Metallurgical 
Operations, 

52. Electrical Measuring Instruments—such as ammeters, voit 
meters, power meters, and supply meters. 

53. Telemeters for military and engineering use. 








SHIPBUILDING CONTRACTS FOR BaRROW.—The Naval Construction 
and Armaments Company, of Barrow, are fairly ee and are 
obtaining a share of the numerous orders recently placed, although 
they have not yet participated in the reduction of workmen’s 
wages. This week they booked orders from Rockett’s Bristol 
Channel Steam Packet Company, for a fast passenger steamer ; 
and from Messrs. William Thomson and Sons, of 20, Tehadin 
Dundee, for a large powerful steamer of 5000 tons burden, to be 
specially fitted for their transatlantic cattle trade. A duplicate ship 
has also been ordered by the same firm from Messrs. Gourlay Bros. 
and Company, of Dundee. As regards design, equipment and 
speed, these two vessels, which will cost upwards of £100,000, will 
be considerably in advance of any steamers conveying cattle from 
Canada to the East Coast. 

THE LARGEST CRUISERS IN THE WORLD.—The new large first- 
class cruisers Blake and Blenheim, the largest vessels of their class 
that have yet been launched, are about to receive their official 
trials. In this connection the following tabulated particulars of 
some of the most important cruisers of the world, as given in the 
Times will be of interest. The Blake was launched at Chatham on 
November 23rd, 1889, and the Blenheim at Blackwall on July Ist, 
1890. The New York is being built for the United States Govern- 
ment at Messrs. Cramp’s yard at Philadelphia. The Emperador 
Carlos V. is being built for the Spanish Government by Messrs. 
Vea-Murguia, of Cadiz. The performances of these four vessels, 
asgiven below, are only estimated, and they may possibly beexceeded. 
As a kind of standard, the particulars and actual performances of 
the Argentine cruiser 25 de Mayo are also shown. This remarkably 
fast vessel was built by Sir W. G. Armstrong, Mitchell, and Co., 
at Elswick, from designs by Mr. Phillip Watts, and was engined 
by Messrs. Humphrys, Tennant and Co., who have also supplied 
the engines for the Blenheim. Those for the Blake are by Messrs. 
Maudslay, Sons and Field. The 25 de Mayo underwent her 
steam trials in November last, at the mouth of the Tyne, and then 
made the best speed on record for a ship of her size. 

















| 
Blake New York | Emperador | 95 go Mayo 
Blenheim (building). | Carlos V. launched). 
(launched). 8) | (building). | 
Displacement 
intons..| 9000 8150 9235 3200 
Length .. ..| 875ft. 881ft. 364ft. 825ft. 
ae 65ft. 65ft. 65ft. 43ft. 
Mean draught 25-7ft. 23°3ft. 22ft. l6ft. 
Side armour .. 6in 4in. to 10in. | 6in. to 12in. _ 
Deck armour..} 3in. to Gin. | 3in. to 6in. 2in. lfin. to 44in 
*Indic. horse- 
power .. 20,060 16,500 15,000 13,800 
* 22 knots 20 knots 20 knots 22-4 knots 
tIndic. horse 
POWer oo" .. 12,000 9500 9000 8700 
tSpeed .. ..| 18°5 knots 18 knots 17°45 knots | 21-2 knots 
Coal capacity..| 1800 tons 1500 tons 1200 tons 600 tons 
Radius of ac-| 
tion at 10) 
knots .. ../ 15,000 miles; 13,000 miles | 12,000 miles | 10,000 miles 
29-2in. 24 t. 6 Sin. 2 llin. 2 8°3in. 
10 6in. Q.F.| 12 4in. QF. 10 54 QF. | 8 4°7in. Q.F 
Armament 16 3-pr. Q.F.| 8 6-pr. QF. | 8 6-pr. Q.F. | 12 8-pr. Q 
7mach. (41-pr.Q.F.,4m.| 6 mach. | 12 1-pr. Q. 
| 4 torp. tubes) 4 torp. tubes | 6 torp. tubes) 3 torp. tu 








* Extreme. t Sea. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Ba 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC,—A. Twiermeyver, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street. 





PUBLISHER’S NOTICE. 


From this date THE ENGINEER will cease to be published at 
163, Strand. On Monday, the 26th inst., new and very 
commodious Offices will be opened in Norfolk-street, 
Strand, close to the Temple Station of the Metropolitan 
District Railway. In future, therefore, all communications 
for the Editor or Publisher must be directed to 33, Norfolk- 
street, Strand, W.C. 
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Tue MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, October 24th, 
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DEATH, 


On the 10th October, 1891, at sea, near Hongkong, the Honourable 
SamueL Brown, M.I.C.E., Surveyor-General, Hongkong, formerly of 
Cyprus, aged 55. 


THE ENGINEER. 














orth of oe a: ok ie ak kee eee, Oi ek ee oe 

Notes from d—Notes from Wales and Adjoining Counti 
ee Gs GES ig cn’ 0c cb os) ee ee 66 co es Se 
PS ee eee eee ee ere: | | 
Wmw GOUPAMEMS 4. cc cc 0 02 0c om oe — = = op 861 
Tue Patent JOURNAL.. eo co a a ce ae ae oe oo S51 


SELECTED AMERICAN PATENTS... .. so <¢ 06 69 00. os cc OOD 
Paracrapus—The Largest Cruisers in the World, 889—Cape of Good Hope 
and Natal Mail Service, 344—High Tides, 345— Exemption of Machinery 
from Rating, 347—H.M.S. Apollo, 350—Enlarging Canada’s Canals, 351. 





TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tuk EnGineeR, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 





for tion in this column, must, in all cases, be accompanied by a large 
en’ legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in that answers received by us may be forwarded to their desti- 


nation. No notice can be taken of communications which do not comply 
with these instructions. 

A Constant READER.—There is no special treatise on the quadruple- 
expansion engine. What special information do you require ? 

HaMILton.— There are at the present moment about fifty electrical engineers 
ready to step into any berth that is open. Technical schools and colleges 
turn them out in crowds. Unless you have interest you have not the 
slightest chance of obtaining such an engagement as you desire. 

W. R. (Auckland).— The use of compressed air expelled between a hull and 
the water in order to reduce friction has been proposed frequently. 
We are not aware of the existence of any patent for the idea ; possibly 
some of our readers can say whether the scheme has ever been reduced to 
practice, 

A. T. C.—(1) There are no battleships yet provided with nickel steel plates, 
which are only in the experimental stage. (2) Nickel is not peculiar to 
Canada, but Canadian mines are the main source of supply. (3) The 
Siemens-Martin process has no necessary connection with the production 
of nickel steel. 

T. N. (Coalville).—Jt would le quite feasible to dry the steam as you pro- 
pose, and there would be a considerable saving of fuel. If the steam was 
Found to be getting too hot you could pump a spray of water into the 
receiver, The scheme is quite safe and practicable in skilled hands. 
Whether your men are sufficiently competent is a question which we can- 
not answer. 





COFFEE ROASTING MACHINE. 
(To the Editor of The Engineer.) 


Sir,—We require some coffee roasting machinery, and shall be glad if 
you will allow us to ask the names of canmellaatenden, We have some 
names, but not of makers of the machines we require. H. J. 

Amsterdam, October 19th. 


OIL-BURNING BOILERS. 
(To the Editor of The Engineer.) 
eA en you be good enough to allow me to ask any of your corre- 
spondents who have experience of, or information, re oil-burning boilers, 
bad a7 4 particulars of the best method, and the cost? J.J. 
ct. le 





MACHINE FOR PREPARING OR TOOTHING THE SURFACE OF 
VENEERS. 


(To the Editor of The Engineer.) 

Sir,—Can any correspondent give me the name of any maker of a 
machine for toothing or otherwise preparing the surface of veneers for 
crusing, by removing irregularities and leaving a uniform finely roughened 

London, October 20th. . 





CHAIN-FED WOOD SURFACING MACHINE. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give me the name of the maker of th 
above? It is described as fitted with a kind of box-rack over the "table of 
a chain-fed surfacing machine, so a pile of pieces can be laid in the rack, 


and the lower one fed into the ma i 
lan Ga ‘ chine until the whole pile is gone. 2 
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HIGH RAILWAY SPEEDS. 


In our last impression we gave particulars of certain 
fast railway trips made in the United States. We felt 
certain while we wrote that someone at the other side of 
the Atlantic would hasten to assure the world that the 
running of a single mile at 90 miles an hour was for an 
American locomotive no such remarkable feat after all; 
and as we anticipated so it has fallen out. A corre- 
spondent of the Railway Master Mechanic, writing on 
the 14th of September from Buffalo, N.Y., directs atten- 
tion to a report in the Chicago Herald of a certain trip 
made last April by Mr. Jay Gould on the Chicago and 
North-Western Railway, when a distance of 85 miles 
was covered in five minutes. This is “ going one better” 
with a vengeance. The statement means that a speed of 
102 miles an hour was attained and maintained for five 
minutes, and yet nothing broke. We shall not be 
surprised to hear that even this marvellous performance 
has been exceeded. When our friends in America begin 
record breaking they seldom know where to stop. How- 
ever, in this country there are sanguine individuals who 
believe that 100 miles an hour may be safely and 
regularly attained. Far be it from us to assert that they 
are wrong. It may be worth while, however, to consider 
what manner of machine must be employed to haul a 
train at that speed. 

There are physical limits to the velocity at which any 
reciprocating machinery can be driven, imposed by the 
strength of the materials used, their weight, and the con- 
ditions under which they must be employed. Mr. G. B. 
Snow, the Buffalo correspondent of our contemporary, 
referred to above, has calculated the effect of centrifugal 
force on the parts of an engine running at 102 miles an 
hour, but only so far as the coupling rods, connecting 
rods, and balance weights are concerned, and we may 
push the investigation a little further with advantage. 
Mr. Snow assumes that Mr. Jay Gould’s engine had four 
driving wheels 6ft. in diameter. At 102 miles an hour 
these wheels would make 465 revolutions per minute, 
and assuming that the stroke was 2ft., each pound of 
weight in the coupling rods would have a centrifugal 
force of 73lb. Taking the weight of a coupling rod at 
150 1b., then the distributed load on the an tending to 
break it in a vertical plane would be 10,950 lb., or 4:87 tons. 
It is the custom not only to balance the dead weight of 
the cranks, &c., of a locomotive, but to supply a certain 
amount of counterpoise to meet the momentum efforts 
of the reciprocating parts. The counterpoise really 
throws the wheels out of balance by shifting the centre 
of gravity of the revolving mass out of the centre of rota- 
tion, and it is answerable for the well-known “ hammer 
blow” which flattens tires. Assuming that 220]b. were 
put into each wheel for this purpose, Mr. Snow shows 
that its effect would be such that when the counterpoise 
was at the top of the wheel—the load on the wheel being 
about 7 tons—no pressure at all would be exerted on the 
rail, while when the counterpoise was at the bottom the 
load would be 14 tons. Leaving Mr. Snow’s figures to 
take care of themselves, we may proceed to deal with 
the question from the point of view involved in the proposi- 
tion that an engine better suited to the work than one 
with 6ft. coupled wheels shall be employed. 

An 8ft. wheel seems to be the largest that can be used 
with success, and we write this with full knowledge of 
what Mr. Pearson accomplished with 9{t. wheels on the 
broad gauge Bristol and Exeter Railway. Let us sup- 
pose, then, that our engine has 8ft. single drivers; such a 
wheel will make, omitting small fractions, 211 revolu- 
tions per minute. At 100 miles an hour it would make 





21,100 revolutions per hour, or again, omitting small frac- 
tions, 352 revolutions per minute. The crank being lit. 
long would have an angular velocity of 2211ft. per 
minute. The piston speed would be two-thirds of this, 
or 1474ft. per minute. By what is known as Rigg’s rule, 
we may regard the momentum and inertia effect as 
though the whole reciprocating weight was concentrated 
at the centre of the crank pin, and calculate the stresses 
in terms of centrifugal force by the formula C = 
w v2, 
B22r 
unity, and v the angular velocity in feet per second, in 
this case 86°83. The centrifugal force will be under 
these conditions a small fraction over 421b. per pound 
of reciprocating mass. Let us suppose that the 
weights of the piston, piston-rod, crosshead, and 
connecting-rods, are all kept as low as possible, they 
can scarcely even then be less than 400 lb. Then 
400 x 42 = 16,800 lb. represents the force which must 
be exerted on the piston at each end of the stroke 
to start it away at the desired velocity. Now, an 
18in. piston has an area of 254 square inches, and 
16,800 _ gg 

254 4 
per square inch which must exist in the cylinder at each 
end of the stroke, in order to prevent knock. None of this 
will reach the crank pin. It will be seen that the engine 
must run with large lead and an early cut-off. This will not 
represent waste of steam, but it implies the necessity for 
a small diagram at the high-speeds, and of course a 
diminished hauling power. If we assume that only 100 lb. 
is put into each driving wheel, just inside the rim, to coun- 
terpoise the reciprocating masses, we shall find that the 
centrifugal force will amount to 16,800 Ib., or a little over 
75 tons. It follows thatif the load on the wheel was less 
than 7°5 tons, it would actually jump off the rail at every 
revolution. 

It may be said that if the effects of centrifugal force 
are so serious at 100 miles an hour, that at seventy-five 
miles an hour—a speed sometimes attained on English 
railways by trains descending inclines—nearly as much 
trouble and risk would be incurred. This is not the case. 
The centrifugal stresses augmenit not as the speed, but as 
the square of the speed; and thus a stress of 10,000 lb. 
at 100 miles an hour would be only 5625lb. at seventy- 
five miles an hour; and 3600lb. at sixty miles an 
hour. The limit to speed is rapidly reached because of 
this unfortunate peculiarity of centrifugal force. Further- 
more, tire stresses are set up which may readily become 
very serious. The stress may be found by multiplying 
the square of the angular velocity in feet per minute by the 
weight of a cubic inch of the metal, and dividing by 6143. 
Taking the weight of a cubic inch of steel at ‘283 lb., we 
find that the stress will attain, at 100 miles per hour, the 
respectable figure of 3520 Ib. per square inch, or abouta 
ton and a-half. This is perfectly safe for a tire without 
holes or flaws ; but it must not be forgotten that it repre- 
sents about double the stress to which any railway tire 
has hitherto been exposed. 

The most important factor in the whole problem is, it 
will be seen, the effect of the counterpoise weights. It 
is now the practice to counterpoise about two-thirds of 
the reciprocating weight. At very high speeds, however, 
the counterpoise becomes a source of danger, and yet we 
are placed in the dilemma that we can neither do with it 
nor without it. If it is not used the engine will run very 
unsteadily. If it is used the chances of breaking rails 
become almost too great to be risked. Flat places will 
be hammered in the tires, and the wheel may easily jump 
the rail. There are two ways in which a locomotive 
intended to run at 100 miles an hour may be built. 
According to the first plan, reciprocating machinery 
must be abandoned altogether in favour of some 
form of rotary engine which has yet to be invented. 
According to the second plan, the reciprocating parts 
must be so arranged as to balance each other. This was 
accomplished in a very satisfactory manner by Mr. John 
Haswell, of Vienna, in his four-cylinder engine Duplex, 
exhibited in 1862. We believe we may say that that 
engine has never been surpassed in steadiness of running, 
and it attained very high speeds indeed over compara- 
tively weak roads. The use of coupling-rods is of course 
out of the question. Fortunately Mr. Craven’s sand- 
blast renders us independent of coupling-rods for express 
engines. 

Finally, we may point out that to run an engine 
for a single mile at a speed of eighty or ninety miles an 
hour is a very different operation from running one 
over a distance of, say, 200 miles at the same speed. 
We are a long way from that as yet. But it may 
be taken as certain that if it could be made to pay, 
our locomotive superintendents are quite prepared to run 
trains at an average speed of sixty miles an hour over 
long distances. It is altogether doubtful, however, that 
it would be possible to earn a profit unless the fares were 
raised to a point which would render such trains strictly 
limited in more senses than one. In the United States, 
where enormous distances have to be traversed, it is 
possible that such trains may be in request. Here we do 
not think there is any demand for higher speeds than 
are now attained daily by our best expresses. In con- 
clusion, we may perhaps add that we do not mean to 
imply that the Chicago Herald says wittingly that which 
is not. But we are only able to believe what we can, and 
our faith in our contemporary is not sufficient to counter- 
balance the intrinsic improbability of the story that Mr. 
Jay Gould or anyone else ever traversed 8} miles in five 
minutes. That he ran five miles in 8} minutes is, how- 
ever, a statement not beyond our powers of belief. Even 
on the South-Eastern Railway that speed is occasionally 
attained. 


where 7 is the radius of gyration, in this case 





This, then, is the pressure in pounds 


THE LONDON COUNTY COUNCIL AND THE WATER SUPPLY. 


Tue London water question threatens to come to a 
deadlock. The Select Committee of last Session proposed 
one way of dealing with the subject; the Special Water 
Committee of the London County Council now propose 
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another way, and the Water Companies—who know most 
about the matter—propose nothing. The Corporation of 
the City are credited with a determination to bring the 
subject before Parliament next year, but after what 
fashion is not yet apparent. Last December the County 
Council unanimously resolved that her Majesty’s Govern- 
ment should be asked to institute an inquiry with respect 
to the metropolis “‘ whether the present sources of supply 
of water are adequate in quantity and quality to the 
growing demands of the population, and whether any, 
and if any, what steps shentll be taken to provide a better 
supply.” A letter embodying this request was addressed 
to Lord Salisbury by Sir John Lubbock, the Chairman of 
the County Council, and it is complained that to this 
letter ‘‘ no reply, except a bare acknowledgment, has ever 
been given by the Government to the Council.” 

Perhaps the Government thought it was enough for 
the time being to sanction the appointment of a Select 
Committee having power “to inquire into all matters 
connected with the nature, price, management, sources, 
and sufficiency of the water supply of London and its 
suburbs.” The Select Committee, as it happened, failed 
to deal with “all matters” of this kind, and left the 
question in a greater tangle than it was in before. The 
report of the Select Committee is not a very coherent 
document, and there is some ground for the objection 
urged in the report of the Special Water Committee, 
that— Looking to the action and report of the Select 
Committee, it is not very easy for the Council to under- 
stand distinctly what course they should pursue in order 
to comply with its requirements.” It would appear to 
be proposed, in the first place, that powers should be 
granted to the County Council to complete the inquiry 
which the Select Committee have so imperfectly carried 
out. If, after conducting this inquiry, the Council see 
fit, they are to promote a Bill or Bills in Parliament for 
the purpose of constituting themselves the responsible 
water authority for London, acting through “a Statutory 
Committee,” on which the Corporation may be repre- 
sented and sundry experts appointed. So far as this the 
County Council is in some sort prepared to go. But 
that body distinctly protests against the next proposition, 
that the Council, if constituted the water authority, 
should be required to purchase the undertakings of the 
eight Water Companies, “by agreement, or, failing 
agreement, by arbitration, within a fixed period.” 

With respect to the further inquiry proposed by the 
Select Committee, the willingness of the County Council 
to undertake it is of a very qualified description. This is 
rather singular, and must not be overlooked. If the 
Special Water Committee and Sir T. Farrer are faithful 
exponents of the feelings of the Council, there is a desire 
on the part of that body for the propcsed inquiry to be 
undertaken by the Government. In that view of the case 
we may consider the Council to be right. We may be 
surprised at such self-abnegation, but an explanation is 
to be found in the report of Sir T. Farrer’s Committee, 
where it is stated that the powers possessed by the 
Council for carrying out the requisite inquiry are so 
limited that the result must necessarily be imperfect, and 
could not be final or conclusive. The Council has no 
power to call for evidence or information, either from the 
Water Companies or from any other persons. Similar 
difficulties beset the Corporation, and, supposing an 
inquiry to be conducted by either of these bodies, it 
would have to be gone over again by some independent 
authority, thus occasioning a loss of time. Such are 
the objections urged by the County Council. Reference is 
made to the fact that when the Select Committee were 
drafting their report, Mr. Lowther moved an amend- 
ment recommending that a Royal Commission, composed 
of specially qualified scientific members, should be 
appointed to consider how far, if at all, the supply at 
present derived from the Thames and the Lea, and from 
the springs and wells in the metropolitan water area, 
should be limited or extended. Three members of the 
Committee, including Sir Henry Roscoe, voted for this 
amendment, but four opposed it. The report of Sir T. 
Farrer’s Committee implies that the adoption of Mr. 
Lowther’s proposal would have been the better course. 

It is rather difficult to see what is the position which 
the County Council assigns to itself in respect to the 
water question, pending the time when it is to become 
the “ responsible water authority,” and is to have posses- 
sion of the supply. It waives the responsibility of the 
preliminary inguiry, and exhibits an almost irreconcile- 
able attitude towards the Water Companies. The 
Council seems to assume that the source of the supply 
must be changed, and that the undertakings of the 
Companies are to be purchased, ifat all, at a great reduc- 
tion compared with their present market price. Con- 
cerning the acquisition of these undertakings, one of the 
resolutions adopted by the Council the other day declares 
it to be essential, before considering any terms of pur- 
chase, that the liabilities to capital expenditure for new 
or supplementary sources of supply in the immediate 
future should be “ authoritatively ascertained.” This 
may be supposed to lead up at once to the suggested 
Royal Commission. Another resolution specifies that 
the price to be given for the undertaking of any Water 
Company should depend not merely on past dividends or 
on Stock Exchange values, but upon “the true value of 
the undertaking, having regard to its legal position and 
liabilities, to the condition of the property, and to its 
ability to supply future wants.” This mode of settling a 
bargain strikes us as rather peculiar to the County Council. 
That a business is to be considered of less value because 
it will have to be enlarged is an idea not generally enter- 
tained in commercial circles. That our Water Companies 
will have to raise more capital in order to extend their 
works is very likely, but they will at the same time 
increase their income, and there can be little doubt they 
will take care that the return pays for the expenditure. 

If the County Council and the Companies cannot come 
to terms, what remains? There is the threat of a com- 
peting supply, as a last resource. Sir T. Farrer, we con- 
ceive, has no great faith in this alternative.; but he urges 





the Council to treat it as a weapon to be held “in 
reserve.” We think it will have to be kept very much 
in reserve, despite the argument that the Companies 
have no ar: There is, however, yet another 
mode of proceeding to be considered. In the report of the 
Select Committee of the House of Commons there is a 
recommendation that in the event of the undertakings of 
the Companies not being acquired by purchase, there 
should be “a parliamentary inquiry ” into the statutory 
powers and obligations of the Companies, and the control 
which is now exercised over them pete departments 
and other authorities. By this it would appear that if the 
County Council makes the inquiry proposed by the Select 
Committee and afterwards fails to purchase the under- 
takings of the Water Companies, there is to be another 
inquiry to be instituted by Parliament. The report of 
the Select Committee, in alluding to the conditions by 
which the Companies are at present governed, says— 
“It might possibly be found advantageous to make the 
obligations and the control more complete.” This 
would be a further regulation of “the monopoly,” and 
offers a fair solution of the question. We may suggest 
that perhaps a scheme of amalgamation could be intro- 
duced with advantage. 

The County Council, in adopting the four resolutions 
appended to the report of its Special Water Committee, 
must be considered as adopting the report itself. In that 
document we find the conclusions and recommendations 
of the Select Committee interpreted as amounting, in 
effect, to a decision “that nothing whatever shall be 
done to forward the solution of the London water question, 
until ents are made for buying up every one of 
the Companies’ undertakings, either on the Companies’ 
own terms or on arbitration terms.” Such a decision, 
says Sir T. Farrer’s report, “is fatal to the action of the 
municipal authorities.” If so, the Select Committee 
have simply blocked the way. But a yet bigger question 
is rising up, which may put the whole affair on a different 
footing. The action of Birmingham, in coming forward 
to claim a water supply to be derived from Mid-Wales, 
brings to the front the weighty consideration of how the 
water resources of the kingdom shall be distributed. Sir 
T. Farrer said some little time back, “It is needless to 
point out how undesirable it is that there should be a 
scramble between Birmingham and London for water.” 
But the London County Council, guided by its Chief 
Engineer, Mr. Binnie, also has its eye on the Elan and 
Claerwen watershed, and Birmingham is influenced b 
the fact. The “scramble” has begun. But what will 
Parliament or the Government say to it? Ona smaller 
scale there is a similar question close at hand. Mr. 
George Webster, having property in the valley of the 
Colne, has sunk several deep wells in that locality, and is 
able to pump up ten million gallons of water per day, with 
the prospect of increasing this to twenty millions, all 
derived from the chalk formation. This supply Mr. 
Webster proposes to sell to the London Water Com- 
panies, or to “the responsible public authority.” But ought 
the water to belong to Mr. Webster, and, if he sends it 
off to London, what will be the effect on the river Colne, 
and on other wells than his own round about? Proprie- 
tary rights in underground waters are in an unsatisfactory 
state, and further legislation is probably necessary 
to control the appropriation of subterranean supplies, as 
well as the invasion of the open watersheds. The 
rights and interests of the outer areas encircling London, 
and supplied by the Metropolitan Water Companies, also 
begin to present some puzzling features, supposing the 
Companies to be superseded by a public authority. On 
several accounts, the general regulation of the water 
supply of the country calls for more careful consideration 
than it has yet received; and if the subject is taken up 
in earnest, we may hope to see the question of the 
metropolitan water supply placed on a more intelligible 
basis than it now occupies. 
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THE WORKING TIME OF COLLIERIES, 


In the many discusions that have taken place as to the 
working hours and time of miners, little attention has been 
given to the fact that from various causes the pits do not 
work six days per week. In the last report of Mr. W. N. 
Atkinson, Inspector of Mines for the North Staffordshire 
district, there are tables which throw light on this question. 
Taking the table for the largest of the district—that of 
North Staffordshire itselfi—we find that by far the largest num- 
ber of the mines work less than 300 days in the year. Mines 
which employ some 3526 persons—out of 16,949 persons 
reported on—work more than 300 days in the year; and the 
remaining 13,400 — work fewer days. Of 6674 out of 
that remainder the working year is between 290 and 300 
days; of 2195 more persons, the working year is between 280 
and 290 days—or rather that is the time that the mines are 
wrought, whilst probably many of the miners worked less 
time; and so on, down to between 200 and 210 days. It 
should be noticed first that the year was a prosperous one 
for the coal trade as a whole, and thus the time worked would 
be the fullest that the collieries could work; and, secondly, 
in compiling the table, mines were excluded in which work 
was prevented for long — by accidents, and where the 
mines were not equipped for work during the whole of the 
year they were also excluded. Thus the tables give the 
returns of working under circumstances which allow the 
fullest possible period of output; and under these circum- 
stances, the fact that more than three-fourths of the miners 
are employed in mines where the work of the pit was carried 
on only between 250 and 300 days’ is very significant. It 
points to the fact that the collieries work considerably less 
than six days weekly, and thus it shows that—as the men do 
not all work the full time of the pit’s work—there is thus a 
very considerable amount of holiday taken even in periods 
when the coal trade experiences a large demand, and that at 
very remunerative prices. This short working of the pits 
may have two applications to the theories of shorter hours of 
labour daily—it indicates first the fact that the time wrought 
in the pit is, on the average, less than some had expected ; 
and it further points to the possibility of any loss of output 
from the enforced shortening of the day of labour being made 
up by the working of more days in the year. It would also 
have its application on the subject of the cost of production 





of coal, for the fuller working of the collieries means the 
spreading of the establishment charges and other like costs 
over a larger production of coal, and therefore points to a 
lesser average charge per ton. It would be well if we could 
have similar returns from the other great coal-producing 
districts, but in all probability they would have only led to 
similar conclusions as to the working of fewer days than are 
wrought by some of the great industries. As far as they go, 
the returns are conclusive, and they need to be taken into 
ae in the consideration of the working times of 
collieries. 


LAMPS ON A FORTY-THOUSAND VOLT CIRCUIT—THE 
FRANKFORT EXHIBITION, 


Arter five months’ duration, the International Electrical 
Exhibition at Frankfort-on-the-Maine was brought to an end 
on Mondayevening. Previous to the hour of closing, a dinner 
was given, at which complimentary speeches were made by 
Mr. L. Sonnemann, chairman of the presidential com- 
mittee, by Professor von Helmholtz, r. von Miquel, 
Minister of Finance, Mr. Adickes, honora resident, 
and by others. The importance of the Exhibition was 
poin out, and especially as regarded the populari- 
sation of the various applications of electricity, and 
of the drawing together | different scientific societies, 
representatives of municipalities, and numerous others. The 
chief centre of interest has of course been the electrical 
transmisssion of power from Lauffen to Frankfort at a 

ressure of about 20,000 volts. This installation, which has 

nm described in this and recent issues of THE ENGINEER, has 
demonstrated both the possibility and practicability of using 
current at what can only be regarded as a very high 
ae In fact, when the scheme was first mooted, 
oubts were expressed similarly to the 10,000 volt 
current transmitted from Deptford to the Grosvenor 
Gallery Station as to its feasibility. Yet it has proved 
to be a success in so far as transmission is concerned, 
but very little is known regarding the commercial side 
of the question. This is, however, not all. The well- 
known firm of Messrs. Siemens and Halske, not wishing to 
be s by the General Electricity Company, of Berlin, 
and the Oerlikon Engineering Works in the carrying-out of 
the Lauffen-Frankfort installation, pre a little sur- 
prise for an invited audience on turday evening, 
when tests were made with current at 40,000 volts 
pressure! Current at this exceedingly high potential was 
obtained by means of two oil transformers having their 
secondary winding in series, and tests were first made to 
demonstrate the effects of the current, as was done in the 
case of the 20,000-volt current used in the Lauffen experi- 
ments. These tests were successful, and the potential was 
increased in one case to the enormous pressure of 48,000 volts. 
Subsequently the current at 40,000 volts was utilised for 
energising 400 glow lamps arranged in series, and to the 
pleasure and satisfaction of all present. In view of these 
tests and of the success of the Lauffen-Frankfort plant, a new 
field is opened up for the use and transmission of electrical 
energy at very high potentials over long distances. If the 
Frankfort Exhibition has not been really of an international 
character, it has demonstrated the practicability of using 
electricity at a pressure which a year ago was almost re- 
garded as impossible; and it seems that in this direction 
progress will be made in the industrial applications of elec- 
trical energy in the near future. 


THE MINERS AND THE EIGHT HOURS. 


THE miners’ leaders in Yorkshire, Derbyshire, Nottingham- 
shire, and Lincolnshire, are making every effort to bring the 
Eight Hours’ Day to the front. A favourite resolution is to 
set forth a strong desire to bring every man and boy into the 
country with the object of protecting the present rate of 
wages and secure the passing of the Eight Hours’ Bill. ‘So 
much desired by the men.” This resolution is always passed 
at miners’ meetings. Colliers in the mass must go together, 
but when these men are found by themselves, in the course 
of conversation they disclose grave doubt whether a 
compulsory Eight Hours’ Day would be in their interest. 
Several of them have written sensible letters to the Yorkshire 
papers on the subject. The policy of their leaders is now 
very definitely defined. It is to increase the powers of the 
Unions, and to use that power to the Bill, and otherwise 
obtain concessions for their members. The Miners’ Federa- 
tion of Great Britain has certainly proved an efficient fighting 
force. The Union principals claim that it compelled the 
different advances from the reluctant employers—advances 
rising to an aggregate of 40 per cent.; and they claim further 
that the country itself has benefited by the advantages the 
colliers have obtained. In Notts,on Monday, Mr. Harvey, 
of the Derbyshire Miners’ Association, reminded the 
Newstead men that in the year 1890, with the 40 per cent., 
the men produced nearly 700,000 tons of coal more than had 
been produced in its history in any single year. He added 
that they were pre ‘to repeat that dose if the employers 
liked with another 40 per cent.” Mr. Harvey believes in the 
Eight Hours’ Day becoming law in the near future. He is 
perfectly satisfied with the progress it is making. Out of 
27,714 men in the North of England 11,840 worked less than 
eight hours, 4745 worked more than ten hours, 4648 worked 
more than nine hours, and 6481 worked over eight hours. 
Out of 27,000 in Northumberland, 16,000 worked more than 
eight hours, and Mr. Harvey contends that the eight hours 
by law ought to be given to them because of the great 
percentage they already possess. Members of Parliament are 
warned by the Union leaders that they are to get down “ off 
the fence,” where they have been watching the way the cat 
was going tojump. If they do not come down quickly, and 
go for the eight hours, the miners’ vote is to be cast solid 
against them. 


MACHINE RIVETTING OF SHIP HULLS. 


Tue problem of wholly dispensing with hand rivetting in 
ship construction has long engaged the attention of ship- 
builders and shipyard machine-tool makers, but hitherto 
without any very decided success—at least as regards the 
rivetting of the shell plates. Efforts have been mainly 
directed towards adapting the machine to the structure, and 
not vice versd, but of late proposals have been made having 
for their object the partial adaptation of the structure to meet 
the degree of success which has been absolutely attained by 
machine tools. A noteworthy attempt to meet the whole 
needs of the case by the latter line of procedure is being 
carried out on the banks of the Tyne. In the shipyard o. 
Messrs. Swan and Hunter at Wallsend there is at present 
under construction a steel barge, almost every rivet in which 
—shell as well as interior—has been put in by hydraulic 
machinery. The shell plates have their ends and edges 
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flanged inwards to form the jointing medium, and this serves 
the double purpose of giving such rigidity to the shell as to 
enable the ordinary frames or ribs to be dispensed with, and 
of enabling machine rivetters to accomplish the whole work 
of rivetting. The craft thus unconventionally being put 
together is to the order of Mr. Holzappfel, the well-known 
manufacturer of patent ship composition, and its completion 
in a short time will doubtless be regarded as a circumstance 
which will throw much side-light on the main problem, if it 
does not wholly contribute to its solution. 








LITERATURE. 


Illustrations of David Kirkaldy’s System of 

Testing, as originated and carried out by him during a 

Quarter of a Century. By Witi1am G. KIRKALpy. 

London: Sampson Low and Co. 1891. 

Mr. Davip Krrkatpy is naturally and deservedly proud 
of the system of mechanically testing the materials of 
construction originated by him twenty-five years ago. 
He has equally a right to be proud of the important 
results of his work; cf the great influence it has had, not 
only in this country, but all over the world, in the spread 
of accurate knowledge of the strength, not only of mate- 
rials, but of structures; and in the encouragement of the 
use Of materials suited to their applications. Mr. Kirk- 
aldy initiated a system which has been followed with 
variations to a remarkable extent ; and to the vast prac- 
tical value of the work he originated must be added the 
theoretical and academic worth of the information which 
has been disseminated from his experimental observa- 
tions. Its scientific importance can hardly be over- 
estimated, for it has, without doubt, helped the student 
to acquire in less time than he formerly could a know- 
ledge of the behaviour of materials, so essential to the 
practical engineer as well as the physicist and the teacher. 

It is now a long time since Mr. Kirkaldy has been 
alone even in this country in the conduct of a testing 
works, as testing machines have been introduced into 
college workshops, and used for commercial as well as 
scientific purposes. His testing works are, however, still 
the most extensive and first thought of, and the book 
before us by his son and partner will be welcomed b. 
everyone interested not only in the strength an 
behaviour of materials under stress and strain, but in an 
account of Messrs. Kirkaldy’s system of testing, and a 
history of Mr. David Kirkaldy’s operations. 

In the introduction to his book—which is fully illus- 
trated and in workmanship and finish a credit to the 
publishers as well as the author—it is stated that the lead- 
ing objects of the volume are—(1) To show the present 
state and extent of the testing works; (2) to explain the 
system of carrying out experiments of various classes; 
(3) to place in available form valuable information and 
data for professional men; and (4) to record what David 
Kirkaldy has experienced in his professional career, and 
to establish his labours by giving the reader the means of 
judging his actions, with the hope that by making known 
some of the treatment that he has been subjected to, the 
support of those who uphold fair dealing may be stimu- 
lated. With regard to the first part, it need only be said 
that after a description of the works, machines, and test 
specimen museum, all of which are represented by 
excellent engravings, the author describes the tests to 
which different materials are subjected, and gives 
examples in different cases; as for instance, rivetted 
joints of the boilers of the yacht Livadia; concrete and 
slate rock of the Vyrnwy dam; long links of well-known 
suspension bridges, and an enormous number of results 
of tests of the materials sent for testing by manufacturers 
of plates, bars, columns, bricks, ropes, tubes, and other 
things throughout the country. 

The effects of annealing punched plates and of rivets, 
of drilling and rimering holes in plates, of hot and cold 
testing, are discussed at length, and the statistics relating 
to them given in full. Questions as to elastic flexure and 
elastic limit are discussed, and a large number of plates 
are given to show by curves the extensions under 
gradually increased tensile stress; to show the character 
of the fracture of different materials under bending stress, 
and the effect of difference of shape of test pieces. All 
these things offer materials for use by the engineer, and 
for discussion. We cannot, however, in the limits at our 
disposal enter into these, nor into the historical part of 
the book, which is accompanied by a good likeness of 
Mr. D. Kirkaldy. The book exhibits idiosyncrasies, some 
of which might with advantage have been kept in the 
background, but it is a valuable work. 


Mechanical 


Aide Memoire de l’Ingenieur. Electricien. By M. P. Juppont. 

476pp. Paris: B. Tignol. 1891. 
Tuts handbook, which appears for the third time, 
while preserving the general arrangement of the earlier 
editions, has been improved in several important 
particulars. Prominent among these are the details con- 
cerning electrolysis by alternating currents, those on 
electric oscillation, and electric lighting, both by arc and 
incandescent lamps. The dimensions and constructive 
details of some of the more recent and successful types 
of dynamos and transformers are also given. Space 
for these additions has been found by removing the 
numerical tables contained in the earlier editions, which 
can readily be found elsewhere. The matter is arranged 
in two sections, the first containing the physical and 
mathematical constants, while the second and larger 
part is devoted to practical matters, under the title of 
industrial electricity, and for facilitating reference the 
former is bound with white and the latter with red edges. 
Apart from the bulk, which it seems impossible to avoid 
in a rapidly-growing branch of knowledge, the book is 
excellent, the details in the physical part being very 
well brought up to date. 


Handy List of Books on Mining, dc. By H. E. HarerKorn. 
8vo., pp. 87. Milwaukee: Haferkorn. London: Gay and 
Bird. 1891. 

Tuis is the fourth of a series of lists of technical litera- 

ture issued by the compiler, a publisher at Milwaukee, 


Wisconsin, and covers all publications dealing with 
mining, metallurgy and the allied sciences issued between 
1880 and 1891, as well as including a number of older 
standard works to be met with in booksellers’ catalogues. 
By a very ingenious system of reference numbers the 
list is made useful as a subject-matter index as well as a 
merely alphabetical catalogue, and an extension of the 
same principle allows the more important memoirs in the 
“Transactions” of the Iron and Steel Institute and other 
societies to be found without difficulty. The arrange- 
ment is exceedingly simple, and such as can readily be 
mastered by the intelligence of the ordinary book a 
or user, except as regards some darkly mysterious alpha- 
betical symbols following the titles, intended, as we 
understand, only for the trade, and for which a key is 
furnished on application by the publisher. A short list 
of standard German books on the same subject is given at 
the end. The Useful Arts, Military and Naval Science, 
Engineering and Mechanics, and Electricity and Magnet- 
ism, have been similarly catalogued in the earlier parts 
of the series. 








ELECTRIC LIGHTING OF THE CRYSTAL 
PALACE AND DISTRICT. 


On Saturday, October 17th, the ceremony of laying the 
foundation stone of the new works of the Electric Installation 
and Maintenance Company took place at Springfield Wells- 
road, Upper Sydenham, at one o’clock. The weather was 
extremely favourable, and a large number of guests attended. 
The proceedings were cut rather short, as speeches were to be 
made after the luncheon. The stone was laid by Colonel 
Lewis Vivian Loyd, chairman of the company, and after a 
short speech by Mr. J. E. H. Gordon the visitors were taken 
to the Crystal Palace in brakes. The directors of the com- 
pany are Colonel Lewis Vivian Loyd, chairman, Messrs. 
Samuel Green, Robert M. Meyer, and Joseph Pyke, 
and Mr. George Offor is the general manager. On arrival at 
the Palace the guests, to the number of about 150, were 
received by the chairman, and proceeded to luncheon at 
1.30 p.m. Thechairman was supported by Mr. Pyke, General 
Cook, and others. After the toasts of the Queen and Royal 
Family, proposed by the chairman, the Army, Navy, and 
Reserves were given by General Cook, and he referred to the 
position of the chairman in the auxiliary forces. Mr.J. E. H. 
Gordon then proposed the success of the Electric Installation 
and Maintenance Company, and explained that his firm, 
Messrs. J. E. H. Gordon and Co., of Pall Mall, were 
acting as contractors for the work, and that the object of 
the company was first to build a central station which 
should be used to supply electricity to the Electrical 
Exhibition which will G opened on January Ist, 1892. 
During the time that the Exhibition is open the work of 
main-laying throughout the district of Upper Sydenham 
will be proceeded with, and at the close of the Exhibition 
the directors believe that they will be in a position to supply 
current to any private houses in the district, and as the 
engines will then have been running for four or five months 
there will be much less chance of stoppages owing to small 
breakdowns. He remarked that he believed that the first 
house lighted with incandescent lamps was Mr. Sellon’s in 
this district. They had now got beyond the experimental 
stage of producing electricity, and there were several well- 
known systems before the public. The Metropolitan 
Electric Supply Company, of which he was consulting 
engineer, was using the high-pressure alternating current 
system. It has now been working for about 1} years, 
and he found from the most recent data that there were 
about 70,000 lights connected. This company supplied a 
district having an area of about 3600 acres. The advantages 
of the alternating current were that it was produced at a 
high pressure, and therefore smaller mains were needed than 
for the low-pressure system. It had, however, the dis- 
advantage that it could not be used for motor work, as no 
satisfactory alternating current motor had yet been pro- 
duced. The St. James’s and Pall Mall Company, on the other 
hand, was supplying electricity on the low-tension con- 
tinuous current system. This was satisfactory for compact 
areas such as that supplied by this company, but for 
a district like Sydenham he believed that it was out of the 
question. He might say that the £5 shares of the St. James’ 
company were now standing at £8 5s. The system which he 
was about to use in the Crystal Palace and district was that 
of the high-pressure direct current; and to Mr. Parker, of 
Wolverhampton, and Mr. Frank King were due the details 
of the system. The current would be produced at a moder- 
ately high pressure, and continuous current transformers 
would be employed with subsidiary stations supplied with 
storage batteries to act as reservoirs. He believed that 
in this way the cost of the mains would be reduced, 
and automatic apparatus would be fitted in the sub- 
stations to maintain a constant pressure. In the first 
instance, about 500 electrical horse-power would be trans- 
mitted to the Crystal Palace for the exhibition, but the 
station will have engines giving a total of 1000-horse power, 
and will be capable of supplying 20,000 8-candle power lamps. 
With at 3s. per 1000 cubic feet, an ordinary gas jet would 
cost }d., while with electricity at 6d. per unit, which was the 
rate they should charge, the electric lamp giving the same 
candle-power would cost }d. per hour, or 20 per cent. dearer. 
Owing, however, to the ease of switching the light on or off, he 
believed that theyear’s bill would not exceed that for gas, oil 
lamp cleaning, and matches. He himself had 140 lamps in his 
house, and his yearly bill was £26, The company would be able 
to charge a maximum of 8d. per Board of Trade unit. The chair- 
man then proposed the health of the Crystal Palace Company, 
which had been founded in 1854, and was therefore the same 
age as himself. He coupled with this toast the name of Mr. 
George T. Rait, deputy-chairman of the Crystal Palace 
Company, who replied, and said that from the point of view 
of the Crystal Palace Company it was merely a question of 
pounds, shillings, and pence. He could already scent a 
reduction in the gas bill, and he believed that the Electrical 
Exhibition would be a great success. The health of the 
chairman was then proposed by Mr. Hume Williams, who 
stated that contracts had already been signed to take up 
more than half the power which the electric company would 
be able to supply to the Exhibition. Mr. Pyke then moved 
the toast of the visitors, to which Colonel Gouraud and Mr. 
Richard Eve responded. 








We understand that applications for space in the 
Electrical Exhibition, to be opened at the Crystal Palace on the 





Ist of January next, already exceed a total of 200. 





CONTINUOUS BRAKES IN NEW SOUTH WALES. 


In our impression for April 10th, we gave some 
particulars of a trial of the Westinghouse brake, which 
took place in South Australia. It was intended, it 
will be remembered, that this trial should settle the 
respective merits of the Westinghouse and vacuum 
systems, especially for goods trains; but for some rea- 
son not very clearly stated the Vacuum Company 
did not compete. We have now lying before us a 
report prepared by a Board of Experts on brake trials 
carried out on the New South Wales railway system, 
which possesses more interest, in that it was really com- 
petitive, both the Westinghouse and vacuum systems 
being represented. The Board consisted of Mr. W. 
Cruickshank, Chief Engineer Surveyor to the Marine 
Board, Sydney; Mr. T. F. Rotherham, Locomotive 
Superintendent, New Zealand Railways; Mr. W. H. 
Warren, Professor of Engineering, University of Sydney ; 
Mr. W. Thow, Chief Mechanical Engineer, New South 
Wales Railways; and Mr. D. H. Neale, A. M. Inst. C.E. 
The latter gentleman sent in a minority report, to which 
we shall refer presently. 

The report is far too long and elaborate for repro- 
duction in full in our columns; but the main facts admit 
of being briefly stated. The trials were intended to 
settle what brake should be adopted for goods trains on 
the heavy inclines of the New South Wales railways. 
Westinghouse and vacuum quick-acting automatic brakes 
were fitted to two trains, each consisting of fifty goods 
wagons and an engine. No description of the brakes is 
given in the report. The conditions of the test were laid 
down as follows :— 

“Conditions of brake trials.—Each trial train to be 
alike in respect of weight, number, and description of 
vehicles. The engines selected for working the trains 
are to be alike, and braked on all coupled wheels and all 
tender wheels. Hand brakes are not to be used during 
the trials. The brake power on the engine is not to 
exceed 85 per cent. of the weight on the coupled wheels. 
The brake power on the tender is not to exceed 95 per 
cent. of the weight of the empty tender. The brake 
power on the wagons, or other vehicles, must not exceed 
95 per cent. of the weight of the empty vehicles. The 
trials shall be made when the vehicles are both empty 
and loaded to limit. The trial shall be made as nearly 
as possible over the same ground, and under the same 
conditions of weather, time, and number of brake-blocks 
in operation. The competitors must design the gearing 
between their patented parts and the wheels, the 
apparatus must be simple and suitable for general use. 
Before the trials commence each competitor will be 
allowed three days to test his apparatus on the complete 
train, and must certify in writing that he is satisfied and 
ready for trial. No alteration in the brake gear propor- 
tion or arrangements will be permitted after receipt of 
such certificate. 

“The brakes shall as far as possible be tested under 
the conditions obtaining in actual service. The brakes 
shall be tested so as to show both their merits and 
defects, both under ordinary and unfavourable conditions. 
These trials shall be especially directed to test the 
following points:—(1) The stopping power in an emer- 
gency on the longest trains at the maximum speeds, 
especially as compared with hand brake stops. (2) The 
efficiency of the brake when the parts have become worn, 
including tests with worn brake shoes, which will be tested 
in accordance with the second clause of Commissioners’ 
Board Minute, No. 471. (3) The efficiency of the brake 
should a coupling part. (4) The graduating power to be 
tested by making ordinary or service stops, and by 
letting a train down long inclines of 1in 33 at a moderate 
speed, with trains as long as possible both empty and 


fully loaded. (5) The amount of shock as shown by the 
slideometer. (6) The time taken to release brakes and 
start train. (7) The time taken in shunting. (8) The 


efficiency of the brake with a low boiler pressure. 


(9) 


The liability to leakage will be practically tested. (10) 
The weight of the brake. (11) The time taken to supply 
a number of empty trucks with full brake pressure. (12) 


The time taken to release the brakes by hand in a siding. 
(18) The brakes on one vehicle in the middle of a train 
being disabled, that vehicle to be made ready for transit 
without disturbing the train or shunting it off.” 

The trials began on the 3lstof May. Two sets of posts 
were erected on the level, and the third set on a 1 in 30 
grade at a straight piece of road. Eighteen emergency 
stops were made, and the results given ina table. The 
speed of the train was determined by electrical contacts, 
a chronometer, and a recorder, under the charge of 
Messrs. Nelson and Kopsch, of the Telegraphic Depart- 
ment. The contacts determined the times taken by the 
train to pass over four measured distances extending up 
to the post where the brakes were applied. The times 
taken to pass over three measured distances were. also 
taken by observers with stop-watches on the ground, and 
in the first truck noting the explosion of detonators placed 
at the distances referred to. The results are set out in 
minute detail by the aid of tables and diagrams in 
the report. The most prominent facts ascertained were 
that the emergency stops frequently resulted in breakages 
of various kinds. The automatic action was tested, a 
slip coupling causing the train to separate and apply the 
brakes with full power on both portions. Emergency 
stops were also made by applying the brake from the 
guard’s van. In the service stops the vacuum brake, 
owing to its superior graduating power, brought the train 
more gently to rest than the Westinghouse. The shunt- 
ing tests were carried out in 30 min. 6 sec. for the vacuum 
train and 22 min. 12 sec. for the Westinghouse train, but 
the majority of the Board is satisfied that automatic 
brakes should not be used in shunting, and holds that the 
experiments merely indicated the relative smartness of 
the men engaged. Hand-brake stops clearly showed the 
advantage of the continuous brake. The efficiency of 
the Westinghouse pump and the vacuum ejector with a 
low boiler pressure was tested by reducing the boiler 
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pressure from 140]b. to 75]b., as in a bad steaming 
engine. Both brakes maintained their full power, and 
made emergency stops at the top of the grade. This 
test proves very conclusively that lowering the steam 
pressure did not affect the power of the vacuum. 

The leakage tests—brakes on—took place on 1 in 30 
grade. Suflicient time was given by both tests to permit 
guards to secure all hand-brakes, but the brake power 
leaked off quicker in some of the Westinghouse vehicles 
than in those of the vacuum train. In the leakage test with 
brakes off the pressure in the Westinghouse train pipe 
fell from 66 lb. to 46 Ib. in one hour, and the vacuum from 
20tin. to 6lin. in the same time. 

The time taken to accumulate the brake power in the 
Westinghouse train of forty-eight trucks, with all the 
reservoirs—including main reservoir—in the train empty 
was 10 min. 51sec. in the van up to 65 1b., and with the 
main reservoir charged. to 90 1b. pressure, and the auxili- 
ary reservoirs empty, 8 min. 2} sec. in the van to the 
same pressure. The vacuum train was fully charged in 
2 min. 48sec., as shown by the gauge in the van. The 
time taken to release the brakes and start a train of 
twenty-eight trucks, after a full application, was—West- 
inghouse, 11°9sec.; and vacuum, 19°5 sec. 

The efficiency of the brakes in controlling a train on 
long steep grades was tested with a train of twenty 
trucks and one engine down maximum gradients of 
1 in 30; and with a train of thirty-five trucks with two 
engines down rating gradients of lin 33. That in the 
graduation tests the vacuum had a decided advantage, 
because the principles of its working insure perfect 
graduation, both in putting brakes on and taking them 
off. This was clearly shown in coming down steep 
grades with empty and loaded trains. 

The general conclusion of the majority of the Board is 
as follows :—‘ We are of opinion that in the experiments 
now completed the merits of each brake have been 
exhaustively tested under the conditions laid down by 
the Board. Both brakes are highly ingenious, efficient, 
and reliable appliances for the purpose intended, and 
from the evidence before us we consider that in the 
vacuum the superiority in graduating, simplicity in con- 
struction, and, probably, economy in maintenance, render 
it well suited for the goods stock of the New South Wales 
Railways.” 

Mr. Neale’s minority report is a very able and care- 
fully-reasoned document, in which he sets forth the 
reasons which lead him to believe that the Westinghouse 
brake is best suited to the needs of the Colony. It is 
noteworthy that he begins by stating that neither of the 
trains tested “is now fitted for practical work on goods 
stock, for the simple reason that couplings were con- 
tinually fractured. It is of greater practical importance 
to us to ascertain if this can be prevented than to know 
which of two brakes gave the best performance in the 
trials. The Vacuum Brake Company have made no sug- 
gestion as to how these breakages can be prevented. 
The Westinghouse Brake Company pointed out that owing 
to a miscalculation in their engine leverage, their brake 
was not working to advantage, and asked to be allowed to 
remedy this defect. This was refused by a majority of the 
Board.” He goes on to express regret that the change was 
not made, as he believes that it would have eliminated 
breakages. Both trains were worked with a somewhat 
excessive amount of brake-block pressure on the wagons. 
In the vacuum this was due to the use of a higher 
vacuum than is usual or can be relied on in actual 
working. Mr. Neale holds that in the Westinghouse 
the brake cylinders on the wagons were of unnecessary 
capacity, as each brake-block could be moved nearly 
2}in.—a greater distance than would ever be required. 
The substitution of 6in. for 8in. cylinders, and the use of 
a slightly higher pressure—say 70 lb.—in the train pipe, 
would give ample power and range of action, diminish 
the cost and weight of the brake, and lessen the strain 
on the draw-gear. As to graduating power in making 
ordinary stops and running down long inclines, there is 
little difference, he holds. The Westinghouse stops, owing 
to its quicker action throughout the train, were smoother 
than the vacuum, but except in one case the shock with 
the latter was not excessive. ‘The amount of shock, as 
shown by the slideometer, though not recorded by the 
majority of the Board, as taken by me, shows a 
superiority for the Westinghouse brake, both in 
running down a long incline, in making ordinary station 
stops, and in emergency stops. In two of the latter, 
with empty vehicles, the cast iron weight in the van of 
the vacuum train was thrown 8ft. Yin. in one case, 
striking the end of the van, and 6ft. lin. in another case. 
The greatest movement during the Westinghouse stops 
was 9in. The vacuum brake, therefore, occasionally 
gives shocks sufficient to throw down cattle and injure 
vehicles, any movement over lft. being objectionable.” 
The final conclusion at which he arrives is that “‘ The 
pecuniary saving in increased speed of trains, the 
diminished time occupied in shunting, and the diminution 
of skidded wheels, would probably far outbalance not 
only the cost of maintenance, but in a few years the cost 
of the brake itself. While the simplicity of the vacuum 
brake is obvious, and the complexity of the Westinghouse 
appears objectionable, simplicity might be dearly bought 
at the expense of certainty of action, and the quicker 
application and release of the Westinghouse, its greater 
convenience in shunting, and detaching disabled vehicles, 
with its far greater command of power, its diminished 
weight, and its greater range of motion to take up the 
wear of brake-blocks and tires, far outweigh any supposed 
advantages due to simplicity.” 

It might be supposed that the upshot of the trial and 
report would be the adoption of the vacuum brake; 
however, this is not the case. We have just received 
the annual report of the New South Wales Railway 
Commissioners for the year ending 30th June, 1891, and 
in it we find the following passage:—‘ In consequence 
of the exceptionally heavy grades on the New South 
Wales Railways, we decided to adopt a continuous auto- 
matic brake for the goods rolling stock, and appointed a 
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board of experts to conduct a series of experiments with 
a view of finding out the various degrees of excellence 
of the Westinghouse and vacuum quick-acting freight 
brakes. After studying the report of the Brake Board 
we considered that both brakes had shown such excellent 
results that the adoption of either would have been 
justified, but having before us not only the efficiency of 
the brakes, but also—(1) The fact that ultimately an 
uniform gauge must be adopted for the railways of 
Australia; (2) that the whole of the passenger stock of the 
New South Wales Railways is fitted with the Westinghouse 
brake; (8) that a large proportion of the mileage run on the 
railways of this Colony is mixed train mileage; (4) that 
the Victorian Commissioners have adopted the Westing- 
house brake as the brake for the passenger and goods 
rolling stock of that Colony; (5) that the Colonies of 
Queensland and South Australia are practically not com- 
mitted to any form of continu- 
ous brake at the present time; we 
decided to adopt the Westinghouse 
quick-acting freight brake. We 
consider it due to the Vacuum 
Brake Company to say again that 
the performance of their brake 
was excellent; but for the reasons 
assigned, and looking at the 
merits of the Westinghouse brake 
in itself, we decided to adopt the 
latter. Looking at the great ad- 
vantages to be gained to this coun- 
try by having a continuous brake 
on the goods rolling stock, we shall 
urge forward the work of fitting the 
brake to the stock as rapidly as 
possible.” 

We understand that 5000 wagons 
are to be fitted within the next two 
years. As thisbrake is already used 
on the whole of the passenger stock in both New South 
Wales and Victoria, and on over 5000 wagons in the 
latter Colony, the general adoption of the brake through- 
out Australia seems to be only a matter of time. The 
Westinghouse is already fitted to most of the broad 
gauge passenger stock in South Australia, and a Board 
appointed by the Government of that Colony have recom- 
mended its general adoption for both broad and narrow 
gauge. Trial trains of both automatic vacuum and 
Westinghouse have been working for some time in 
Queensland, where the authorities have expressed a 
decided preference for the latter brake. Western Aus- 
tralia, which is as yet unconnected with the larger 
Colonies, has, however, a few trains fitted with the 
automatic vacuum, and has as yet made no intimation 
of a change. 

The New South Wales trials appear to have been | 
unusually complete in their character, many points 
which have hitherto been ignored in brake trials having 
been tested, especially in controlling goods trains 
descending steep and long inclines, the time taken in | 
shunting, the efficiency with a low boiler pressure, the | 
time taken to charge an empty train, the time taken to 
release brakes by hand, and the liability to leakage both 
with brakes off and brakes on. 








GREAVES’ SMOKE-PREVENTING FURNACE. 
THE accompanying engraving illustrates a furnace patented 
by Mr. Greaves, or more strictly, a furnace appliance. The 
principle involved is the admission of air at the bridge 
through a specially made fire arch. Numerous attempts have 
been made in this direction before. They have usually 
failed because the heat has destroyed the bridge very 
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quickly. The arches used by Mr. Greaves have a bevelled 
scoop-like form, as shown in the annexed sketch. This has 
been found to give the greatest possible area of incandescent 








surface, without in any way interfering with the draught. 
The material of which these burners are made is specially 
prepared by the inventor, and will 
: stand, it is claimed, the intensest heat 
\ ssible in a boiler furnace without 
ing injuriously affected. They 
\ have been in constant use at Messrs. 
; Ryland and Sons’ mills for over 
eighteen months, and they are now, 
we understand, as good and efficient 
as the day they were fitted. The en- 
gineers of several other works where 
they have been adopted give equally 
satisfactory reports. 

It will be seen that steam jets are 
employed to force in air. These are 
so fitted that the jet is automatically 
brought into play the moment the fire door is opened, and 
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SMOKE-PREVENTING FURNACE 


shut off again when it is closed. The patent is being worked 
by the Smoke Prevention Syndicate, Exchange-buildings, 
Manchester. 








THE LOCOMOTIVE EXPLOSION AT OYSTER BAY, 
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THE engraving above shows the result of this explosion, 
and is taken from the Scientific American, which says the explosion 
demolished the rear portion of the engine, drove the driving wheels 
partially into the ground, tilted the boiler upon one end, and 
forced the pilot and forward end of the boiler some distance into 
the earth. 

It is supposed that the explosion was due to the weakening of 
the stays and rivets of the crown sheet, as it was reported that 
the engineer, who was killed, had intimated to some of his 
associates that the rivetting in the crown sheet and in some of 
the outer plates of the fire-box was defective. If this is true, the 
present example of the fearful consequences of neglect shows the 
importance of attending to such defects as soon as they are dis- 
covered, Had these imperfections in the bviler been noticed 
and repaired, the loss of life and suffering entailed thereby would 
have been avoided, and a valuable machine would have been 
saved, 

It is reported that the locomotive was built by the Rogers Loco- 
motive Works in 1889, It was one of the 46 tonners intended 
for the heavy summer traffic, and was run two seasons on the main 
line. It had been recently thoroughly overhauled, and super- 
intendent of motive power, Charles Thompson, of the Long Island 
Railway, was unable to offer any explanation of the catastrophe, 
but the form which the explosion took seemed to indicate that 
there must have been some foundation for the observations of 
the engineer, as the crown sheet and fire-box were completely de- 
tached from the shell of the boiler. 

It is possible that this accident may have been one of the kind 
whose cause could not have been foreseen, but the reverse is more 
than probable, 








Care oF Goop Hore anp Natat Mai Servick,—The Union 
Steamship Company’s new twin-screw Royal Mail steamer ‘‘ Scot,” 
which left Southampton on Saturday, 3rd October, with the out- 
ward Cape of Good Hope and Natal mails, arrived at Cape Town 
at 6.25a.m. on 19th October. The Scot’s passage was made in 


15 days 4 hours net steaming time. 
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LIVERPOOL FERRY STEAMER MERSEY 


MESSRS, J. JONES AND SONS, LIVERPOOL, BUILDERS AND ENGINEERS 
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THE WOODSIDE FERRY STEAMER MERSEY. 


THE accompanying engraving illustrates a Liverpool ferry 
steamer, built about a year since by Messrs. Jones and Sons, 
of Liverpool, for the Woodside passenger service across the 
Mersey. On the measured mile the Mersey ran at a speed of | 
13 knots an hour, which was considered highly satisfactory. | 
The dimensions of the Mersey are :—Length between perpen- 
diculars 144ft., over all 150ft.; beam on deck 32ft., on water- | 
line 28ft.; depth, 10ft. 5in.; hold, 10ft. 9in. moulded. The | 
Mersey is built of Siemens-Martin steel, is propelled by twin 
screws, and has two sets of triple expansion engines, with | 
independent pumps, indicating on trial 800-horse power 
collectively. She is supplied with two boilers, with a working 
a of 160 Ib. per square inch. Outwardly the Mersey | 

as a smart, rakish appearance. Her funnel is well forward, 
and there is a short pole-mast aft. The hull is divided into 
no fewer than eleven water-tight compartments, so that the 
steamer is almost absolutely unsinkable. Every attention 
has been paid to the comfort as well as to the safety of the | 
passengers. Forward there is a large smoking saloon, fitted up 
with polished mahogany, and heated by an arrangement of 
steam pipes, the ventilation at the same time being excellent. 
Amidships is a capacious general saloon, also fitted with | 
mahogany. The ladies’ saloon is further aft, and is | 
luxuriously furnished, being upholstered in Utrecht velvet 
with blue curtains. All the saloons, engine-room, stokehold, | 
and crew space are supplied with the electric light, with | 
which the most recent improvements are combined. In the | 
fore compartment of the vessel accommodation is provided | 
for the crew, with separate rooms for the captain and engi- | 
neers, an excellent cooking range being also provided for the 
convenience of the crew. The upper deck promenade, which 
is reached by two wide staircases, is roomy, and in this 
respect ol ge equal to that of the previously built boats, 
and is fitted all round and in the centre with open sparred 
teak seats. Care has been taken to secure the comfort of the 
master and steersman in rough, cold weather. The latter 
controls the vessel from a pilot-box placed well forward right 
under the captain’s bridge, both officers having a good view 
of the vessel’s course. The steam steering gear is at the aft 
end of the engine-room, under the immediate control of the 
engineer, and is worked by a small wheel in the forward 
pilot-box. The Mersey and her sister ship—the Wirral— 
will, when loaded, draw only 6ft. of water. The new steamer 
is certified to accommodate 1200 passengers, but a singular 
feature of the Mersey is that her official tonnage is certified | 
as nil, one result of which would be that in case of collision | 
with another vessel, and loss of life from the other vessel, no 
claim for damage respecting such loss of life could be upheld 
against the Mersey, inasmuch as she has no tonnage in 
respect to which such damage could be computed. The 
Custom-house certificate states the registered tonnage of the 
Mersey to be ‘‘ minus thirty-nine tons.” 

















HicH T1pes.—As predicted by Mr. J. Evelyn Williams, M. Inst. 
C. E. in the Standard of the 15th inst, the recent spring tides 
flowed to an abnormal height. On Tuesday the tide in the Thames 
reached within two feet of the quay level at the docks, or nearly 
five feet above the usual height. 
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IMPROVED “ WELLS’ LIGHT.” 
THE engravings show an improved starting arrangement 
now being fitted by Messrs. Wells and Co., of Midland-road, 











St. Pancras. The system of lighting by vaporising a spray of 
mineral oil and burning it with a large flame is too well 
understood to require detailed description at our hands. It 
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suffices to say that a pressure of air is employed to force the 
oil through small orifices, the pressure being obtained in 
some cases by power. In portable lamps, such as that we 
illustrate, the pressure is obtained by a hand pump. Oil is 
forced into the tank by the pump, and compresses the air 





| already in the tank to about 201b. pressure. The burner is 
| then heated by the new self-lighting arrangement, of which 
| we shall speak presently. The oil valve being then opened, 
| the oil is forced up by the air pressure into the heated burner, 


| 














| 
| Hard shadow thrown by are light 

| and being converted into vapour, issues from the jet, where it 
may be ignited, and burns in a large powerful flame. The 
heat of this flame passing through the generating tubes con- 
tinuously turns the fresh ascending oil into vapour. The 














Soft shadow thrown by large flame of ‘‘ Wells Light” 


tank is made—in sizes 2, 3, and 4—of best steel boiler plate, 
and is very strong. The pump is screwed into the tank top, 
and can easily be taken out bodily for renewal of leathers, 
| &c. A small gauge is fitted and also a sounding rod for 
‘ ascertaining the amount of oil in any tank. The burners are 
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made in one casting, thus obviating any tendency to leakage. 
The makers inform us that since November, 1888, they have 
sent out about 10,000 burners, and not one has failed through 
fair means. 

The self-starter will be readily understood from the annexed 
engraving. Oil isadmitted up the stand pipe as far as the pet 


cock B 4, and air from the top of the tank is then allowed to | 


pass up through this column of oil by valve B3. The result- 
ing spray burns from jet N in a hot clear flame, and being 
spread by the flap C 2 heats the burner very quickly. The 
flap C 2 is then turned down out of the way, and the flame 
allowed to issue in the usual way. This arrangement also 
enables the air remaining in the tank after the light is done 
with to be run out through the burner. The process mate- 


rially aids in keeping the burner tubes clear. The two small | 
diagrams show the difference in effect of the diffused light | 
of the oil flame and the concentrated light of an arc lamp in | 


the production of shadow. 








DOUBLE-BOGIE LOCOMOTIVE. 


WE illustrate at page 340 a double bogie locomotive on the 
Meyer system, of which two are in use on the Saxon State 


Railways, having been built as compound engines at the | 
Chemnitz Engine Works, to designs furnished by the Royal | 
In these locomotives the two high- | 
pressure cylinders are carried by the rear bogie, whilst the | 


Locomotive Department. 


two low-pressure cylinders are carried by the front bogie, the 
two bogie frames being connected by an oblique coupling bar. 
These engines are of the following dimensions :— 


Diameter of high-pressure piston .. .. d = 300mm. 
Diameter of low-pressure piston .. .. d,= 460mm. 
re -§ as ns ke be ps - l= 533 mm. 
Diameter of driving wheels D= 1100 . 
Steam pressure .. .. .. - p= 12kg. persq. cm 
Heating surface of fire-box = 5°5 sq. m. 
Total heating surface .. .. .. = 86°4 sq. m. 
Grate area tee ne oe = 1°37 sq. m. 
Tractive force = 2. 97005 ot. = 5233 kg 
Heating surface per ton of tractive force = 16°5 sq. m. 
ge Re ee ee eee = 45 cub. m. 
Bunker capacity .. .. .. = 1°9 tons. 
Maximum service weight .. = 51 tons. 
Mean service weight .. .. = 47°8 tons. 
Mean service weight = 91 tons, 


~—“‘Tractive force 

Fig. 1 gives an enlarged view of a portion of the engine, 
while Fig. 2 shows in plan the arrangements for coupling the 
cylinders. The starting gear employed is that known as the 
improved Lindner system. It consists in employing an 
auxiliary steam pipe, A, Fig. 1, led—in the case of these Meyer 
engines—from the regulator to the reseiver, which is here 
formed by the steam pipe connecting the high-pressure with 
the low-pressure cylinders. As soon as the regulator has 
been opened one-half or more, live steam passes into the 
auxiliary steam pipe, in which a four-way cock is fitted, so 
connected with the reversing lever that the movement of the 
latter, when placed in full gear, either forward or backward, 
opens the cock and admits live steam to the receiver F', and so 
to the low-pressure cylinder, this auxiliary supply otherwise 
remaining shut off for all other positions of the reversing 
gear. The Lindner system admits of continuous employment 
of steam at full counter-pressure for any desired length of 
time, as well as of augmentation of the available work 





otherwise due to the proportions of the cylinders whenever 
in any exceptional cases the engine is running in full or 
nearly full gear, for in such cases, as soon as the regulator is 
opened more than half, auxiliary steam will pass to the low- 
pressure cylinders, thus increasing their effect. Under 
ordinary circumstances the steam cut-off takes place at 70 
per cent. of the stroke, up to which point the auxiliary steam 
supply is kept closed by the starting cock, so that no 


| auxiliary steam can pass, whether the regulator be opened 


much or little. 


The valve motion employed is that known in England as | 


Walschaert’s gear. The point of cut-off for the four cylinders 
for any given degree of expansion remains the same whether 


the engine is working forwards or backwards; for mid gear | 





























and so into the low-pressure cylinders. When, on the con- 
trary, as in the case of shunting operations or other short 
movements of the locomotive, the regulator is opened less 
than half, no admission of auxiliary steam can take place, 
and the starting is then done by the high-pressure cylinder 
alone. With such heavy loads a small amount of slip of the 
low-pressure bogie wheels will occasionally occur, in spite of 
the large ratio of the service weight to the tractive force; 
but this immediately ceases of itself, because whilst the 
slipping is going on, the steam required for the low-pressure 
new considerably exceeds the amount delivered from the 

igh-pressure cylinder, and the driving effort of the low- 
pressure piston rapidly decreases. 

In the same manner, supposing that any slip should occur 
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ENLARGED SECTION OF STEAM PIPE COUPLINGS 


equality of effect from the high and low-pressure cylinders is 
attained by making their ratio as 1 to 2°35. These locomo- 
tives start rapidly, we are informed, and with great power 
under all circumstances and from all positions of the cranks, 
and have shown themselves capable of transporting a goods 
train of 150 tons at a speed of 15 kiloms. up 5:5 kiloms. of 1 in 
40 gradient with long curves of 200 m. radius, the steam cut- 
off taking place at 70 per cent. or later, and the water supply 
can be kept up in sufficient quantity. With the given mean 
service weight of the locomotive this shows an amount of 
work done equivalent to 330-horse nower, and a considerable 
increase in the power of the engine due to the auxiliary 
steam, which ses to the low-pressure cylinder, owing to 
the fact that the Lindner gear comes into play on the revers- 
ing lever being placed in full gear. The boiler here gives 3°8- 
horse power per 1 square metre of heating surface. 

Since, in starting, the reversing gear is always put in full 
gear, it follows that the auxiliary steam supply must then, 
ipso facto, be open, and that whenever the regulator is opened 
more than half, auxiliary steam must pass to the receiver 





with the high-pressure bogie wheels, it also immediately ceases 
of itself, because in such a case more steam would be going 
from the high-pressure towards the low-pressure cylinder than 
the latter could receive, and a rapid increase of the back- 
pressure from the receiver against the high-pressure piston 
takes place, and a correspondingly rapid diminution of the 
effort of the high-pressure piston. This equalisation of the 
effort of the pairs of pistons within the limits of their 
powers may be regarded as a rather important advantage, 
because any long-continued slip of the wheels of only one 
bogie is obviated, and the use of sand is only necessary if the 
adhesion should be insufficient when the effort of both pairs 
of cylinders is the same. Ten similar double bogie Meyer 
locomotives for narrow gauge—750mm.—are being built by 
the Saxon Engine Factory, with 6:25 tons load per axle, and 
the dimensions given in table in next column. 

With these engines the stuffing-box H, in the main steam pipe 
has been done away with, and the latter is led over the pivot 
of the rear bogie and fitted there with a ball-and-socket joint. 
The receiver pipe is led above the coupling-rods of both bogies, 
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and is fitted with two ball-and-socket joints and one stuffing- 
box, and in no way suffers from the movement in going 
round curves. 





Diameter of pistons—high-pressure 240 mm, 
as ” low-pressure. . 870 mm. 

"RE ae wae eee eee 880 mm. 
Heating surface of the fire-box 4°0 sq. m 

” in the tubes .. 45°7 sq. m. 

oe ee +» 49°7 sq. m. 
er ey emery ar . 12 kg. per sq. cm. 
Diameter of driving wheels .. .. «. .- D=760 mm, 
Maximum working weight oe +. 25,000 kg. 
eee ee eee . O'8cub. m, 
yy er er +. 2°4 cub. m, 
Tractive force = 2 0°05 d2 1 P. .. 8450 kg. 
Mean service weight .. *23450 kg. 
Mean service weight 6°8 


Tractive force 








THE NEW MORAND BRIDGE OVER THE 
RHONE AT LYONS. 


In our last impression we gave some engravings illus- 
trative of this bridge, and of the old one it replaces. 
The bridge constructed over the Rhone in 1774, y the 
architect Morand, was composed of seventeen bays and piers of 
oak. Each of these piers was on a piled foundation. On 
account of its small width, which was only 42ft. between the 
parapets and its great rise in the middle, the bridge was very 
inconvenient for traffic, and its state of decay caused great 
uneasiness. Further, the small opening of the bays, di- 
minished still more by the masses of rock which protected the 
piles against the scour of the stream, constituted a very 
dangerous obstacle to navigation. Under the law of the 
5th of August, 1879, which provided for the classification and 
improvement of —_—- highways, the reconstruction of 
the bridge was decided upon. It was carried out by the State, 
and the expense of construction was divided between it and 
the town of Lyons. The bridge thus erected over the Rhone 
between 1888 and 1890, which replaces the old one, is com- 
posed of three elliptic arches constructed entirely of steel. 
A considerable number of local conditions had to be 
taken into account for the new structure. It was 
necessary that the water area, which lay to the 
right of the old bridge, should not be diminished. To 
secure under the central arch a width of 65ft., a height of 
27ft. above water was considered necessary for the passage of 
steamboats; to reserve under one arch on the bank a free 
space 40ft. wide and 8ft. 6in. high for the towing horses, and 
under the opposite arch for ordinary traffic a passage 9ft. in 
width and 7ft. in height, while maintaining Es quays at a 
suitable level; to assure under the central arch a sufficient 
height above the highest tides for the passage of floating 
bodies, not to exceed on the bridge or its prolongations an 
incline of more than 1 in 50, on account of the considerable 
amount of traffic there would be upon it. Finally, the engi- 
neers were compelled not to exceed the ground level of any of 
the neighbouring houses, in order to avoid demands for com- 

nsation. All these conditions have been satisfactorily met 

y limiting the versed sine of the arches. 

The bridge consists of three arches, the central span being 
221ft., while the side spans are 210ft. The profile of the 
bridge is composed of a single arc of 5206m. in radius, 
which runs to the walls of the quay at an inclination of 2cm. 
per metre. The distribution a the total expansion between 
the central and shore arches has been determined so as to 
equalise the thrusts on each side of the piers under average 
conditions of temperature and equality of weight of the 
contiguous arches. The bridge is 66ft. wide between the 
parapets. The width is distributed between a roadway of 
37ft. and two sidewalks of 14ft. The springings are placed 
14ft. above water mark. The piers are 15ft. 6in. long at the 
springings and 18ft. 6in. at the base. 

The foundations were executed by means of caissons sunk 
by compressed air. The foundation of each pile was made 
by the use of a single caisson 21ft. 4in. in width, and 
7ft. 10in. in length. The foundation of the abutment of 
the left bank and the junction of this abutment with the 
quay walls was accomplished by means of two caissons, one 
27ft. by 78ft. 9in., the other trapezoidal 26ft. 3in. by 72ft. Gin. 
and 105ft. The abutment on the left bank, where the ground 
of the foundations was in much worse condition, was executed 
by means of two caissons, 72ft. long and 26ft. wide, and the 
foundation of each of the junctions was formed with one 
caisson 10ft. by 23ft. The caissons were emptied after being 
sunk and filled with cement concrete. The soil consists of a 
succession of layers of sand and gravel, which constitutes for 
a considerable , see the subsoil of the valley of the Rhone. 

The foundations of the abutments were discontinued at 
the points where solid ground was met with. The depth of 
these foundations below water mark varied from 17ft. on the 
right bank to 6ft. 6in. on the left. It was necessary, on the 
other hand, to sink the foundations of the piers low enough 
to protect them from scour. They were therefore carried to 
a depth of 41ft. and 46ft. below water mark. The resistance 
of the soil of the foundations was ascertained from the 
borings taken in the caissons for several metres in depth, 
after the sinkings were accomplished. 

The piers are terminated by starlings pointed in form, 
which support columns of red Scotch granite, of an average 
diameter of 8ft. 7in. and 10ft. in height. These columns are 
surmounted by semicircular corbelled balconies. Quarter 
columns, also of Scotch granite, support balconies at the 
abutments, of the form of a quarter of a circle. The junc- 
tion of the abutments to the quay walls is effected by means 
of quarter ellipses placed in an inverse direction to the 
quarter circles. 

The springings of the ends rest upon huge blocks of hewn 
Hauteville stone, a stone of high compressive resistance. 
These blocks themselves rest upon masonry of dressed stone 
set in line with the extremities of the abutments. The 
roadway is composed of wooden pavement 14 cm. in thick- 
ness, resting on a bed of cement of 15 cm. on an average. 
The side paths are composed of cement covered with asphalte. 

Each bay is composed, page 336, of eight ribs 8ft. 6in. from 
centre to centre under the roadway, and 11ft. 6in. under the 


side paths. This spacing was adopted so that all the ribs, 
which have identical sections, might bear an equal weight. 
The ribs are, as will be seen from the engravings, box girders. 


The dimensionsand details of construction are shown at page 
336. The twelve ribs are divided into twenty-six divisions 
in the centre s and into twenty-four for the side —_ 
To the right of each division, the ribs are fortified inside by 
frames, ae the necessary passage for the purposes of 
Mspection and repairs; on the outside they are bound 
together by lattice girders near the springings and by web 
girders at the summit where they receive the direct action of 
the rolling weights. The ribs are stiffened transversely by 








diagonal U irons which form @ triangulation over the whole 
width of the bridge. The extremities of the ribs rest on 
three round-faced keys as shown on page 336. 

The cast iron springing plates, each weigh about five 
tons, and are 6ft. Tin. in length and 3ft. Tin. in width at the 
base. Sheets of lead 3 millimetres thick, are interposed 
between the springing plates and the hewn stones upon 
which they are fixed. The steel keys which transmit the 
weight of the ribs to the plates are rounded to a curve of 
3in. radius, and have flat backs. Resting on the opposite are 
two folding wedges set up by the hammer. The ribs sup- 

rt vertical posts of plate iron, as shown in the elevation of 

alf a rib, joining with flat arches above the spandrils. 

The superstructure of the bridge is formed of girders prin- 
cipally in the form of I, two for each division of the seg- 
ment parallel to the axis of the bridge under the roadway ; 
secondary cross girders of the same form rest upon the first, 
at an equal distance from the long bars, and under the side 
ways simple T irons are employed. The floor is made of 
galvanised curved plates as shown. The whole of the metal 
construction is of steel, including the rivets, for which a very 
soft steel has been employed. Cast iron has only been used 
for plates at the springings, the plates supporting the 
long bars over the piers and abutments, the cornices, the 
parapets, the decorations of the spandrils and the lamps. 
The decoration chosen has been with a view to bring out 
distinctly the system of construction of the bridge. Roses in 
full relief outside the upper arcs indicate the position of the 
braces which unite them to the lower arcs. Panels in form 
of a pilaster, with base and capital, mark the place of the 
uprights which support the superstructure. The designs of 
these panels have been made in order to counteract 
the deformations which arise from the union of the 
arcs with the arches of the spandrils. The curve of 
the arches is marked by a very simple archivault. 
The cornice projects and gives a marked line of 
shadow, and rests upon brackets to the right of each 
standard. Inorder to break the monotony of the cornice, 
and to facilitate the joining together, the head of a lion has 
been placed above each bracket. The parapet is composed of 
panels formed of a succession of small arches, and of flat 
pillars corresponding to each standard. The form of the 
segments of the metal bays having been fixed upon, choice 
had to be made between three systems of construction: 
hinges at the springings and at the key, hinges at the spring- 
ings only, and rigid connections. The hinging of the ribs at 
the springings and key is very favourable as regards the 
weight of metal employed, especially with very flat arches, as 
it permits of the rise and fall of the summit by simple rota- 
tion around the pivot keys, and thus suppresses all effects due 
to variations of temperature. Articulation at the springings 
was itself more advantageous than fixed joints under the 
conditions of spacing and versed sine of the arcs which had 
been adopted. In spite, however, of the increase in the 
quantity of metal which it necessitated,|it appeared preferable 
to adopt the third mode of construction, that of rigidly 
supporting the ribs at their extremities, in order to secure 
stability at these extremities, and to diminish the vibrations 
of the ribs as much as possible. 

The weight reckoned for the roadway is 400 kilogs. per 
square metre, which, taking the vehicles of two axles at 
sixteen tons, and those of one at eleven tons, is as nearly as 

ssible correct. The whole of the steel employed for the 

orand Bridge comes from Creusot, and was me by the 
Bessemer process. 








McGLASSON’S REVERSING SCREW PROPELLERS 


Wits the object of avoiding some of the objections to the 
reversal of screw propellers and screw propellers’ shafts, and 
to be able to dispense with reversing gear and run engines 
always in one direction, Mr. Robert McGlasson, of Selhurst, 
has devised gear and suitable connections for changing the 
direction of motion of the ship without reversing the engines. 
He does this by an application of the principle of Bevis’s 
propeller, and by it he proposes to achieve several ends, 





which are considered to be of great importance. For 
instance, the propulsion of ships by means of screws which 
rotate always in the same direction, and may be actuated by 
non-reversible engines and screw shafts, the simplification of 
marine engines by dispensing with the parts used for making 
the engines reversible, the reversal of the direction of propul- 
sion of the ship without any of that heavy stress which often 
amounts to strain and rupture of the screw shaft or couplings 
or crank shaft when reversal is quickly effected, and the 
ready adjustment of the pitch of the screw blades while the 
engines are running, so that the pitch may at all times be set 
to suit the form, trim, and condition of the ship, the require- 
ments of navigation, or any sudden emergency requiring 
oe action. Mr. McGlasson proposes to employ apparatus 
means of which the pitch or angle of the blades may be 
changed from moment to moment with the same facility as 
is the rudder by means of steam or hydraulic steering gear. 
The apparatus that has been thus described will be 
wnlentesl 4 by reference to the diagrams. Figs. 1, 2, and 


8 show a form of feathering bladed propeller P on a tail- 
shaft S, through which 
which is fixed a crosshe: 


asses a rod D, to the outer end of 
C. To this crosshead are pivotted 











short connecting rods L, also pivotted to the short levers A 2 
——_ from the propeller stems A. As shown in the 

iagrams, the blades are in mid position or at right angles to 
the propeller shaft. By moving the rod D, the crosshead C, 
and thereby the propeller blade stems, the blades may be 
made to take any position between that shown and the dotted 
lines V V and WW. By moving them from the position of 
one dotted line to that of the other the direction of propulsion 
is reversed, and between these positions any desired change 
of pitch may be made to suit the requirements of the ship or 
of navigation. The boss B is oil-tight and would be kept 
filled with oil. 

For the purpose of moving and controlling the position 
of the rod D, by hydraulic power, apparatus such as that 
shown at Figs. 4 and 5 will be employed. 

On the shaft S, Fig. 4, isa collar C. Through this and 
the end of the rod D a key H is passed and fixed, the key 
being free to slide in slots E in the shaft. In a large groove 
in the collar C is a ring held by large pins K in the levers 
G G pivotted at R. Between the upper ends of these levers 
is a crosshead which is fixed on the end of therodO. In 
the cylinder F is a piston to which the rod O is attached. 
Water under pressure is admitted by the pipe P to the valve 
chest above the cylinder F, the valve being moved by the rod 
T. This valve rod is actuated by connections W1 and w to 
a hand wheel W, or by such other arrangements as the 
requirements of the ship may dictate. The rods V and v, 
Figs. 4 and 6, indicate connections with the engine-room, 
by means of which steam supply to the engines may be con- 























currently decreased and increased with the decrease and 
increase of the pitch of the propeller. This gear and these 
operations would of course be under the control of the 
engineer, and operated by instructions from the bridge. In 
small vessels the gear may be operated from the bridge. 

In Fig. 6 is shown the gear which is to be used where no 
hydraulic pressure is available. The sliding collar C is moved 
by a nut on the screw J and the levers G. Upon the screw 
shaft S are two steel cog wheels, one of which gears directly 
with the wheel K, and the other indirectly with the other 
wheel K 1, both of which are loose upon the screw spindle J. 
Between the wheels K1 and K is a double-faced clutch I, by 
means of which either wheel may be put in gear by the lever 
XO. The latter is operated by the rod M M and pinion N, 
connected by a rod W 1 to controlllng apparatus w W, such as 
that shown at Fig. 4. The slotted bar L, Fig. 6, is provided 
for automatically throwing the friction clutch out of gear by 
means of the pin 7 and lever O, when the blades of the pro- 
peller have reached full pitch. It is claimed for this system 
that by its aid the direction of propulsion may be more 
quickly reversed than by reversing the steam engines, because 
the direction of rotation of the propeller, propeller shaft, and’ 
crank shaft is not altered. The enormous stresses due to the 
inertia of motion or of rest when engines are quickly reversed 
are thus avoided, and the liability to the breakage of screw 
shafts, propellers, and crank shafts is thus correspondingly 
reduced. There appears to be no difficulty in connection with 
the employment of such apparatus which cannot be readily 
overcome. 








EXEMPTION OF MACHINERY FROM RatiInc.—The Assessment 
Committee had a lengthened sitting on Tuesday week, at Ulverston, 
to hear the more important objection of the new valuation list of 
the Union which has recently been prepared. The case of the 
North Lonsdale Iron and Steel Company was first taken, and 
occupied nearly the whole of the morning sitting. Mr. Humphreys 
Davies, rating surveyor of London and Manchester, and surveyor 
to the National Society for the Exemption of Machinery from 
Rating, represented the appellant company, and from his address 
it appeared the property consists of several blast furnaces of large 
capacity, fitting shops, foundries, extensive — nd a pier 
affording shipping facilities for vessels up to tons burden. 
The assessment objected to was £4629. On behalf of the company 
it was urged that owing to the extremely depressed state of the 
iron trade in the West Cumberland district it was unreasonable to 
suppose that any tenant could be found who would give such a 
rental for the property, upwards of twenty large furnaces being 
now out of blast in that district, and that, therefore, the cost of 
construction was an entirely fallacious guide to the letting value. 
An important technical point was also raised as to the right of the 
Assessment Committee to put the whole of the furnaces in one 
assessment, it being contended that this would be greatly prejudicial 
to the company, as when owing to the trade depression they were 
compelled to blow out additional furnaces, they would have to 
continue to pay rates on them. Mr. Humphreys Davies, having 
submitted his valuation, closed his case, and the committee 
announced their decision to assess each furnace separately at the 
sum of £900, to include the pier and other appurtenances, Mr. 
Humphreys Davies stated that he should advise his clients to 
accept this as a satisfactory solution of the difficulty. The net 
result is a reduction of the assessment of about £635 per furnace, 
The committee after their adjournment proceeded to hear the 
objection to the large increase in the assessment of Messrs. 
Attwood and Company’s Engineering Works. Mr. Humphreys 
Davies also represented these appellants, and in the result a 
satisfactory compromise was arrived at by which the old assess 
ment was practically reverted to. 
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AMERICAN ENGINEERING NEWS. 


Compound locomotives.—The introduction of compound locomo- 
tives is progressing very rapidly in the United States, and opinions 
seem to be about equally divided between the two-cylinder and 
four-cylinder types. The Old Colony Railroad has recently 
brought out a two-cylinder compound, designed by Mr. F. W. 
Dean, cylinders 19in. by 24in. and 28in. by 24in.; weight, 
112,000 Ib., with 66,000 1b. on the driving wheels. A similar 
engine as regards compounding, but of the Consolidation type, 
with eight driving wheels, is being built for the Lebigh Valley 
Railroad. This engine will be run in competition with a four- 
cylinder compound and a single engine, and careful records will be 
kept. The Western New York and Pennsylvania Railroad, the 
Northern Pacific Railroad, and the Buffalo, Rochester, and Pitts- 
burg Railroad are among the roads that are trying four-cylinder 
engines, and a number of these engines, of the Vauclain system, 
have been built for South America. The Mexican Central Railroad 
has seven compound engines, of a type designed by Mr. Johnstone, 
the superintendent of machinery, in which the high-pressure 
cylinders are placed inside the low-pressure, the latter being of 
annular form. The Southern Pacific Railway is about to try some 
two-cylinder compounds. Engines of this type which have been 
in steady service on different roads in fast passenger and heavy 
freight service are said to be showing a very good performance. 
The Pennsylvania Railroad has recently ordered five compounds of 
the four-cylinder type. 

American railway cars for Englaid.—The Gilbert Car Works, of 
Troy, N.Y., have recently shipped to London six cars for the 
South-Eastern Railway. They include four drawing-room cars, a 
buffet car, and a baggage car, and are built on the American plan, 
with through communication, end doors and platforms, &c. The 
dimensions are as follows:—Length of body, 45ft.; length over 
platforms, 5lft. 3}in.; width of body, 8ft. 3$in. outside, and 
ft. 3}in. inside; extreme width over eaves, dSft. 43in.; height 
inside, 6ft. 4in. at the side, and 8ft. 5in. at the middle—to top 
of monitor roof ; height over all from rail, 12ft. 9in. The cars are 
all carried on four-wheel trucks, with wheels 42in. diameter, 8ft. 
wheel base, and distance between truck pins 3lft. 4fin. The 
drawing-room cars have heater, with pipes along the sides, and 
women’s closet and toilet-room, at one end, and smoking-room 
and men’s closet and toilet-room at the other end. They seat 
twenty-six passengers, the main saloon having revolving chairs. 
The buffet car has fixed seats, a kitchen, heater and closet, and 
seats twenty-eight. Theinterior finish and ceiling are of quartered 
oak, with brass rails, baggage baskets, &c. The buffet car is 
upholstered in leather, the drawing-room cars in plusb, two being 
old gold and two blue. They will be lighted by incandescent 
lights, on the storage battery system, and heated by hot-water 
pipes. The weight is about twenty-two tons per car. The cars 
are narrower, lower, and shorter than American cars of the same 
class, owing to the smaller clearance of bridges, tunnels, &c., but 
they will form a very handsome addition to the rolling stock equip- 
ment of the South-Eastern Railway. 

Concrete sewer pipe.—A new form of sewer pipe has racently been 
brought out by Colonel Waring, the sewerage engineer, and has 
already been put in service. The pipes are made in sections. The 
lower part is of deep trough shape, with flat exterior bottom to 
rest on the bottom of trench, or on piles driven to grade. The 
joints of these sections are dovetailed and are set in cement, while 
the pipe being open when laid, an absolutely clean joint can be 
made. The top sections or covers fit into the dovetailed 
edges of the trough, and are laid to break joint with the lower 
sections. Manholes, lampholes and connections are easily made by 
means of special sections of cover. By leaving the joints between 
cover sections uncemented, and covering them with muslin to 
prevent loose earth dropping in, subsoil or ground water may be 
admitted, and at such height, as to prevent any leakage of sewage. 
Y-branches are specially made and moulded. The material is a 
fine concrete, or béton, made of Portland cement with sharp sand, 
crushed granite, or limestone ; thoroughly mixed by machinery, 
and with only sufficient moisture to develope under heavy tamping 
the water necessary for crystallisation. The sections are made in 
polished iron moulds, giving a smooth surface, and are tamped with 
such force that they may be stripped immediately, in spite of the 
small amount of moisture used. The pipes are smooth and strong, 
of uniform shape and dimensions, and are easily laid. The 
interior section of completed sewer is oval. 

Army and navy notes.—A smokeless nitrate powder, compounded 
by Professor Raourve and Commander Jewell, United States 
Navy, was tested recently at Newport, R.I., and with small arms 
gave a muzzle velocity ranging from 2850 to 2860 foot-seconds. 
The present muzzle velocity of the ordinary black powder military 
mixture cartridges in the regulation army Springfield rifle is 
1300ft., giving an efficiency range of about 1200 yards. It has not 
yet been ascertained whether the new powder will stand climatic 
changes. Captain Zalinski, United States Army, inventor of the 
dynamite gun, has patented a telescopic sight for small arms, and 
is now testing it in the field. The sightis 12in. long, with cross 
hairs and a spirit level inside, and is fitted to the stock: of the rifle. 
The idea is to have a few of these sights distributed among the 
best marksmen of each company. He recommends also the 
sub-calibre practice with tubes in field pieces, but this is not being 
taken up at headquarters. He thinks the United States army is 
in need of a small calibre rifle that can give an initial velocity of 
at least 1800ft. per second, instead of the present 1280; this is 
under consideration by the Small Arm Board. The United States 
gunboat cruiser Yorktown has been fitted with a Fiske gun 
director for use in the main battery, eliminating the error due to 
rolling, and causing that motion to elevate the gun. The first idea 
was to have a sight in the conning tower, and to fire the guns 
thence by electrical connections, but that tended to reduce the 
esprit de corps of the gunners, and the rivalry between them, and 
it is proposed now to fit one of the new sights to each gun. 








LAUNCHES AND TRIAL TRIPS. 


On the 3rd inst. Messrs. Hall, Russell, and Co., Aberdeen, 
launched two steel screw trawlers of 150 tons each, fitted with 
triple-expansion engines of 60-horse power for the Aberdeen Steam 
Trawling and Fishing Company. 

On the 16th inst. the new screw steamer Black Rock, built by 
Messrs. R. Williamson and Son, Workington, and engined by 
Messrs. Dunsmuir and Jackson, of Govan, Glasgow, for Messrs. 
Alfred Rowland and Co., of Liverpool, underwent her trials on the 
Clyde, attaining a speed of 10 knots per hour on the measured 
mile. The new vessel is for the coasting trade, and has been con- 
structed under the superintendence of Mr. George Garnett, of 
Liverpool. 

On the 20th inst. Messrs. S. McKnight and Co., Ayr, launched a 
steel screw steamer, classed 100 Al at Lloyd’s, of about 250 tons 
gross measurement, named the Carrick Castle, for Mr. Charles M. 
Legg, of Carrickfergus, for his coasting trade. The machinery, 
which is compound surface-condensing, with cylinders 16in. and 
32in. in diameter, and having a stroke of 24in., with boilers 
10ft. Gin. long and 9ft. Gin. in diameter, will be supplied by Mr. 
William Kemp, Govan. 

On Friday week the steel screw steamer Atlantic, which has 
just been completed by Messrs. Sir Raylton Dixon and Co., 
Middlesbrough, for the Atlantic Steam Shipping Company, of 
Sunderland, took her trial trip from the Tees. This vessel is built 
on the web frame principle, with poop, raised quarter deck, and 

rtial awning deck, and her leading dimensions are :—Length, 

7ft.; breadth, 40ft.; depth, moulded, 22ft., with a deadweight 
capacity of about 3700 tons. Her engines, which have been fitted 


by Messrs. T. Richardson and Sons, on having cylinders 
22in., 35in., and 59in. by 39in. stroke, worked m 
trial. 


ost satisfactorily on 





On the 15th inst. the steam trawler Canadian, which has been 
built by Messrs. Sir Raylton Dixon and Co, for the Great Grimsby 
Albion Steam Fishing Company, of Grimsby, took her trial from 
the Tees. This is the fourth vessel Messrs, Dixon have completed 
for the same company within the last four months, The Canadian 
is built with raised quarter deck and raised forecastle, and her 
deck arrangements, Xc., are all of the most modern type. Her 
leading dimensions are:— Length over all, 103ft.; breadth, 
20ft. 5in.; depth moulded, 11ft. 8in. The machinery, which has 
been fitted by the North-Eastern Marine Engineering Company, of 
Sunderland, with cylinders llin., 17in., 28in. by 2lin. stroke, 
worked with entire satisfaction. 

On Tuesday Messrs. Sir Raylton Dixon and Co. sent to sea the 
iron steam trawler Dominican, which is the third they have com- 

leted for the Great Grimsby Albion Steam Fishing Co., of Grimsby. 

his trawler is built with raised quarter deck and raised forecastle, 
and is of the following dimensions :—Length overall 103ft., breadth 
20ft. 5in., depth moulded 11ft. 8in. Her cabin, which is aft, is 
handsomely titted up, and the deck arrangements, &c., are of the 
most improved type for this style of vessel. Her engines, which 
have been fitted by the North-Eastern Marine Engineering 
Company, Sunderland, having cylinders llin., 17in., 28in. by 2lin. 
stroke, worked satisfactorily. 

The s.s. Dahomey, which has been built by Messrs. Sir Raylton 
Dixon and Co., Middlesbrough, for the African Steamship Company, 
made her official trial trip recently, with a large company on 
board, including Sir Raylton Dixon, the builder, Mr. Sinclair, of 
Messrs. Elder, Dempster, and Co., and a large party of gentlemen 
who were going to make the trip round to Liverpool in the vessel, 
amongst whom were Sir Augustus Hemming, head of the Colonial 
Department, and Sir James Hay, Governor of Sierra Leone, and 
others. The Dahomey is an exceedingly handsome vessel, fitted 
with accommodation for thirty-six first and thirty second-class 
passengers, and specially fitted for the African trade. The engines 
are by Messrs. T. Richardson and Sons, of Hartlepool, and the 
speed attained was 12 knots. The Dahomey is the seventh steamer 

essrs. Sir Raylton Dixon and Co, have built for her owners during 
the last two years. 

On the 13th inst., the new passenger and cargo steamer Mexican, 
built and engined by the Naval Construction and Armaments 
Company, of Barrow, for the West India and Pacific Steamship 
Company, of Liverpool, went out on her trial trip. The engines, 
which are of the triple-expansion inverted direct-acting surface- 
condensing type, with cylinders 27in., 44in., and 72in. and astroke 
of 48in., developed 2500 indicated horse-power, and the speed 
attained was 14} knots. She is intended to go about 12 knots 
when fully loaded and in her regular trade. The Mexican sailed 
from Liverpool on the 21st inst., on her maiden trip to Vera Cruz 
and Tampico. 

On the 19th inst. Messrs. Ropner and Son launched a steel screw 
steamer of the following dimensions :—Length over all, 278ft. 3in.; 
breadth, 36ft. 8in.; depth moulded, 19ft. 6in. She will be classed 
100 A 1 at Lloyd’s ; has poop, raised quarter-deck, long bridge, and 
top-gallant forecastle. Cellular bottom for water ballast, is built 
on the web-frame principle, and will have all the latest improve- 
ments for a first-class cargo steamer. Her engines are by Messrs. 
Blair and Co., on their improved triple-expansion principle, of 
700 indicated horse-power, with two large steel boilers working at 
1601b. The steamer has been built to the order of Messrs. Erle- 
bach, Livingstone, and Co., London, under the inspection of 
Captain Conner, of West Hartlepool, and was christened Axminster 
by Mrs. Erlebach, of London. 

On the 15th inst. the s.s, Remedio, built by Messrs. Craig, 
Taylor, and Co., of Stockton-on-Tees, to the order of Messrs. 
Orders and Handford, of Newport, Mon., and under the super- 
intendence of Mr. Body, was taken to sea for her trial trip, which 
proved very satisfactory. The dimensions of the vessel are, 245ft. 
by 34ft. by 17ft., built on the web-frame principle, with sunk poop, 
raised quarter deck, bridge, and topgallant forecastle. Vater 
ballast in cellular bottom all fore and aft and in peaks for about 
440 tons. She has steam windlass, outfit of steam winches and 
steam steering gear, Hastie’s screw gear aft, and all modern 
improvements, Her engines, on the triple-expansion three-crank 
principle, are by Messrs. Blair and Co., Stockton, and of the 
following sizes, viz., 17in., 28hin., 464in. by 33in. During the 
whole trip they worked, we are informed, very smoothly, the 
average speed being nine knots. 

On the 20th inst. there was launched from the Naval Construction 
and Armaments Company’s works at Barrow the new passenger 
and cargo steamer Cuban, for the West India and Pacific Steam- 
ship Company, of Liverpool. Herdimensions are:—Length, 360ft. ; 
beam, 43ft.; depth, moulded, 29ft. 3in.; gross tonnage, 3620 tons; 
deadweight carrying capacity, 5150 tons. She has a cellular 
double bottom throughout. There are two steel decks, and the 
hull is divided by seven watertight bulkheads. Every facility is 
afforded for handling cargo expeditiously, including five steam 
winches and a crane. Steam fire-extinguishing pipes are fitted 
into each hold, and all the necessary requirements for passing the 
American Passengers’ Act are provided. The Cuban is lighted by 
electricity throughout. She is a duplicate of the Mexican, whose 
trial trip we also report. Captain Baker has supervised the 
building of the hull, and Mr. J. 8, Gordon, the company’s engineer, 
the machinery and boilers. 

There was launched 14th October complete from the yard of 
Messrs. William Simons and Co., Renfrew, the screw hopper 
dredger Irvine, which has been built to the order of the Irvine 
Harbour Trust. The hull is constructed of iron, and is divided 
into six watertight compartments by bulkheads, which are carried 
up to the main deck. The bottom of the hull is mild steel. The 
dredger has a capacity in its own hoppers for 250 tons of débris. 
The principal dimensions are:—Length over all, 131ft.; breadth, 
moulded, 27}ft.; depth, 1lft. The buckets are of steel, and 
consist of an endless chain working in a central well opening. The 
bow is bound together by Brown’s patent raised forecastle, which 
has another advantage in allowing the buckets to project in 
advance of the hull and cut the dredger’s own floatation to a depth 
of 22ft. below the water level. The dredging and propelling 
machinery is worked by means of a set of triple-expansion surface 
condensing engines of 300 indicated horse-power, and a mild steel 
boiler of 160 lb. working peop Triple barrelled steam mooring 
winches are placed at the bow and stern for manipulating the 
mooring chains. The barrels of these winches are adapted to 
work separately or conjointly as may be required. Besides the 
shoots into the vessel’s own hoppers, shoots are provided for the 
purpose of loading barges when required. 

On Monday last, October 19th, Messrs. Furness, Withy, and 
Co. launched from their yard at Hartlepool a large steel screw 
steamer, built to the order of Messrs. Foscolo, Mango, and Co., 
Constantinople. She is a fine type of a modern cargo boat, 
measuring over 300ft. in length, and built throughout of Siemens- 
Martin steel, with a large measurement and deadweight capacity, 
and built to the highest class at Lloyd’s. The vessel has a long 
raised quarter-deck, short poop, long bridge house, and a topgal- 
lant forecastle. The holds are fitted with iron grain divisions, and 
all decks, deck erections, skylights, bulwarks, bulkheads, &c., are 
constructed of steel and iron. Cellular bottom fitted all fore-and- 
aft for water ballast. The greater portion of the plates are in 
24ft. lengths, making the structure of the ship very strong. Four 
steam winches, one donkey boiler, patent steam steering gear 
amidships, screw gear aft, direct steam patent windlass, stockless 
anchors hauling into hawse pipes, and other modern appliances are 
fitted for the handy working of the vessel. The saloon and cabin 
providing accommodation for the captain, &c., is handsomely 
finished in p»lished hardwood, with painted panels, executed in an 
effective style by the ladies employed by the firm. The steamer 
will be rigged as a two-masted fore-and-aft schooner, and has been 
constructed under the personal supervision of M. D. Foscolo, Esq. 
She will be fitted with triple-expansions engines by Messrs. William 
Allan and Co., Sunderland. On leaving the ways she was 
named Marietta Ralli. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
MANUFACTURERS’ books, as the result of the quarterly meetings, 
indicate a satisfactory steadiness in the way in which trade is 
recovering from the depression which has so long marked it. The 

uietness with which at present the improvement is proceeding is 
the best guarantee of its staying powers. ‘Slowly but surely” 
fairly represents the manner in which business appears to be pro- 


gressing. 

The experience gained by former revivals leads to the hope that 
things will not this time be forced, but that all interested in the 
iron trade will be content to wait for a gradual development based, 
not upon speculative influence, but upon a legitimate consumptive 
demand. If this policy is followed, we may expect to see during 
the winter and spring a much more cheerful state of affairs than 
has prevailed for a considerable time past. The depression which 
appears to be now passing away has lasted, it must be remembered, 
nearly two years. Rome was not built in a day, nor can the struc- 
ture of demand and prices be expected all at once to regain its 
ame proportions, Indeed, the slower the convalescence is the 

tter. 

Such are the views which iron and steel masters in this district 
are expressing now that the last of the series of quarterly meetings 
being over, they have settled down to a winter trade, with, so to 
speak, a clear course before them at least from now to Christmas. 

In the manufactured iron trade the decision of the list houses, 
announced last week, not to advance quotations, but to re-declare 
marked bars at the basis price of £8, at which they have for some 
months stood, is considered a wise one. The market is scarcely 
yet ready for such an advance, and it will be well to adopt the 
motto festina lente, and to postpone the advance for a time, pro- 
bably until next quarter day. The list houses are not altogether 
without benefit from the current trade improvement, for they 
have put uptheir prices of second-class iron—as already announced— 
by about 4 per ton upon the recent minimum, They do well to 
wait until they can obtain this advance somewhat more freely 
than at present before making branded sorts dearer. Doubtless 
their time for raising the best makes will come later on. 

Meanwhile, second-class marked sorts by reputed houses continue 
to be quoted £7 to £7 10s. Merchant bars are quoted £6 15s, to 
£7, and common range from £6 5s. up to £6 10s. The demand for 
second and third-class bars is rather better just now than for some 
time past. The foreign demand seems to be improving; alike 
India, the Cape, and Australia buying more freely. 

An improvement has recently ys in galvanised iron, The 
usual quarterly gathering of this department was not productive of 
much self-congratulation, as the experience of the preceding three 
months was reviewed ; but encouragement is derived from the fact 
that demand has just lately begun to strengthen, and that con- 
sequently prices are firmer. From £12 15s, to £13 may be taken 
as about the average price for 24 gauge in bundles, delivered 
Liverpool. 

With reference to black sheets for use by the galvanisers, 
manufacturers report a better condition of affairs recently. They 
are receiving from merchants more orders for the Cape and 
Australia, and in place of the stagnation in South American busi- 
ness a more cheerful state of things is springing up, Chili in 
particular being a little better. Most manufacturers of ordinary 
merchant sheets quote £7 15s. for singles, £8 for 24 gauge, and 
£8 15s. for 27, though for this last quality some makers are asking 
£9. Manufacturers in this department report that there is no 
rush, but that trade appears to be going slowly and steadily upwards, 
They were during the past week in receipt of better inquiries, 
which they hope will lead to business later on. 

A fair business is doing in hoops and thin strip, £6 15s. being 
asked, whilst gas tube strip at £6 10s. is also moving well, as it 
usually does about this time of the year. 

The Mozley Ironworks, Bilston, late the property of Messrs. 
Thomas and Charles Wells, deceased, have been taken over by 
Mr. William Nock, one of the partners in the Herbert’s Park Iron- 
works, Bilston. The works, which previous to Messrs. Wells’ 
decease had been carried on a for a period of fifty 
years, have been standing for a couple of months past. The works 
have been taken on a lease with the provisional option of purchase, 
and it is Mr. Nock’s intention to convert them into sheet mills, 
At present the plant consists of two plate mills and one sheet mill. 
Mr. Nock hopes to be ready to start the works early in December. 

The crude iron market was, this afternoon, quite as firm as on 
Quarter Day, and good busi was luded as the result of 
negotiations opened at that gathering. Purchasers now see that 
they have nothing to gain by withholding orders, and the conse- 
quence is that more business is being done than for some time ops 
whilst consumers are also much more disposed than recently to 
enter into forward contracts, 

Lincolns were quoted 49s. to 50s.; Derbyshires, 46s, to 47s.; and 
Northamptons about 46s. In all-mine Staffordshire irons, hot 
blast are quoted 62s. 6d. to 63s., and cold blast 100s. to 102s. 6d., 
and up to 105s, Ordinary part-mines are 45s, 6d. to 46s, 6d., and 
cinders 38s, to 39s, 

Sir Alfred Hickman quoted for figs roduced at the Spring Vale 
furnaces, hydrates, 52s. 6d.; B.F.M., 47s. 6d.; and common, 40s. 

The Lilleshall Iron Company—Shropshire—quoted hot blast 
62s. 6d.; cold blast forge, 97s. 6d.; and cold blast foundry, 102s. 6d. 

The Tredegar Iron and Steel Company—South Wales—quoted 
60s. for their No. 4 hematite pigs and 50s, for second quality. 
They were very firm at these rates, and refused offers represent- 
ing nearly 1s, a. a ton advance upon a few weeks ago. 

At the Spring Vale furnaces, Wolverhampton, of Sir Alfred 
Hickman, the hours of the workmen have just been voluntarily 
reduced, so that instead of the men leaving work at four o’clock 
on Saturday they will now leave at one o’clock on that day. The 
new system has been in operation three weeks, and no reduction 
of wages is being made in consequence. ; 

The ironworkers in this district are continuing to pay attention 
to the question of organisation, and at meetings which are being 
held in the various localities additions to the trades union ranks 
are being generally announced. 

The South Staffordshire Mines Drainage Commissioners seem 
disposed to do everything possible to work harmoniously with tho 
new Mortagees’ Committee, appointed in the interests of the 
bondholders, under the new Act of Parliament just obtained. At 
the first meeting of the Mortagees’ Committee, which has just 
been held at Dudley, the Commissioners — the wish that 
every information should be unreservedly placed at the disposal of 
the Committee. In acknowledging the offer, the Mortagees’ Com- 
mittee expressed their readi co ate in everything that 
would promote the success of the undertaking in which both 
parties are so largely interested. 'e 

At a meeting of the members of the North Staffordshire Mining 
Institute, held this week, Mr. D. E. Jones, director of technical 
instruction under the County Council, stated that the County 
Council had appointed two lecturers on mining, one for North 
Staffordshire, and one for South Staffordshire. The County 
Council did not wish to interfere with any existing lectures or 
classes, but to supplement the lectures, their earnest desire being 
to assist any existing effort. A discussion subsequently took place 
on the subject of the federation of mining institutions, the feelings 
of the meeting being in favour of federation, which is to be 
brought forward for decision at the next meeting. ‘abs. 

Among the engineering and ironfounding trades of Birmingham 
and the district the fifty-three hours movement is progressing. 
During the week a gathering has been held in the city to receive 
the reports of various executive councils upon the question. The 
fifty-three hours’ standard and the leaving off of work on Satur- 
days at mid-day has been adopted, and is to be binding on and 
after the 24th inst. upon members of the following bodies :—The 
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Amalgamated Society of Engineers, the Steam Engine Makers, the 
Ironfounders’ Society, the United Pattern Makers, the Amalga- 
mated Tool Makers, the Metal Planers and Slotters, and the Amal- 
gamated Smiths and Stokers, A large number of the leading 
firms in the district have already granted this concession of an 
hour per week without any reduction in wages. The societies 
above mentioned will endeavour to obtain similar concessions in 
cases where this has not already been given, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—Although there is undoubtedly a slackening off in 
the demand, the iron market here maintains a very strong tone, so 
far as prices are concerned, and, with many of the makers so 
heavily sold over the next two or three months that they are not in 
a position to entertain orders for early delivery, there is obviously 
no present necessity to stimulate business by offering concessions 
to buyers, and, in fact, makers in some instances have, during the 
week, still further stiffened up in their prices. There is, however, 
as I have pointed out in previous reports, a very prevalent feeling 
of uncertainty with regard to the future, and buyers show little or 
no disposition to aa eg forward, The general condition of the 
market seems to be that both pig and finished iron makers have 
sufficient work in hand to keep them fully engaged over the 
remainder of the year, but on the part of both sellers and buyers 
there is a disposition to await the course of events, which ma 
develope with the opening of next year, the prospects for whic 
are not of the most encouraging character. 

The Manchester Iron Exchange on Tuesday was fairly-well 
attended, but there was an absence of inquiries of any weight 
stirring in the market. With regard to pig iron the business offer- 
ing was only small, but one or two of the district makers were 
quoting advances upon late rates, whilst generally prices were firm 
at recent quotations, For Lancashire pig iron makers still quote 
about 46s, 6d. for forge to 48s. for foundry, less 24, delivered oqual 
to Manchester, and on the basis of these figures small sales have 
been made. With regard to district brands, makers are in most 
cases so heavily sold over the remainder of the year that they have 
little or nothing to offer, except for delivery commencing about 
January next; and, apparently with a view of checking further 
business for the present, they have in some instances advanced 
their quotations 1s, per ton. For delivery equal to Manchester, 
Lincolnshire now averages about 45s, 6d. and 46s. for forge to 48s, 
jor foundry; whilst Derbyshire ranges from 46s, and 47s, for forge 
tu 50s, and 51s. for foundry, less 24, delivered equal to Man- 
chester. As, however, buyers are unable to place orders of an 
weight for prompt delivery and do not care to purchase forward, 
these figures are scarcely more than nominal, as they do not 
represent actual business of any moment that is being done, In 
outside brands good-named foundry Middlesbrough is quoted at 
about 48s, 10d. to 49s. 4d., delivered - to Manchester ; 
Eglinton could be bought at about 51s, 6d. to 52s., and Glen- 
garnock at about 52s, 6d, to 53s, net cash, delivered at the 
Lancashire ports. 

Finished iron makers report a continued steady demand fer both 
bars and sheets, but hoops still meet with very little ae. 
There are some common Lancasbire bars which might still be bought 
at £6, but the better qualities are not quoted under £6 2s, 6d., 
with 2s, 6d. above this figure being asked in some instances, 
and North Staffordshire qualities remain firm at £6 5s, as the 
minimum for delivery in the Manchester district. For sheets, 
quotations average £7 10s. and £7 12s, 6d. for merchant qualities 
to £8 and £8 2s. 6d. for galvanising sheets delivered here, with 
the usual extras for doubles. Hoop makers, although securing very 
few new orders, are still holding to the full association prices, and 
quotations remain at £6 10s. for random to £6 15s, for special cut 
lengths delivered equal to Manchester, 

In the steel trade there is not more than a moderate business 
doing in either raw or manufactured material, but prices are 
maintained at late rates. Good foundry qualities of hematites 
are quoted at 58s. 6d., less 24, with steel billets obtainable at 
£4 15s, to £4 17s, 6d. per ton delivered in the Manchester district. 
There are a few inquiries stirring for steel plates, and for the 
best boilermaking qualities the leading makers are firm at 
£7 12s. 6d., although there are still some sellers at £7 10s., 
delivered to consumers in the neighbourhood of Manchester. 

In the metal market there is very little new business giving out, 
and list rates on all descriptions of tubes have been reduced 4d. 
to 4d. per pound, quotations for delivery in the Manchester district 
being as under:—Solid-drawn brass boiler tubes, 6jd.; solid-drawn 
surface-condenser tubes, 8}d.; solid-drawn copper tubes, 8}d.; 
brazed copper gas and steam tubes, 8d.; brazed brass gas tubes, 
7}d.; yellow metal condenser plates, 6d.; brass wire, 64d.; best 
red wire, 74d.; copper wire, 8}d.; rolled brass, from 64d. to 6jd.; 
and sheet brass, 74d. per pound, 

As re last week, here and there some of the leading 
engineering firms are kept fully engaged, and report a very fair 
amount of new work still coming forward, but generally there is a 
decided slackening off, many firms in this district already getting 
short of work; and the tendency all through is undoubtedly in the 
direction of decreasing activity as present contracts run out. 

A complete departure, so far as mill engines are concerned, is 
being taken in connection with two mills at Bury, the proprietors 
of which have recently ordered two Lancashire boilers, x 8, to 
work at a pressure of 200 lb. per square inch, together with two 
quadruple expansion engines, whilst in addition the stoking is to 
be performed throughout by mechanical means, The boilers are 
to be supplied with Vicker’s stokers, and not - will the fuel be 
fed to the stokers by carriers, but the ashes will be removed by 
the same means, the only manual labour required being the raking 
out of the furnaces. 

Messrs, John Wild and Co., of Oldham, are introducing several 
improvements in wood-working machines. In one of these, a band- 
saw machine, the saw blade is being supported by hardened steel 
blocks and adjustable hard steel thrust rollers, whilst all the 
adjustments can be readily made without the use of a spanner. 
1n this machine the main frame consists throughout of a one-corded 
hollow casting ; the table is also extra large, and is arranged to 
cant for cutting work on the bevel. Another new machine is a 
hand-feed planing and jointing machine, in which the main frame 
is of cast iron of strong box section, and allin one piece, The top 
is supplied with extra long slides on the angle for receiving the 
tables, and also with bearings for carrying the spindle. The tables 
are made extra long, whichis an important feature when trueing 
up long stuff, and indispensable in preparing timber for glue 
joints, and they are fitted and secured to the angular slides on the 
frame. Each table is made to rise and fall independently for 
regulating the depth of cut, but so arranged that they cannot be 
lowered on the knives. A fence of an improved type is provided, 
which is readily set, and very firm when screwed up. 

The other day I had an opportunity of being present at a private 
trial of an ingenious arrangement for stopping and starting tram 
cars or other vehicles running on rails or common roads which has 
been patented by Mr. William Giffard, of Salford, and is being 
introduced by the Brake and Starter Company. The principle 
upon which this combined brake and starter has been designed is 
that the power used when it is employed as a brake is stored and 
utilised for restarting the vehicle, and the apparatus is made 
reversible or double-acting, so that it comes into operation in which- 
ever direction the car is running. The apparatus consists in 
arranging on each axle of the cara clutch part sliding on a key 
which gears with another clutch part, having a small chain wheel 
attached, running loose on the axle and carrying an endless chain ; 
also a larger chain wheel carrying an endless chain, and having a 
saw tooth clutch part attached also running loose on the axle, 
or from a sleeve projection from the clutch part keyed on 
the axle, this clutch engaging with another clutch keyed to 
the axle, but sliding upon it, eo that it will lock if rotated 











in one direction and slip if rotated in the opposite direction. 
Between the two sets of clutches and the large and small 
wheels one or more spiral springs are arranged in connection 
with and between the axles, these springs being carried in a metal 
tube underneath the frame of the car. This metal tube has longi- 
tudinal slots, and at either end a sliding sleeve or crosshead, and 
the springs are compressed from either axle, according to the 
direction in which the car may be running. The endless chain 
over the small chain wheels has an attachment to each of the above 
crossheads, by means of a projecting part of the chain catching a 
projection from the crosshead, according to the direction the car 
may be running. The endless chain over the large chain wheels 
also has an attachment to each crosshead in a similar manner, 
besides which it has an engaging or tappet motion to couple up to 
the crosshead when storing power, and while the small chain wheel 
is engaged, the whole of the apparatus being disengaged and 
running loose till required for use, except those parts which are 
keyed on the axle and run round with it. The action of the 
- age og is as follows:—The car being in motion, the sliding 
clutch is thrown into use with the small chain wheel, either 
by the driver from the front or the guard from the back. 
This carries it forward, and with its endless chain winds up or 
compresses the springs ; and immediately the crosshead begins to 
slide it actuates a lever carried by it, one end of which carries an 
anti-friction bow] and the other engages with and carries along the 
chain over the large chain wheels, until the power is accumulated 
and the wheels of the car stop. Both chains are now engaged, so 
that by disengaging the small chain-wheel clutch the recoil of the 
spring, pulling on the under side of the large chain-wheel, starts 
the car, the action being the same either way the car may be 
travelling. Simultaneously with the movement of the crosshead, 
the clutch is engaged with the large chain-wheel on the same axle 
as the clutch already engaged, and remains so until the car is 
started and the power expended, when the tappet action disen- 
gages it automatically. The trials were made on a car owned by 
the Manchester Carriage and Tramways Company, and proved 
most efficient. When operated as a brake, the car was brought to 
a full stop within less than its own length, and when the power 
thus stored up was liberated, the car was propelled a distance of 
some 35ft. on the level; whilst on a steep gradient the car was 

ropelled 2ft., with a further reserve power for assisting the 

orses, 

The coal trade remains without material change, the better 
qualities continuing in active demand for house fire purposes, with 
prices firm at late rates. Common round coals continue in only 
moderate request for steam and iron-making purposes, whilst engine 
classes of fuel remain a drug in the market, with surplus supplies 
pushed for sale at exceedingly low figures, and slack contracts for 
next year continue to be paved. ip at considerably under last 
season’s prices, the concessions in some inst ting 
ls, 6d. and 2s, per ton, At the pit mouth best coals average 
12s, 6d. to 13s.; seconds, 10s, 6d. to 11s.; common house coals, ?s, 
to 9s. 6d.; steam and forge coals, 8s. to 8s, 6d.; burgy, 6s. to 
6s. 6d.; good qualities of slack, 5s. to 5s. 6d., with common sorts 
readily obtainable at from 3s. per ton upwards, 

The shipping trade has been somewhat disorganised by the recent 
stormy weather, but prices remain at about 9s. 6d. to 10s. per ton 
for good ordinary descriptions of steam coal delivered at the Garston 
Docks or the High Level, Liverpool. 

Barrow.—There is a slow business doing in hematite qualities of 
pig iron, and orders from all sources are of small moment. The 
inquiries for forward deliveries show no spirit, and makers are not 
likely to secure any new orders which will increase the present 
semi-state of activity. On the contrary, the tendency seems to be 
in the direction of a weaker market and a lessened demand for 
iron, with the corresponding necessity of a reduction of output. 
It is evident from present appearances that the consumption of 
Bessemer iron during the ensuing winter will be comparatively 
small, and that the trade in forge and foundry iron will be limited, 
unless prices are much lower than at present. Parcels of mixed 
Bessemer Nos, are quoted at 49s. per ton net f.o.b., and warrant 
iron is changing hands at 49s, 31. net cash. The probability is 
that cheaper prices will soon be obtained. Forty-three furnaces 
are still in blast, and thirty-four are standing idle. Last year at 
this time forty-five furnaces were blowing. 

In the steel trade a very quiet ousiness is doing, and the heavy 
departments are getting short of work. Rails are in poor demand 
at £4 2s, 6d. for heavy sections. There is not much doing in steel 
shipbuilding material; but better prospects are noticeable, and 
orders from local as well as general sources are likely to improve. 
Plates for shipbuilding are quoted at £6 per ton, angles at 
£5 12s, 6d., and steel boiler plates at £7 per ton. In the tin-plate 
bar trade the recent improved demand is still noticeable in the 
activity of the mills, but there is evidently no permanency in the 
better trade now experienced. Hoops are quiet, and there is very 
little doing in blooms, billets, slabs, or wire rods; but heavy steel 
castings are in better request. 

Shipbuilders, who have been in want of new orders for some 
time, report a better demand and the prospect of new orders. 
Three or four new contracts have lately been placed at Barrow, 
and others are expected to follow shortly. There is much activity 
in the marine engineering department, and it seems probable that 
equal activity will soon be seen in the shipbuilding department. 

Iron ore is easier to buy at 9s, per ton for average qualities, net 
at mines. A foreign demand is still experienced, and is likely to 
be maintained so long as low prices and low freights are ruling. 

Coal and coke are quiet, and orders are coming to hand very 
slowly for the winter, but prices are steady. East Coast coke, 
delivered here, is quoted at 18s. 6d. to 19s. per ton. 

Shipping is very indifferently employed lately. The exports of 
pig iron and steel from West Coast ports during the week repre- 
sent only 15,299 tons, compared with 27,886 tons in the corre- 
sponding week of last year, a decrease of 12,587 tons. The aggre- 
gate ory to date this year represent 762,623 tons, compared 
with ,975 tons in the corresponding period of last year, a 
decrease of 93,352 tons. 

It is intended to start a new brush manufactory at Dalton-in- 
Furness, with a view of helping the industries of the place, 











THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 


THE iron trade continues pretty much as reported last week. A 
more hopeful tone pervaded the quarterly iron meeting at Bir- 
mingham ; still, the opinion of local people present was not to the 
effect that affairs had bettered much. Tod week’s quotations are 
firm, and there is no likelihood of any weakening ; but the ordinary 
improvement at the beginning of the final quarter of the year is not 
so marked as it was expec’ be. mer and Siemens steels, 
as well as the Swedish brands of iron and steel, can be bought at 
the prices which were current last month, although an advance has 
been made in some quarters, C s content th lves with 
purchases for immediate requirements. The indisposition to order 
forward operates against any distinct rise in values. 

House and steam coals are still in active demand. All the pits 
in this district are making full time. Steam coal brings from 
10s, 3d. to 10s. 9d. per ton in the open market. These quotations are 
3d. to 9d. above contract prices, The London market is brisk, and 
an excellent business is also being done with the Eastern Counties 
and other districts. Silkstones are quoted at from 12s. 3d. to 
12s. 6d.; best softs, 10s. to 10s. 6d.; Parkgate and other thin 
seams, 9s. to 9s. 6d. per ton. Gas coal is largely called for, and 
locomotive fuel is also being heavily delivered. Engine fuel, 5s. to 
6s. 6d.; smudge, 2s. 9d, to 3s, per ton. Very little doing in coke. 

The new unionism is rye oy itself in the colliery industry. 
e Pesley Colliery Company, Derby- 





About 600 men employed by t 
shire, came out on strike on Tuesday, refusing to work with men 
who are not in the Miners’ Association, 








A valuable seam of coal, known as the ‘‘ Potters’ Coal,” has been 
discovered near Dronfield, about eight miles from Sheffield. The 
outcrop of the coal was found on the sloping land a short distance 
from the Midland line. A drift 5ft. square was made in the coal, 
which has now been driven 150 yards, and upwards of 250 tons 
have been sent out. The coal, which is stated to be somewhat 
brighter than the Silkstone, is described as of excellent quality. 
The underbed of the seam is gas coal, and the upper bed house- 
hold, The seam is about 4ft. 6in. thick. An acreage which will 
take about forty years to exhaust has been taken by a London 
coal merchant. Mr. W. H. Rangeley, of Unstone, has been 
appointed manager of the colliery, with Mr. W. Marriott as under- 
manager, 

Several fresh orders have been placed in railway material. The 
North British Railway Company has given 700 sets of wheels and 
axles to Messrs, Craven Brothers, Darnall Carriage and Wagon 
Works, Only a small quantity of the stocks it requires has been 
retained for manufacture in the Scotch district. The Midland 
Railway Company has also let a number of locomotive wheels and 
axles, Other companies have placed similar work, which makes 
the wheel, tire, and axle houses extremely busy. Quotations, 
though not appreciably higher, exhibit a tendency that way, being 
unusually firm. There is nothing new to report in the marine 
trade. The chief Sheffield houses continue fairly busy on old 
work, the shafting for the two large Atlantic-going steamers being 
the last order of any consequence which has been reported to be 
placed in this distric3. 

Mr. E. Ashmead Bartlett, M.P. for the Ecclesall Division of 
Sheffield, has been holding a series of meetings in his constituency, 
during which he has given some particulars of the Government 
expenditure in Sheffield. More money, he says, in connection 
with the Admiralty scheme for strengthening the Navy has been 
spent in Sheffield than in any other town in the United Kingdom. 
‘*T have taken some pains to get at the facts,” said Mr. Bartlett, 
‘*and I find that eleven firms in Sheffield are making general toois 
for the Navy. The contract for files for the Navy has been in 
Sheffield almost from time immemorial, and excellently executed. 
Ships’ and boats’ fire hearths are also made in Sheffield for the 
Navy. The steel for tools comes from a Sheffield firm. Steel 
castings, which are now replacing the old iron forgings in the con- 
struction of our ships, are made by three Sheffield firms. No less 
than 26,440 tons of armour, under the Naval Defence Act, have 
been made by three great Sheffield firms at a value of £2,407,100. 
Cutlery of all kinds is this year being furnished by Sheffield— 
35,800 knives, over 30,000 forks, over 41,000 clasp knives. I am 
glad to say that in all the instances I have named the reports 
were that the work has been carried out to the entire satisfaction 
of the authorities.” 

The lighter staple industries of cutlery, silver, and plated goods 
are at present busy on home orders, chiefly in season goods, There 
seems very little prospect of the American market being restored 
in the cutlery trade. One firm doing an American business has 
reduced its wages list by one-balf, another by one-fourth, and a 
third, accustomed to do some £70,000 a-year with the United 
States, is also heavily hit. Mr. A. J. Jordan, an American, who 
has works in Sheffield, where he makes the cutlery he sells in 
St. Louis and other towns, returned to the United States on 
Wednesday by the Majestic. Mr. Jordan finds it impossible to 
continue manufacturing here the grades of goods most freely 
called for in the States and to sell them there at a profit. The 
new tariff is too much for him. He has thus gone back, and will, 
no doubt, begin the production of cutlery there. At present he 
retains a number ot his workmen in Sheffield to produce the 
superior qualities, which are not yet made in his country. On 
Tuesday night, Mr. Jordan, who has many friends in Sheffield, was 
entertained to a farewell dinner at the Wharncliffe Hotel, when 
great regret was expressed at his departure. 

I mentioned last week that the River Don Works—Vickers, 
Sons, and Company—had successfully cast a steel ingot, the gross 
weight of which was 96 tons. This is believed to be by far the 
largest steel casting ever made either in England or Germany, and, 
appropriately enough, it is intended for one of the parts of a large 
forging press, which will be the biggest press in the world. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH there was a sanguine tone about last week’s quarterly 
meetings, and good business was done, yet the state of the market 
this week in this district is less favourable, and the amount of buy- 
ing and selling has been very small, and the prices of No.} 
Cleveland pig iron, and also of warrants, have declined somewhat, 
though all other prices have been maintained. The market at 
present cannot be otherwise described than as flat, a condition 
which was quite unexpected after the experience of the last few 
weeks, and buyers have in consequence shown less confidence. 
The cause of the weaker prices is difficult to determine, but 
probably it is that a few of the holders, disappointed that warrants 
did not advance so rapidly as they expected, but rather exhibited 
a tendency to keep below 40s. 6d., resolved to realise, as 
carrying over was a serious matter to some of them. Directly 
they began to offer iron for sale prices gave way, but as there has 
not been much offered the fall has only been small. Of course the 
decline has been altogether in Middlesbrough and hematite 
warrants. Scotch has not moved in the least, and has for several 
weeks kept at or about 47s. cash, below which figure the London 
Syndicate have ey determined they shall not go, and they 
are strong enough to adhere firmly to their resolution, though rent 
of the warrants and interest on their money sunk in them must 
cost them an enormous amount. The fluctuations in Scotch 
warrants have ceased for the present to rule the markets, for there 
are no fluctuations in them. It may be said that Cleveland No. 3 
pig iron is 3d. per ton below the price that ruled last week, and 
merchants, who seem to have got a little iron in their posses- 
sion, are underselling the producers. The latter, who in general 
are well supplied with contracts and are not dis to sell 
No. 3 for prompt or this quarter's, f.o.b., delivery under 
40s. 3d., have in some cases been able to obtain this figure, but 
others will accept less, and from merchants this quality is to be had 
as low as 40s., which, indeed, is the regular quotation for iron in 
second-hands, and no one will give more except he requires a special 
brand. Last week there was a strong desire to buy forward for 
delivery into next year, but that has disappeared until the market 
is less disorganised. Deliveries of pig iron are very heavy, not 
only on export account but also to inland works, and makers’ stocks 
are being rapidly reduced, though not very much appears to be 

oing out of the public stores, The exports of pig iron from 
Mid lesbrough this month have reached 59,571 tons, as compared 
with 61,435 tons last month to 21st, and 51,734 tons in August to 
21st. In Connal’s stores on Wednesday night 150,043 tons of 
Cleveland iron were held, this showing a decrease of 811 tons upon 
the quantity held on the corresponding day last week, and a 
decrease of 1759 tons on that reported at the commencement of the 
month. Makers are more inclined to be stiff in their prices, 
because the tendency in the cost of production is more likely to 
increase than to decrease. No relief is likely in wages, the cost of 
ironstore, both Cleveland and Spanish, may even be greater, and 
coke is undoubtedly going up in value. 

Makers find they have now to pay 13s. 6d. per ton delivered at 
Middlesbrough for good qualities of Durham coke, and it is not 
easily obtainable at that, for the supply , if anything, falls short of 
the requirements, the production being considerably reduced, 
because the coalowners can sell the coal itself to more advantage 
than if they converted it into coke. The consumption of 
coke, there is no doubt, is much less than it was in the autumn 
of last year by 8000 to 10,000 tons per week, but the output 





of coke has been reduced even more than that. Coke makers 
say there is no profit to be realised in supplying coke 
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even at 13s, 6d., and thus they are reluctant to sell 
ahead. Consumers are rather anxious to buy for delivery over the 
first three and six months of next year, and they very readily 
would pay the prices that are now quoted for early deliveries, but 
sellers do not see their way to accept any such figure for 1892. The 
want of profit in coke-making is accounted for by the high wages 
that have to be paid, these being as high as when trade was at its 
briskest. A relatively higher price is being obtained for coal than 
for coke. As far as regards Cleveland ironstone this is not likely 
to be cheaper, because under the most favourable circumstances 
wages must be kept up during the remainder of the year. The 
miners thought they were entitled toa 10 per cent. advance, but 
the employers have argued that a 5 per cent. reduction was 
justified, though they would be content to let wages remain 
unaltered during the remainder of this year. This week the 
miners have been voting by ballot whether they shall insist 
upon 10 per cent. advance, or accept the employers’ offer to 
let rates remain unaltered. The result is not yet made known, 
but it is believed that the majority are in favour of the latter 
course. Spanish ore will be dearer next year, owing to the 
advances in freights. This month the freight from Bilbao to 
Middlesbrough has advanced 9d. per ton, viz., to 6s. 3d. per ton, 
and 6s. 14d. has been paid. This would mean an addition of 
1s. 6d. per ton to the cost of production, but at present it does 
not affect makers, because generally they have contracts running 
to the end of the year at a certain price delivered in this country. 
The rise in freights will thus fall upon the ore merchants. For 
Rubio ore delivered in the Tees 13s. 6d. per ton is now asked. 
A shipowner has contracted to convey 175,000 tons of ore next 
year from Bilbao to the Tees at 6s. per ton. It is believed that 
freights will go higher than they are at present, as there is quite 
a scarcity of boats. 

The quotations for other descriptions of pig iron than No. 3 have 
not been affected by the fall in warrants, for No. 4 foundry is firm 
at 39s. 3d., and grey forge is 37s. 3d., with several of the producers 
holding off for 37s. 6d. Odd lots have been sold by merchants at 
37s. East Coast hematite is 50s. per ton for mixed numbers, with 
the price tending upwards, though warrants are lower. 

Finished iron and steel manufacturers report a slackening of the 
demand, but as the contracts booked are numerous and works are 
kept well employed, prices are fully maintained, as no relief is to 
be obtained in the cost of production. Iron ship plates are 
£5 12s. 6d.; steel ship plates, £6 2s. 6d.; iron girder plates, 
£5 17s. 6d.; steel girder plates, £6 7s. 6d.; iron boiler plates, 
£6 12s. 6d.; steel boiler plates, £7 2s. 6d.; iron ship angles, 
£5 7s. 6d.; steel ship angles, £5 17s. 6d.; iron sheets—singles— 
£7 10s.; iron sheets—doubles—£8; common iron bars, £5 10s.; 
best bars, £6; best best bars, £7 per ton, all less 24 per cent. dis- 
count for cash on 10th of month following delivery, and f.o.t. at 
producer’s works. Heavy steel rails are "Es 5s. net at works, and 
steel sleepers are £5 5s., but the demand is very small, 

A dispute has arisen at Palmer’s Shipbuilding and Iron Com- 
pany’s works, at Jarrow-on-Tyne, which threatened to stop opera- 
tions at the American furnace at Jarrow-on-Tyne which was blown 
in last spring. A number of the men employed at it demanded 
improved conditions of working and shorter hours, and instead of 
submitting the claim to be adjudicated upon by the Joint Com- 
mittee of masters and men, as required by the rules of the Blast- 
furnacemen’s Association, they took the law into their own hands 
by giving notice to the firm that they would cease work if their 
demands were not conceded. Their action was condemned by their 
Association, and if they come out on strike, as threatened, they 
would receive no support. The masters’ and men’s associations 
went to the length of publishing in the daily papers a manifesto 
severely condemning the disaffected men. is has had the effect 
of bringing the men to reason, for on Wednesday they withdrew 
rw and the dispute will be submitted to the Joint Com- 
mittee. 

Ironfounders are not as a rule well employed. The Anderston 
Foundry, one of the largest in the country, is only employing about 
one-third the number of hands that usually find work there, and 
another of the chair foundries is not working more than half-time, 
Railway chairs have been reduced to £2 17s. 6d. per ton; and, 
though there have been inquiries, these have not resulted in any 
orders cf importance. The engineering works are beginning to 
feel the pressure of depression, and one of the leading marine 
engineering shops is all-but stopped. The strike at the Central 
Marine Engineering Works, West Hartlepool, which commenced 
five weeks ago, still continues. All differences between the 
employers and the men are settled, except that the men have 
demanded that the men who continued at work during the strike 
shall be dismissed. This the employers emphatically refuse to 
agree to, and the strikers remain out. Owing to this strike Messrs. 
William Gray and Co. have had to intimate to all their shipyard 
hands that they will be put on twenty-four hours’ notice next 
week. The question of evertime at the engineering works in the 
North is likely to be amicably settled. At Elswick the difficulty 
has been got over for the present. 

The directors of the North-Eastern Railway Company have 
wage as their general passenger superintendent, Mr. John 

elburn, who has been thirty-eight years in their service, twenty 
of which he has been panetiabonlaas at York of the central division 
of the system. Mr. A. Christian was superintendent for many 
years until about eight months ago, when he died, and was 
succeeded by Mr. W. B. Johnson, who had held the position of 
assistant general manager, and who died very shortly after his 
appointment. 

It is expected that the Tyne Dock, which is the largest coal 
shipping dock in the country, will be further enlarged by the 
owners, the North-Eastern Railway Company, which is in negotia- 
tion for fifteen acres of land for the purpose. It is deepening the 
sill of the dock, and very recently put down extra coal shipping 
machinery. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

The Glasgow pig iron market has been irregular during the 
week. A few transactions have taken place in Scotch warrants at 
47s. cash. Cleveland pigs have sold from 40s, 44d. to 39s. 10d., 
and hematite from 49s, 3d. to 48s, 8d. The tone of the market on 
the whole has been weaker. 

There is comparatively little change in the prices of makers’ pi 
iron, which are as follows :—G.M.B. and Govan, Nos. 1 are quo’ 
at 47s, 9d.; No. 8, 47s.3d.; Monkland, No. 1, 48s. ; No.3, 47s. 6d.; 
Carnbroe, No, 1, 48s, 6d.; No. 3, 48s.; Clyde,No. 1, 56s.; No. 3, 
52s.; Gartsherrie, No. 1, 57s.; No. 3, 54s.; Summerlee, No. 1, 
57s.; No. 3, 53s. 6d.; Langloan, No. 1, 57s.; No. 3, 54s.; Coltness, 
No. 1, 57s. 6d.; No. 3, 54s.; Calder, No. 1, 57s.; No. 3, 53s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 57s.; No. 3, 50s.; Eglinton and 
Dalmellington, No. 1, 51s.; No. 3, 50s.; Shotts, at Leith, No. 1, 
58s, 6d.; No. 3, 55s.; Carron, at Grangemouth, No. 1, 6ls.; 
No. 3, 54s. 

The shipments of pig iron from the Scotch ports in the past 
week amounted to 6338 tons, against 8792 in the cansommmalin: 
week of last year. The United States took 240 tons; Canada, 
1490; India, 265; Australia, 55; France, 150; Italy, 110; Ger- 
many, 440; Holland, 325; Belgium, 45; Spain and Portugal, 120; 
China and Japan, 260; other countries, 115; the coastwise ship- 
ments being 2723 tons, against 3471 in the corresponding week of 
last year. 

An additional furnace has been placed on ordinary pig iron, and 
the total number now blowing in Scotland is seventy-six—fifty-four 
on ordinary, sixteen on hematite, five on basic, and one on ferro- 
manganese—compared with six at this time last year. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives worth £27,150, of which 
£14,000 goes to India and £13,150 to Australia; sewing machines, 





£16,052; machinery, £13,469; steel goods, £1874; and general 
iron manufactures, £39,887. 

Business is quiet in the manufactured iron trade, but the tone is 
perfectly mach mg Makers have still fair orders on hand, and there 
is little or no change in prices. The lowest grade of common bars 
is quoted £5 17s. 6d.; second grade, £6 2s. 6d.; highest grade, 
£6 5s.; best bars being 10s, per tor higher; sheets, £7 12s. 6d.; all 
less 5 per cent. discount. 

A few additional orders for shipbuilding steel have been received, 
but they have had no perceptible influence on the market. The 
capacity of the works is so great that it requires an extraordinary 
pressure of orders to keep them fully going. At the same time, 
the prospects are just now fairly satisfactory. As regards the 
amount of employment available, the range of prices is, however, 
very low, taking into account the cost of production. Steel angles 
are quoted £5 17s, 6d. to £6 ; ship plates, £6 10s. to £6 12s. 6d.; 
bars, £6 15s.; boiler plates, £7 10s., all less 5 per cent. discount 
for delivery in Glasgow district. 

It is reported that there is a growing demand both at home and 
abroad for nickel steel. The British Admiralty has ordered a con- 
siderable quantity of this material, which is made under the process 
of Mr. Riley, of the Steel Company of Scotland. The nickel used 
in this manufacture is made at Kirkintilloch, near Glasgow, and 
the imports of nickel ore from New Caledonia into the Clyde are 
largely increasing. The total quantity received in 1886 was only 
700 tons, in the following year it reached 3348, in 1888 it was 
9596, in 1889 it was 10,639, and in 1890 it was 17,856. For 
three-fourths of this year the arrivals have amounted to about 
25,000 tons, and steamers as well as sailing ships are now employed 
in the trade. 

The coal trade is fairly active, but there is considerably less pres- 
sure for delivery than in the last few weeks. The great advance in 
freights from Cardiff to the Mediterranean has attracted steamers 
to the Bristol Channel, and there has been a scarcity of tonnage on 
the Clyde. There are accordingly fewer shipping orders for coal 
in the market, and prices are a shade easier. Main coal sells at 
Glasgow at 8s. per ton; ell, 9s, to 9s, 3d.; splint, 9s. 3d.; steam, 
10s, to 10s, 6d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE recorded totals of coal exports at all ports have shown a 
considerable falling-off, not due so much to a drooping trade as to 
the storms. This week a coal-laden vessel which had left Cardiff a 
week ago was driven completely back in a terribly broken-down 
condition, and her cargo will have to taken out and the vessel 
thorougbly overhauled. The whole total of Cardiff ports last week 
was under 220,000 tons. 

Asa result, prices are quiet. Best steam is selling as low as 
13s. 6d. to 13s. 9d.; small is down to 4s. 6d., and seconds to 
12s. 6d. House coal, on the contrary, is showing increased firm- 
ness, and best is selling at 14s. to 14s, 6d. This is a very fair 
advance, but house coalowners are confident of another 6d., pos- 
sibly ls,, before anything like the output is contracted for, 

ouse coalownars, however, must not lose sight of one considera- 
tion. The competition in their special coals is on the increase. A 
glance at the Cardiff station of the Rhymney Railway shows a 
marked increase of consignments from most of the Monmouthshire 
companies. The whole force of the Rhymney Company is now 
bent upon its coal-field, and I hear that Tredegar will not 
unlikely essay the same, especially if the steel trade continues dull. 

The position of steel works twenty miles from seaboard is 
precarious, and those in management who have invested a quarter 
of a million in modernising plant have incurred grave responsi- 
bilities. Cyfarthfa is paying, thanks to special advantages and a 
remarkably vigorous management. 

In addition to small demand for rails, there is a degree of unrest 
in the labour market which gives some concern. The steel workers 
openly complain of the decision of the last audit. This fact has 
always been the same. Workmen work on contentedly, asthe scale 
declares in their favour, but at the first declaration otherwise 
there is something wrong. Steel bar continues in good demand, 
Cyfarthfa Works very busy with this brand. 

Several subjects of note are being discussed :—First, the possi- 
bility of any arrangement being on the carpet between the Bute 
and the Taff Vale companies ; secondly, whether there is anything in 
a projected new line from Cardiff to London. With regard to this, 
surely it will be easy for the Great Western Railway to give all the 
accommodation needed ; thirdly, a new dock at Barry. There was 
a meeting on Friday last, when it was stated a decision was arrived 
at to form another dock on the east, or Cadoxton side, and also to 
open passenger traffic between Barry and Pontypridd. 

Before all these topics there remains one of greater significance, 
and one — which much depends. In fact, new lines and docks 
may be relegated into obscurity if a good working sliding scale is 
not established in the colliery districts. We have a couple of 
months yet to form it in, and the greatly interested party, the 
outside public, are beginning to clamour, and to wonder what the 
coalowners are doing, and what the miners’ representatives. The 
fact is, each is waiting for the initiative to be taken. I have 
reason, however, for stating that unofficially the subject is being 
keenly discussed. At every little’ gathering of colliers the matter 
is ‘* well talked.” 

Coke continues in feeble demand, and the weather has told on 
patent fuel, especially at Swansea. 

Pitwood is in good demand, and 16s, to 16s, 3d. freely obtained 


for good wood. 
Ironmasters are occupied in oa their stocks of iron ore. 
Blenavon, Tredegar, Ebbw Vale, and Dowlais have been particularly 


busy. Ebbw Vale shares are looking up slightly. 

On ’Change at Swansea this week the following prices ruled :— 
Glasgow pig, 47s.; Middlesbrough, 39s. 114d.; hematite, 48s. 8d. 
to ae, 10}d.; Welsh bars, £5 7s, 6d. to £5 10s.; sheet iron, £7 to 
£8; sheet steel, £9 to £10; Bessemer steel, blooms, £4 10s. to 
£4 12s. 6d. ; tin-plate bars, £4 15s, to £4 17s. 6d.; Siemens, 
£5 2s, 6d. to £5 5s, 

There was a strong impression on ’Change that the tin-plate 
trade was making headway, and though the expectations of the 
most sanguine have yet to be fulfilled, there is still a satisfactory 
total of trade, and any day some approach may be made to old 
totals. Last week from Swanseaalone35,138 boxes were despatched 
foreign, and 42,747 sent from works, There is now a stock of 
121,443 boxes. Newport consignments continue marked, and what 
with coastwise rails and tin-plates Messrs, Burton and Sons show 
an active front. 

Tin-plate business is being conducted on cautious lines, Since 
the Birmingham meeting bookings are more frequent. As a rule 
buyers scarcely come up to the need of makers, who feel strong 
enough to keep a waiting hand. Makers are encouraged by the 
Board of Trade returns, which show that with the falling off of 
the States as tin-plate customers, other countries are coming to 
the front. In September 5000 tons were exported more than usual. 
Batoum is figuring well. Large tonnage is due from that place for 
the States, North and South, for Lisbon, Hamburgh, Nantes, and 
Bordeaux. 

There has been no settlement at Llanelly with the colliers of 
Nevill, Druce, and Co. 500 men are affected. If the colliers 
continue in their suicidal policy, the company may, after working 
out the upper seams, retire. The encouragement to capitalists by 
the constant wage frictions is becoming less and less, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Business in the iron trade over here has this week preserved the 
steady, rather quiet, character of previous weeks, (enerally 





speaking, there is an absence of any enterprising spirit, but rather 
a cautious reserve with regard to forward engagements of im- 
portance. 

In Silesia the condition of the iron industry has not met with 
any material change. On the pig iron market a fairly regular 
demand is coming forward, and stocks have slightly decreased, 
The production of the blast furnaces is the more readily consumed, 
as in this district chiefly, if not exclusively, inland, %.¢., Silesian 
ores are used, The output of the latter is therefore actively 
carried on at present. Foundries as well as machine factories are 
on the whole, satisfactorily employed. There is a pretty g 
business doing in all descriptions of finished material, and with 
respect to this branch a general hope is entertained that the 
—_ active state of business may not only last for some time, 

ut also that it may be improved still further. Not so well off is 
~ sheet trade, which still very much needs a change for the 

tter. 

On the Austro-Hungarian iron market the general activity 
happily continues unchecked, and a hopeful tone is expressed 
all round. In pig iron an increasing demand is noted, consumers 
beginning to cover their requirements for the first quarter or two 
of 1892. Prices are, in some instances, a trifle lower than last 
quarter; nevertheless, the busi doing still deserves to be 
called satisfactory. An improvement has taken place in the sheet 
trade; sheets for marine and similar purposes particularly are 
actively requested, and the works fully occupied with them, 

The French iron trade presents no novel features in any direc- 
tion, demand as well as prices remaining weak as before. 

A similar report applies to the Belgian iron industry and its 
condition during the week. Dull and unsatisfactory, official 
quotations being with difficulty maintained. Pig iron wn, d is 
comparatively speaking, rather firm. The works of Athus have 
lately sold 5000 t. at 46f., being 1f. below list quotation, 

The Rhenish-Westphalian iron market has during the week 
maintained the chief features of previous weeks, even showing a 
trifle more animation hereand there. Generally speaking, demand 
and sale are still of a limited description. The iron ore trade has 
been, and is still, pressed down through unfavourable conditions, 
which make any activity in the business very difficult. Neverthe- 
less, there has n aslight improvement noticed just lately. In 
some instances even the demand coming forward has been of 
unusual animation. At any rate there can be no fear of a down- 
ward moving of prices at present. Pig iron, though on the whole 
rather quiet, yet appears to be gaining in firmness, Forge pis and 
spiegeleisen are favoured with active request; not so foundry pig, 
which bas only a limited demand. In both instances prices 
continue to be quoted the same as last report. The malleable 
iron branch has experienced no alteration of any itoportance 
upon the week. Inland demand for bars appears a trifle 
less animated than before ; and as to foreign inquiry, this is so 
insignificant as scarcely to require special mention. Prices are 
not paying, and at the same time they are not firm. Girders have 
remained unaltered since last week, both in price and also in 
demand. In the hoop trade a certain reserve undeniably is prac- 
tised on the part of buyers just now. It may probably be caused 
by the fierce competition of those works which do not belong to 
the syndicate, and can sell at any price if they please. The 
natural consequence would be a general belief that prices must 
and will be put down by simply waiting. So long as the prices of 
fuel, pig iron, and labour remain what they are to-day. this calcu- 
lation can hardly become true. The plate business appears in a 

retty lively condition. The sheet department, on the other 
alt has, if. anything, changed for the worse since former letter. 
Strange enough, it appears that the works of Siegerland are par- 
ticularly in neglect, and obliged to sell at uncommonly low 
notations. Drawn wire continues to meet with fairly active 
demand, but has also to put up with exceedingly “ae prices. 
Ata late tendering for steel raile, inland works offered lowest at 
M. 115 p.t. at works, while a Sheffield works offered at M. 120 p.t., 
free Cologne. For sleepers M. 114‘50 and M. 115 p.t. were the 
lowest offers. Fish-plates ranged between M. 105-90, M. 111°25, 
and M. 114°50 p.t. at works. 

According to what German papers state, the next Reichstag 
will have to deal with a proposition on the part of Government for 
the building of a number of new cruisers, recent events in distant 
parts—China, South America, Africa—having proved beyond con- 
tradiction that the existing number of these vessels is quite 
insufficient to be a protection to German subjects and German 
interests in cases of need. 

Bulgaria is said to be also contemplating a more effective 
fortification of those places which are likely to be exposed to an 
invasion in case of war:—Varna, Rustschuk, Semendria, and 
Silistria. The sum of 23 millions is stated to be required to carry 
out this project. 

Traffic on the Pilatus line has not been so profitable as previous 
year, the income having been quite a quarter less—66, . it 
has altogether closed for this year on the 12th inst. 

On the same day, the 12th October, one of the very few com- 
batants of 1813—one of the Siitzoro’s corps—held his hundredth 
birthday at Halberstadt, in remarkably good health and spirits, it 
is told. To go through all the honours paid to him on that day 
the old warrior must indeed have been free from the infirmities of 
such an psa ss J age. 

The Lauffen-Frankfurt installation is likely to have another 
successor soon. The Prince of Wied—present head of a ey 
which bas for many generations been distinguished for the intel- 
ligence and benevolence of its members—is stated to be red 
interested and trying to make himself thoroughly acquainted wit 
the matter on the spot—Lanffen and Frankfurt, it being his inten- 
tion to establish, i ible, a similar installation to utilise the 
water power of the Wied, a tributary of the Rhine terminating 
near the town of Nemoied. 

An instance of the fatal power of this mysterious agent, elec- 
tricity, has not been wanting. It appears that a young man, 
employé of the Oerlikon Works, was e in carrying out some 
arrangement, when unfortunately, his ladder slipping, the man lost 
hold and probably touched with both hands the fatal current. 
Both hands are burnt. Death must have been instantaneous. 
Medical aid was at once on the spot, and every effort made to 
restore life, but it was in vain, 











H.M.S, ApoLLo.—Notwithstanding the highly successful nature 
of the trial that H.M.S. Apollo underwent on the 13th inst., the 
Admiralty have required another natural draught test, on account 
of that run not extending over the full contract period of eight 
hours, the representatives of the contractors— Messrs. Earle’s Ship- 
building and Engineering Company, Hull—being requested at the 
end of the fifth hour to ease down the engines, as, owing to the 
storm having increased so much, the navigating officers deemed it 
advisable to take the ship back to Sheerness, The machinery had 
worked so smoothly, and a power in excess of that ‘fod had 
been so easily maintained, that it was thought no further trial 
would be necessary, especially as the engines were, on the following 
Saturday, tried under forced draught with equally good results, 
the contract horse-power of 9000 being then exc ol by 225 indi- 
cated horse-power at 138 revolutions, and with an air pressure in 
the stokeholds of 0°82in :—little more than half the air pressure 
allowed. On the 20th inst., however, she was again taken outside 
the Nore, when the full eight hours’ natural draught run was even 
more gratifying than the interrupted trip of the previous week ; 
for with an air pressure of only 0°3in.—against O5in, allowed— 
and running at an average of 129 revolutions per minute, 7488 
indicated horse-power was developed, or an excess beyond the 
guaranteed power of 488 indicated horse-power. The Apollo was 
subsequently taken into Chatham for the purpose of being exam- 
ined by the Admiralty officials prior to the machinery being finally 
taken over from the contractors, 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, October 15th, 1891, 

Prices in iron, steel, coal, lumber, and petro 
leum have varied but little for several weeks past. 
The volume of business throughout the interior is 
extending every week, as is shown by the steady 
expansion of railway traffic. Iron and steel 
makers have not booked as much business this 
week as they counted on, because of the backward- 
ness of winter business, Consumers are not buy- 
ing for forward delivery, and this explains the 
whole situation. Bridge builders are doing a 
great deal of work, and engineers erecting elevated 
railroad work bave more than the usual amount 
of work on hand, Founders are purchasing good 
iron at 17°50 dols, to 18 dols., and forge iron is 
being delivered as usual at 14°50 dols. Steel 
rails are quoted at 30 dols. in 2000 to 5000 ton 
lots. Alabamairon is offered here at 14 dols, 
for forge, best quality. There is but little pros- 
pect fora change in prices, owing to the large 
amount of capacity awaiting employment. Fuel 
is fixed in price, and ore has reached its lowest 
point. Freight rates are liable to advance at any 
time after April, but not before. 








NEW COMPANIES. 
THE following companies have just been regis- 
tered :— 


United Steam Millers Company, Limited. 


This company was registered with a capital 
of £700,000 in £5 shares, to acquire any flour 
mills, malt houses, works, lands, or undertakings 
in the United Kingdom or elsewhere, and any 
properties, assets, or liabilities connected there- 
with, and with a view thereto to enter into and 
carry into effect an ment expressed to be 
made between Ernest Cutler, of the one part and 
the company of the other part, and generally to 
carry on business as flour and corn merchants, 
millers, maltsters, farmers, brewers, shipowners, 
and manure merchants, bankers, engineers, &c. 
The first subscribers are:— 

Shares. 
C. P. Bentleys 1, Palace i London-gar- 











WUD, We ce cece eo 0s «0 00 00 6 1 
Ii. E. Seymour, 111, Heath-street, Hampstead .. 1 
G. Hobart, Morton House, Chiswick .. .. .. 1 
E. T. Church, 83, Ivanhoe-road, Denmark Park.. 1 
E. T. Botwright, 11, Oxford-road, | ary mem & . 1 
T. H. Barker, Ravensdale House, East Dulwich.. 1 
J. N. Maple, 57, Hawkstone-road, Rotherhithe .. 1 


The number of directors is not to be less than 
three nor more than sixteen. The first shall be 
appointed by the signatories to the memorandum 
of association. Qualification £1000. Remunera- 
tion £2500 divisible. 





Taranaki (New Zealand) Petroleum and Iron 
Company, Limited. 


This com was registered with a capital 
of £125,000 Mel shares, to carry into effect an 
agreement expressed to be made between the New 
Zealand Petroleum and Iron Syndicate, Limited, 
of the one part and the Taranaki (New Zealand) 
Petroleum and Iron Company, Limited, of the 
other part ; to acquire concessions, oil wells, iron 
or other mines, mining rights, metalliferous and 
other lands, estates, and properties of any tenure 
whatever in New p Rare or elsewhere, and to 
develope and turn to account the same. The first 
subscribers are :— 


J. Vogel, K.C.M.G., St. Margaret’s-mansions, 
Westmminster 2. 2s ss 0s cc cf oe 

G. H. Phillips, Lansdown, Cheltenham. . 

J. Barcroft, 2, Albion-buildings, B.C. .. .. 

E. Gould, 18, Lansdowne- Tottenham .. 

T. Barrowclough, Clover-hill, Bacup ee 

Wm. E. Whitworth, Rochdale .. .. .. .. 

W. Greaves, Oak House, Bacup... .. we oe 

J. B. Wescott, 11, London-street, F.C... .. .. 
The number of directors is not to be less than 

three, nor more than seven. The first shall be 

appointed by the signatories to the memorandum 

of association, Qualification, 200 ordinary or 4 

founders’ shares. Remuneration, £150 each per 

annum, with an additional 5 per cent. on the net 

profits of the company after payment of 10 per 

cent, dividend, 


ON el el el ell 


Perfecta Steel Tube Company, Limited. 


This company was registered with a capital of 
£30,000 in £10 shares, to carry on in the United 
Kingdom or elsewhere the business of manufac- 
turers of weldless steel tubes for locomotive, 
marine, and other boilers, ferrules, stays, 
hydraulic ore air reservoirs, boring rods, 
spindles, bushes, couplings, shafting, collars, 
sockets, bicycle backbones, rims, and forks, tri- 
cycle frames, &c, The first subscribers are:— 


P. A, Hopkins, Berkswell, near Coventry .. 
H. Martin, Copt Heath, Knowle .. .. .. «. 
A. E. M. Long, Holte-road, Aston, Birmingham 
A; Castle, Yew Tree Farm, Berkswell .. .. .. 
R. C. Hopkins, Berkswell, near Coventry .. 
W. Charlton, Duchess-road, Birmingham .. .. 
H. English, 11, Charlotte-road, Edg’ MD ce oy 
The number of directors is not to be less than 
three nor more than five. The first shall be W. 
Pearce, H. Lea, P., A. Hopkins, and R. C. Hop- 
kins, all of Birmingham. Qualification 25 shares, 
Remuneration £300 per annum divisible, 


ee et et et 





Anti-friction Ball Company, Limited. 

This com was registered with a capital of 
£10,000 in 10 hares, to acquire certain patent 
rights relating to improvements in machinery to 
be employed in the manufacture of metal balls 
and spheres, to manufacture and deal in balls, 
bearings, screws, nuts, and other parts and por- 
tions, and apparatus connected with the manu- 
facture of cycles, carriages, or other vehicles or 
machines, 

The number of directors is not to be less than 
three, nor more than five, The first shall be G. 
Taylor aud C. D, Turrall. Qualification £100. 
Remuneration to be determined by the company 
in general meeting, 





Danish Portland Cement Company, Limited, 
This company was registered with a capital of 





£40,000 in £1 shares, to adopt and carry into 
effect an agreement expressed to be made between 
Isidor Hemus of the one part, and this company 
of the other part, for the acquisition of land in 
Denmark or elsewhere, for the purpose of search- 
ing for, mining, quarrying, winning, and getting 
chalk, brick earth, clay, sand, stone, gravel, and 
other minerals, or for any other purpose whatso- 
ever. The first subscribers are:— 
J. oe 51, Earl's Court-square, South Kensing- 
Ea aah a ae Re ae 8 
N. W. Curtis, 51, Romberg-road, Upper Tooting 
A. E, a 8, Hill-crest, Southfields, Wands- 
C. Greville, Moor-court, Kington, Herefordshire 
J. 8. Jarvis, Melrose, Towcester .. .. .. .. 
H. K. Gow, 86 and 37, Leadenhall-street, EC. .. 
C. Blundy, 41, Meeson-road, West Ham.. .. 
The number of directors is not to be less than 
two, nor more than seven. The first shall be 
——— by the signatories to the memorandum 
of association. Qualification 200 shares. Remu- 
neration, chairman, £150 per annum; ordinary 
directors, £100 per annum each. 


ee 





Manchester Ship Canal Pontoons and Dry Docks 
Company, Limited, 

This company was registered with a capital of 
£300,000 in shares of £10 each, of which 100 are 
founders’ shares, to construct and provide in con- 
nection with the Manchester Ship Canal and else} 
where, dry docks, graving docks, slipways, pon- 
toon docks, floating docks, caissons, gridirons, 
basins, shipbuilding and repairing yards, engi- 
neering shops, wharves, piers, jetties, quays, 
bridges, railroads, tramway roads, workshops, 
manufactories, warehouses, dredgers, lighters, 
tugs, and other works, machinery, appa- 
ratus, and conveniences in relation to the 
reparation, equipment, salvage, inspection, con- 
struction, haulage, lighting, cleansing, loading 
and unloading of wanes of all kinds, and to main- 
tain, work, utilise, lend, or let the same; to carry 
on all or any of the following businesses : builders, 
equippers, fitters-out, and repairers of ships, 
boats, pontoons, dredgers, lighters, and other 
floating vessels, mechanical engineers, machine 
and engineering toolmakers, boilermakers, iron 
and brassfounders, metal workers, millwrights, 
cement makers, — provision merchants and 
chandlers, metal manufacturers and merchants, 
timber merchants, coal merchants, colliery pro 
prietors, brick and tile makers, and manufacturers 
of artificial stone; to carry on business as elec- 
trical engineers, shipowners, and carriers of pas- 
sengers and goods, both by land and sea; to carry 
on all kinds of agency business, more especially in 
relation to the buying and selling of vessels and 
the management of shipping property, and the 
effecting of insurances; to purchase wrecked or 
damaged ships and vessels, and to repair and sell 
or otherwise dispose of the same, and to salve 
stranded, sunken, and disabled ships and vessels ; 
to lay out land for building purposes, and to build 
on, improve, let on building lease, and advance 
money on the same, &c., and with a view to the 
foregoing objects to carry into effect an agree- 
ment expressed to be made between Geo, Ren 
wick, of Newcastle-on-Tyne, shipowner (hereafter 
called the vendor) of the one part, and the Man- 
chester Ship Canal Pontoons and Dry Docks Com- 
pany, Limited, of the other part. The first sub- 


scribers are :— 
Shares. 
Founders’ Ord. 
G. Renwick, 9, Osborne-terrace, New- 
castle-on-Tyne 89 1000 


T. Bell, 23, Windsor-terrace, Newcastle 


J. L, Eltringham, Eastgarth, Westoe 7 _ 
> , Eas es 
South Shields .. .. 2. .. .. 19 1000 
A. Taylor, Mercantile Chambers, Quay- 

side, Newcastle-on-Tyne.. .. .. 19 1000 
C. H. Hills, Sunnybank, Fernwood-road, 

Newcastle-on- _ se oe co os 1000 
R. Teasdale, 7, Liddel-terrace, Gates- 

ep chip ieee ae 10 
W. Fawcett, Gowen Villas, Jesmond .. ae 5 


The number of directors is not to be less than 
four nor more than nine. The first shall be G. 
Renwick, T. Bell, J. T. Eltringham, and A. 
Taylor. Qualification £2000. Remuneration 

, to be divided among them pro rata accord- 
ing to the number of directors’ meetings which 
they shall have bond fide attended during the pre- 
ceding year, 








ENLARGING CANADA’s CANALS.—The amount of 
public money expended on the St. Lawrence 
system of canals in Canada in order to insure the 
safe passage of vessels of large tonnage from Lake 
Superior to Montreal, has already reached the 
substantial sum of 26,000,000 dols., exclusive of 
the 15,000,000 dols. spent by the British and 
Canadian Governments before the enlargement was 

n. A further sum, estimated at 14,500,000 
dols., will be required before the contemplated 
work is completed, of which 12,000,000 dols. will 
be needed to deepen the St. Lawrence canals 

roper, the balance being absorbed by the Sault. 

he highest canal of the series is at Sault St. 
Marie, where there is to be a short canal and 
single lock of large dimensions, designed to per- 
mit a vessel drawing 19ft. passing at low water. 
All other canals between Lake Erie and Montreal 
are to be arranged for a navigable depth of 14{t 
Up to 1876 the intention was to carry out the 
views of the Royal Commission of 1870, and to 
make the Welland and St. Lawrence canals of a 
depth of 12ft. In the meantime the Welland 
Canal had been completed to the 12ft. gauge, and 
had to be aw deepened 2ft. The total 
cost of this canal, now completed, was in round 
numbers 16,100,000 dols. None of the other 
canals between it and Lachine were, however, 
begun before the greater depth was adopted. 
On the Lachine, the foundation of the permanent 
structure was put down to the full depth, at an 
estimated cost of 1,250,000 dols. For about four 
miles above the Lachine Canal, Lake St. Louis is 
obstructed by numerous shoais, the removal of 
which is necessary to form a channel suitable to 
the enlarged 14ft. navigation. The traffic through 
the Sault St. Marie Canal in August was larger 
than ever before in the history of the canal for one 
month, The total number of vessels passed 
through was 1720, of which 1229 were steamers, 
haw — vossels, and 57 rafts and unregistered 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


10th October, 1891. 
17,244. Drawina Timper in Mines, W. Warburton, 
Stock 


17,245. KING Taps or Cocks, C. Grant, Bradford. 

17,246. CaARD-sHUFFLING Macuine, J. C. Godwin.— 
(A. C. Godwin, Buenos Ayres.) 

17,247. WasHinc and Dryinc Criotues, R. Wain- 


ight, Leeds. 
17,248. Potato Dicoinc Apparatus, J. W. Boardman, 
Liverpool. 
17,249. AppLyinc Disinrectant Biocks, H. B. Thorn- 
ton, Liverpool. 
ms Prayine Recreative Game, H. B. Thornton, 
ve 


1. 

17,251. Baccs Fitrinos, A. W. Patching, Manchester. 
17,252. Piston Vatves, H. Carlisle, Sheffield. 
17,258. Cast Cuttine Tooxs, C. J. L. Leffler, Sheffield. 
17,254. Waxes of Cycies, E C. Smith, Sheffield. 
17,255. Cuttine Grass, A. W. Hirst, West Croydon. 
17,256. Expanpinc DRix1, A. H. ~— Haslingden. 
17,257. TeeTHinc Paps or Rinos, C. and R. Heath, 

anchester. 
17, - WorksHop Construction, J. Harper, jun., 


ea 

17,259. Metat Bopy for Roap Wacons, C. A. Russell, 
London. 

17,260. Ro.urnc Pin, J. L. Landrith, London. 

17,261. Caeck-REIN ATTACHMENT, O. Barrelle, London. 

17,262. Car CoupiinG, L. Gaddis, London. 

17,263. Cu.tivator, E. Freiburghouse London. 

17,264. ELectric Ciock, J. Rich, London. 

17,265. Gas Liouts, T. Barker, Manchester. 

17,266. Rotters used in CALENDERING MacuINeEs, E. 
Platt, Manchester. 

17,267. CurLpREN’s VEHICLES, L. Noble, Bradford. 

17,268. VeLocipepEs, M. Steel, Newcastle-on-Tyne. 

17,269. SypHon CisTeRNs, M. J. Adams, York. 

17,270. Fitter, W. Parkinson and R. R. Constable, 


London. 

17,271. Corrucatinc, &c., Metais, J. Harrison, 

London, 

17,272, Kyire Cieaninc Macuines, J. Harrison, 
ndon. 

17,2738. Wee.s for Venictes, H. Harford, South 

Shield 


Ss. 

17,274. Evaporatinc Liquips, R. W. Deacon.—(W. 
Maxwell, Java.) 

17,275, Utitisinc Szwace Siupce, T. B. Wilson, Man- 
chester. 

17,276. Pitep Fasrics, J. M. Walker, J. T. Reynolds, 
and C. A. Potts, Manchester. 

17,277. Jourtina Raitway Rats, J. 8. Holmes, Man- 
chester. 

17,278. Taps, J. U. Lee, Hull. 

17,279. Drittinc Macuine Comss, F. H. Bentham, 
Bradford. 


17,280. SHALLOW FoLpine Box, &c., E. Dredge, 
London. 
17,281. Printing Srerrep Inpexes, G. Clark, 


mdon. 

17,282. CeLu Cases, E. C. Bower, London. 

17,283. SHoes for Beasts of Burpen, C. J. Tozer, 
Plymouth. 

17,284. Locomotive, F. Taveau, Manchester. 

17,285. Frxinc Lasets, W. Corah, jun., J. Corah, and 
W. Newton, Birmingham. 

17,286. EXHIBITING ADVERTISEMENTS, N. Popow, 

mdon. 

17,287. WaTER Waste Preventers, W. Deeley, Bir- 
mingham, 

‘= Weicuinc Macuines, J. and T. Greenwood, 


17,289. Reversinc Nut and Tuse Spanner, C. Neil, 
Sheffield. 


7,290. DRAWING Wixe from Borrzes, J. Wilson, 
we 
17,291. ExLecrric SoLperinc Irons, W. Mitchell, 
on, 
17,292. Fotpinc Reapinec Easexs, T. Pursey, Edin- 
urgh. 
17,298. Looms, P. Oakes, J. Leigh, and B. 8. Mellor, 
Burnley. 
“. Usrnc Carns for Apvertisine, D. 8. Semple, 


—. Comsinc Fiprovs Supstances, W. Terry, 

alifax. 

ee Caraut to Learner, J. Dell, 
T1s' 

17,297. Matrina, Oriental Trading Co. and E. Stephen- 
son, London, 

17,298. PRePaRATIoNn of ANHYDROUS Ox1DE of Barium, 
Brins Oxygen Company, Ld., and K. 8. Murray, 
London. 

17,299. Brakes, N. Scott-Russell and W. Smith, 


ndon. 

17,300. Fincer Rest for use in Writine, J. Reinicke, 
ndon. 

17,301. Automatic RaILtRoaD SiGna.s, A. H. Normand, 


mdon. 
17,302. Coxg, F. J. Jones, London. 
17,303. Peers for Bakers’ Ovens, R. K. Balcarras, 


London. 
17,804. Game, G. Cole, London, 
17,305. AuToMaTic FLusHine SypHon, J. Chapman, 


mdon, 
= Macutne for Drivine Naizs, G. W. Copeland, 


ndon. 

17,307. Weets of Venicies, F. G. Broughton, 

London. 

17,308. CENTRIFUGAL CONCENTRATOR or SEPARATOR, 
J. A. Mays, London. 

17,309. Loom Dossiss, 8, Fish, London. 

17,310. Erectric SicNaLuinc Apparatus, L. V. Orth 
and E. Breslauer, London. 

17,311. Hat and Bonnet Pins, F. Oakley, London. 

17,312. Biow Pirss, H. and G. W. Squire, London. 

— Cones of Cycues, H. A. Norris, Wands- 


worth, 

17,314. AUTOMATIC FIRE-EXTINGUISHING SPRINKLERS, 
Cc. W. Summerskill, London. 

17,315. METALLIC ALLoys, J. H. Pratt, London. 

17,316. Metatiic Rims for Bicycies, 8. and §. 8. 
Walker, London, 
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17,317. Hince Joints, H. A. Norris, London. 

17,318. Covertne for Sores of Boots, F. J. Palmer, 
Devonshire. 

17,319. DeTonaTiInG Foc SicNALLING APPARATUS, W. 
E. Fidler, Longport. 

17,320. AXLE-BoxEs of Raitway Trucks, J. Briggs, 
Manchester. 

17,321. InrLaTeR for BicycLe Tires, M. Hunter and 
A. Bist, Sunderland. 

17,322, Axes, E. Garside, Sheffield. 

17,323, CoLLapsiIB_LE Stoo, J. W. Sinkinson, Stockton- 
on-Tees, 

17,324. Evecrric Lieutinc, G. J. and G. J. T. J. 
Parfitt, Somerset. 

17,325. TreaTmMeNT of Fipres, G. 
Glasgow. 

17,326. Hince Horse Cotiar, H. G. B. Smith and 
C. W. Rolfe, Saffron Walden. 

17,3827. Spxinac Motors, J. U. Robertson and R. 

Roberts, Birmingham. 

17,328. New Vacctnatinc InstRUMENT, 8. Whitaker, 


E. Armstrong, 


pa. 
17,829. Nirrate of Ammonia, M, N. d’Andria, Lanca- 


17,880. Dosstes used in Looms, 0. Bedford, Halifax. 
17,331. RUBBER Croce Tires, A. F. Smith, London. 
17,882, Cotourtne Cork, W. Ward, London. 





17,338. Maxkinc Cuains of Iron or Srezz, W. J. 
Marshall, Glasgow. 

17,384. Tin-pLaTe CLEANING Macuine, E, Jones, Mon- 
mou ’ 

17,385. ATTACHING ARTICLES to VeLociPEpEs, J. B. 
Brooks, Birmingham. 

17,336. VenTiLaTors, F. W. Barker, Liverpool. 

17,337. PLaAninc Macuing, E. W. Hawkes, London. 

17,338. Pipe Matcu-sox, J. 8. Kenneth, jun., Glasgow. 

17,889. Kyitrinc Macuines, J, A. Wilson and R. 
Hutchinson, Nottingham. 

17,340. Wasninc Boarps, A. 8. Flaxman, London. 

17,341. Cuarn Locks, E. Belau and F. Theile, London. 

17,842. Gas and other Merers, H. N. Bickerton, 
Manchester. 

17,348. ApveRrTisinc TaBLeTs, J. Scarratt and A. H. 
Johnson, Lon, 

17,344. Om Cans, C. A. and F. J. Miller, Birmingham. 

17,345. Parts of Cycie Lamps, C. A. and F. J. Miller, 
Birmingham. 

17,346. UmBrec.a, F, F. Bell, London. 

17,347. Bauinc Presses, R. W. Barker.—(C. 7 Ander- 
son and F. Parker, United States.) 

17,348. Mitk Can Rm, A. T. Graham, London. 

17,349. Liuxinc-out Castinos, &c., J. P. Williams, 


ndon, 
17,850. ArracHMENT of Lock Caszs to Truyxs, G. L. 
ag Forminc Oxy-caLcium Licuts, G. R. Prowse, 
Lo 


mdon. 

17,352. Motors, P. Baldensperger, London. 

17,858. Burnishinc and Parinc Macuines, W. R. 
Mudd and A. Pochin, London. 

17,354. VaLve Bonnets, &c., for Steam Encuves, N. A. 
Christensen, Liverpool. 

17,855. Wire Naiw Makina Macuineg, D. E, Blacke, 


ndon. 
. Coverincs for Horses, F. J. Humphrey, 
mn 


on. 

17,357. BREAKING Stones, &c., 8. Barber, London. 

17,358. VeLocirepes, P. 8. Tavener, London. 

17,359. Mera, Tuse Brus Stems, A. Bainbridge, 
London. 

17,360. Facrtiratinc SurcicaL Operations, C. B. 
Harness, London. 

17,361. Woopgen Lappers, J. T. Knox, Glasgow. 

17,362. Pranorortes, G. Patricchio, London. 

17,363. Dry Extract of Corrge or Tea, P. Meyer, 


mdon. 
17,364. Gas Motor Enoines, M. Evers, London. 
17,365. Securrnc Winpow Sasues, &c., W. Reyno:, 


mdon. 
17,366. CLose Frrtinc Coverine for the Face, W. G. 
Johnson, London. 
17,867. ADJUSTABLE Fo.pinG Desk or TABLE, F. Ulrich, 
London. ’ 
17,368. Propuction of OxyGEN, G. B. Mee.—(Z. Fahrig, 
United States.) 

17,869. Raitway Rais, F. P. A. Victor and H. A. 
Haarmann, London. 

17,370. Sprayinc CEREAL, &c., Crops, A. N. Pearson, 


mdon. 

17,371. Coxe Furnace, K. Lares, London. 

17,372. EARTHENWARE VESSELS, J. Tams, London. 
17,378. Pepats for Cycugs, G. Pilkington and B. Done, 


8 
17,874. Propuction of ALcoHoLic Ferments, J. Taka- 
mine, London. 
ay Stone-cuTtine, &c., MACHINERY, W. Errington, 


ndon. 
a vo Automatic Arn Vent for Pires, W. Brown, 
mdon. 
17,377. SAND-MOULDING Brick Macuines, W. R. Taylor, 
Lon 


on. 
17,378. CoMBINED Pocket Knives, &c., J. A. Schmidt, 


mdon. 
17,379. Musica. InstruMENTSs, C. Kretschmar, London. 
17,380. Sertine Tyre, J. A. Kay, London. 
17,381. VessEeLts for SusMarove Navication, V. B. de 
Souza, London. 
17,882, Note Boox, C. H. Lamb, London. 
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17,383. Time Switrcn for Trunk Lives, P. P. Kipping 
and G. L. Anders, London. 
17,384. Scum PREvENTER, W. S. and J. W. Edwards, 
Wrexham. 
17,385. Securine Skates to Boots and Suozs, E. C. 
Elson, London. 
17,386. CorreeE Saucepan, R. W. Raphael, Ayrshire. 
17,387. Cummneys for Pararrin Lamps, J. Whitehouse, 
‘irmingham. 
17,888. CrrcuLaR Kyitrinc Macutnery, G. D. Mayo, 
London. 
17,389. GaSALIERS, CHANDELIERS, &c., R. Roderick, 
irmingham. 


B eg 

17,390. Apptyinc Stoppers to Borris, H. J. Allison. 
—(The De La Vergne Bottle and Seal Co., Incorporated, 
United States.) 

17,391. Cornkinc Macutnes, H. J. Allison.—(The De 
La Vergne Bottle and Seal Co., Incorporated, United 


ne 

17,392. Swine Joints, P. Brown and J. P. Ryan, 
Londo: 
17,898. 


London 


7. FASTENER for WAIST Betts, &c., A. Mills, 


mdon. 

17,895. Maxine Beer, J. Hillyard and E. Dugdale, 
Liverpool. 

17,396. ~ ccs J. Hillyard and E. Dugdale, 
Live . 

17,397. Sewrnc Macurneg, A. Anderson.—(The Singer 
Manufacturing Co., United States.) um 

Ys 


17,898. Raisinc Props for Fanuicuts, J. 
London. 

17,399. Dynamo E.ectric Macuings, E. T. Gilliland, 
G 


mn. 
MacuinE for Naitinc Boxgs, W. 8. Doig, 


iw. 
17 400 Furniture Castors, &c., W. J. Harper, Man- 
chester. 
17,401. ANTI-CORROSIVE BoILeR Fiuip, &c., J. Miles, 
Londo 


n. 

oo TELEPHONIC TRANSMITTERS, A. Marr, Man- 
chester. 

17,403. Rotary Enoives, W. Colquhoun, Glasgow. 

17,404. Fireptaces or Grates, &c., A. Haslam, 
London. 

17,405. WatcHMAKERs’ Toots, J. Fisher, Birmingham. 

17,406. Arc Lamps, J. T. Todman and A. E. Angold, 
London. 

17,407. Crocks, T. Whitehead and J. Davidson, Wick. 

17,408. Psorogrars Houper or Stanp, W. Tylar; 
Birmingham. 

17,409. Pyroticngous Acip, P. McLaren and W. L. 
Moore, Glasgow. 

17,410. Soap, R. F. Dewhurst, London. 

17,411, AxLEe Boxgs, R. Hyde, Sheffield. 

17,412. Vaccine Lympx TuseCasz, H. E. H. Matthews, 
Levenshulme. 

17,418. Knittep Fasric, M. Koblenzer, London. 

17,414. ORNAMENTING WoveEN Fasrics, G. Perkins, 
Manchester. 

17,415. CoNTROLLING SPEED of Encines, 8. Hughes, 
Brewood. 


wood. 

17,416. Sappies of Bicycies, &c., J. A. Lamplugh, 
London. 

17,417. Rirte Ranoges for Tarcets, R. H. Pierse, 
Portsmouth. 

17,418. Picks, A. J. Boult.—(J. M. Matthews and A. E. 
Francis, United States.) 

17,419. Drepainc Macuines, W. P. Thompson.—(F. 
Murphy, ’ 

17,420. Rattway SIGNALLING, W. P. Thompson —(/. 
Fox, United States.) 

17,421. Distnrectant Tastets, &c., H. B. Thornton, 
ee ‘ 

17,422. TREATING ParaFFin, J. Swallow, C. West, T 
Needham, H. Milling, J. A. Compston, H. Owen, D. 
J. Bailey, and A. Haughton, London. 

17,428, SEPARATING Stones from CorreE, F. Gothot» 


mdon. 
17,424, Drivinc Gear of Crcies, A. W. Chesterman,. 
London. 
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17,425. Borriixe Liquips, F. G. Riley, London. 

17,426. Generatine Ozone ELECTRICALLY, E, Andreoli, 
London. 

17,427. Mope of Suprortinc Motors, A. Riedinger, 

mdon. 

17,428. Cuess-noarpD, I. Beeman, London. 

17,429 Fiax DecorticaTinc Macuings, A.E Ellinwood, 
London. 

17,430. Evecrric Batreriss, D. M. Lamb, London. 

17,431. Sprinc Hines, J. O. and J. C. Platts, Green- 


wich. 

17,432. Drivine Gear for VeLocirpepes, W. T. Shaw 
and A. Sydenham, London. 

17,433. Stampine Buts, &c., J. Judd, London. 

17,434. Dynamo Ececrric Macuines, F. Bryan and 
Woodhouse and Rawson United, Limited, London. 


17,435. Borrtes and Srorrers, G. A. Farini, 
London. 

17,436. Borrtes and Srorrers, G. A. Farini, 
ondon. 

17,437. Lusricators, J. E, Totman and M. Ericksen, 
mdon 


17,438. Steam Enorvg, A. Hudson Bradford. 

17,439. Surps’ Dininc TaBves, G. Hollinwood, Glasgow. 

17,440. Soaps, J. Templeman, Glasgow. 

17,441. Heer Puares for Boots and Suogs, H. 8. 
Lithgow and H. H. Roedel, London. 

17,442. Topacco Prrgs, A. R. Jaques, London. 

17,443. MarsBLep Giass, W. Goodman, London. 

17,444. Carvacro., A. Reychler, London. 

17,445. Heatinc Apparatus, 8. Deards, London. 

17,446. SHavinc the HeeExs of Boots, A. V. Newton.— 
(Keats Maschinen Gesellschaft, Germany). 

17,447. Sermunc Gas and other Retorts, T. Settle, 
London. 

17,448. Fryivnc Pan, L. Reinecker, London. 

17,449. Mucitace or Gum Borries, E. McQ. Gray, 
London. 

17,450. Treatinc Coprer Orgs, &c., L. A. Pelatan, 

mdon. 

17,451. Wee, J. Wilson, Leicester. 

——. Suurrer Cover SraTionery Case, A. Stacey, 

ndon. 

17,453. Fastenine for Routs of Carpet, T. B. Sloper, 
London. 

17,454. Distrisvutinc Exvectric Currents, R. Threl- 
fall, London. 

17,455. Rotary Stream Enoines, F. Meyer, J. 8. 
Kiehl, A. Grant, H. T. Sladeck, and J. J. Baum- 
gartner, London. 

17,456. Puririers, H. H. Lake.—(£. B. Whitmore, 
United States ) 

17,457. Garment Hooks, W. H. Hart, jun , London. 

17,458. INK Botries, W. G. Collins, London. 

a Beis and Inpicators, G. H. Jones, 

ndon. 

17,460. Rartway Carriaces, H. H. Lake -{G. J. 
Porter, United States.) 

17,461. VeLocipepes, E. G. Sheward, London. 

17,462. Raitway Covupiine Links, F. G. Broughton, 
London. 

17,468. Cyrcte Pepats, A. C. Brown, London. 

17,464. Sarps and Boats, R. Haddan.—({A. Tharin, 
Belgium ) 

17,465. Fitter Beps, R. Haddan.—{G. 0. Rasch, 
Germany.) 

17,466. FrREPRoor Fioors and Roors, T. A. Lee, 

mdon. 

17,467. New or Improvep Game, A. F. Jones, London. 

17,468. OnNaMeNTAL Desicns on Woop, 8. W. Abbott, 


London. 
17,469. Brick MovLpinc Macutngs, &c., E. Chrisfield, 

mdon. 
17,470. IncanpescentT Exectric Lamps, R. J. Bott, 


London. 
17,471. Arn Vatve for Pyeumatic Tires, A. Blandy, 
London. 
17,472. Loapinc Coat into VessE.s, I. Rees, London. 
17,473. Watrerproor Garments, J. Browne, London. 
17,474. CANDLE Fixinc Vevice, A. M. Watson, London. 
17,475. CoLtar and Suirt Stups, &., W. W. Tambs, 
London. 
17,476. Teacninc the Pianororte, A. M. Watson, 


ndon. 

17,477. Draws Testinc AppLiances, J. Suffield and J. 
Williams, London. 

17,478. CLostinc Enve.opss, J. and O. P Macfarlane, 
London. 

17,479. Suspenpinc the Bopy from CyrcLte AXLEs, 
J. Harrison, J. Harrison, and T. N. Allison, Man- 
chester. 

17,480. Sappve, J. Fraser, Dingwall. 
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17,481. Box Lips, A. L. Sawer and 8. C. Allibone, 

ondon. 

17,482. Rerininc Liyseep, &c., Or, A. F. St. George, 


17,483. Bicycte Carriace Waee.s, J. C. Eaton, 
Northampton. 

17,484. Winpow Fasteners, F. Bardell, London. 

17,485. Gas Fires, A. Leach and E. Greenwood, Man- 
chester. 

17,486. Soar, G. D. Macdougald and J. Sturrock, 
Dundee. 

17,487. Heatine Water for Barus, D. E. de Villiers 
and J. Biss, Bristol. 

17,488. Pwecmatic Tunes for VeLocirepes, E. Herbert, 
Bristol. 

17,489. Mitk Cuurns, E. Laverton._(F. N. Smith, 
Natal.) 

17,490. Sores of Boots, &c., W. Watson, Glasgow. 

17,491. TRaveLLine Cases, W. Hudson, London. 

17,492. Prorectinc Tram-car Seats, K. and C. Crow- 
ther, Manchester. 

17,493. Anti-pyretic Derivative, A. Bang.—(G. A. 
Dahl, Germany.) 

17,494. Leaps for Ancirna, F. J. Williams, London. 

17,495. Open Caps for UMBRELLas, W. G. Attree and 
F W. Stammers, London. 

17,496. Cuttinc Stong, T. Brown and W. U. Morton, 

ow. 

17,497. Portapte Excavatinc Apparatus, J. G. 
Davies, Manchester. 

17,498. Laprgs’ Fotpinc Srepr, J. Phillips, Bucking- 


ham, 

17,499. Cuest Protecrok and Necktie, H. Hurlbutt, 
Liverpool. 

17,500. Generators, W. Musgrave, London. 

17,501. Rees, J. B. Moscrop, London. 

17,502. Hats, J. Higginbotham and W. H. Briscoe, 
London. 

17,503. Stirreninc Support for Boots, J. L. West, 


g- 

17,504. CHeckinc Srrain on Roprgs, J. Stuart, 
Glasgow. 

17,505. Skip for Cuitpren’s Hoops, C. J. Ridsdale, 
London. 

17,506. LaTues, J. McHardy and W. G. de F. Garland, 
Chiswick. 

17,507. Saarpentnc Toois, J. McHardy and W. G. de 
F. Garland, Chiswick. 

17,508. Drivinc Gear, J. McHardy and W. G. de F. 
Garland, Chiswick. 

17,509. VeLocipepes, A. C Davison, London. 

17,510. Pursrication of Gas, E. L. Pease, Stockton-on 


Tees. 

17,511. Poucn for Money, J. Mespléde, London. 

17,512. Pristine Trape Marks, C. J. Gadd and F. 
Shaw, Manchester. 

17,513. Firecuarps, L. L. Gough, Birmingham. 

17,514. Maris for Weavinec, G. Spencer, Bradford. 

17,515. CompuseD Trunk and Lire-Buoy, A. J. Boult. 
—(P. Krenkel, Germany). 

17,516. Cameras, J. E. Thornton and E. Pickard, 
Manchester. 

17,517. Cures for Rore Havuace, A. Vallance and J. 
Columbine, London. 

17,518. Breech Mecuanism for Fire-arms, G. Collier, 
Manchester. : 

17,519. Boor and SHor Finisuers’ Gas Stanps, H. C. 
Pretty and J. G. Grimsley, London. 

17,520. Setr-actinc Muues for Sprnninc Yarn, J. 
Stark, Manchester. 





oo ARMATURE for Boots and Sxogs, 8, Broadbent, 


London. 

17,522. Borers or Dicesters, W. Andrew, Man- 
chester. 

— Propucine Kyirrep Fasrics, T. Haskard, 


mdon. 
17,524. Hotper for Bituiarp and other Cvss, C. C. 
‘ook, Londor 


17,525. BarBep Wire, H. E. Scott, London. 

17,526. ApvERTISING, A. de Svertchkoff, London. 

17,527. Recoverine Tin and Zinc &c., J. H. Noad, 
East Ham. 

17,528. Removine Giycerine from Farts, A. F. St. 
George, Redhill. 

17,529. HanDLE or Houper for Fives, M. Wiichtler, 
London. 

17,530. Hoipine Sacks, M. Wiichtler, London. 

17,531. JacguarRD Looms, W. Holthaus, London. 

17,532. Warkine Stick Fire-arms, A, C. Argles, 


London. 
ay re gd for Pirss, J. Hall and R. H. G. Upfill, 
ndon. 

17,534. Fixinc Nieut Latcues, &c., G. H. Barrows, 
London. 

17,535. Automatic Action Covuriines, A. E. Jones, 
London. 

17,536. ConRUGATED Paper, S. Edwards, London, 

17,537. Bepstgaps, W. Goodliffe, London. 

17,538. Tusputak Frame Wacons, E. G. Brewer.— 
(RK. M. Cushman, United States.) 

17,539. Boppiy Supporters for Conpensers of Carp- 
inc Macurnes, E. Bastin, London. 

17,540. Sarety CanpLe Hovper, C. Morant, London. 

17,541. Crrnerns, C. Huelser.—(P. Stark and K. A. 
Giitter, Germany.) 

17,542. Frower Pots, C. Huelser—(Schurig and Priifer, 
Germany.) 

17,543. Note Paper, A. Vincent, London. 

17,544. Tannine Process, A. M. Clark.—(L. Starch and 
Co., Germany.) 

17,545. Meters, M. C. Greenhill, London. 

17,546. Sureicat Boots, W. C. Hunt, London. 

17,547. Brtuiarp TaBLe Covers, W. Nisbet London. 


17,548. ATTACHING ANIMALS to AGRICULTURAL Ma- 
cues, R. Muirhead, London. 
17,549. CLeaninG Boots and Suoes, C. F. Hart, 


London. 

17,550. EveLettinc Macuines, A. Coker, London. 

17,551. ORNAMENTING Fasrics, A. E. Lardeur, London. 

17,552. Trres for Bicycies, E. Petersen, London. 

17,553. LusricaTinc Compounp for Cycies, H. H. Lake. 
—(J. Ketchum, United States.) 

17,554. Parer-BaG Makina Macuines, R. Millis, 

mdon. 

17,555. Quick-FIRING Guns, H. H. Lake.—(Die Actien 
Gesellschast Grusonwerk, Germany.) 

17,556. Composition for Pavinc, &c., C. Cancellieri, 
London. 


London. 

17,558. Manuracrure of Spirits, H. A. Snelling, 
London. 

17,559. Sprinc Hooks, W. R. Reynolds, London. 

17,560. Securinc Brake Levers of Wacons, W. 
Boucher, London. 

17,561. Sprincs, W. Boucher, London. 

17,562. Gassinc Sirk and other Yarys, CO. 
London. 

17,5638. AtracuMeENT for the Pecs of Vio.ins, J. H. 
Ward, London. 

17,564. ADVERTISING, C. O. Vogler and E. E. W. Kacholz, 
London. 

17,565. DisPLayinc ADVERTISEMENTS, 
London. 

17,566. RupBeR Coatep Goons, C. Dreyfus, London. 

17,567. VeLocirepes, M. H. Spear, London. 
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17,568. Gvarps for CrrcuLar Saws, W. H. Hallsworth, 
Oldha: 


Ideson, 


C. Glover, 


m. 

17,569. InrLatinc Tires, A. T. and H. W. Shellard, 
Coventry. 

17,570. Makinc SweerMeats ana the like, T. Moore, 
Glasgow. 

17,571. GaRDE-RoBE for Hanorne Coats, E. F. Wolrige, 


mdon. 

17,572. Borter Furnace, J. Westray and R. Marshall, 
mdon. 

17,578. AXLE Waseets and Sprinos, J. Findlay, 
Halifax. 


17,574. Harness Fittines, A. Broadbent and J. W. 
Sykes, Huddersfield. 

17,575. OpgRatinc SauTTies, R. L. Hattersley and 8. 
Jackson, Keighley. 

17,576. FiusHine of Water CLosets, 8. B. Dix, Chel- 
tenham. 

17,577. Revo.tvinc Tower, H. White, Derbyshire. 

17,578. Pencit Pornt Protector, F. Lowndes and W. 
Palliser, London. 

17,579. Casu Tits, G. R. Stokes and Co., Limited, and 
G. R. Stokes, Hanley. 

rae Sevr-actinc Rattway Bock Siena, &c., G. 

te 


s , Harrogate. 

17,581. Insutator, F. J. Morgan and W. R. James, 
Monmouthshire. 

17,582. Wee Trres, A. F. Wileman. London. 

17,583. Curques, G. F. Leatherdale, Teddington. 

17,584. Fastentnc of Waist-BELts, D. T. Harris, Bir- 
mingham. 

17,585. Stopper for Borres, J. Buckland, Taunton. 

17,586. Macyesium Lamp, P. Ellis, Wallington. 

17,587. Increasinc the ILLUMiNaTING Power of Gas 
and other Licats, W. C. Hoskins and J. Crighton, 
Bristol. 

17,588. Gauze Meat Covers, A. A. James, West 
Bromwich. 

— Wee s of VeLocirepes, G. Chasser, Birming- 


m. 

17,590. Carpinc Encines, J. F. Bradbury, Man- 
chester. 

17,501. Improvement in Cares, 8. Curtis and J. Curtis, 
rm: 

17,592. 
Liverpool. 

17,593. SuspenpinG TorLeT Guasses, C. West, Bir- 


ming! * 
17,594. Wixpows, A. M. Rosebrugh, Toronto, York, 
Canada. 


ing! 
Fastenincs for Winvows, A. F. Hewitt, 


17,595. Francine Macurnes, U. Binns, London. 

17,596. Caeckinc Suutries in Looms for WeravING, 
J. E. Stephenson and Messrs. Pearson and Spurr, 
London. 

17,597. Stream Pumps, E. Lund, jun., London 


17,598. Pweumatic Tires for Bicycies, R. Mansell- 
Jones, Brighton. 

17,599. Type-writinc Macuines, C. A. Day.—(H. 
Major, United States.) 

17,600. Openinc Envetores, &c., T. H. Brigg, 


mdon. 

17,601. RoLLers or Cy_inpers for IRoninc MACHINES, 
8. Barrett, Keighley. 

17,602. Gearinec of Bicyctes, W. and H. Campion, 
Nottingham. 

17,603. SHeartnc Iron or Steet Bars, H. Smith, 
sen., H. Smith, jun., and O. Smith, Glasgow. 

17,604, Wasninc Macuives, J. McAllister, Glasgow. 

17,605. Axte-Boxes, C. C. Longridge, Birmingham. 

17,606. REGENERATIVE CuamBers for Furnaces, D. 
Rylands, Barnsley. 

17,607. Boxes. D. Rylands, Barnsley. 

17,608. Sizinc Corron, &c., B. Mayoh, Manchester. 

17,609. Fioorciors, J. Wright, Glasgow. 

17,610. Cut Pie Faprics, G. A. J. Schott, J. Duff, and 
J. Vaughan, Manchester 

17,611. Opratyinc CuemicaL Propucts from Waste 

oop, C. G. Moor and J. Nall and Co., Sheffield. 

17,612. TRACTION Enornes, J. Robinson, Cornwall. 

17,613. Sores for Boots, &c., R. Hunt, Liverpool. 

17,614. Couptincs for Evecrric Wires, A. Shiels, 


gow. 

17,615. Bepstgaps, J. Waite, London. 

17,616. VesseL Driven by Hypravutic Power, 0. 
Koelliker, Switzerland. 

17,617. Pwevmatic Tires, A. J, Adkins, London. 





17,618. Sarety Or. Lamps, H. Howell and G. Water- 
man, London. 

17,619. Grinpina Stones, 8S. Handscombe and W. 
Smith, London, 

17,620. Rotary Enornes, C. Wies, London. 

17,621. Concentration of Pyritic Ores, H. W. Wallis, 
London. 

17,622. HanpLe Bars of VeLocipepss, A. 8. Bowley, 
London. 

17,623. Rerorts for CarBonisatTion of Woop, W. H. 
Bowers, London. 

17,624. Dyginc Sampces, Patrerns, &c., G, Longfield, 


ndon. 
i. -- for Mitustones, H. ©. Shaw, 
verpool. 
i326. VeLocipepE Wuees, C. Hyde, Liverpool. 
17,627. Skates, B. Hatschek, London. 
17,628. PLaves for Formina Srencits, &c., J. Bryce, 
Glasgow. 
17,629. Bicycies, W. D. Wilmot, London. 
17,630. Srock1nG SusPENDER for Men, G. Evison, sen., 
London. 
17,631. Tupes, Pans, &c., A. 8. Elmore, London. 
17,632. ARTiFICcIAL Stone, E. Edwards.—(0. Terp, Ger- 
many.) 
17,633. Tunes for CycLes, H. W. Ayres and F. Fidler, 
ondon, 
17,634. Rerarnina the Waist of Loosr.FrRonTED Gar- 
MENTS in Position, C. H. Beasley, London. 
17,635. Propucing CoLourtnG Marrers, C, Dreyfus, 
London. 
17,636. Exrractine Precious MetA.s from their Ores, 
F. Webb, London. 
17,637. TRavELLING Trunks, B, F. von Liliencron and 
C. Pieper, London. 
17,638. HorticuLtuRAL THERMOMETERS, F, A. Darton 
and F. G. Phillips, London. 
17,639. CANDLE-HOLDER, J. Richards and L. Phizack- 
leias, London. 
17,640. Napkin for Inrants, H. W. Warren, London. 
17,641. Brakes for Cycies, 8. T. H. W. Shaw, London. 
17,642. Treatment of Ruea, F. J. H. Sampson, 
London. 
17,643. TRANSFORMATION of O1L into a Gas, J. Lyle, 
London. 
17,644. Dressino 
ndon. 
7,645. ATMOSPHERIC Gas 
London. 
17,646. Burrer, W. Cole, London. 
17,647. Macuines for Boots and Sxogs, 0. Robinson, 
London. 
17,648. Lactine Hooks or Stups, E. Bostock, London. 
17,649. Boppy and FLy Frames, R. Brinton, London. 
17,650. VeLocivepes, J. and A. B. P. Harrington, 
London. 
17,651. Taps or Vatves, W. B. H. Drayson, London, 
17,652. Carsons for Etectric Arc Lamps, H. H. Lake. 
—({The Thomson-Houston Internationat Electric Com- 
pany, United States.) 
17,653. Locks for Doors, N. G. Sorenser., London. 
17,654. Extractine Fatry Particves from Emvu.sions, 
C. D. Hellstrim, London. 
17,655. Heatinc Merars by Ececrricity, G. D. 
Burton, A. H. Eddy, and G. T. Briggs, London. 
— PLaTEN PRINTING Macuines, J. Winterton, 






Hor Pants, &c., L. Muirhead, 


Burners, C. Crastin, 


on. 

17,657. Caeckinc Amounts Drawn for on BANKERS’ 
Cureques, L. Jones, London. 

17,658 Macuines for Benpina J. W. 
MacKenzie.—(H. Lefevre, France.) 

17,659. CuLoring, P. de Wilde, A. Reychler, and F. 
Hurter, London. 


Mera.s, 
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17,660. Distnrectinc WaTer-cLosets, &c., F. M. 
Vokes, Southampton. 

17,661. Sprine Tip Cap, B. J. West and F. Dickens, 
London. 

ao Feepinc BorrLe Protector, A. L. Macdona, 

ndon. 

17,663. Torprepogs, W. H. Astell, Kent. 

17,664. Drawinc Routiers of Wet SpinninGc FRAMES, 
W. Young, Belfast. 

17,665. Scissors, &c., J. and H. Robinson, Bradford. 

17,666. IMparTING Humipity to the ATMospHeErE, A. 
Scott, Sheffield. 

17,667. Preventinc the Breakine of Sprinos, &c., 
J. T. Shipman, Doncaster. 

17,668. Fices for Taimminc Fincer Naizs, T. C. Brown, 
London. 


17,669. Tine Prot , WHees, H. W. White, 

London. & 

17,670. Cartpren’s Ca , C. F. Owen, Man- 
chester. 

17,671. Heaters, F. Hocking, Liverpool. 

17,672. Warter-cLosets, J. and A. Duckett, London. 

17,678. GasLicnt Protector, F. E. Nichols, Leicester. 

—. Horse CoLttarR Measure, A. H. Stevens, 

ndon. 

17,675. Supportinc Frac Pore, W. H. W. Taylor, 
London. 

io Securinc Brusu Hanpwe, W. Witschel, Liver- 
pool. 

17,677. Rotary Enornes, A. Springer and J. Ullrich, 
Manchester. 

17,678. Basstnettes, &c., J. T. B. King, Manchester. 

17,679. Boister Sips, J. Rodger, Bradford 

17,680. Construction of Suips, A. Foerste, Glasgow. 

17,681. AzRaTING Brewers’ Wort, R. H. Leaker, 
Bristol. 

17,682. Bertine Ticket, J. T. Etches, Leeds. 

17,683. JacquaRp MecnanisM, J. Holt, London. 

17,684. Garments, Cloaks, and Capes, A. F. L. and 
W. L. Hepton, London. 

17,685. Lixxs, R. C. Braithwaite and W. Kirk, Bir- 
mingham. 

17,686. Furniture Castors, H. W. Tyler, London. 

a oe Spuirtine or Divipine Coat, &c., H. W. Tyler, 

mdon. 
_, CorE-ATTRACTING SoLenorps, W. R. Michl, 
0 


n. 

17,689. Securinc Starr Rops, G. Chisholm, jun., 
Glasgow. 

17,690. Game, W. McDermott, London. 

17,691. Mirror CaLenpar, J. Ellis, jun., London. 

17,692. Compinc Woot, &c., G. E. Donisthorpe and T. 
Burrows, London. 

17,693. CycLe Tres, J. Paterson and T. Hill, Glas- 


gow. 

17,694. Mai Carts, R. C. Thompson and R. Rogers, 
Binoingham. 

17,695. Improvep Drain Pir, T. W. F. Newton, Bir- 
mingham. 

17,696. Enorng, A. F. G. Brown, G ‘ow. 

17,697. Metatiic and Composite Boxes, H. J. 8. 


Brown, Glasgow. 
17,698. Fixine Putteys, G. P. Walker and 8. M. Cock- 
urn, on. 
17,699. Compass, W. D. Whyte and J. Thomson, 
G Ww. 


17,700. Containers, J. Johnson.—(J. Proeger, United 
States.) 

17,701. Ort Cups, W. H. Thompson and R. Thompson, 
London. 

17,702. Pornt Protector, E. H. Micklewood and A. W. 
Hold, Plymouth. 

17,708. Compound Liquip, D. A. J. Romero, London. 

17,704, Beapep Trimminos, C. 8. Wood, Nottingham. 

17,705. Looms, E. Nutter, Bradford. 

17,706. Vottmeter, F. H. and H. Nalder, C. W. 8. 
Crawley, and A. Soames, London. 

17,707. VottTmerer, F. H. and H. Nalder, C. W. 8. 
Crawley, and A. Soames, London. 

17,708. Sprinc Catcu, G. B. R. Bousfield, London. 

17,709. Race Horssr, J. Gardner and J. Lang, Preston. 

17,710. Disconnectinc Runaway Horses, J. Smaill, 


mdon. 

17,711. Viotet Back CoLourine Dyes, J. R. Geigy, 
on. 

17,712. Rorary Enoinzs, J. Cloarec, London. 


17,713. Detivery of Liquips, L. Guin and A. Cavan, 
ndon. 











SELECTED AMERICAN PATENTS, 


From the United States’ Patent Office Official Gazette, 


458,002. Om Press, P. Rilard, Toulon, France-— 
Filed November 20th, 1890. 

Claim.—(1) In a filter press for the extraction of oil 
from ol nous substances and for like purposes, the 
combination, withacylinder havingaseriesof mortises, 
of filtering surfaces composed of plates or blades of 
steel laid face to face and provided with projections or 
bearings and intervening spaces for the escape of 
liquid, said plates being supported in said mortises, 
substantially as described. (2) The combination, with 
the cylinder and piston or compressing device of a 
filter press, of a regulating valve and its springs, said 
valve having a cylindrical body which fits in a cylin- 
drical valve opening of the press, so that the valve 
cannot open to permit escape of the material treated 

















until such material has been subjected to a certain 
minimum compression, substantially as described. (3) 
The combination, with the cylinder having filtering 
surfaces and a piston or compressing device, of a 
regulating valve set and held in the valve ome by 
the resistance of powerful springs and arranged to 
open the discharge outlet only after it has travelled a 
certain distance, as specified, said valve being provided 
with a conical point and with guiding wings and 
intervening grooves or recesses in which the cake is 
compressed against said filtering surfaces, substantially 
as described. 


458,115. Meruop or Execrric BenpING AND 
STRAIGHTENING, EB, Thompson, Lynn.-- Filed March 
2nd, 1888. 

Claim.—The herein-described improvement in metal 
working, consisting in maintaining a continuous 
— or given section of metal to be treated 

a position in an electric circuit between two current- 
bearing electrodes or clamps until the same is heated 















eT) 





to the desired plasticity, and then subjecting the 
heated metal to the action of a suitable forming or 
shaping device—such, for instance, as a plunger or dic 
—normally out of connection with the metal while the 
current is passing through it. 


458,165. Process or MANUFACTURING SHELLS, R. A, 
Hadfield, Sheffield, England.—Filed February 11th, 


890. 
Claim.—In the art of making hollow steel projectiles, 


458,165] 
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the improvement, which consists in casting such pro- 
jectile in substantially finished form in the mould, and 


[458165] 
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then finishing and compacting its surface by axial 
rolling, substantially as described. 





_— ‘ 





47. FLExisLte TirE FoR WueeEs, B. C. Fostr 
“Ee York, N. ¥.—Filed October 7th, 1890. 
Claim.—A flexible tire for wheels, comprising a con- 
tinuous hollow rim circular in cross section and a con- 
tinuous spider-like web formed within and integrally 


458,547. 





with the said hollow rim, the said web comprising 4 
central hub and radial spokes, so as to produce, in 
connection with the said rim, a series of continous 
compartments separated one from the other, substan- 
tially as shown and described. 
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OURSELVES. 

To-pay THE ENGINEER will be published at 33, Norfolk- 
street for the first time. The change has not been made 
without reluctance. For thirty-five years the home of THE 
ENGINEER has been at 163, Strand. The development of the 
j ournal and the enormous increase in our business trans- 
actions have been sufficient in themselves to render the 
need for larger and in every way more commodious pre- 
mises imperative. The temptation to glance at the past 
history of THE ENGINEER at such a time is irresistible; and 
we doubt not that our readers all over the world will not 
only bear with us, but take an interest in what we have to 
say. The first number of THE ENGINEER was published 
on Friday, the 4th of January, 1856, and on Christmas 
Day next the seventy-second volume of Tue Enet- 
NEER will have been completed. Its first home was at 
201, Strand, but being very soon found unsuitable in 
various ways, a change was made, and the editorial and 
publishing offices were transferred to 168, Strand, and 
thence THE ENGINEER has issued regularly for nearly 
thirty-six years. 

Thirty-six years is a short time in the history of nations. 
Measured by events it is an eon in the history of a journal. 
The growth of the newspaper in not Great Britain alone, 
but the world, has been unparalleled ; and what is true 
of the daily press is not less true of technical journals. 
In 1856 the technical press could scarcely be said to 
have any existence. The Mechanics’ Magazine was 
the sole weekly representative of engineering science. 
Three monthly magazines, the Civil Engineer and 
Architect's Journal, the Practical Mechanics’ Journal, 
and the Artizan also existed. In the United States 
the Scientific American filled the field. In France and 
Germany a technical press was hardly thought of. From 
the first moment Tue ENGINEER undertook to perform 
duties and do work which no other journal had attempted. 
The greatest difficulty in its way lay in the fact that engi- 
neers did not understand the necessity for such a jour- 
nal. They had to be educated. They had to be convinced 
that it was possible to derive benefit from the inter- 
change of ideas; the communication of facts; the early 
announcement of scientific discoveries. Mechanical 
engineers engaged in the manufacture of machinery had 
yet to learn how much judicious advertising could do for 
them. Those who wanted what engineers made did not 
at once see how their operations could be facilituted and 
their business success promoted by being able to ascertain 
from week to week precisely where they could procure 
exactly what they wanted. 

It is not remarkable that under these conditions the pro- 
gress of THE ENGINEER was at first slow. But as years 
rolled on, the efforts of the proprietors of the journal began 
to beappreciated. After a time men of science, who had 
at first looked askance at an engineering journal, came 
to understand that THe ENGINEER was respectable. 
They began to recognise the fact that it was impartial 
and absolutely independent. They perceived that in no 
way could they better address the world than through 

its columns; and thus it happened that from a com- 
paratively early period we were able to enlist the ser- 
vices, as contributors to our pages, of the most gifted 
minds of the day. Tyndall, Fairbairn, Mallet, Napier— 
to name only a few—lent their aid, and the splendid 
papers from the pen of Macquorn Rankine which en- 
riched our pages, have, it may be said, never been sur- 
passed, not only in intrinsic excellence, but in their 
admirable adaptation to the demands of the public he 
addressed. 

The era was one of progress. In every direction ad- 
vances were being made in science, in engineering. With 
this advance we have had tokeep step; nay more, we had 
not only to follow scientific opinion, we have had to lead 
it. As the world of our readers advanced in knowledge 
they became naturally more and more exacting. The 
rapidly augmenting influence of the journal was attested 
by the equally rapid demand for it. Its circulation 
reaches now a point far beyond anything that could have 
been anticipated. There is no corner of the earth in 
which Englishmen are not found, and there is no place, 
we believe, in the world to which a newspaper can be 
sent to which Tor ENGINEER is not regularly transmitted. 

As engineering and the kindged sciences developed and 
advanced, it became more and more evident that com- 
pleteness and accuracy could only be secured by dividing 
the literary work of THE ENGINEER among highly compe- 
tent specialists, and arrangements were accordingly made 
for carrying this principle into practice. The subjects 
dealt with in our pages admit of classification into groups. 
The highest authorities on each group contribute to our 
columns; and we have no hesitation in adding that we 
have spared neither trouble nor expense to supply our 
readers with the best information that can be obtained, 
while elaborate pains are taken to obtain that accuracy 
which can only be secured by getting facts at first 
hand, and by seeing for ourselves whether things are or 
are not as they are represented to be. We may cite, 
for example, the articles on ordnance and armour which 
have appeared in our pages. We have done work which 
the British Government would not undertake. Our special 
commissioner has proceeded to Italy to see a few rounds 
fired from the 100-ton gun; to France, to Germany, to 
Russia, to witness trials of armour-plates. As to the 
consideration we have given to civil engineering, we can 
with pardonable pride turn over the leaves of our volumes. 
We have endeavoured at all times to combine practice 
with theory, and the highest mathematical investigations 
will be found side by side with articles which may do the 
student and the working artizan a good turn. 

An enormous improvement has been effected, especially 
during recent years, in the art of engraving. From the 
first it was evident that if Taz ENGINEER was to be really 
acceptable to engineers, it must be well illustrated. 
And not only must the engravings be good, the subjects 
selected for illustration must be excellent. Incredible 
difficulties had to be overcome. Engineers could not 





understand why they should be asked to supply draw- 
ings for reproduction in our pages. Some of the leading 
minds most free from prejudice, however, began to see that 
if THe ENGINEER was to be efficient engineers must help to 
make it so. They set an admirable example which has 
been followed ; and engineers in the present day fully 
understand that the worst thing a man can do is to 
affect secrecy concerning his work. We have availed 
ourselves of every resource of the engraver’s art, and we 
believe that the illustrations which have appeared (and 
will appear in our pages), represent the best that can be 
done. Several years ago a novel feature was introduced. 
We began the publication of a portfolio of working draw- 
ings. These were to all intents and purposes tracings to 
a large scale of machinery, docks, bridges, &c. The 
demand for these was very large. It is advisable here to 
give the reason why we ceased to publish them. They 
were, as we have said, printed on tracing paper. It was 
necessary to stack thousands of sheets in bundles on each 
other, and extraordinary precautions were required to 
prevent these heating, and taking fire. Every effort was 
made to procure a tracing paper suitable for our purpose 
and exempt from this risk, but without avail, and we 
were reluctantly compelled to abandon the production of 
our portfolio. But there were other directions in which 
we could supply a popular want, and we may direct 
attention to the plates of locomotive engines which 
appear from time to time in our pages. Nothing 
approaching these in dimensions or execution has been 
seen elsewhere, and our readers have fully appre- 
ciated them; to such an extent, indeed, that in some 
cases we have had to reprint complete editions of them. 
Our series of war ships is to this moment unique. 
Concerning marine engines it is, we think, unnecessary 
to say anything. The successful type of marine engine 
that has rot been fully illustrated in our pages has yet 
to be invented. What we have accomplished in the past, 
we can certainly perform in the future. In engineering 
there is no going backwards; it is impossible to stand 
still. What is true of engineering is necessarily true of 
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Plan Showing Position of ‘‘ The Engineer” Offices Old and New 


any journal which will satisfy the demands of engineers ; 
and our readers may rest assured that we have no more 
intention of standing still than they have. But we must 
let the future speak for itself. 

Nor can it be said that devotion to science has excluded 
trade from our columns. [From the inception of THE 
ENGINEER it was seen that its readers would ask for 
ample information concerning trading questions. Some- 
thing different from dry lists of prices was demanded, 
and accordingly we appointed special correspondents in 
all the great centres of industry, who from week to week 
supply trade news, the accuracy of which is secured by 
every means known to us. Nor is our work in this 
direction confined to Great Britain. Our representatives 
work for our readers in Europe, in America, in Australia ; 
and the condensed and selected information to be found 
in our abstracts of consular reports can be found in no 
other journal. 

We give this week two pictures, which will, we think, 
interest our readers. The one shows the old home of 
THE ENGINEER; the other its new home. 163, Strand, 
is a “bit of Old London,” not devoid of a certain 
picturesqueness. It was built in the reign of Queen 
Anne, and its panelled rooms and quaint mantel-pieces 
and fire-grates testify to its antiquity. Some thirty 
years ago, while repairs were being carried out, a large 
cellar was found, extending under another house, of the 
existence of which our neighbour was not aware. Under 
the roadway of the Strand, deep below the level of pipes, 
is a large vaulted chamber, built apparently of Roman 
bricks. The old house will soon pass out of existence. 
It is to be demolished, partly on account of a settlement 
manifest in our engraving, and on its site will rise a 
modern structure. 

A glance at our supplement will suffice to show that 
we have secured premises in every respect more com- 
modious than those which we have left, not without a 
certain regret. We give a small plan, from which our 
readers will see that the distance from the old to the new 
home of THe ENGINEER is but insignificant. Its proxi- 
mity to the Temple Station of the District Railway 
renders 33, Norfolk-street, perfectly accessible at once 
from the City and from Westminster. 








A LarGE SuGAR PLANT.—Messrs. Deacon, Maxwell, and Dore, 
of Birmingham and Java, who carry on business in this country 
under the title of Samuel Fisher and Co., Nile Foundry, Birming- 
ham, have just completed a large triple effet evaporating plant, 
which is about to be shipped, together with its vacuum engines and 
pumps, to Java. This machinery comprises only a small part of a 
complete set of plant which the firm have designed and supplied 
on instructions received from their resident partner in Java for a 
new estate in Dutch East India. The three casings are of mild 
steel, 7ft. 6in. diameter in the body, the overall height of these 
being 18ft. 6in. ; the tube plates are entirely of brass. Each vessel 
contains 750 2in. brass tubes, or 2250 tubes in all. Mr. Maxwell’s 
patent vapour inlets are fitted to this apparatus, whilst other im- 
portant improvements have been introduced, and a highly improved 
evaporative duty has been guaranteed. 








THE NAVY OF THE UNITED STATES. 
No. I. 


Amipst the gloom and uncertainty prevailing around 
us, one fact shines prominently out, ‘ All nations are 
arming themselves.” If this remark, which we are 
quoting from the Times of 1875, was characteristic in 
any sense of the period during which it was written, 
certainly its truth is accentuated ten-fold at the present 
time. Yet, singularly enough, through all the din and 
clash of arms, and all the preparations for prospective 
campaigns, which are creating in the countries of Europe 
a condition only describable as that of being “ under 
banked fires,” and only requiring the breath of 
mobilisation to fan them into flame, the United States of 
America has stood aloof as a calm spectator of the game, 
content seemingly in the fancied security of its own 
isolated position. 

The feeling of that country up to the present time can- 
not be more concisely put than as it is expressed in the 
opening clauses of the “Report of the Policy Board,” 
which was assembled at Washington in 1890 to consider 
the policy that should be pursued by the American Navy 
Department in the construction of a new fleet, to be com- 
mensurate in power and dimensions with the require- 
ments of the United States. It runs as follows:—‘‘ For 
the United States, it may be confidently asserted that the 
chances of war are much less than for most European 
nations. The isolated position of this country 
removes many incentives to war. We fear no encroach- 
ments upon our territory, nor are we tempted at present 
to encroach upon that of others. Our territory does not 
obstruct the free passage to the sea of the commerce of 
any nation, nor is our own obstructed in any similar way. 
We have no colonies, nor any apparent desire to acquire 
them, nor will this desire probably arise until the popula- 
tion of this country has overflowed its vast limits, or its 
great resources become strained to maintain it. 2 
Our commerce is carried in foreign vessels. . . . 
these reasons combine to make the United States self- 
contained to a greater degree than any other important 
nation. The chances of war would seem to be at 
a minimum.” 

So much for the policy of America as it has been. We 
need but to read a few lines further on in the report to 
perceive how a sense of danger has been recently aroused 
in the minds of those holding authority in the States. 
“But,” it goes on to say, “ there are not wanting indica- 
tions that this comparative isolation will soon cease to 
exist, and that it will gradually be replaced by a condition 
of affairs which will bring this nation into sharp commer- 
cial competition with others in every part of the world. 
Even now our commercial relations with our nearest 
neighbours are clamouring for modification, both by sea 
and land; and, in the adjustment of our trade with a 
neighbour, we are certain to reach out and obstruct the 
interests of foreign nations.” 

It is, then, the Canadian difficulty that has aroused in 
the United States a painful suspicion as to its own 
condition of unpreparedness for war. The problem to 
be solved, however, is not in any way pertinent to the 
development of land forces. But whilst’ recognising 
fully, and rejoicing in the conviction that the Atlantic 
and Pacific furnish a practically insurmountable barrier 
to an invading army, the American statesman now at 
length realises with anxiety the fact that his country’s 
extended coast-line is a constant temptation to an enemy 
who can assail him from the sea. He has, therefore, 
only to fear a naval attack; and the question before him 
is, ‘‘ How shall I best protect myself against such a con- 
tingency?” The report of the Washington Policy Board 
does not mince matters, or display any unpatriotic 
delicacy, in setting forth its reasons for the urgency of 
such a question being put to the country. Reviewing its 
existing condition, the report says:—‘t When we consider 
for a moment the naval force which might be brought 
against us in case of war even by a second-rate Power, 
we are astonished at our own weakness and total lack of 
preparation. When we consider the wealth of our 
country, or our ability to maintain a Navy, and the 
interests at stake in case of war, we are again forced to 
admit that our navy is insignificant, and totally dispro- 
portionate to the greatness of the country, and to the 
task which would certainly fall to it in the case of war.” 

That the importance of the problem to be solved, and 
the value of its solution, are not in any measure exagger- 
ated will appear from a glance at some of the fignres 
introduced into the report. It is stated that the vaiue of 
the imports and exports exposed upon the high seas hailing 
from and to the ports of the United States amounts 
to £300,000,000 annually, and that the coastwise trade 
would double these figures. This is entirely irrespective 
of exposed coast property, the value of which can hardly 
be over-estimated. But as to the commercial question, the 
Board remarks that “if the Port of New York alone were 
blockaded for even three months it would produce greater 
confusion and loss than would be directly inflicted by a 
bombardment of the city, even in its present unprotected 
condition.” The finding of the Board is, therefore, that 
the United States Government “ should proceed, with all 
possible dispatch, to provide a navy of such a character 
and magnitude as will efficiently protect commerce, 
prevent the blockade of ports, and maintain American 
rights and honour away from home.” 

This involves several considerations. First, what is the 
force with which the States may have to contend? This 
question can scarcely be answered alone. But combined 
with the second condition, viz., proximity of an enemy’s 
bases of supply, much in the shape of solution may be 
usefully thought out. The third condition is as to the 
extent of area to be attacked or defended. Assuming 
the first and second conditions to hang upon one another, 
it is clear that the immediate proximity of his bases of 
supply would enable a prospective enemy to detach, if 
practicable, the whole of his fleet for the purpose of 
attack or blockade, whether his ships were of great or little 
coal endurance. Also that without such handy and local 
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means of replenishing coal and ammunition, only ships 
of large coal endurance and of considerable capacity 
could be utilised by a distant foe. Perhaps a passing 
thought as to Bermuda, Jamaica, and Santa Lucia was in 
the minds of the members of the Policy Board in this 
connection. The limits, then, to be fixed for the naval 
strength of the United States should secure the following 
ends:—‘* To be able in case of war to destroy com- 
pletely, at its outbreak, every base of supplies belonging 
to an enemy which should be in proximity to our 
country, and at the same time to protect the converging 
highways of our commerce.” Later on, as the details of 
the report are further elaborated, we shall find side issues 
of duty, involving the construction of ‘ commerce 
destroyers” and other vessels to act in distant waters; 
but the leading principles as to what should be expected 
of the remodelled American navy are embraced in the 
two ideas just set forth. 

Now for the strength which the Policy Board is of 
opinion should be constructed to meet the ends in view. 
It is said that, assuming its coaling stations to be intact, 
Great Britain will soon be in possession of thirty battle- 
ships, twelve armoured cruisers, and eighty-seven pro- 
tected cruisers, all of which could operate against the 
United States; but that, from a home base, the coal 
endurance of our fleet would only permit of seventeen 
battleships, nine armoured cruisers, and sixty-three pro- 
tected cruisers being thus employed. The corresponding 
numbers of the ships of other nations which could act 
under these circumstances is of course very much smaller. 
France has cruisers, but no ironclads, which could act 
from a home base. 

The Board concludes its arguments on this head 
with the ominous statement:—‘‘Hence the manifest 
need of destroying such bases at the outset. So great 
would be the advantage to an enemy of protecting 
such stations, and so much also would it diminish his 
power if they were destroyed, that we might be assured 
of a desperate struggle over their possession. No more 
forcible illustration can be found of the importance of 
these bases of coal and ammunition supply, . .. . 
than in the fact that, without them, were we possessed of 
an adequate force, no nation could send an ironclad 
against us, except England and Italy.” This statement 
has an important bearing upon the question of strengthen- 
ing the coaling stations of the British Empire. 

The estimate of ships required for America has therefore 
been based upon the numbers requisite to complete the 
destruction of all proximate coaling and ammunition 
stations, and to protect the ocean highways of commerce, 
this last involving the protection of the approaches to 
the commercial ports of the United States, and their 
security against blockade or bombardment. It is assumed 
that the most powerful prospective enemy with whom 
collision would be possible is Great Britain, and her 
effective force is now thirty battleships and one hundred 
cruisers; but that conditions can hardly arise when that 
or any other nation possessing an important commerce 
can detach her entire naval force for distant operations. 

The question, therefore, practically resolved itself into 
one of coal endurance, and this factor was the one which 
was given most prominent consideration in the pro- 
gramme brought forward. It was as follows :— 


Battleships of great coal endurance 2 10 
Battleships of limited coal endurance ... 25 
Cruisers of 4000 tons and over... ... 24 
Torpedo cruisers of about 900tons... .. ... ... ... 15 
Special cruisers for China service of about 1200 tons... 5 
RRP ee age ere 
Torpedo depot and artificers’ ships ... ... ... ... 3 

Ships ofallclasses ... ... > 

First-class torpedo boats ... ... ... . . 100 


The battleships of great coal endurance would operate 
on distant service, having power to remain at sea during 
a long period. The battleships of limited endurance 
would constitute a fleet of heavily armed and armoured 
ships to act along the coasts or in the Gulf of Mexico. They 
would serve the purpose of keeping American ports open, 
and destroying an enemy’s bases of supplies within a 
thousand miles of the coast. The limited depth of water 
to be found at the entrance to the harbours of the 
Atlantic and Gulf ports makes it necessary that even the 
first-class battleships of the United States should be 
constructed on the least possible draught. The “ pro- 
tected cruisers” will embrace some of 22 knots speed. 
They will possess the greatest coal endurance, and are 
intended to capture or destroy the fastest merchant 
vessels in the world, whilst they will also be capable of 
fighting vessels of their own class. The armoured 
cruisers will have their fighting power and protection 
greatly developed, and are intended to overpower any 
vessel of the cruiser type now built or projected. Their 
coal endurance will be less. The preliminary description 
of the cruisers thus concludes:—* A certain proportion 
of these cruisers of all types would find their proper field 
of usefulness in destroying the commerce of an enemy 
5 commerce upon the high seas is the most sensi- 
tive of all interests in time of naval war. It is 
difficult to protect and easy to destroy.” 

The programme submitted by the United States Policy 
Board has been modified very considerably in the con- 
structive authorisation passed by Congress, and whittled 
down so extensively that, in point of numbers, it may be 
almost said to have been shelved; but the designs and 
general features of the various classes have been pre- 
served partially, the great ironclads now under construc- 
tion, and the two ‘commerce destroyers” being notable 
instances of this. We shall give, in another article 
upon the subject, the steps which have been taken by the 
United States Government to further the creation of the 
new navy, and also the details of ships proposed to be 
built, with the periods which will be occupied in the 
progress of reconstruction. 








PROPOSED SouTH AFRICAN ExuipiTion.—A South African and 
International Exhibition is proposed to be held at Kimberley in 
1892. Particulars at South African House, Bishopsgate-street. 





HARBOURS AND WATERWAYS. 





Tur Tees Conservancy Commissioners have decided on 
applying for further Parliamentary powers to enable them to 
raise £150,000, for the purpose of going on with increased 
dredging in the river, which is estimated to cost £80,000; 
and also for making railways, and widening the river at Blue 
House Point; and for taking away Ichaboe Point, near Port 
Clarence, and so improving the approach to Middlesbrough 
Docks. 

The Clyde Trustees have decided to purchase additional 
dredging plant, in order to deepen the river to a uniform 
depth of 17ft. throughout at low water. This will give 29ft. 
at high water. About a million and a-quarter cubic yards of 
material were taken out of the river last year; of this, 
900,000 yards was deposit, and only 350,000 yards was new 
material. One half the average dredgings of recent years 
have been freshly-deposited material. In addition to the 
regular dredging, about 44 millions of cubic yards of sand 
have to be removed in connection with the new Cessnock 
Dock. With the present appliances this would take about 
eight years. It has therefore been determined to obtain a 
dredger of the most powerful class, fitted with the electric 
light, so as to work night and day; and also new barges 
capable of carrying 1500 tons, or about four times as much as 
the present barges hold. 

The Manchester, Sheffield, and Lincolnshire Railway 
Company has decided to erect a new dry dock and coal 
jetties at Grimsby, to accommodate the rapidly-increasing 
fleet of steam fishing vessels which belong to that port, at an 
estimated cost of half-a-milion. 

The Preston Corporation, after full consideration of the 
final report of the Ribble Navigation Commission, have 
decided not to seek further Parliamentary powers for extend- 
ing the training walls next session; but to complete the 
works now in hand, and watch the result before undertaking 
any further outlay. 

A Board of Trade inquiry has been held at Peterborough 
by Major Marindin, as to the condition of the river Nene. 
It was shown by evidence that the navigable condition of the 
river Was sO te | that barges were sometimes prevented reach- 
ing Peterborough for three weeks. It was also shown that 
one great obstacle to any improvement is that an injunction, 
obtained by the Duke of Bedford, preventing the Commis- 
sioners from removing a gravel shoal in the river, on the 
ground that if this were taken away the tidal water would 
reach further up the river and so damage the fresh water 
which supplied his estate, bordering on the river. Mainly 
also, on the same ground, a Bill promoted by the Corporation 
of Wisbech some years ago for cutting off a sharp bend in the 
river and constructing a dock was thrown out, the Duke’s 
agents satisfying the Committee that this also would admit 
the salt water toa greater distance up the river. The Com- 
missioners, who have control over the river from North- 
ampton to Wisbech, were appointed by Act of Parliament in 
1852. These Commissioners expended £150,000, and taxed 
the land in some cases at the rate of 16s. an acre, but did not 
succeed in effecting the improvements intended. The tolls 
received from the navigation are expended, half in maintain- 
ing works, and the other half is paid to the Corporation of 
Wisbech. After hearing evidence at Peterborough Major 
Marindin inspected the river from Peterborough to Wisbech, 
examining the shoals and accretions which had been allowed 
to accumulate since the works of 1852, and which interfere 
with the navigation, and prevent barges with timber and other 
materials from getting up to Peterborough. 

About seven years ago a harbour was erected at Port Ness, 
Lewis, at an angle in the coast, by the Fishery Board, at a 
cost of £6000. Fora time this shelter proved of very great 
benefit to the fishing boats. Two years ago the entrance 
became blocked with sand to such an extent that the boats 
could only enter at the top of the tides. Under the advice of 
Messrs. D. and T. Stevenson it is now proposed to close the 
existing entrance, which is a natural opening between two 
ridges of rock standing out from the shore. A new entrance 
is to be made 200ft. to the east of the present opening, and 
the rocks used as a breakwater to protect the channel leading 
to the basin. The new entrance is to have 3ft. at low water. 
A new breakwater of concrete is to be constructed, extending 
in a southerly direction to the east of the new entrance for a 
distance of 250ft., the depth at the outer end being 15ft. at 
low water. The wall is to be 35ft. wide at the base, and 
have a 20ft. roadway on the top, and will also form a quay, 
at which steamers can be laid. The sum of £15,000 has 
been granted under the West Highland scheme, and a further 
expenditure of £1200 will be incurred in other improvements. 

It is also proposed to construct from the plans of Messrs. 
Stevenson a new harbour at White Hills, Banff, giving a 
depth of 8ft. at low water at the entrance, a length of wall of 
240ft., with 10ft. of water alongside at low water. The 
estimated cost is £9000. 

Works have been commenced for the improvement of the 
harbour of Thurso and the deepening of the river. So long 
ago as the reign of George III., an Act of Parliament was 
obtained for improving this harbour, but the works were 
never carried out. Trade, however, has been increasing, and 
the want of proper accommodation for shipping at last led, 
two years ago, to steps being taken to obtain the ne 
powers and raise the money required. Apart from local 
advantages, the new harbour will be of great service to the fishing 
boats, which have frequently suffered very heavy losses for 
the want of a haven of refuge in the heavy, and often sudden 
storms which take place on this part of the coast. The fish- 
ing ground, both for herrings and whitefish, is very produc- 
tive, and the fishing occupies a large number of boats. 
Paving stones are largely exported from Thurso, and there is 
a trade in the import and export of coal, grain, meal, salt, 
and timber. Spring tides only rise 124ft. in the harbour, and 
neaps 10ft., and, as the water at low tide is shallow, vessels 
of any size are prevented from reaching the quays. The new 
works include a breakwater 440ft. in length on the west bank 
of the river, a quay 380ft. long, and a jetty 160ft. long, two 
large shipways, also the deepening and widening of the 
entrance channel and river. The estimated cost is £18,000, 
of which £13,000 will be advanced by the Public Works Loan 
Commissioners. The works have been let to Mr. John 
Mackay, and are being carried out from the designs and 
under the direction of Mr. Barron, C.E., and are expected to 
take seven years to complete. 

At the half-yearly meeting of the Liverpool and Leeds 
Canal the chairman, after moving a dividend at the rate of 
4 per cent. per annum on the amount of the capital as now 
settled, which was equal to £8 10s. on original shares, 
reported that the Bill which they had promoted had, with 
certain amendments, become an Act, and effected an entire 
re-construction of the financial constitution of the company. 


The nominal capital, which stood at £401,664, and which 
formed only a small portion of the actual expenditure on 
works, which had amounted to more than a million and 
a-half during the past 120 years, has now been converted into 
£1,225,000 stock, or at the rate of £425 for each original 
share. Powers are reserved for increasing this sum by the 
further issue of £225,000 in shares. Power has also been 
obtained for improving the water supply by impounding a 
portion of the upper waters of the Eshton Brook, in Yorkshire, 
and to convey this water by a line of pipes to the summit of the 
canal. It is intended to carry out considerable structural 
improvements for the purpose of facilitating the working of 
the canal. 

The committee appointed to consider the works now in 
progress in the harbour of Natal have, after a long con- 
sideration of the matter and hearing evidence, reported in 
favour of continuing these works on the lines laid down by 
their present engineer, Mr. Methven, M. Inst. C.E., until the 
end of the present year, and then that a Commission should 
be appointed to inquire into the position of the works at that 
time and to report on the results obtained. The committee 
state that the harbour engineer, Mr. Methven, “ is bringing 
great energy and ability to bear upon the problem which has 
been given to him to solve. All through the inquiry his 
carefulness and thoughtfulness have been evident, and for 
these reasons it is considered premature to call in any outside 
opinion.” The present works are a continuation and further 
development of those initiated by the previous engineer, Mr. 
Innes. The lines upon which the works are designed are to 
provide shelter and depth, considerable reliance being placed 
on the tidal scour to attain the latter. Accordingly votes 
have been included in the Supply Bill for the continuation of 
the Innes Breakwater for a further distance of 900ft., at a 
cost of £50,000; the extension of the north pier for 1500ft., 
£20,000; a training wall along the inside of the bluff shore, 
£5000; and for hydraulic machinery, £7000. The present 
proposed extension of these works will restore the break- 
water and north pier to the same relative position to each 
other to that which they occupied in 1888, when the best 
results were obtained, and a deepening of 3ft. had resulted 
from the scour. The depth of water on the bar has been 
gradually increasing from 6ft. 84in. to 11ft., or at the rate of 
an average annual gain of 8iin. The actual cost of the 
work has been about £110 per foot, or £65 less than was 
estimated. During the year 1890, 750,000 tons of material 
have been removed from the inner harbour by dredging. 
Although there appears to be a diversity of opinion as to any 
further contraction of the width of the entrance, and as to 
the effect of the works as at present being carried out in per- 
manently effecting a deepening on the bar, the testimony is 
unanimous as to the advantage derived from the shelter 
afforded by the breakwater. For this reason an apinion 
prevails amongst some members of the Executive Committee 
and others that the breakwater should be pushed forward at 
all costs. The engineer, however, contends that the break- 
water and works should be kept in abeyance until the north 
training wall has been extended further, so as to contract the 
entrance and direct the full scour of the ebb on the bar. 
He considers that the north pier is at present too far behind 
the breakwater to exercise sufficient influence on the bar. 
He has full faith that when the entrance is contracted to its 
intended width of 800ft. the natural scour will be sufficient 
to deepen and maintain the entrance without dredging, and 
does not want to resort to dredging until every means has 
been tried to accomplish the work by scour. 

The Belgian Government are taking active steps to realise 
the long-cherished idea of making direct communication for 
sea-going vessels to Bruges. Instead, however, of finding the 
necessary capital and carrying out the work, the Ministry of 
Public Works have announced their intention of inviting 
capitalists to come forward and carry out the proposed 
scheme in return for a concession of the dues and other 
advantages for a term of seventy-five years. The scheme 
embraces a port at Bruges, adjacent to the canal leading to 
Ostend, capable of accommodating a million tons of traffic ; 
a ship canal from Bruges to Heyst, with a depth of 26ft. of 
water: the formation of a basin at Heyst capable of accom- 
modating vessels drawing 26ft., with quays and the usual 
appliances for loading and unloading steamers. The persons 
tendering for this concession are expected to give full plans 
and details of the works proposed, and to deposit £4000 with 
the tender, and a further sum of £16,000 if the tender be 
accepted. The Minister of Public Works also announces 
the intention of the Government to grant a concession for a 
regular line of steamers of a total tonnage of 12,000 tons to 
work under the Belgian flag. The date for receiving tenders 
is March 28th next. 








ALNWICK SEWAGE DisposaLt.—The Alnwick Local Board of 
Health have instructed Mr. D. Balfour, M. Inst. C.E., of Newcastle- 
on-Tyne, to report on a scheme of sewage disposal for the town of 
Alnwick. 


MERCHANT NAVIES OF THE WoRLD.—The estimate of the Bureau 
Veritas with regard to the merchant navies of the world for the 
resent year puts the total number of vessels at 43,514, of which 
35876 are sailing vessels of 10,540,051 tons, and 9638 steamers of 


12,825,709 tons gross and 8,286,747 tons net. The figares as 
regards the steamers stand as follows :— 
: A Number Gross Net 
Nationality. of Ships. Tonnage. Tonnage. 
English 5,312 8,043,872 5,106,581 
German 689 930,754 656,182 
French 471 805,983 484,990 
American .. 419 533,333 375,950 
Spanish 350 423,627 273,819 
Italian . 200 294,705 185,796 
Norwegian. . 871 245,052 176,419 
Dutch . 164 220,014 149,355 
Russian 230 177,753 115,742 
Swedish 403 172,013 126,612 
Danish . 197 154,497 103,578 
Austrian .. lll 149,447 96,503 
Japanese .. .. . Ae 128,279 76,412 
BERS, Sali ew. 0 55 98,056 71,658 
Brazilian .. . : 129 75,970 48,901 
ree AA 68 70,435... 44,424 
Portuguese a 41 ; 49,364 .. .. 29,564 
The following table shows the progress made by the merchant 
navies under steam during the last decade :— 
—— Number of Gross Net 
‘ Vessels. Tonnage. Tonnage. 
1881-2 6,857 7,475,851 .. .. 4,880,558 
1882-3 7,301 8,404,982 .. .. 5,479,441 
1883-4 7,764 . 9,282,096 .. .. 6,087,164 
1884-5 8,433 .. 10,209,468 6,675,233 
1885-6 8,394 «» 10,269,504 6,719,101 
1886-7 8,547 -- 10,408,958 .. 6,817,400 
1887-8 8,718 .- 10,682,722 .. 6,954,610 
1888-9 8,335 ++ 11,045,937 7,251,747 
1889-0 9,256 .. .. 11,918,871 .. .. 7,748,046 
1890-1 oo es oo 9,688 .. .. 19,625,700 .. .. 8,286,747 
In other words, there has been an increase of 2781 vessels, with 





a tonnage of 5,349,858 tons gross and 3,406,189 tons net. 
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THE LAST DAYS OF THE GREAT EASTERN. 


By the kindness of Messrs. H. and C. Grayson, ship- 
builders and engineers, of Liverpool, we are able to give 
in this week’s issue some interesting views of the various 
stages in the process of breaking up the great leviathan. 

The Great Eastern was built in the years 1853-59 by 
Mr. Scott Russell at M:llwall, in the Isle of Dogs, from 
the designs of Mr. Isambard Brunel. Previous to 1851 
the only routes to India were the overland one, which 
was very expensive, and by sailing vessels vid the Cape 
of Good Hope, which was a long and tedious voyage. In 
that year the idea of running steamers to India vid the 
Cape was put in force, but did not prove successful, 
owing principally to the expense of maintaining coal 
depéts at various stations en route. This failure led to 
the idea of building a steamer large enough to carry 
suflicient coal for the voyage out and home, and Brunel 
was entrusted with the solution of this problem. For 
this purpose he designed a vessel 680ft. long, 83ft. 
broad, 114ft. broad over the paddle-boxes, 58ft. 
moulded depth, and 18,915 tons gross register, to be 
a yo with both screw and paddles, and with a com- 

ined nominal horse-power of 3000. These were the 
smallest dimensions which he considered would suffice 
for the purpose, the main object of which was to 
obviate the necessity of stopping to coal on the way, 
which had caused a delay of twelve to twenty days to 
those steamers which had previously made the voyage, 
and also to avoid the greatly-increased cost of coal sup- 
plied in this manner, as coal which could be purchased in 
England for 12s. to 14s. per ton would at the Cape an 
Australia cost from £2 10s. to £5 per ton. In 1853 Mr. 
Scott Russell got the order to build the ship, and also 
began the construction of the monster steam paddle en- 
gines, with four cylinders 14ft. stroke and 74in. in diameter, 
while Messrs. Watt commenced the screw engines with 
four cylinders 84in. in diameter and 4ft. stroke. This in 
1853 was no mean undertaking, involving a weight of ship 
and engines when completed of between 12,000 and 
13,000 tons. Misfortunes early attended her in the pro- 
cess of construction, and it was not until the 3rd of 
November, 1857, that an attempt was made to launch her, 
the weight of ship and launching gear being 10,300 tons. 
This did not succeed, and for three months she defied all 
attempts to get her off. At last, on the 3lst of January, 
1858, she was successfully launched, broadside on, into 
the Thames, and after another eighteen months’ work 
upon her she was so far finished as to commence her 
career as a show shipon the Thames in the autumn of 1859. 

Mr. Scott Russell adopted his wave line principle for 
the lines of the vessel, but to Mr. Brunel is due the idea 
of constructing her on the cellular system. She was 
built throughout of the best quality Lowmoor iron, 
30,000 plates, weighing about 10,000 tons, and secured by 
8,000,000 rivets, being used in her construction. From 
the keel to about 6ft. above the 28ft. water-line she was 
double from stem to stern, or two perfect hulls one 
within the cther, and about 34in. apart; above this the 
outside shell was continued for a height of 24ft., till it 
was connected to the cellular upper deck, the top of 
which was 30ft. above the load water-line. These two 
hulls were connected together by thirty-five longitudinal 
iron girders about 30in. apart in the flat of the bottom, 
increased to about 60in. apart at the bilges and up the 
sides, and this cellular hull was utilised so as to carry 
water ballast in any of the compartments when necessary. 
The interior of the ship and the cellular hull were each 
divided into eleven separate water-tight compartments by 
ten transverse iron bulkheads, two of which were 80ft. 
and the rest 60ft. apart; but there was none of the usual 
transverse framing in her construction. The holds were 
further subdivided by two water-tight iron longitudinal 
bulkheads 36ft. apart, and extending for 350ft. of the 
midship length of the vessel. The holds below the 
lower deck contained the machinery, boilers, stores, and 
coal; and the upper part, three tiers of decks all fore and 
aft, was appropriated for passengers, the lowest of these 
decks being about 6ft. above the water-line. Between the 
machinery and boilers below, and the passengers above, a 
strong iron deck was fitted, thus cutting off all communica- 
tion. The boilers occupied five of these central 60ft. com- 
partments and the engines two others, and the spaces 
between. the longitudinal bulkheads and the cellular sides 
of the ship were appropriated for carrying the 12,000 
tons of coal required for the voyage to India and back. 
The keel consisted of a flat plate 24in. wide and lin. 
thick, instead of the usual bar keel. The shell-plates 
were 8ft. long, 33in. wide, and jin. thick, each weighing 
one-third of a ton, and the iron deck and bulkheads were 
of 3in. plates. The upper deck, like the hull, was double, 
and formed a system of cells 2ft. deep. 

The cylinders of the oscillating paddle engines were 
four in number, 74in. in diameter, 14ft. stroke, and each 
one weighed twenty-eight tons when finished. The 
paddle-wheels were 56ft. in diameter, and steam for 
these engines was supplied from four double-ended tubu- 
lar boilers, each 17ft. Yin. long, 17ft. 6in. wide, and 13ft. 
9in. high, weighing without water 56 tons, and contain- 
ing 39 tons of water, with forty furnaces. The chimneys 
were only 6ft. in diameter, but being 100ft. high above the 
grate bars, there was an excellent draught. The cylin- 
ders of the screw engines were also four in number, 
84in. in diameter, 48in. stroke, and each one weighed 
thirty-nine tons when finished. The propeller was 
four-bladed, 24ft. in diameter. The screw propeller 
shafting was 150ft. long, and weighed sixty tons, and 
steam was supplied to these engines by six tubular boilers 
of nearly the same dimensions, with seventy-two fur- 
naces. The working pressure was 25 lb. per square inch, 


and each of the ten boilers was tested to a pressure of 
60 lb. per square inch. Her calculated speed was 15 knots 
per hour, and it was expected she would make the voyage 
between England and India in thirty to thirty-three days, 
instead of eighty days as taken by previous steamers, 
and between England and Australia in thirty-three to 
She was designed to carry 4000 


thirty-six days. 





passengers, viz., 800 first, 2000 second, and 1200 third- 


class, a crew of 400, 5000 tons of cargo, and 12,000 tons | hal 


of coal, and if fitted up to carry troops alone she had 
accommodation for 10,000. The total weight of ship and 
engines was over 12,000 tons, and when fully laden with 
passengers, cargo, and coal, she would weigh 27,000 tons, 
and be at a draught of 30ft. She had five funnels and 





six masts. The actual weights were :— 

Tons, 

Ironinhull ... 2... ... 7296 
Timber work and fittings 1576 
Masts, rigging, and sails 358 
Anchors, chains, &c. ...... 300 
Paddle engines, complete ...... 519 
Boilers to paddle engines (tu.!) ... 362 
Screw engines, complete _... 607 
Boilers to ditto (full) 632 
Paddle-wheels... ... ... 0... 0... 185 
Paddle-boxes and sponson beams 350 
Screw shaft and bearing: 153 
Screw propeller... ... 37 
Total ... 12,375 


On the 5th September, 1859, she was towed to Purfleet, 
and the next day proceeded to the Nore under her own 
steam, where the tugs left her, and she started on a trial 
trip round the English coast. She had not got farther 
than Weymouth when the explosion of the feed-water 
heater surrounding one of the chimneys occurred, killing 
and wounding several persons, and destroying almost 
everything in the grand saloon, but scarcely injuring the 
hull at all. After the damage was repaired the season was 
too far advanced to attempt an ocean voyage, so about the 


d | middle of October she paid her first visit to Liverpool as 


a show ship, and at the end of the month was taken to 
Southampton and laid up for the winter. In June, 1860, 
she made her first ocean voyage to America, chiefly as a 
show ship, for she only carried forty-two passengers out 
and sixty-eight home. Outward she ran 3242 knots in 
11 days 2 hours, giving an average sea-going speed of 
12-2 knots, and burned 2876 tons of coal; while homeward 
she ran 2980 knots in 8 days 20 hours, giving an average 
sea-going speed of 14 knots, and burned 2744 tons of 
coal. This voyage was a failure financially, for though 
over 190,000 persons paid to visit her, the total receipts 
did not equal the total expenditure. 

She was laid up at Milford Haven during the winter of 
1860-61, and left there on May Ist for New York with 
100 passengers on board, running a distance of 3093 knots 
in 9 days 14 hours. She left New York on May 25th for 
Liverpool with 212 passengers and a large cargo on 
board, and arrived off the bar there on June 3rd, making 
the passage in 9 days 13 hours. She was then fitted up, 
and took on board 3800 troops for Quebec, and made 
about the shortest voyage on record to that port, as well 
as proving herself a steady and comfortable sea boat. 
Returning to Liverpool, she started on September 11th 
for New York, with 400 passengers and a general cargo, but 
about 300 miles off Cape Clear she encountered a very heavy 
gale, which disabled both paddle-wheels and wrenched off 
the rudder head, and she lay like a log rolling heavily in 
the trough of the sea from Thursday evening till noon on 
Sunday. By this time temporary steering gear was 
rigged up, and she returned to Queenstown with her 
screw engines alone working, and making a speed of 
about 9 knots. She was again laid up at Milford Haven 
during the winter, and the necessary repairs having been 
effected, she made several runs between Liverpool and 
New York during the summer of 1862. In August of 
that year, on her voyage out, she struck on a rock off 
Montauk Point, and holed the outer shell plating, the 
fracture extending for a length of 80ft., and a breadth of 
4ft. in some parts. This accident fully demonstrated the 
value and safety of the cellular principle of construction, 
as the inner shell remained intact, and she was brought 
safely into port without further damage to the hull or 
machinery, and no damage was sustained by the cargo. 
After temporary repairs were effected at New York, she 
returned to Liverpool, and was beached at New Ferry, 
where permanent repairs were carried out. 

In the summer of 1863 she made several voyages 
between Liverpool and New York; but she did very little 
in 1864, until finally Messrs. Glass and Elliot chartered 
her, and this firm becoming the Telegraph Construction 
and Maintenance Company, fitted her out for cable laying. 
Mr. Cyrus Field then formed a company, and on the 
15th of July, 1865, the Great Eastern left the Nore with 
the Atlantic cable on board. After many trials, the cable 
breaking several times, she had to put back with the work 
unfinished, although 1800 miles of cable had been payed 
out. On the 30th of June, 1866, another attempt was 
made; and on the 27th of July success crowned the 
efforts of the plucky electricians. In 1868 she laid a 
telegraph cable from Brest to St. Pierre; in 1869 an 
Indian cable; and in 1871, 1873, and 1874 she success- 
fully laid other Atlantic cables, and this closed the 
mercantile career of the largest vessel ever floated, with- 
out attempting the voyage for which she was designed 
and built, at a cost of £750,000. 

Milford Haven was her final resting place, and there 
she lay idle for twelve years. On page 857 we give 
a view of the ship as she lay in Milford where the docks 
are now. In 1886 Messrs. Lewis, of Ranelagh-street, 
Liverpool, chartered her for a show ship from Mr. De 
Mattos, who had purchased her for about £25,000, 
mooring her in the Mersey and providing various attrac- 
tions on board for visitors. A full description of her 
somewhat eventful voyage from Milford to Liverpool, 
additional historical particulars and engravings of the 
screw engines, will be found in Tux EnoinerR for May 
7th and 14th, 1886. From the Mersey she sailed 
at the end of 1886 for Dublin, returned in 1887, and after- 
wards went to Greenock. In 1888 the owners, Messrs. 
Henry Bath and Sons, of London and Liverpool, decided 
to break her up at Liverpool, and sell her as old metal. 
The funeral procession left Greenock on the 22nd August, 
the doomed leviathan being in charge of two tugs, and 
arrived in the Mersey on the 25th, with her own screw 
making 24 revolutions a minute. She steamed up the river 





to New Ferry, the hawsers were cast off, and at 2.30 p.m., 
f an hour after high water, she took the ground 
with her head pointing 8.W. She was then drawing 16ft. 
forward and 21ft. aft, and her screw was kept working 
for some time to prevent drifting with the tide and to 
firmly ground her. She was endowed with a stubborn 
constitution from the first, resolutely refusing to take to 
her native element at her birth, and for three months 
defying the efforts made to launch her. So at her death 
she as resolutely refused to quit her native element in 
such an ignominious manner, breaking away from the 
tugs in a storm off the Calf of Man on her final voyage, 
and when picked up by them was found heading back to 
the Clyde. Even after being beached, never to float again 
as everyone thought, she made a last effort to escape 
her doom, and was found one night floating down the 
Mersey, and threatening to make a clearance of all the 
shipping in the river. After being again beached a 
number of compartments were left open to the sea, so 
that as the tide rose the water flowed into them, and 
thus effectually pinned her down. On the 20th to 25th 
of November, 1888, Messrs. Dixon and Moore, auc- 
tioneers, of Liverpool, who were instructed to sell the 
vessel, disposed of her with every piece of timber, 
rope, metal, and furniture in her. The iron selected for 
her construction was from the best Yorkshire makers of 
the day, and the metal turned out by the Lowmoor 
Company was of a quality which could not be surpassed. In 
addition to this the whole of the fittings were of gun-metal, 
and under these circumstances it was to be expected that 
good prices would be realised. Some of the details of this 
unique sale may be interesting, and we therefore give the 
prices obtained for the principal items. A steam winch, by 
Taylor, of Birkenhead, brought £26; a shaping machine, 
by Whitworth, £51; one Trotman’s anchor of 11 tons, 
33 guineas. ‘The rest of the anchors exceeded this figure, 
fetching £3 to 47 15s. per ton, the weights of the anchors 
ranging from 14 to 11 tons. The copper steam and water 
pipes went to Messrs. A. Green and Co., of Liverpool, at 
£74 per ton; 80 tons of gun-metal to Mr. C. Cohen, of 
London, at £80 per ton ; 40 tons of scrap yellow brass to 
Messrs. Conner, M’Intyre, and Co., of Liverpool, at £44 per 
ton; as also 30 tons of sheet lead at £2 15s. per ton, and 400 
tons of lead piping at £12 10s. per ton. ‘The largest bid 
on the second day of sale was for 3500 tons of jin. iron 
plates, forming the main portion of the hull, by Mr. C. 
Cohen, at £8 12s. per ton, total £12,500. Mr. Kidson 
purchased 2500 tons of other plates of various thicknesses 
at £3 Os. 6d. per ton. Messrs. G. Cohen and Sons, of 
London, 1000 tons of angle iron at £2 10s.; 150 tons of rolled 
iron beams at £2 13s., 100 tons of scrap rivets at £2 6s., 
and 25 tons of boiler tubes at £1 19s. 6d. per ton, A 
few tons of shafting for throttle-valve connections and 
some piston-rods went at £5 10s. per ton, some excentric- 
rods at £4 5s. per ton, and a dozen forged iron columns 
at £5 2s. 6d. per ton. The paddle engine iron forgings of 
excentric straps, friction belts, crank shafts, and other 
parts, in all about 150 tons, at £2 10s. per ton. Two 
100-ton hydraulic jacks went for £18, and a 40-ton jack for 
47 5s.; a horizontal engine, feed-pump, and all acces- 
sories, at £70; and the wrought iron propeller shafting, 
crank shafts, and other iron at £2 2s. to £5 5s. per ton. 
The paddle engine castings, including cylinders, bed- 
plates, gratings, crank shafts, &c., to the extent of 
about 1000 tons, went at £2 7s. per ton, the after 
capstan at £40, and the forward one at £55. The total 
amount realised by the sale was £58,000. 

The paddle engine crank shafts, two paddle and 
an intermediate shaft—one of twenty-five tons and 
two of thirty-three tons—the whole of the boilers and 
steam pipe connections for both screw and paddle 
engines, the iron masts, and a large amount of scrap 
iron were secured by the Mersey Forge Company. 
Up to the present only two of the paddle shafts 
have been delivered. The third, weighing thirty- 
three tons, broke adrift from the deck of the barge 
on which 1t was being towed down the Mersey, and 
rolled overboard into 40tt. of water. As the divers have 
not yet succeeded in finding it, it is now probably 
embedded in the sand at the bottom of the river. The 
screw engine crank and propeller shafts were secured 
partly by the Leeds Forge Company, and partly by Mr. 
Walter Somers, Haywood Forge, near Birmingham. 

Messrs. H. and C. Grayson, of Liverpool, secured the 
contract for breaking her up, but from various causes 
they could not begin this work until May, 1889. The 
rivets in the hull and boilers were cut out, so that each 
plate could be delivered to the purchaser with the least 
possible damage, but the whole of the castings of both 
screw and paddle engines were, by the aid of dynamite, 
broken up so that no single piece weighed more than one 
ton. They completed their task on the 30th of September, 
1891, the operation occupying two years and four months, 
and thus the whole of this unfortunate ship from stem to 
stern, including hull, engines, and boilers, was reduced to 
scrap. We understand that most of the plates have been 
since shipped to Canada, and the angle irons and rolled 
beams to Italy. During the building of this vessel the 
great number of accidents to the workmen employed— 
many of which were fatal—was most deplorable, and 
with this as a warning, one of the greatest anxieties in 
breaking her up was to insure that every possible care 
should be taken for the preservation of life and limb. 
The contractors’ instructions were that no gear should 
be used for this work which was not perfectly sound 
and trustworthy, and so well were these instructions 
carried out by Mr. William Blighton, who had 
charge of this work, that Messrs. Grayson have the 
great satisfaction of knowing that the 10,000 tons of 
metal dealt with by them was broken up and removed 
without the loss of a single life or limb. Perhaps one of 
the most critical operations was the removal of the 
paddle shafts, each weighing over 30 tons. The Mersey 
Docks and Harbour Board have a 100-ton steam floating 
crane built for lifting heavy weights in and out of vessels, 
but when application was made for her services it was 
found they could not be relied upon. Consequently the 
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good old-fashioned plan of parbuckling was resorted to, 
by which means they were safely removed. To facilitate | 
the work of breaking up, it was desirable that the vessel’s | 
floating power should be retained, so that she could be | 
moved farther up the shore from time to time as her | 
draught lightened and the tides suited. During these | 
re-beachings, so long as the cellular iron deck remained | 
intact no signs of straining were observed, but after a | 
considerable portion of this deck had been cut away and | 
she was again floated and grounded, the strain was more | 
than the vessel could bear, and a fracture took place in | 
the topside plating, which as the tide left extended toward | 
the bilge, leaving an opening 2ft. wide, and thus proving | 
what a great source of strength Brunel had given to the | 
structure by the introduction of this cellular iron deck. | 
This great vessel, which from various causes was such | 
a failure financially, was at the time she was built | 
undoubtedly many years in advance of the times. Since 
then the size of steamers has steadily increased, | 
especially of those engaged in the Atlantic and | 
Australian passenger trades, until the Atlantic liner of 
the present day, 600ft. long and 65ft. broad, approaches 
much more nearly to the dimensions of the Great 
Eastern than to those of the Atlantic liner of 1850-60. 
Crippled from the first by the want of sufficient capital 
to finish fitting her up and properly to work the vessel, 
she was always in rte waters; but her failure has 
been more the result of such financial difficulties than 
due to defective design or workmanship, or unfitness for 
the work for which she was intended or employed in. 
The opening of the Suez Canal in 1869 shortened the 


voyage to India considerably, and the great amount of | 


tonnage passing through it made practicable the main- 
tenance of coaling stations, and the supply of coal 
en route with dispatch and at a reasonable cost. The 
raison d'étre of such a vessel was thus annulled, and she 
could not take advantage of the new route in consequence of 
the ng, of water in the Canal being insufficient to 
allow her to pass through. The progress in marine 
engineering, from simple to compound engines, permitted 
the Atlantic liners with which she competed to be run 
with much smaller proportionate working expenses, and 
this, coupled with the weak financial position of the 
company owning the great ship, enabled the Atlantic 
liners to reduce their rates, so that, with the compara- 
tively small number of passengers who favoured her, she 
could not be run at a profit. 

The views given on pages 860 and 861 are from photo- 
graphs taken from time to time during the process of 
demolition. It was almost impossible to get a satis- 
factory proof, for when the camera was sufficiently near 
to give any idea of detail, it gave a poor idea of the 





vessel, and when sufficiently far off to take in any con- 


siderable portion of the vessel all detail was lost. The 
above description, together with the views will, however, 
give some idea of what she was like. 

No. 1 is a general view of the vessel, showing how the 


three upper tiers of decks were first cut away all fore 
and aft down to the 30ft. deck, 7.e., the lowest deck, 
which was 30ft. above the inner hull. No.2 is a view 
of the starboard side before dropping the stem and 
hawse pipes. No. 3 is a view of the starboard bow. 
No. 4 is a view looking aft on the 30ft. deck, showing 
the port paddle shaft. No. 5 is a view on the 30ft. 
deck. No. 6 shows the screw engine-room after removal 
of screw engines. No. 7 is a view looking towards the 
stem, and showing the double skin on the starboard side. 
No. 8 1s a view looking towards the stern post, and 
showing the double skin and longitudinal girders on the 
port side. 








THE §.S. 


Tuts fine new steel screw steamer, built and engined by 
Messrs. Harland and Wolff, of Belfast, for Messrs. F. 
Leyland and Company, of Liverpool, under the supervision 
of Mr. Neville Evans, the superintendent engineer for the 
latter firm, and intended for the cargo and cattle trade 
between Liverpool and Boston, sailed from the Mersey on 
her first voyage on the 24th of October. Her registered 
dimensions are :—Length, 442-5ft.; breadth, 45:2ft.; depth of 
hold, 31ft.; depth moulded 34ft. 9in.; tonnages, 5120 gross, 
4804 under deck, 3321 net, and she has four masts, being 
square rigged on the foremast, and one funnel. She is con- 
structed of Siemens-Martin steel to Lloyd’s highest class— 
100 Al, three-decked rule—and holds a Board of Trade 
passenger certificate. She has three decks laid—main, 
*tween, and orlop—a cellular double bottom for water ballast 
for 330ft. of her length capable of holding 700 tons, and an 
after-peak tank for trimming purposes to carry 50 tons. The 
cellular double bottom under engines and boilers is specially 
fitted to carry fresh water for the cattle and engine purposes. 
She has a forecastle 100ft. long, a bridge-house amidships 
126ft. long, which efficiently protects the engine and boiler 
openings, and a p 8Oft. long. The fore part of the fore- 
castle for a length of 48ft. is appropriated to the seamen on 
one side and the cattlemen on the other, and the firemen are 
berthed in a large iron side-house in the after-part of 
the bridge- house abreast of the engine-room. In 
the after-part of the poop, which is bulkheaded off, 
one of Wilson and Pirrie’s patent steam steering engines is 
fitted, controlled from the wheel house on bridge deck, and 
the usual double-screw hand gear is also fitted with Hastie’s 
brake on the quadrant. The captain and officers are accommo- 
dated in steel deck houses on the fore end of the bridge deck, 
the captain’s room and the saloon forming the centre house, 
and the officers in side houses abreast of same; while the 
engineers’ rooms are on the main deck in after part of engine 


LANCASTRIAN. 











casing. She has a deadweight capacity of 7200 tons, a 
measurement capacity of 8600 tons, and is fitted to carry 910 
head of cattle on the main and ’tween decks and 3000 
quarters of dead meat in a large refrigerator on the orlop 
deck. The after end of the forecastle, the bridge house, and the 
fore end of poop are fitted to carry cattle, and on the main 
deck between the forecastle, bridge house, and poop, except 
in way of the hatchways, permanent cattle shelters are built, 
the sides and ends of which for a breadth of about 10ft. from 
the side of the vessel are formed of steel plates efficiently 
stiffened, and with substantial tee-bulb beams, upon which a 
wood deck is laid and caulked extending across the full 
breadth of the vessel. In way of the hatchways strong-hinged 
steel bulkwark doors are fitted about 7ft. high, and a sub- 
stantial portable wood deck is fitted and secured in way of 
same for about 12ft. from the side, to protect the cattle carried 
abreast of the hatchways. The large openings in this deck 
over each hatchway afford ample ventilation for the cattle 
carried in the permanent shelters, while those carried in the 
forecastle, bridge house, and poop, and on the ‘tween 
deck, obtain a plentiful supply of air through large 
cowl ventilators, of which thirty-two in all are fitted. The 
cattle fittings are of the most approved description; cast iron 
sockets are permanently fastened to the decks, and iron 
stanchions hinged at the head are shipped into them and 
firmly secured. She is fitted with Kilbourn’s refrigerating 
machinery, which is placed in a house on the main deck 
forward of the bridge house and directly over the refrigerating 
chamber on the orlop deck, so that the trouble which some- 
times arises by having a long lead of pipes through the holds 
when this machinery is fitted in the engine-room is avoided 
She has three complete steel decks, the upper of which has a 
wood deck laid on it, the holds are divided into eight separate 
water-tight compartments by seven steel water-tight bulk- 
heads, the foremost of which extends to the main deck, and 
the others to the ’tween deck; and the cellular double 
bottom is divided into nine separate water-tight compart- 
ments. A tunnel leads from the fore-end of the boiler-room 
through the cross bunker to the reserve bunker, closed at its 
after end by a vertical sliding water-tight door, and the fore- 
end of the shaft tunnel is also closed by a similar door. 
These doors are worked from the main deck, but, in the 
event of an accident, the gear can be easily thrown out by 
means of a hand lever, and the door falls by its own weight 
for about three-quarters of its height, and is cushioned for 
the rest of the fall by two air cylinders. By this means each 
of these doors can be shut in a couple of seconds, and 
the machinery space thus shut off from the adjacent 
compartments if either of them should by any means 
get holed and open to the sea. She is fitted through- 
out with the electric light on the single wire system, 
has 170 lamps of 16-candle power, two side lights and 
one masthead light of 382-candle power, and eight 
portable cluster cargo lamps of 128-candle power, the whole 
installation being by Messrs. W. H. Allen and Company, of 
London. The electric engine is coupled direct to one of their 
compound wound dynamos making 250 revolutions per 
minute, and producing 80 ampéres of current at a potential 
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of 62 volts. Two of these engines and dynamos are fitted on 
the starboard side of the lower engine-room platform, so that 
in case of a breakdown of one of them the other can be 
immediately brought into use. 

The engines are triple-expansion, three-crank, inverted, 
direct-acting, and surface condensing, with cylinders 25in., 
41}in., and 7lin. diameter, and 60in. stroke. The gearing of 
the starting engine is so arranged that when necessary it 
can be used for turning the engines; two separate vertical 
engines are fitted for driving the centrifugal circulating 
pumps, so that in the case of a breakdown or overhaul of 
one, the other can be thrown into gear and no delay occur. 
The propeller has four manganese bronze blades, and 
Gilmour’s evaporator, Hocking’s feed heater, Wear’s auto- 
matic feed pump, and a large pulsometer for water ballast 
purposes are also fitted. She has three horizontal, multi- 
tubular, double-ended boilers placed abreast of each other, 
and built of Siemens-Martin steel, with four of Purves’ 
patent ribbed furnaces in each, is fitted with Henderson’s 
patent rocking fire bars worked by two separate vertical 
engines, and run by natural draught at a working 
pressure of 200 lb. per square inch. She has also a large 
winch boiler 11ft. 6in. in diameter. When in her light con- 
dition, with the propeller only partly immersed, she ran the 
46 knots between the Copeland light and the Chicken Rock 
light in three hours, at a speed of 154 knots per hour, but 
when fully loaded her speed will be 13 knots, with an 
indicated horse-power of 3000. 

She is fitted throughout with steam fire-extinguishing 
apparatus to each hold as required by the American Passen- 
ger Act, has seven hatchways for cargo, eight of Wilson’s 
horizontal steam winches, and a Harfield’s patent powerful 
steam windlass is fitted on the forecastle. 

The whole of the arrangements for the safe carriage of the 
cattle and to afford them efficient protection and ventilation, 
as well as for the rapid loading and discharge of both cattle 
and cargo, have been very carefully planned, and all the 
cattle fittings are of a substantial nature, and of Messrs. 
Harland and Wolff’s best description. There is no doubt 
that her record as a cattle carrier will equal that of any 
vessel at present engaged in the trade. 

The s.s. Philadelphian, a sister vessel to the above, is 
already launched and nearly completed, and is the fifth new 
steel screw steamer for carrying cattle and cargo which 
Messrs. F. Leyland and Co. have added to their fleet, all of 
which have been built and engined by Messrs. Harland and 
Wolff. The other vessels are the Bostonian, of 4433 tons 
gross, in September, 1888, and the Columbian and Georgian, 
sister vessels, each of 5088 tons gross, in September, 1890. 
With the two present vessels of 5120 tons each, the collective 
gross tonnage of the five amounts to 24,889 tons. 








AMERICAN 


Aw interesting paper on some of the leading American 
workshops was read before the members of the Manchester 
Association of Engineers on Saturday by Mr. Hans Renold. 
After expressing his opinion that the English people did not 
sufficiently look about them or try to understand what other 
nations were doing, Mr. Renold stated that he had visited 
that portion of America known as New England, and the 
works he had inspected were amongst the best in the United 
States. Amongst the many special features he had noticed 
he mentioned that in a Boston establishment where milling 
machine cutters were made he had found that £1 spent in 
wages produced as much as £30 to £40 worth of goods, the 
cutters being made at the rate of about sixty-four per hour 
by about a dozen men. Another noticeable feature was the 
exceptional care taken in storing tools in American work- 
shops. These, in fact, were treated as if they were worth 
their weight in gold; they were stored in safes muck in the 
same manner as we in England stored our money. He was, 
however, impressed by the fact that the mere understanding 
of the method of American working would not enable them 
to do likewise in England, because the American workmen 
had gone through a special training, and a similar training 
would be necessary to enable English workmen to adapt 
themselves to American machines. One very noticeable fea- 
ture in American engineering shops which he visited was that 
all the machine men and turners were seated on bicks or 
stools at their machines, and the question naturally arose in 
his mind what would English engineers say if such a practice 
were adopted in their shops. In other ways he was also 
struck by the special attention devoted to the comfort of the 
workmen, and he was much impressed by the healthy condi- 
tion of the emery-polishing shops as compared with similar 
shops in this country. In England these shcps in most cases 
were simply deathtraps to the workmen, and he urged that 
the superior method of ventilation carried out in the States 
should be adopted in this country by introducing a fan to 
each wheel to take away the particles, &c., which were so 
injurious. One very special feature in the United States was 
that works were devoted to the manufacture of one particular 
article to an almost inconceivable extent, and that heavy 
machine tools complete and ready to be dispatched were 
kept in stock in large numbers. American enterprise was 
not hampered: as it too frequently was in England by want 
of capital; whilst in England we were y to put our 
savings in South American railways or fictitious gold mines, 
but very chary about investing capital which would assist 
an engineer in bringing out an honest improvement; in 
America, on the other hand, it was a common practice 
amongst the best firms to invest their savings over and over 
again in their works, which were thus kept in a high state of 
perfection. 


WORKSHOPS. 








THOMSON’S INDESTRUCTIBLE WATER TAPS. 


Ir seems remarkable that so simple a thing as a water tap 
should be susceptible of great improvement after so many 
hundreds of forms have been made. That which we illustrate 
by the engraving below is, however, a distinct improvement 
upon those in use, and we find by trial extending over nearly 
a year, that it is perfectly satisfactory in use. The difficulty 
hitherto found in keeping metallic surfaces water-tight with- 
out the intervention of a softer material has been almost 
insurmountable. In the ordinary domestic screw-down taps 
metallic valves working upon metallic seats have been tried 
over and over again, and have failed. There is no difficulty in 
grinding the valve until it is tight at first, but it does not 
remain tight, and the washer of softer material is a source of 
nuisance, and of waste of water. When the valve washer 
does not leak the packing gland frequently does, and users 
will be glad of the appearance of any invention which removes 
the liability to either one leakage or the other. 








In the engraving below A is a metallic valve. It is screwed 
down by the handle much after the manner of an ordinary 
tap, and its behaviour until it reaches the seat is much the 
same. Then, however, begins a wide difference. First, the 
valve seats itself and is pressed upon centrally by the rounded 
head on the shank B, which again is pressed upon by the 
spring C, and is capable of motion only in a truly axial direc- 
tion, notwithstanding the tendency common to all single 
spiral springs to press harder on one side than another. 
The valve in seating itself does not arrest the turning motion 
of the handle; the spring yields, and while doing so, instead 
of remaining motionless upon the seat, the valve is constrained 
by two gudgeons working in slots at D to revolve with the 
handle, and thus at every operation of closing and opening 
to burnish itself and its seat. The device has proved after 
long trial to be perfectly successful; but much, no doubt, of 
this depends upon the use of good metal, and plenty of it, and 
good workmanship. On high pressure water-pipes many pro- 
longed experiments have been made with the metals actually 
employed, and we have the best authority for saying that in 
one case such a tap has been subjected to closing and opening 
by machinery, while subjected to water pressure, so frequently 
as to represent the work of a busy pantry for upwards of fifty 
years, and has come out of the ordeal perfectly water-tight and 
practically unaffected. We have tested one on hot water, with 
the satisfactory results mentioned. The spring of the kind 
now used has been actually subjected to 700,000 compressions 
and releases without any change being detected in its 
resilience. The taps have, moreover, been worked for nearly 





THOMSON’S INDESTRUCTIBLE WATER TAPS 


two years with hard, soft, pure and impure or gritty water, and 
even with steam, withoutany deterioration. Thereis no stuff- 
ing box orgland, but there is an annularspace E, and from it an 
eduction tube F. The water which passes the screw upwards, 
and would in the ordinary way leak, first reaches this annular 
space, and by a most ingenious adaptation of the principle of 
induced draught is sucked down the tube F by the inductive 
action of the water flowing through the bib. Whether full or 
slightly open this device answers perfectly, and no water is 
ever seen to issue around the screw, although there is no 
packing of any kind. The taps are made by the Palatine 
Engineering Company Liverpool. Every tap is tested under 
a pressure of 300 lb. per square inch. 








RAILWAY ACCIDENTS IN FRANCE. 





THE public in France is becoming seriously alarmed at the 
number of fatal accidents that continue to take place upon 
the principal railways. Ever since the lamentable affair at 
St. Mandé there has been a growing uneasiness at the dangers 
that beset railway travelling, not only by reason of the 
defective condition of some of the lines, but also because of 
the unsatisfactory personnel of the companies. This feeling 
has been accentuated by a couple of accidents that took 
place on Monday in Algeria and in the Midi. This latter was 
the more serious of the two, involving as it did the death of 
nearly twenty persons and fifty injured. The accidents 
occ in the evening upon the line from Lyons to 
Grenoble. The train had left Voiron several minutes 
late, and was drawn at unusual speed by two locomotives. 
Upon nearing Moirans the train had to go down a steep 
gradient and around a sharp curve, a place where two years 
ago & disastrous collision took place. It was here that the 
driver of the first locomotive applied the brake; the second 
engine pressed against the other with such force that it was 
thrown across the line, and the telescoped carriages fell down 
an embankment of about 15 metres. This disaster has 
naturally given rise to a great deal of controversy as to the 
reforms that are necessary for the safe working of the railway 
system. In the first place, the Technical Commission, pre- 
sided over by M. Yves Guyot, which was appointed soon after 
the St. Mandé accident to consider means for securing the 
safety of travellers, met on Tuesday to receive from M. Marné- 
jouls a report and a project of law which he proposes to intro- 
duceintothe Chamber. The proposals contained in this project 
relate chiefly to the qualifications of the railway officials. 
For instance, no engineer is to be employed at the same time 
upon the State railways and upon the private lines; the 
firemen and drivers in the employ of all the companies are 
to be subjected to a general rule, and the latter must undergo 
a technical examination before they are qualified. A reform 
is also to be made in the method of inspection, and the 
officials will be rendered responsible for the lateness of trains 
arising from their loading and unloading. It is this last 
point to which attention is mostly being given by those who 
are competent to pronounce upon the matter. The majority 
of the accidents have arisen from late trains, and they have 
been aggravated by the fact that the Westinghouse brake 
has very often not been brought into requisition. In 
some cases it has been proved upon examination that the 
brake had been allowed to get out of order, and occasionally 
the driver has not had enough presence of mind in the face 
of danger to put it in operation. Another suggestion is that 
more than one locomotive should never be employed upon 
passenger trains, since they are considered invariably to 
constitute a source of danger. Whatever may be the eet 
of these suggestions, it is certain that they will receive due 
consideration at the hands of the techni committee, who 
must now deal with the question more seriously and more 















directly than they have done in the past. The question is 
being continually kept alive by the numerous accidents 
all over the country, and something definite must be 
done if the anxiety of the public is to be appeased. 
The reforms to be made will probably follow upon 
the lines of the report of M. Marnéjouls; it would 
be well if, at the same time, the committee insisted 
upon the necessity of the various companies employing not 
only competent men, but more of them, and if the authorities 
will wake up to the fact that energy, common sense, and 
practical experience are the chief requisites in their officials 
and other servants, and that these characteristics are difficult 
to test or ascertain by schoolmaster examinations, they will 
do better still. 








THE DUSSELDORF MUNICIPAL STATION, 

Wuuitst English local authorities generally are hesitating 
as to whether they should become suppliers of the electric 
light, continental municipalities are gradually having erected 
on their own account central stations for the provision of 
both electrical illumination and electric power. The latest 
in this direction is the Diisseldorf Town Council, who formally 
inaugurated, on Saturday afternoon, the municipal central 
electric light and sub-stations. Previous to the formal 
starting of the plant, complimentary speeches were indulged 
in, a rule which now almost generally obtains on the Con- 
tinent on such occasions, and after which Herr Grohmann, 
the director of the town gas, water and electricity works, 
started the machinery. The works comprise one central and 
three sub-stations, arranged at present for the supply of 10,000 
incandescent Jamps, whilst the distributing mains are capable 
of carrying current up to 25,000 lamps. The central station 
has been built in the immediate neighbourhood of the gas- 
works, in order partly that both may be under one common 
management, and partly to facilitate the provision of coal. 
There are installed three water-tube boilers made by the 
Hohenzollern Company, each having a heating surface of 
150 square metres, and one of the three being kept as 
reserve; two horizontal engines with tandem cylinders, 
working at 120 lb. pressure, and running at ninety 
revolutions per minute. These engines are of 300 nominal 
horse-power each, and a third is shortly to be erected. Hach 
engine is coupled direct to a Schuckert dynamo, giving 1000 
ampéres at 350 volts, the dynamos being very solidly cou- 
structed. The current from these machines is used partly to 
charge the accumulators in the sub-stations, and partly to 
furnish light in conjunction with the latter when the demand 
is the greatest. When, however, but little light comparatively 
is required, the sub-stations alone suffice to meet the require- 
ments, and the plant at the central station is shut down. 
The central station is of course connected both with the sub- 
stations and the distributing mains, which were made by 
Messrs. Felten and Guilleaume. The secondary batteries— 
Tudor ty. were provided by the Hagen Accumulator 
Works. The largest sub-station contains two batteries of 
140 cells each, placed in parallel, and having a discharge 
capacity of 1000 ampéres; whilst in the other two are 
arranged similar batteries of a smaller output. Messrs. 
Schuckert and Co. have carried out the work, which was 
practically completed on the 1st ult. At present applications 
are in hand for 15,000 lamps of 16-candle power; but only 
about half that number is in use, and ample space exists for 
the erection of additional generating and storage plant. The 
principal features of the work seem to lie in the use of 
tandem engines, and in the fact that the suppliers of the 
accumulators have agreed to maintain them for a period of 
ten years. 








MODIFICATION OF THE GERMAN PATENT LAW. 


AN amendment of the patent law of 1877 has been passed by the 
Reichstag, and went into force on the lst of October. The chief 
point to be noticed in the new law is that the examination of 
patents with regard to novelty is not to be abolished. The new 
law does not decide what amount of invention is patentable, so that 
this question must be settled in each case by the Patent-cffice as 
heretofore. Publication, if made more than a hundred years ago, 
is not to act in anticipation of a patent. Patents taken out in 
foreign countries are to act in anticipation against the inventor, 
and those claiming rights under him, only after a ae of three 
months, and thus an extended period of time is allowed by the act 
for an application for a patent in Germany. If an invention is 
stolen from another person, and an application for a patent has 
been made, the inventor is able not only to oppose the granting of 
a patent tothe applicant, but to obtain a patent for his own applica- 
tion, The patent fees may be paid for the whole duration of a 
patent in advance, so that the lapse of a patent through delay in 
the payment of fees may be rendered impossible. If a patent on 
which the full fees have been paid should be afterward annulled, 
the fees will be returned to the patentee. An application for the 
annulling of a patent shall not be made when the patent has been 
in existence more than five years. For the determination of 
this point, however, a period of three years is provided. The 
very high fees now payable for a German patent have not been 
diminished by the new Act, but it is provided that such a lowering 
of the fees may be made by order of Federal Council. The im- 
portant provision that a patent may be revoked after the expiration 
of three years if the patentee fails to carry out his invention in 
Germany to a suitable extent, or at least to do everything that he 
can to carry it out, remains in force, and should be particularly 
noticed by foreigners. The organisation of the Patent-office is to 
be so regulated by the new Act that there may be greater security 
for a proper and efficient examination of patents. Before an 
application is refused, the applicant is to have an a ged of 
answering objections to the granting of a patent. If he should 
fail to obtain a patent, he may then support bis claim by orul evi- 
dence. At the preliminary examination expert witnesses may be 
called, and a statement of the various attempts which the inventor 
had made may be presented. If the decision of a judge puts a new 
aspect on the case, the applicant is to have an opportunity of 
answering any objection raised. A proviso which is of great im- 
portance to chemical industries is that where proceedings are 
taken to patent a new material, every material of similar manu- 
facture is regarded as included in the claim until proof to the 
contrary isshown. The damages igen for the infringement of 
a patent have been inmeneel he Patent-office, Berlin, was 
established at its new building in April last. This new office is in 
eve — suitable for its purpose, whereas the old one was too 
small. he Scientific American says the public obtain a great 
advantage from the new arrangement, since the important tech- 
nical library is now open to all persons from nine a.m, to nine p.m. 











M. Atex. Z. Yovrrcntcn, of the Royal Servian Lega- 
tion, writing to the Standard, says:—The Servian Minister of 
Finance is authorised by the Law of the 15th March, 1890, to order 
a new silver coinage of six million dinars—or francs. The 


Ministry of Finance in Belgrade will receive tenders for this 
coinage up to lst—13th November, All information as to conditions, 
rm may be obtained on application, addressed Servian Legation, 
London, 
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SINKING WELLS AND SHAFTS.? 
By Henry Davey. 

In 1881 the President of this Section, Mr. Forster Brown, with 
Mr. Adams, read a paper before the Institution of Civil Engineers 
on deep mining of coal in South Wales. In that paper the authors 
pointed out the great difficulty and expense attending the sinking 
of shafts through water-bearing strata, and suggested that a boring 
might be put down in advance of the sinking into which a pump 
might be placed to facilitate the operation of sinking. The water 


being pumped down in the boring below the bottom of the shaft, | 


the sinking would be done in dry ground, and would go on without 
intermission. The suggestion appeared to be a valuable one. In 
sinking shafts and wells through water-bearing strata, on time- 
honoured methods, there is not only the great cost, but, what is 
often more serious, the great length of time taken in doing the 
work. A single well for town water supply often takes two or three 
years or more to execute. The subject is of considerable local im- 
portance, because of its bearing on the sinking of mining shafts, 
and it is on that account that the author ventured to bring it 
briefly before the Association. The problem is simply that of 
keeping down the water in water-bearing strata in advance of the 
sinking operations, so that the excavation of the shaft or well shall 
be done in dry ground, The ordinary method of shaft or well 
sinkingistoslinga pump or pumpsin theshaftand to lower the pumps 
from time to time as the sinking continues ; obviously the excava- 
tion has to be performed in water, and if the quantity of water to 
be dealt with is very great, a large portion of the work has to be 
done by the men working in a depth of two or three feet of water. 
T facilitate the work, and to reduce the water in which the men 





have to work, a sump is made under the suction pipe of the pump, | 


and it is the keeping this sump excavated in advance of the other 
work which is most difficult and tedious. 
occasioned by the lowering of the pumps, and providing the 
appliances necessary to the operation. 

In the plan now proposed, the pump would be placed in a bore- 
hole made before the commencement of the sinking of the shaft. 
The only novelty in the pump is that of adapting it to the purpose. 
lt is necessary that débris shall not go down the borehole in 
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DAVEY’S SYSTEM OF SINKING WELLS AND SHAFTS 


quantity sufficient to choke it up. That is provided against by 
means of a heavy taper shield of cast steel surrounding the pump 
and resting on the edge of the borehole. This shield is perforated 
with holes inclined upwards towards the pump to allow water to get 
into the borehole, but to exclude débris. The shield is made very 
heavy, and by its own weight follows the excavation around the 
pump, and also protects it from injury through the blasting of the 
rock, ‘The pump is made without a foot-valve, the rod of the 
bucket working through the seating of a valve which rests on the 
top of the working barrel ; by this arrangement the drawing of the 


Then there is the delay , 


BORE NOLE SYSTEM MINING 





bucket also draws the valve, and should the bottom of the borehole | 


be filled up with sand, it can be removed by lowering a sand pump 
such as is used in making boreholes. The boreholes should be 


made to a greater depth than that required for the pump to pro- | 


vide a space for sand and débris, The application of this pump te 
the sinking of shafts would be varied to suit the local circumstances 
and the geological formation of the strata to be passed through, 
Details of various applications which might present themselves are 
omitted. It is quite evident that in some situations the shaft 


| where the usual Customs’ examination will be made. 


| prices independent of the tariff, the duties being payable by the 


might be drained by means of boreholes outside, and this is a | 
plan now being carried out in procuring water for town water | 


supply. 

it % the usual and necessary practice to provide duplicate 
pumping engines, and where two engines are made to pump from 
the same well, the well must be very large that it may accommodate 
two sets of pumps. Such wells are usually 12ft. to 14ft. in 
diameter. To sink such a well in the ordinary way is a very long 
and costly undertaking, especially if quicksand is met with, On 
the completion of the well it may be necessary to drive adits to 
increase the water supply. A simple borehole is made very cheaply 
and very expeditiously—four 30Qin. boreholes can be put down 
in a very small fraction of the time required to sink a 12ft, well 
in the ordinary way. Instead of making a large well, the author 
puts down four boreholes to accommodate the pumps for duplicate 
pumping engines—a pair of pumps to each engine. The boreholes 
being completed, the pumps are lowered into them, and coupled 
up to the permanent engines. Immediately that is done the water 
found in the boreholes can be pumped and supplied to the town. 
Should it be insufficient, then a small well would be sunk in the 
dry to the bottom of the borehole pumps. The boreholes at the 
level of the pumps would be connected to the centre well, and adits 
driven to oolaet more water. Should the boreholes yield sufficient 
water there would be no necessity to sink the well. It would 
be absurd to advocate any particular system of well — as 
being universally applicable and expedient. Thissystem of making 
wells and shafts certainly promises advantages under ordinary 
conditions; but the advisability of its adoption in any particular 
case must be a matter of judgment with the engineer planning 
the work. It may be of interest to know that the practice of 
“dowsing” for finding water is not altogether extinct in the West 
of England. 


’ Paper read at the Cardiff meeting of the British Association, 
Mechanical Science Section, G. 








THE CHICAGO EXHIBITION AND THE SOCIETY 
OF ARTS. 


UNDER date of the 27th August, 1891, her Majesty was pleased 
to issue a commission to the Council of the Society of Arts, author- 
ising them to act as commissioners for the Universal Exhibition, 
which, pursuant to an Act of Congress, and in accordance with a 
proclamation made by the President of the United States of 
America, will be held at Chicago from May lst to October 
30th, 1893, 

The Royal Commission are now prepared to receive applications 

from artists, manufacturers, and others desirous of taking part in 
the Exhibition, to affcrd them all necessary information, and to 
offer them all available facilities which they may desire for this 
purpose, 
Such applications must be made upon forms to be obtained from 
the Secretary of the Commission at their offices, Society of Arts, 
John-street, Adelphi, London, W.C. They must be sent in pro- 
perly filled up, not later than February 29th, 1892, and addressed 
to the Secretary as above. 

As the funds granted by her Majesty's Government will not 
suffice to defray all the expenses of the section, it is necessary that 
they should be supplemented by payments from the exhibitors. A 
charge will therefore be made to each exhibitor, based on the 
amount of space occupied, and calculated on the following scale :— 

s d. 
For spaces not exceeding 100 square feet +» +. 5 O per square foot 
For spaces exceeding 100 square fect and not ex- 


ceeding 200 square feet .. .. .. .. .. .. 46 Pe 
For spaces exceeding 200 square feet and not ex- 

ceeding 800 square feet .. .. .. .. .. .. 40 Po 
For spaces exceeding 300 square feet and not ex- 

ceeding 500 square feet .. .. .. oy 3 6 pa 
For spaces exceeding 500 square feet and not ex- 

ceeding 750 square fect .. .. .. .. .. .. 8 . 
For spaces exceeding 750 square feet and upwards 2 - 


The minimum charge will be £5. 

It is not expected that the total receipts from all sources will 
more than suftice to defray the cost of an adequate representation 
of British industry ; but should there be a sufficient surplus after 
the payment of all the costs of the section, the Royal Commissicn 
will refund the balance jo ru/d with the amounts contributed by 
the several exhibitors. ‘I'he amount produced by the payments of 
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exhibitors will therefore be treated as a guarantee fund, to be 
expended if necessary, but if not, to be refunded to the con- 
tributors, 

The Exhibition is situated in Jackson Park, within the southern 
limits of the city of Chicago. The principal buildings are devoted 
to the following main divisions:—(1) Fine Arts; (2) Manufactures 
and Liberal Arts; (3) Agriculture ; (4) Machinery; (5) Electricity; 
(6) Mines; (7) Transportation; (8) Horticulture. In all these 
space has been allotted to Great Britain, though it is expected that 
the principal British Court will be that in the building of Manu- 
factures and Liberal Arts, since the privilege has been conceded to 
this country of massing all or most of its exhibits together, should 
such a course prove desirable. 

Exhibitors’ goods will be transmitted direct in bond to Chicago, 
Goods for 
exhibition only will not be liable to duty, but on goods sold the 
usual rates will have to be paid. Goods can be sold in bond, at 


purchaser, 

The American railroad companies propose to carry goods back 
from the Exhibition free, charging the usual rates for the out- 
going journey. These rates, it may noted, are low in comparison 
with those usual in European countries, It is hoped that special 
terms for exhibition goods traffic may be obtained from the 
Atlantic steamship companies, Full information as to routes, 
traffic, rates, &c., will be provided in due course. 

A general official catalogue will be published in English, French, 
German, and Spanish. A special catalogue will also be published 
for the British Section, 

Exhibitions of live stock will be held, and prizes will be offered 
in connection with them. A special circular has been issued, 
giving information about these. 

A limited quantity of steam and water power will be supplied 





xratuitously, Further supplies will be provided ata fixed rate. 
Countershafts, —— belts, &c., must be provided by the 
exhibitor. Applicaticn for motive power must be made on special 
forms, which will be supplied on demand. 

The general reception of articles at the Exhibition Buildings | 
will commence on November Ist, 1892, and no articles will be | 
admitted after April 10th, 1893, Foundations for heavy machinery | 
may be put in, and special constructive work commenced, as soon | 
as the state of the ground and the buildings permit. 

Special regulations will be hereafter issued for the organisation 
of the International Juries, 

The Royal Commission are informed that the Contract Labour 
Laws of the United States will not prevent exhibitors from import- 
ing foreign labour, or from entering into binding contracts with 
their employés, Further information on this head will be supplied 
on application. 

Every person who becomes an exhibitor in the British Section 
thereby agrees to be governed by the rules and regulations laid 
down by the Exhibition Executive, or by the Royal Commission 
through its executive officer. 


|rod T. The sliding collar 


THE §.8. MEXICAN. 


THIS fine new steel screw steamer, built by the Naval Construc- 
tion and Armaments Company, of Barrow, for the West India and 
Pacific Steamship Company, of Liverpool, sailed on her maiden 
voyage from the latter port to Vera Cruz, Tampica, Progresso and 
New Orleans, en anol oly the 22nd inst. Her registered dimen- 
sions are :—Length, 360ft.; breadth, 43 2ft.; depth of hold, 26 6ft.; 
depth moulded, 29ft. 3in ; and tonnage 3488 gross, 3280 under deck, 
and 2270 net. She is constructed of Siemens-Martin steel to Lloyd’s 
highest class, 100 Al, three-decked rule, and holds a Board of 
Trade arr certiticate. She has two decks laid, a cellular 
double bottom all fore and aft for water ballast, capable of carrying 
590 tons, a fore peak tank with a capacity of 127 tons, and an after 
peak tank with a capacity of 57 tons. Tne cellular double bottom 
under the engines is specially titted with separate pumps to carry 
77 tons of fresh water fur feeding the boilers and for use of 
cattle. She has an open forecastle 44ft. long, which is appropriated 
for stores, live stock, ice house, &c.; a bridge house amidships, 
108ft. long, which contains the saloon, state-rooms, officers’, 
steward’s and cook’s roums, also the lavatories, pantry, bakery, 
galley, mail, parcel, store and lamp rooms; and a poop 40ft. long, 
in which the crew are berthed. A double stairway leads from tbe 
saloon to the bridge deck and to the captain’s room, a large com- 
modious apartment on same. The saloon is a well ventilated 
apartment upholstered in crimson Utrecht velvet, and the 
woodwork of same is polished teak, maple, and satinwood. 
The state-rooms, also specially ventilated, are upholstered and 
decorated in the same manner, fitted with patent fold-up berths 
aud washstands, and furnish accommodation for thirty saloon 
passengers, She has two complete steel decks, the upper of which 
has a wood deck laid on it in poop and bridge-house, and the holds 
and cellular double bottom are each divided into eight separate 
water-tight compartments by seven steel water-tight bulkheads, 
which extend from the keel to the upper deck. She is fitted 
throughout with the electric light on the double-wired system, and 
has 105 lamps of 16-candle power, and four portable cluster cargo 
lamps of 50-candle power. The electric engine and dynamo, by 
King, Brown, and Co., of Edinburgh, driven at 350 revolutions per 
winute, produces a current of 98 volts. She has a circular tiller, 
and a steam steering engine, by Bow, McLachlan, and Co., of 
Paisley, is fitted on the main deck in the after end of the engine 
casing, where it is directly under the eye of the engineer. This 
engine is controlled from both the upper and lower bridges, and in 
addition the usual hand screw gear with double steering wheels is 
fitted aft. 

The engines and boilers were also made by the Naval Construc- 
tion and Armaments Company. The former are triple-expansion, 
inverted, direct-acting, three-crank, surface-condensing engines, 
with cylinders 27in., 44in., and 77in. diameter, and 48in. stroke, 
and she is fitted with a four-bladed solid propeller, 17ft. 6m. in 
diameter and 21ft. 6in. pitch, the total surface of blades being 
92 4 square feet. Steam is supplied by two double-ended multi- 
tubular boilers, constructed of Siemens-Martin steel, 18ft. long 
and 14ft. diameter, worked by natural draught, and with six of 
Fox’s patent corrugated furnaces of 3ft. 5in. mean diameter in each. 
The total grate area is 230 square feet, and total heating surface 
6500 square feet, working pressure 160 lb. per square inch, and at 
full speed, fully loaded, the engines will make about 65 revolutions 
per minute with an indicated horse-power of 2000. She will carry 
5200 tons deadweight on Lloyd’s freeboard at a mean draught of 
24ft., and have a seagoing speed when fully laden of 11 knots per 
hour, on a consumption of about 33 tons of coal per day. She is 
fitted with Morrison’s evaporator, vapable of producing 15 tons of 





| tresh water per day for engine purposes, and Kirkaldy’s condenser, 
| capable of producing 3000 gallons per day for ship’s use. 


Is fitted 
throughout with steam fire-extinguishing apparatus to each hold, 
and to satisfy all the requirements of the American Passenger Act. 

There are four steam winches and one steam crane for loading 
and discharging cargo, one steam winch on poop for warping ship 
in port, and Emerson and Walker’s patent steam winch is fitted on 
furecastle. She has a donkey boiler to supply steam to winches, 
windlass, crane, electric light engine, water ballast pumps, &c., 

The enterprise of the West India and Pacific Steamship Com- 
pany in keeping its fleet abreast of the times by the addition of 
modern vessels fitted with the latest approved appliances and 
machinery, will be seen from the fact that during the present year 
it is adding to it five new steel vessels with an aggregate gross 
tonnage of 17,000. These are the West Indian, Cuban, and Mexi- 
can, built by the Naval Construction and Armaments Company, 
and the Louisianian and Nicaraguan, built by Barclay, Curle, and 
Co. The West Indian and Louisianian sailed on their first voyage 
in September ; the Cuban, asister vessel to the Mexican, was 
launched on the 20th inst., and the Nicaraguan, a sister ship to the 
Louisianian, will shortly be launched. In addition to these the 
steel screw steamers William Cliff and Darien, each of 3287 tons 
gross, and built by Barclay, Curle, and Co., were added to the 
fleet in the latter part of 1888. 








A New TELEGRAPHIC Macuine.—The following is an account 
published in a Cologne newspaper of a new telegraphic 
transmitting machine, invented by Herr Jaite, Director of Tele- 
graphs. Although the particulars are only just published, it 
appears, according to a telegram in the Times, that the new instru- 
ment has already been tested with the most satisfactory results, 
“The invention was primarily designed for long-distance tele- 
graphing. It consists chiefly of two electro-magnets, the one 
generating only a positive and the other only a negative current. 
These set in motion a perforator, whereby holes are punched in the 
tape. The holes, instead of consisting of mere dotsand dashes, asin the 
Morse system, are so arranged that, on joining them with lines, the 
letters of the Roman alphabet are formed. The chief merit of the 
machine is the extraordinary ease with which it can be worked. 
Ata recent trial between the Berlin and Hamburg Stock Exchanges, 
a distance of nearly 200 miles, it was found possible to send from 
sixty-five to eighty-five messages per hour, or from twenty-five to 
thirty-five words per minute. The apparatus could, indeed, be 
worked much more rapidly, except that the operator’s fingers could 
not move sufficiently fast. It is declared that the public will easily 
learn how to decipher the perforated tape; and will, in time, be 
able to perforate their own messages, and hand them to the tele- 
graph officials for immediate transmission.” 

McG asson’s REVERSING SCREW PROPELLERS.—In the description 
of this apparatus in our last impression some of the letters of refer- 
ence to the engravings were incorrect. The following makes the 
necessary corrections :—In Figs. 1, 2, and 3 A is the propeller on a 
tail-shaft J, through which passes a rod I, to the outer end of 
which is fixed a crosshead G. To this crosshead are pivotted short 


| connecting rods H, also pivotted to the short levers projecting from 


the propeller stems C. In Figs. 4and 5 on the shaft J is a collar 


| K. Through this and the end of the rod Ia key L is passed and 
| fixed, the key being free to slide in slots M in the shaft. In alarge 
| groove in the collar K is a ring held by large pins N in the levers 


O pivotted at P. In the cylinder R is a piston to which the rod Q 
is attached. Water under pressure is admitted by the pipe S to 
the valve chest above the cylinder, the valve being moved by the 

Ris moved by a nut on the screw X and 
the levers O. Upon the screw shaft J are two steel cog wheels, 
one of which gears directly with the wheel Y, and the other indi- 
rectly with the other wheel Y 1, both of which are loose 
upon the screw spindle X. Between the wheels Y1 and Y is 
a double-faced clutch Z, by means of which either wheel may be put 


| in gear by the lever Al. The latteris operated by the rod B1 and 


inion C 1, connected by a rod W to controlling apparatus 
W, such as that shown in Fig. 5. The slotted bar El, Fig. 6, is 

rovided for automatically throwing the friction clutch out of gear 
by means of the pin F 1 and lever A 1, when the blades of the pro- 
peller have reached full pitch. 
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RAILWAY MATTERS. 


Tre Indian Engineer says the Oodeypore Durbar 
propose making a railway from Chitor to Oodeypore, and surveys 
are now in The Durbar will in all probability provide 
funds for the construction of the line. 


Mr. Jerrerps and the tubular cars appear in the 
Indian papers now, and the saving to be effected in India by the 
tubes has reached 67°5 per cent. The Indian papers have the 
hardibood to express some doubt on this. 


A rramcak fitted with the Connelly Motor, well-known 
in the United States for driving tramcars, has been brought to 
this country, and was tested a few days ago with, we are 
informed, promising results. Further experiments are to be made 
with some E.lish modifications of the equipment. 


A SERIOUS accident occurred early Wednesday morning 
on the London and North-Western Railway, near Milnethorpe 
Station, eight miles south of Kendal. A luggage train, carrying 
chietly wool, was proceeding south when one bale fell off a wagon, 
causing the train to leave the metals. It is said the permanent- 
way was completely torn up for a quarter of a mile. 


Tue following relating to some things in the free 
America is from the Railroad Gazette, which says:—‘‘ The Court of 
Appeals in Louisville, Ky., October 13th, affirmed the judgment of 
the Green County Circuit Court in assessing a fine of 900 dols., and 
costs with interest, against the Louisville and Nashville for running 
a construction train in Green County on a Sunday in 1887, and 
making repairs to the road which could have been done on any 
other day.” 


Tue Melbourne correspondent of the Times, writing 
under date October 24th, says :—‘‘A Bill is being prepared, and will 
shortly be laid before the Colonial Parliament, providing for the 
issue of a loan of ten millions sterling, to be employed in the con- 
struction of railways and other productive works. The maximum 
rate of interest provided for in the Bill will be 4 per cent., and a 
first instalment of the loan, amounting to £3,000,000, will be 
offered for subscription early next year.” 


Tue Constantinople correspondent of a contemporary, 
writing under date of October 25th, says:—‘‘The long contem- 
plated scheme for a railway between the Bosphorus and the Persian 
Gulf seems at last to be in the way of realisation. Some months 
ago the Sultan ordered that no further concessions for railways in 
Asiatic Turkey should be given until one should have been taken 
up for a line between Constantinople and Bagdad. The Porte has 
made inquiries, and Mr. Staniforth’s proposition is receiving 
serious consideration. It would take about nine years to complete 
the line.” 


Tse Berlin correspondent of the Standard, writing 
under date October 26th, says:—‘‘A telegram from Bangkok, 
received through a German semi-official source, reports that much 
comment has been excited among foreign engineers in that city by 
the tender made by Mr. Murray Campbell to the Siamese Govern- 
ment to construct the Korat Railway at the rate of about £6500 
per mile. Itis represented that the construction of the line at so 
low a price can hardly fail to cause a heavy loss. The telegram 
adds that the Siamese Government, before deciding to accept the 
tender, requires guarantees, and has consequently deferred the 
allotment of the contract.” 


A PRELIMINARY meeting of the Committee of inhabitants 
of St. John’s Wood was held on Monday, Mr. Boulnois, M.P., pre- 
siding, to consider what steps should be taken with reference to 
the new proposal of the Manchester, Sheffield, and Lincolnshire 
Company to construct a railway through Hampstead and St. John’s 
Wood. It is stated that the fresh plan is far more distasteful to 
the residents than the former, as, in addition to the destruction of 
valuable residential property and the injury to Lord’s Cricket 
Ground, which is still a feature of the project, the company pro- 
pose to take a vastly increased area for their station purposes and 
their coal and goods yards. The Committee decided to offer the 
same determined opposition as in the case of the scheme last 
Session. 

A Times correspondent, referring to the Scotch rail- 
ways, says :—‘‘ With regard to the report that a working agree- 
ment had been adopted by the boards of the North British and 
Caledonian Railway Companies, what has taken place is that the 
heads or principles of such an agreement have been signed by the 
chairmen of the two companies, though much remains still to be 
done in the way of arranging matters of detail, such as fixing the 
percentages of revenue, and soon. The main objects in view have 
been—first, to arrange the basis of a traffic agreement for a period 
of years ; and, secondly, to secure that, likewise for a period of 
years, neither company shall indulge in reckless competition 
towards the other, or encroach, or encourage encroachment, on the 
other’s territory, the extent of such territory being duly and clearly 
detin: d.” 


TuE Berne correspondent of the Times, writing under 
date, October2 2nd, says :—‘‘ The two parties to the Delagoa Bay 
Railway arbitration have now seut in their objections and observa- 
tions with regard to the principles ef the arbitration procedure. 
which were laid down provisionally by the arbitrators. The 
objections relate exclusively to secondary and superficial matters. 
such as the making of translations and the like. The proposed 
procedure is, consequently, approved by the parties in all essentials. 
The court will, however, sit on an early date to deal with the 
objections and to give a definite shape to the further proceedings. 
It is a matter of common knowledge that the written evidence of 
the parties on the question at issue must be before the court within 
two months. The hearing of the case will probably close with 
speeches by advocates on either side.” 


Weritinc on the proposed railway in British East 
Africa, the Times says the British East Africa Company is going as 
far as it can in ubtaining the precise information which will be 
required by the engineers on which to base their estimates and 
guide them as to their routes. Reference has already been made 
in the Times to the opinion of Sir John Fowler that a railway from 
the coast to the lake is perfectly practicable, and that it need not 
cost more than two millions sterling. But while travellers like Mr. 
Joseph Thomson, Dr. Fischer, and Count Teleki, and pioneers like 
Mr. Jackson, Mr. Piggot, Captain Lugard, and Captain Eric Smith 
have collected much information as to the nature of the country to 
be traversed, there is no doubt that we know comparatively little 
about the formidable Mau escarpment and the country lying 
between that and the lake. It is to be hoped that this survey will 
lead to the desired result—the construction of a railway, directly 
or indirectly under Government auspices. 


A CenTraL Railway Board for the whole of Australia 
would have done much good if only in tion with the selection 
of an uniform gauge. All the Victorian lines are constructed 
upon a gauge of 5ft. 3in. This is also the national gauge in South 
Australia, but it has not been strictly adhered to in that colony, 
as over 700 out of 1500 miles have been built on a 3ft. 6in. gauge. 
In New South Wales a 4ft. 84in. gauge is the standard, but a 
private line connected with the Victorian system is on the 5ft. 3in. 
gauge. In Queensland, Western Australia, Tasmania, and New 
Zealand, all the railways have been built upon a gauge of 3ft. 6in. 
The gauge forms, of course, an important factor in comparing 
the cost of the railways of the various colonies, and, as the 
Railway News points out, must be taken into t in ing 
the cost per mile of the various systems. The cost per mile to 
1890-1 was:—-Victoria, £10,951 ; New Sonth Wales, £14,559 ; 
Queensland, £6420; South Australia, £6357 ; Western Australia 
—1888—£4374 ; Tasmania—1888—£8436 ; New Zealand, £7752. 











NOTES AND MEMORANDA. 


THE deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
18°6 per 1000 of their aggregate population, which is estimated at 
9,405,108 pemene in the middle of this year. The Hull rate was 
lowest 13°5, and Blackburn highest 25°1 


M. Trovve has been astonishing the French Academy 
of Sciences by his design for an electric boat propelled by a sea- 
water battery. The plates are sunk in the sea under the boat by 
way of a kind of keel, and drive a large rotary wheel by means of 
a motor. Pulleys raise or lower the plates of zinc or copper as 
required. Thomas Davenport, the Vermont blacksmith, whose 
career was recently set forth in the American Electrical Engineer, 
made a similar suggestion or design fifty years ago. 


In London 2562 births and 1429 deaths were registered 
last week. Allowing for increase of population, the births were 
118, and the deaths 173, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 15:7, 172, and 16°3 in the 
yr! three weeks, rose to 17:7 last week. In Greater London 

25 births and 1762 deaths were: registered, corresponding to 
annual rates of 31-6 and 16-2 per 1000 of the estimated population. 


Amone the fifty towns in France in which the 
mortality is highest are Marseilles, Bastia, Rouen, Elbceuf, Cannes, 
and Nice, while it is lowest in Givet, Belfort, and several other 
towns, where it is as little as 11 per 1000. Among the large towns 
which suffered from apidemics in 1890, Marseilles comes first with 
50 deaths per 10,000 inhabitants, as against only 36 in Paris and 12 
in Nice, while Douarnenez, among the smaller towns, suffered still 
more severely, an epidemic of smallpox and diphtheria raising the 
mortality to 142 per 10,000. 


In France the average annual mortality is higher in 
the towns than it is in the country, being 2221 per thousand for 
the whole of France, while it is 23°69 in Paris, 26°65 in towns with 
from 100,000 to 400,000 inhabitants, 25°75 in towns with from 
20,000 to 100,000 inhabitants, 25°80 in towns with from 10,000 to 
20,000 inhabitants, and 21°58 in towns with from 5000 to 10,000 
inhabitants. So that, with the exception of Paris, the sanitary 
conditions of which are better, the mortality decreases almost 
regularly with the size of the towns. 


IF a liquid wets a solid substance, it follows, says Mr. 
F. Wald (Jour. Chem. Soc.) from thermo-dynamical considerations 
that the vapour tension of the liquid will be reduced, and that it 
will exercise a pressure on the solid. Applying this view to the 
case of melting ice, if the water first formed remains in contact 
with and wets the ice, its vapour pressure will be less than that of 
water at 0 deg. But since the vapour pressure of the water in 
contact with the ice is equal to that of the ice itself, the vapour 
pressure of dry-ice should be less than that of water at 0 deg., and 
not equal to it, as has been hitherto assumed. 


Accorpinc to L’Industriel du Nord, an Austrian 
engineer, M. Reinhofer, states that the addition of a certain 
quantity of soda crystals dissolved in water renders Portland 
cement perfectly impervious to frost. The mortar which was 
experimented upon was composed of one part of Portland cement, 
one part of lime, three of river sand mixed with a solution of one 
kilogramme of soda in three kilogrammes of water. This mortar, 
after being exposed to a temperature as low as 31°5deg., was after- 
wards placed in an oven where it remained for three hours. On 
removing from the oven the test piece remained intact, and this 
property is attributed to the presence of the soda. This appears 
to be the discovery announced in this country some time ago. 


AN alloy for hermetically closing glass tubes and 
other purposes has been described by Mr. F. Walter, of Vienna. 
It is claimed that an alloy consisting substantially of 95 per cent. 
of tin and 5 per cent. of copper may be used for connecting metals 
with glass for electrical and other purposes, hermetically sealing 
glass tubes, &c. The alloy is prepared by pouring the proper 
proportion of melted copper into the molten tin, stirring round 
with a wooden stirrer, casting or granulating and remelting. It 
adheres strongly to clean glass surfaces, and has nearly the same 
coefficient of expansion as glass; it melts at about 360 deg. C. 
By alloying it with 0°5 per cent. to 1 per cent. of lead or zine, it 
may be rendered softer or harder or more or less easily fusible as 
required. The alloy may also be used for coating metals or wires, 
as it imparts to them a silvery appearance. 


Mr. J. Roszkowsk1 (Zeit. Physikal Chem.) has investi- 
gated the conditions of the explosion of hydrogen, carbonic oxide, 
methane, and coal gas when mixed with oxygen or air, in 
different proportions, in the presence of an indifferent gas, such as 
carbonic anhydride, and at different temperatures. Dilution with 
an indifferent gas decreases the tendency to explode in gaseous 
mixtures ; but this decrease is less the higher the temperature. 
This (says the Jour. Chem. Soc.) is probably due to the fact that 
the heat generated by combination of the two gases is largely used 
up in heating the indifferent gas present, instead of being employed 
in propagating the explosion. At low temperatures, methane will 
bear the greatest dilution without losing its power of exploding 
with oxygen, then come coal gas and hydrogen, and, lastly, carbonic 
oxide. At high temperatures (300 deg.), the order is reversed. 


A sErtgs of tests, lasting some twelve months, on the 
action of various oils on metals in contact with them, recently 
carried out, gave, says the Scientific American, the following results: 
—In the case of iron, seal oil acted the least on it and tallow the 
most. Bronze was not attacked at all by colza oil, and but 
very slightly by olive oil. It was, on the other hand, vigorously 
eroded by linseed oil. In the case of lead, the most deleterious 
lubricant was whale oil; the best, olive oil. Whale, lard, and 
sperm oils were about equally erosive. Zinc seemed to be but little 
attacked by mineral lubricant oils. The best oi] was lard, and the 
worst sperm. Copper was not attacked by any of the mineral 
oils. Sperm oil had the least and tallow the most action on it. 
Generally speaking, mineral oil attacked the metals under test the 
least, and sperm oil attacked them the most. In conducting the 
experiments, the metals were first thoroughly cleaned in ether and 
then dried. They were next carefully weighed and placed in closed 
vessels filled with oil, which were kept for ayear at auniform tempera- 
ture insummer of 80 deg. Fah. rs in winter of about 50 deg. Fah. 


In a paper on the formation of graphite by contact 
metamorphosis, by R. Beck and W. Luzi—Journal Chemical 
Society—the authors claim to have discovered some beautifully 
crystallised graphite in rocks which have been metamorphosed by 
contact with ancient volcanic rocks; the graphite crystals are 
easily discernible from the amorphous carbonaceous substances of 
the original clay slates and siliceous slates. The authors have 
proved that graphite has been formed from carbonaceous substances 
by contact metamorphosis in the case of certain rocks in Saxony. 
In Pirna and Kreischa, upper Silurian clay slates and siliceous 
slates occur, which are very rich in carb subst , and 
lie partially within the region of contact of the granite and horn- 
blende granite ; those within this region of tact have b 
converted into graphitic rocks. A chiastolite slate and a graphitic 
quarzite were examined. The graphite had a greasy feeling, and 
produced a metallic streak ; it had also a metallic lustre. Analysis 
showed that the graphite from the chiastolite slates had the 
composition C = 98°84 per cent., H = 0°21 per cent.; whilst that 
from the graphitic quarzite had the composition C = 99°94 per 
cent., H = 0:05 percent. The graphitic quarzite itself contained 
over 2 per cent. of graphite, and its specific gravity was 2°62—2°637. 
Proof is therefore afforded by this discovery that graphite is formed 








in nature from amorphous carbon in much the same manner as it 
is produced artificially, 





———— 
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MISCELLANEA. 


Tue Siamese Government have instructed Messrs, 
Ramage and Ferguson, Leith, to proceed with the building of a 
fast twin-screw steel cruiser of about 2500 tons. 


Mr. F. T. Matrsy, Assoc. M. Inst. C.E., has been 
unanimously elected to the office of Borough Surveyor to the 
Guildford Corporation, at a salary of £300 per annum. 


Tue Teutonic has again broken the record, having 
crossed from New York to Queenstown on her voyage completed 
= the 28th in 5 days 21 hours 3 minutes, beating her last run by 

minutes, 


Mr. Epwarp Rey, metallurgical chemist and mineral 
analyst, announces that he has now associated with him Mr. Frank 
Merricks, mining engineer and A.R.S.M. His manager, Mr. W, 
H. Herdsman, will manage the London branch of the business, 
while a branch office in Cordova, Spain, will be under the charge of 
Mr. Merricks, 


TueE Prince of Wales, Princess Louise, the Marchioness 
of Lorne, and the Marquess of Lorne, visited the Royal Naval 
Exhibition on October 24th (the day of closing). After dining in 
the Royal Pavilion with Admiral Sir Wm. Dowell and Admiral Sir 
Wm. Honston Stewart, the Royal party witnessed the firework 
display and the sham fight in the arena. The exhibition thus 
brought to a close has been very successful. 


Tue Finchley Local Board, at a meeting held on the 
27th inst., decided to make an application to the Board of Trade 
for a provisional order. A committee appointed for the purpose 
had previously visited some of the metropolitan generating 
stations, and an elaborate report was prepared by the engineer and 
surveyor to the Board, Mr. F. Smythe, who recommends the 
transformer svstem with an alternating current, the estimated cost 
being £19 000. 


Tuer Sheffield Town Council, on Wednesday, the 28th 
inst., decided by 22 to 18 to support the application of the Sheffield 
Telephone Exchange and Electric Light Company for a Provisional 
Order from Parliament, giving them the right to supply electricity 
to the borough of Sheffield. The Council have provided to take 
the works, at their value as works, without paying anything for 
goodwill, at the end of forty-two years, or, if thought desirable, 
at the end of twenty-one years. 


Tue Times says, ‘“‘ The directors of the Tower Company 
have entered into an agreement to lease about 124 acres of the 
Wembley Park Estate, together with the now aimost completed 
foundations of the proposed tower. The capital of £70,000 was 
privately subscribed by certain shareholders in the Metropolitan 
Railway Company. The agreement for the lease, which was signed 
last Wednesday, is for a term of 999 years ata rental of £2000 a 
year from October 21st, 1892, in addition to one-fourth of the 
annual profits after the lessees have received a dividend of 15 per 
cent. perannum. This lease has been taken by a newly-formed 
company, of which Sir Edward Watkin, M.P., is also chairman. 
The proposed capital of £200,000 will be wholly devoted to the 
— of the structure of the tower above the levels of the foun- 

ations,” 


Tue thirteenth annual Brewers’ Exhibition opened at 
the Agricultural Hall, Islington, on the 26th inst. The exhibits 
include those of brewers, maltsters, distillers, mineral water mann- 
facturers, wine and spirit merchants, caterers, and allied traders. 
In this year’s show there are 450 exhibitors, while 250 applications 
for room have had to be refused. There will again be competitions 
in malting barley, and ginger ale and non-alcoholic fermented 
beverages. The judges in the malting barley competition will be 
Mr. Flinn, Mr. H. Stopes, Mr. Mackinson, Mr. W. Seals, and Mr. 
Nimmo. The other judges will be Lieutenant-Colonel Foster, Mr. 
Gilbert Smith, and Mr. Meadowcroft. There will be 132 compe- 
titors in the mineral water competition and eighty-one in the 
malting barley. The managers state that their great object is to 
gather together under one roof a large number of buyers and 
exhibitors, and make the members of the trade known to each other. 


A PROGRAMME of the classes at the University of 
Glasgow has been issued. Special attention is being paid to the 
engineering and naval architecture departments, and the pro- 
gramme gives the regulations for graduation in science and with 
reference to certificates of proficiency in engineering science. The 
scheme of classes in engineering was under Professor Barr re- 
modelled last year, and in two years the number of students has 
been doubled. The number taking a thorough course has greatly 
increased. Last year there were no fewer than forty-four students 
attending the engineering classes with a view to taking the B.Sc. 
degree. The lectures on engineering are given at eight a.m., and 
nine a.m. to suit the convenience of men engaged in offices 
and works, and also to enable those who are taking the full 
course of study to get all their lecture work over early in the day 
so as to have the afternoons free for drawing and for work in the 
various laboratories. The classes resume on the 4th of November. 
The evening classes recently started in naval architecture proved 
highly successful under the late Professor Jenkins, and there is 
little doubt that they—and the day classes—will be equally suc- 
cessful under Professor Harvard Biles. 


Tue Standard says the Committee for County Purposes 
have presented to the Court of Common Council a report of their 
proceedings under the references in relation to London water 
supply. They recommend that the necessary steps be taken to 
introduce a Bill next session for the following purposes, viz.:—To 
give statutory powers to the Joint Committee of the Corporation 
and the London County Council; to authorise that Joint Committee 
to give notices to treat to the Metropolitan Water Companies 
within four years, and to make the giving of such notices obligatory 
at the expiry of that period; to constitute a tribunal to ascertain 
the price to be paid, and to clothe such tribunal with the fullest 
powers of inquiring into and deciding upon all such questions as it 
may consider necessary with a view to purchase; to enable such 
tribunal to decide as to the purchase by local authorities outside 
London of the works of distribution within their district, and also 
to decide as to the supply of water in bulk to such outside autho- 
rities; and to pay for the undertakings by stock having the ultimate 
security of the county rate. In submitting these recommendations 
the Committee point out that if the principle of them be adopted 
by the Court it will be necessary to pursue them without loss of 
time, and in considerable detail, for which purpose they ask that 
the necessary reference back to them be made. 


As an instance of a practical endeavour to improve or 
reinstate the inland navigation of the country, the works carried 
out by Messrs. Wilson and Son, the contractors on behalf of the 
Eastern Counties Navigation and Transport Company, are 
interesting. The original canalisation of the river Sark was 
carried out about the year 1700, for the purpose of bringing the 
large town of Bury St. Edmunds into water communication with 
the Port of Lynn on the Norfolk coast, and in its earlier days 
yielded a large profit on its capital. Since the advent of railways, 
however, this river for transport pu has, in common with 
others of a similar character, fallen into disuse; but in 1889 its 
improvement was undertaken, and the works are now practically 
finished. The bed of the river has been deepened, the banks and 
towpath have been repaired, and the locks reconstructed at a 
moderate cost, and not only is the navigation now reinstated, hut 
the adjoining landowners in the valley bave largely benefitted by 
the removal of the impediments to the drainage of the country 
which had previously existed. The work has been carried out 
under the supervision of Mr. J. K. Rodwell, Assoc, M. Inst. C.E., 
and the opening for traffic is only waiting the settlement of certain 
questions which have been submitted hy order of the Court to Mr. 
W. Shelford, M. Inst, C.E., as arbitrator, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* AU letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Ly icati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 

fore request correspondents to keep copies. 

*,~ In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

E. W. (Bucarest).—Apply to Mr. James Forrest, Secretary, Institution of 
Civil Engineers, Great George-street, Westminster, London, 

W. H.—You can obtain the presses you want from Messrs. J. and W:- 
Weems, Johnstone, Glasgow, or Messrs. J. Macdougal and Sona, of the 
same town. 

F. N. Brown (Newton Centre. Mass.)—We know no more of isolatine than 
is mentioned in the paragraph in THe ENGINEFR of the 2nd October, 
which, as you saw, quoted the “ Pittsburg Dispatch.” 

Faw BLower.— For small pressures Marriott's law applies exactly to air, 
the pressure varying in the inverse ratio of the space. If you reduce the 
volume 0°01 you will raise the pressure 0:01, and so on. 

C. pt A. 8.—See ‘ Proceedings" Institution of Civil Engineers, vol. for 
session 1888-9. Part I. for pape by Mr. W. Worby Beaumont on 
“ Friction Brake Dynamometers.” An Appold brake with a slight modi- 
fication was given in Tue Enciverr, vol. Lriv. p. 482. 

&. C. B. A.—A penny-in-the-slot turnstile has already been patented, 
though not necessarily an anticipation of yours. See patent granted to 
A. Greig about two years ago. You might write to some of the turnstile 
makers and ascertain whether such an apparatus is required. 

E. W. G. (Aberdeen).—‘ Gas and Petroleum Engines,” by W. Robinson 
(London: B. and F, N. Spon.) “ The Gas Engine,” by Dugald Clark. 
(London: Longmans, Green, and Co.) ‘ The Marine Steam Engine,” 
by R. Sennett. (London: Longmans. Green, and Co) There is no 
modern book on locomotives and locomotive performances. 

T C. (Morriston.)—There appears to be no record of such a paper, in 
the collected papers and lectures of Sir W. Siemens. Later experimenters 
have dealt with the subject, and you will find records in Tok ENGINEER, 
vol. lriii, p. 808, and rol. lrv, p 189, and in the hooks on “ Gas 
Engines,” by Dugald Clark and by W. Robinson. See also the “ Journal” 


of the Society of Chemical Industry, and the “ Journal” of the Chemical 
Society. 








PAPER COLLAR MACHINERY. 
(To the Editor of The Engineer.) 

8ir,—I would be much obliged if you will allow me to ask the names 
R. H. 


of firms making ed collar machinery—press or roller, 


Middlesbrough, October 27th. 


GRINDSTONES. 
(To the Editor of The Engineer.) 
Srr,—Will some correspondent give me the names and addresses of one 


+ — porar Bat quarry and supply grindstones for ordinary oe ?. 


Newport, October 27th. 


STEEL FOUNDRY PRACTICE. 
(To the Editor of The Engineer.) 
Sir,—Can any reader of Tar ENGINEER recommend a thoroughly good 


work on steel foundry practice, or give practical information privately 
on same, for a consideration ? ULCAN, 
October 27th. 





FOUNDRY MOULDING MACHINES. 
(To the Bditor of The Engineer.) 
desirous of procuring some moulding machines of a simple 
form for a | foundry, and not seeing any advertised in 


your pages, I should be glad to receive the addresses of makers or parti- 
culars, a through your office. 
r 


Sir,—Bei 
and adaptable 


IRONFOUNDER. 
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MEETINGS NEXT WEEE. 


Society or Enarvgers.—Monday, November 2nd, at the Town Hall 
Westminster, at 7.30pm. Ordinary meeting. Paper, ‘Corrosion in 
Steam Boilers,” by Mr. J. H. Paul, B.Sc. 

Cuemicat Socrery.—Thursday, November 5th, at Burlington House, 
London, at 8 p.m. 

Geo.oaists’ AssociaTion.—The next meeting of the Association, on 
Friday, November 6th, will be devoted to a conversazione, which will be 
held in the Library of University College, Gower-street, W.C. The con- 
versazione will open at 8 p.m. 








DEATHS. 

On the 18th October, Caartes Hoare, C.E. (Author of “Iron and 
Steel”), aged 78. 

On the 25th October, at The Mount, Caterham, Grorce Srstey, C.I.E., 
late Chief Engineer, East India Railway, aged 67. 

On the 2lst October, at his residence, Stanwell-road, Penarth, Jonn 
TRAILL, C.E., second son of the late William Traill, Esq., of Woodwick, 
Orkney, aged 68. Friends please accept this intimation. 

On the 21st inst., very suddenly, at Putney, Witson W. Purpson, Esq., 
M. Inst. C.E., of 14, John-street, Adelphi, and Long Clawson, Leicester- 
shire, youngest son of the late Samuel Ryland Phipson, Esq., of The 

, Putney. 
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ELECTRICAL RAILWAYS. 


A CABLE message from the United States announces 
that Mr. Villard proposes to introduce electricity as a 
motive power on the North Pacific Railway. He bases 
this proposition on certain statements made by Mr. 
Edison. That gentleman asserts that he has devised a 
novel method of using electricity.in the propulsion of 
trains, and adds that three stationary engines will be 
adequate to the traffic on the Pennsylvania Railway 
between New York and Philadelphia, a distance of about 
90 miles. He proposes to run trains during the period of 
the Chicago Exhibition between Chicago and Millwaukee 
at intervals of twenty minutes. No details of the new 
system have been made public. It is only known that 
he will use neither storage batteries nor overhead con- 
ductors. It is, of course, impossible to criticise such a 
proposal as this save on certain narrow lines which 
affect not details but the general bearings and scope of 
the scheme. Enough is known, however, to enable us to 
consider some of its commercial aspects, and to form an 
estimate of the advantages that might be secured and the 
disadvantages to be contended against. 

In the United States electricity has long been used for 
the propulsion of tram cars. Several systems have been 
tried with more or less success, but that by far the 
most extensively used is nothing more than a develop- 
ment of Siemens’ original idea. At a considerable 
height above the rails is stretched a naked copper wire. 
On the top of the tram car is fixed an inclined wooden 
pole, to the top of which again is fixed what is known as 
the “Trolley.” The trolley is really alittle brush carriage 
which runs along the under side of the overhead wire. A 
current of electricity is transmitted through the wire and 
picked up by the trolley. It then passes down an 
insulated wire beside the trolley pole, and descends 
to a high-speed motor placed beneath the car, and this 
causes the rotation of the carrying wheels ; gearing being 
interposed to reduce the 900 or 1000 revolutions per 
minute of the motors to the 100 revolutions or so per 
minute of the car wheels. The electricity having done 
its work goes to earth through therails. It will be readily 
understood that the trolley pole must be flexible in a very 
high degree. The details of construction of the trolley 
and its pole present a tempting field for inventors, and 
three or four patents are secured every week in the United 
States for “improvements.” Indeed, trolley gear bids 
fair to rival automatic car couplers in popularity among 
the inventing community. There are obvious objections 
to the overhead wire, and crossings and sharp curves 
present astounding difficulties to the electrical engineer. 
The gearing is another serious trouble. Nothing has yet 
been found to answer but wheels made of compressed 
raw hide, with the teeth cut by special machines. 
The overhead wire is, however, the difficulty, and a 
source of danger answerable for numerous deaths and 
serious accidents. Mr. Edison will gain an enormous 
advantage if he can do away with the overhead con- 
ductor; but it must not be supposed that he is the first to 
suggest the use of ground conductors. A small line has 
been worked for many years, in the north of Ireland, in 
this way. Mr. Volk’s little line on the beach at Brighton 
is doubtless familiar to many of our readers. It would 
not be fair to cite the Electric Railway between the 
Monument and Kennington in this connection, 
because that is laid in a tunnel; and insulation difficul- 
ties can easily be avoided or overcome. There are only 





two ways in which it is possible that Edison can accom- 
_ what he proposes to do on an ordinary railway. 

he first method lies in fixing an insulated wire, rod, or bar 
somewhere near the level of the rails, and fitting the motive- 
car with a brush or trolley to pick the current up. In 
principle this is old, and only the details of any new 
development of the idea involved can be novel. The 
second scheme is largely “in the clouds.” In carrying 
it out a very high tension alternating or “ rotary” current 
would be transmitted through the line wire, and this 
would be employed to drive a motor by induction. Of 
course, the line wire would be highly insulated, and there 
would be no mechanical connection whatever between it 
and the car. This is nothing more than an extension of the 
Edison system of telegraphing by induction. We confess, 
however, that we are entirely unable to guess what 
possible kind of transformer could be devised which weuld 
get sufficient power out of the line wire in the way we 
have suggested. To work a telegraph instrument by 
induction is a very different matter from running a motor 
up to two or three hundred horse-power. If Edison 
succeeds in doing it, it will be only because he has 
discovered something which other electricians have not 
yet hit on. We shall not say that this is quite impossible, 
because really next to nothing is known about high ten- 
sion alternating currents, and what is called impossible 
one day is done commonly as a matter of business the 
next. It would be mere waste of time to discuss this 
question further at the moment. Returning to the first 
scheme, it is easy to see that there is plenty of room for 
invention, and various possibilities in store, in the matter 
of devising a satisfactory method of insulating a line 
wire on a railroad. Unless it carries a high potential 
current, its cost as a conductor must be enormous. If, 
on the other hand, the potential is high, then the wire 
must be protected. To explain what we mean, sup- 
pose that a tram car is to be driven by electricity, 
it is evident that the line wire or its equivalent could not 
be laid down in the street. Mr. Volk uses one of his 
rails as a conductor, but the tension is low, and the line 
is laid on dry shingle, which provides a very fair insu- 
lation. In astreet the line wire must be protected in some 
way. Let usnow further suppose that it was determined 
to convert a rope railway, such as that in Edinburgh 
into an electric railway. It1s clear that the conductor 
might be laid quite safe in the cast iron slotted tube 
within which the hauling rope worked, and the coulter 
or “ cable grip” might readily be changed for a trolley. 
The conductor, if placed right under the slot, would be 
liable to injury from dust and wet falling on it; but it 
is easy to see that by putting it to one side of the tube 
it would be protected. Reasoning in this way, we 
soon begin to see that it would be very easy to 
design, say, a rectangular conduit, with the slot at one 
corner, while the conductor, now taking the form of a 
copper rod, would lie in the other top corner, carried by 
suitable insulators. The coulter would be cranked, so as 
to reach from the slot in one corner to the copper con- 
ductor in the opposite corner. Means might be devised 
for hauling a brush or scraper through the conduit so as 
to prevent the accumulation of mud introduced through 
the slot. Much the same thing may be done ona railway 
with yet more ease, the conducting or line wire being 
enclosed in a slotted case, with the slot down instead of 
up, and carried by cantilever brackets bolted to the cross 
sleepers between the rails. But there are other methods 
well known in this country, such, for example, as that 
used by Professor Jenkin, Ayrton, and Perry in telpher- 
age, and the Lineff system. We shall not be surprised if 
we find that Mr. Edison has nothing more remarkable to 
propose than a development in this direction. 

It cannot be said that there is any mechanical or 
electrical reason why trains should not be propelled on 
the Northern Pacific or any other railroad by elec- 
tricity. But when we have conceded this much, 
we may proceed to ask what will be gained? The 
saving in deadweight hauled will be insignificant, for the 
electric-motors must carry on their driving wheels the 
30 or 40 tons now required to obtain adhesion. The 
tenders would be suppressed, it is true; but we cannot see 
that this would represent anything like an adequate 
return for the additional outlay involved. The cost of 
the stationary plant and of the motor cars would at least 
equal the capital outlay on the engines dispensed with. 
The only place in which a saving could be effected is 
perhaps in fuel. The American locomotive is anything 
but an economical machine, and there are consequently 
openings for electricity in the United States that do not 
exist in this country. But if no stronger argument than 
this can be advanced in favour of electric propulsion on 
railways, it will be long before the locomotive is super- 
seded. It does not in any way follow that because elec- 
tricity is a better means of propulsion on street railways 
than are horses, that it must be a better means of propul- 
sion onrailways than are locomotives. Thereisno mechani- 
cal advantage on the side of electricity, consequently the 
whole question of its adoption turns on commercial con- 
siderations ; and unless Mr. Edison can prove that the 
North Pacific traffic can be worked at a less cost per mile 
by electricity than by locomotives, it is not likely that it 
pi supersede steam, no matter what view Mr. Villard 

es. 


ENGINEERING COLLEGES. 


Wirntm the next few days all the engineering schools 
connected with universities and colleges will be hard at 
work, and hundreds of young men will again attack 
mechanical and electrical problems. Lectures will 
abound. The blackboard and chalk will be in daily 
request. Testing machines will break steel bars under the 
eyes of admiring students. Graphic statics, logarithms, 
Euclid, German, thermo-dynamics, will dance wildly 
through the week. In one word, the manufacture of 
engineers will be in full swing; and there is no lack of 
raw material on which to work. There is reason to 
believe that if an engineering school were opened in 
the middle of Salisbury Plain it would not lack support, 
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Apparently the number of such institutions now in 
existence is not deemed sufficient to meet the demand, 
and new schools are being started in various directions. 
Under the circumstances we fancy that a word of 
caution may not be out of place. The time seems 
suitable for putting a few truths before parents and 
guardians. 

What is supposed to be the ultimate end and object of 
all this teaching? It is ostensibly intended to supply 
young men with the means of earning a living. Whether 
it is or is not the best mode of training engineers is not 
now in question. Our opinions on this subject have 
been so often stated that they must be very well 
known. The point we submit for consideration is 
different in character. It is simply this: How are the 
engineers turned out by hundreds every year to get work? 
Where are theopeningsfor them? Thisis amostimportant 
problem. Another scarcely less interesting is this: Are 
the young men who go into engineering schools likely to 
make good engineers? Not long since we were present 
at the first run of a new steam engine intended to drive 
dynamos in an influential college. We asked a professor, 
one of the ablest men of the day, if he anticipated that 
his electrical class would be large. His answer was in 
the affirmative. Seeking knowledge, we inquired if it was 
proposed to take any steps to find the young men em- 
ployment when they left the college. He explained that 
that was no part of the duty of the college. We expressed 
the belief that there were already more electricians than 
berths for them, in the ratio of about fifty to one. ‘ Yes,” 
he said, “ that is probably true; but you must remember 
that the great majority are totally incompetent?” There 
was of course no disputing this. The learned professor 
has had incessant opportunities for forming an opinion, 
and our own more limited experience corroborated him, 
but it must not be forgotten that this incompetent 
crowd is the product of the technical school and the 
college. His words apply as fully to engineers as to 
electricians. Let us consider what all this means. 

Young men, parents, and guardians, knowing next to 
nothing about engineering, lightly adopt it as a profession 
for themselves, their children, or their wards. In a few 
cases all turns out well. The young men make good 
engineers, and are successes. In others the pupil soon 
discovers that engineering is not at all the kind of thing 
he expected. Instead of being congenial to his tastes, it 
is the very opposite. He has to learn subjects which he 
does not like, and for the acquisition of knowledge con- 
cerning which he has no mental aptitude. Thus, for 
example, a lad is happy if he is left all day at a lathe. 
He is a fair draughtsman, and will read steam engine books 
in the evening with pleasure. But no earthly power can 
beat mathematics into his head. He loathes Euclid. 
The first four rules of arithmetic represent the very 
utmost of which he is capable in this direction. Now 
such a youth is totally unfit to become an engineer. Yet 
he never bargained for mathematics when he went to an 
engineering school. The result will probably be that he 
will settle down as a fitter, earning a possible 30s. a week, 
or he will go to Canada and start as a farmer. We know 
of one case where the engineering failure earned a living 
by playing the cornet in the orchestra of a London 
theatre. Nearly all such failures and disappointments 
might be avoided if the would-be engineer and his parents 
or guardians would ascertain beforehand what an 
engineer must learn in more or less detail. We 
strongly advise every would-be engineer to read 
with attention the admirable introduction to Law’s 
‘“‘ Civil Engineering,” which can be obtained for a few 
shillings from Messrs. Crosbie Lockwood and Co. They 
will there find a list of the subjects concerning all which 
the civil engineer must know something. Nor is the list 
of mechanical engineering subjects less soul-appalling, and 
day by day it grows larger and covers a wider field. The 
list should be read carefully and intelligently, with much 
heart-searching and self-interrogation, and care should be 
taken to know what it all implies. We cannot resist 
the temptation to make here a brief quotation from this 
Introduction :—‘* The duty of a Civil Engineer, embracing 
as it does almost every kind of construction, requires a 
very extensive and general acquaintance with most other 
sciences in order to qualify him for successfully accom- 
plishing the various works on which he may be engaged, 
and of overcoming those difficulties which frequently start 
up unexpectedly in the progress of a work, and but for 
the knowledge, talent, and perseverance of the engineer 
threaten the ultimate success of his endeavours. It is 
only necessary to take a glance at the list of works upon 
the construction of which the engineer is engaged—rail- 
ways, roads, canals, rivers, harbours, docks, breakwaters, 
bridges, tunnels, and many others—to obtain at once an 
idea of the extent of the subjects which his knowledge 
ought to comprise, and further, of the immense importance 
of his professional labours to his fellow men.” 

The calling of an engineer is one not to be lightly 
entered upon, and it cannot be too widely known that in 
order to attain success a combination of qualities is 
needed which is comparatively rare. It may be urged 
that as much may be said of every profession; but only 
by those who take a superficial view of what goes on 
around them. A soldier, or a sailor, for example, having 
passed the necessary examinations, is certain of a mode- 
rate income for a number of years. His opportunities of 
acquiring distinction are few, and but little more than the 
discharge of routine duties is expected of him. When a 
medical student has obtained his diploma, his success in 
life depends more on his manners and customs, and 
social qualifications, than on his skill; and if he does not 
succeed in this country, he can always, if only he is 
sober, do well in the Colonies. With the engineer it is 
entirely different. We speak now of men who really wish 
to rise in their profession, and are not content to fill 
subordinate posts. They must be competent in no 
ordinary degree. The difference between the engineer’s 
work and that of nearly all other professional men 
is that it involves the expenditure of sums of money, 
sometimes very large. Now nothing will condemn 





a man sooner than wasting another person’s money. 
If a country physician makes a mistake in the treat- 
ment of a case, no one is out of pocket. The sailor 
and the soldier never have any other person's money 
to spend. But very small errors on the part of 
an engineer may represent the loss of huge sums. 
This is the rock on which the barque of many young 
men comes to grief, and unfortunately it is the 
cleverest men as engineers who most often make 
mistakes. Such a man is able, inventive, brilliant, full 
of resource ; he is tried over and over again as works 
manager, and his engagement, if sufficiently prolonged, 
invariably means bankruptcy for his employers. Such 
men are only too plentiful, and do more harm in the end 
than the leaden-brained plodders who have learned 
something by sheer dogged hard work. 

It would be quite possible to enforce and illustrate at 
much greater length the lesson which we wish to teach. 
That would perhaps but weary our readers. But we must 
once more insist on two great truths which are constantly 
slurred over, or forgotten, or made light of. These are, 
first, that at present the profession is overstocked to an 
incredible degree. That, as a consequence, those who have 
berths open can pick and choose, and will only select the 
best. So fully is the evil of this overstocking understood 
by engineers, that it has become almost impossible to 
induce either civil or mechanical engineers in practice to 
take pupils. It has come to be understood that when an 
engineer takes a premium with a pupil he will exert him- 
self to find him some employment when the years of 
pupilage have lapsed. Noone under existing circumstances 
will do this. The engineering colleges are filled principally 
because they ask no questions, and accept with delight 
all the pupils they can get. As the other roads to the 
profession are barricaded, young men go in through the 
college gate. Secondly, we would impress it for- 
cibly on the minds of all concerned that from a special 
type of man can alone be made a successful engineer, 
and the reason is that the obstacles standing in the way 
and preventing success are serious. A vigorous body is 
essential; we never see delicate, puny youths adopting 
engineering as a profession without sorrow. Not less 
essential is considerable brain power. The successful 
engineers are, our readers may take our word for it, or 
have been, very superior all-round men. 

It may be that the advice we give will prove 
unpalatable. Advice is too often unwelcome. But 
it is at least obvious that we can have no object 
in view save one, namely, to be of use to our readers. Nota 
week, sometimes not a day, passes that we are not con- 
sulted as to the best way to convert a schoolboy into an 
engineer. We know that in nime cases out of ten a 
grievous mistake will be made. It may prevent the ruin 
of the prospects of some young men if they will follow 
the counsel we have given them, and learn for them- 
selves what it is they are undertaking. One of the most 
instructive documents it is possible to publish in this 
connection would be an account of the career of a 
few dozens of the engineers and electricians turned out by 
the hundred from technical and engineering colleges, witha 
statement of their annual earnings and present position. 
We do not suppose it will be published ; but every parent 
and guardian would do well to ask the heads of any 
college in which he proposed to place his son or his ward 
for some information based on fact, not on theory, which 
would enable him to judge of the commercial value of 
the return he might expect for three years or so of a young 
man’s life and a certain number of bank notes. 
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IRON ORE OUTPUT AND COST. 

In one of the official reports of the United States Census 
Office there are elaborate statements of the working of the 
iron ore mines of that country—the yield of the mines, and 
the cost of production ; and some of the figures given have 
interest to many in this country. The production of iron 
ore in the States was, for the year reported on, 14,518,041 
tons. Michigan is the largest contributor to that yield, the 
total raised in that State being 5,856,000 tons. It is perhaps 
shown as well in another way when it is added that, with 
one or two exceptions, that yield per man employed was the 
largest in the country—it was 452 tons per employé per year. 
The total cost of the ore raised averaged for Michigan about 
8s. per ton, whilst the average of the mines of the whole 
country was much less—about 7s. per ton. For wages alone, 


the cost was, for Michigan, on the average, about 4s. 94d. per | 


ton, and for the United States, as a whole, the average was 
very little above 4s. 3d. The difference between the cost of 
the labour and that of the total cost of the ore is largely that 
of the materials needed in the working of the mine. The 
miners averaged in the year about 247 days each over the 
country as a whole—some of them, working in open pit 
mining operations, having the working time lessened by 
inclement weather, whilst in other cases stoppages of mines 
limited the number of days wrought. It may be added that 
whilst Michigan takes the highest rank as the producer of 
iron ore, it has not the largest number of mines—there being 
recorded as in it 73 mines, whilst Pennsylvania has more 
than double that number, but the average yield of the rich 
ores of Michigan is far greater than that of the Pennsylvanian 
mines. One of the Michigan mines yields over 800,000 
tons yearly, and another over 500,000 tons, so that it will 
be seen that these take rank amongst the largest of the mines 
in the world. Evidently, the United States is endeavouring 
to raise more and more of the iron ore it needs, though 
in the year reviewed in the official document named, it 
has had to import from other countries over 800,000 tons of 
ore. It may be, however, that this is in part due to the 
fact that the water carriage on these imported ores is cheaper 
than the long leads by land and the carriage by water that 
some of the home ores have to sustain before they reach the 
smelting point. The figures we have quoted show that the 
iron ore used in the States must bear a somewhat high cost 
at the furnaces for production and transit—a cost that does not 
compare very favourably with that of either the British ores 
or the rich ores of Spain. In America, too, there is a larger 
use of machinery in the winning of the ores than there is 
with us, though in some of the Cleveland mines there is now 
an increasing use of the drilling machines wrought by com- 
pressed air. Unquestionably, the United States will 


endeayour by the use of machinery to produce its iron ores 











cheaper, and will try also to supply more and more its own 
needs, though not probably with entire success for some time 
tocome. The figures we have quoted show alike the success 
as far as it has gone and some of the difficulties in the way, 
and thus they have special interest to those who compete with 
the owners of the mines referred to. 


THE PALERMO NATIONAL EXHIBITION, 


Ir was certainly a bold thought to assemble a national 
Exhibition in this outlying corner of the kingdom of Italy 
and of Europe, more renowned for ancient memories than 
for industrial progress. But the project is well-nigh accom- 
plished, and promises to succeed better than many pessimist 
prophets foretold. The handsome buildings already make a 
fine show, and it is almost a pity that they are onl 
temporary. Professor Basile designed them with great taste, 
and, most appropriately, the very picturesque mediwval 
Sicilian style was chosen for the principal building, with 
its pointed arches, rich polychromy, and Norman and 
Byzantine details. The Exhibition is national, with the 
exception of an international section for small motors. The 
electric department promises to be important, the industrial 
applications of electricity having made great progress in 
Italy lately; and the historical exhibits will have a special 
interest, according to the programme, as they comprise 
valuable relics of Volta, Pacinotti’s models, which have 
become classic as the starting point of many modern 
dynamos, &c. The machinery hall is a fine structure, 490ft, 
long and 80ft. wide, exclusive of two side galleries, each 25ft. 
wide. The boiler-house is nearly completed, with its four 
110-horse power boilers by the Fonderia Oretea, designed to 
work at 150 lb. pressure, and about which we may have more 
to say hereafter. The same Fonderia exhibits a triple- 
expansion engine, vertical, and of quasi-marine type, of 
150-horse power. The erectors are busy putting the various 
engines in order. A large horizontal triple-expansion engine 
is sent by Tosi and Co., of Legnano; a third is by the 
Fonderia Fratte, of Salerno; a fourth by Panzera, of 
Palermo. A compound engine is sent by Manganaro, of 
Messina; and a Woolf or tandem engine is sent by Corsi, of 
Palermo. Odero, of Sestri Ponente, exhibits a single- 
cylinder engine. All these engines are condensing, and by 
means of underground shafting running along the sides of 
the machinery hall may be made to drive some dynamos and 
other machines which occupy the rear end of the hall and 
galleries. The electric light installation, which is consider- 
able and includes a luminous fountain, is separate, and is 
worked by four vertical engines by Tosi, supplied with steam, 
however, like all the other engines in the machinery hall, by 
the Fonderia Oretea’s boilers above mentioned. It is 
officially announced that the opening will take place on the 
12th of November next, and the Exhibition is swarming with 
upholsterers, decorators, fitters, and feverish exhibitors; but 
it is pretty evident that much will remain to arrange after 
the formal ceremony is over. 


THE POLLUTION OF THE SEINE. 


Srx years have now elapsed since a programme was 
brought forward by the General Council in Paris for the 
improvement of the river Seine. This scheme comprised 
essentially the construction of three groups of sewers, to 
collect the sewage of the outskirts above Paris. These three 
groups were to have been joined at a sewerage works at 
Clichy, where the sewage was to have been distributed over 
land acquired for the purpose by the town of Paris. The 
cost of executing these works was estimated at £400,000, of 
which the State was to have contributed one-fifth. Owing, 
however, to the great expense of the undertaking, the project 
has never been put into execution. Subsequently the Council 
of Hygiene asked that the diversion of unwholesome water 
into the bed of the river should be suppressed, and expressed 
the opinion that the necessary works should be commenced 
up the river. This has now led to the resumption of 
investigations by the chief engineer of the department, and 
the following forms a brief summary of the proposals which 
are to be submitted to the General Council of the Seine 
Department. For above Paris the suppression of the sewers 
which contaminate the Seine before its entry into the city is 
specially urgent. The project comprises the bringing together at 
certain points of the waters which these sewers at present pass 
into the Seine and the Marne, and proposes the establishment 
at those places of elevating works which would force the 
waters on the Cretail plain, where they would be utilised for 
irrigation. This plain consists of land belonging to the 
“assistance publique,” and is leased to a private individual 
who wishes to irrigate the land with sewage water. Coming 
to the river below Paris, the project suggests the erection of 
works at Suresnes, on ground belonging to the Department. 
These works would receive the waters from the collectors 
situated on the right and left sides of the river by means of a 
syphon under the Seine. This sewage would be raised to a 
higher level and then passed into an open drainage conduit 
to Asniéres. Here the water would be again elevated at a 
second works and conducted to the Achéres irrigation fields. 
These works are said to insure the rendering wholesome of 
the left bank between Paris and Asniéres and of the right 
bank as far as the Suresnes bridge. In order, however, to 
complete the purification of the Seine to Clichy, the scheme 
also comprises the construction of two sewers, both of which 
would begin in the neighbourhood of the Neuilly bridge, 
and would terminate, the one at the syphon at the Suresnes 
bridge, and the other at the Clichy works. It is believed 
that this scheme could be executed at a cost of about 
£244,000, of which nearly £44,000 would be asked of the 
State. These are the principal points of the new programme, 
which has been thoroughly discussed by those concerned, 
and who have already settled the method of carrying out the 
work. The scheme is shortly to be considered by the General 
Council, and if found of public utility the Seine Department 
will be authorised to commence the undertaking. 








THE JUNIOR ENGINEERING SocreTy.—At the invitation of Mr. 
Kelson, managing director of Messrs, Samuda Bros., this society 
visited that establishment on Saturday, 17th inst., a very large 
number attending. They were shown round the works under the 
guidance of Mr. J. Taylor and others of the staff. The prepara- 
tions for the launch of H.M.S. Scylla, which was afterwards 
witnessed, were examined with great interest, and the visitors 
went on board. She isa second-class cruiser of 3400 tons displace- 
ment and 9000-horse power. The sister vessel Sappho lying in the 
adjacent Millwall Docks, also built by Messrs, Samudas, was being 
eo and the party also afterwards inspected her. On the 
following Wednesday afternoon the Lambeth pottery of Messrs. 
Doulton and Co. was visited, Mr. L, Doulton, on behalf of Sir 
Henry, receiving the members, 
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THE MORAND BRIDGE OVER THE RHONE AT LYONS—DETAILS 


(For description see pages 336 and 366) 





Section at the axes of the parapet 
) ) Section A B. Section CD. 
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+ Plan Section EF. 
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Fig. 16. Plan of Abutment plate 





Fig.14. Abutment plate and of rib Section ABCD. Fig. 15. Section E.F. 


ye 


Se. —— a 















GGOC DOC 
gflo 9, OT pp 9 . 
be 292. W262} ° 9 

) P) o o- ° 1°) 
2 200.09 0030 BB 





( 














ei; 




















































0000000000 MMO 000!) 
EO ee we - a2 a a fw a. ae ae ee ‘ » 





ae, 


} 
} 


NS 
nS a ne eS aS ee ee 265 | log} 

000 00 &W0000 

SS "0 Oo oO ie & 

° MQ y a + ne ee 4700 — +: i — <a “ < 
\ fe) fo) 3 

] 

ne 

nee 

nena 




































































MY THY CE PILLIILAL”. ix Ss 
LE ool S 
KEES an 5 
id Wy; , GY =. 
> 
~~ ! 
ow 
=f UY , 
Wy es Sa eee 
Yn \/ 
' 
WLLL i 
Fig. 19. Plan on MNOP 
O00 Hilo 0 00 000000000000000000P00 
© 00 °, 255°]? ° © 000 root 
© 0 lofelo 6 050,000,050. FoForo%oPe° 0° oro ‘9 © 0 0 cGegsIeo CCT I OSS 
© 0 2 |e Jopro 6.0.0 00000, 00:0 0°0.0°0.0.0°0 0 Olof} © 9 © 0 Re 129999599 
Pes 7.0.00, 0,0,0,0 G00 0.9.0.9. lo ©2000 0 
ik 2002900009000 00 Q°0 





























i i 























r) 
























0000000 0090 0000000 00000000 000 DOH9 995050509000 D000 GUO 055500C0 
2000000000000 N[ 
oo DOOODO DO CODDOODO OOOO! pre 2 2 9 2 F 0°92 Q000000 
oo 0 CPSC ODDO COD ONO DOO OOOO MIO 0 0 9 COD 0D0DD0 0 Q0C 00000 
000 0000 00000000000 ° 
° Oo Jo 0-00. 0.0.0.0. 0.2. 0.0.0,0 0-0 0 0 OF C 29 2990090000099900900000 
0°00 nO OO o noob ON OO 3 © 0 © 0 0 0 000000000000 
©0000000000000000000000 

















366 


THE ENGINEER. 





Ocr. 80, 1891. 








THE NEW MORAND BRIDGE OVER THE 
RHONE AT LYONS. 
(Concluded from page 347.) 





For erecting the bridge, the Creusot Company constructed 
a centre resting on piles driven into the bed of the river. Two 
travelling cranes were used for raising the several pieces for 
each half of the bridge according to the disposition, as shown 
by the engraving, page 336. The rails running above and 
below the bridge enabled the different parts to be brought and 
deposited near the work under the cranes, without the dis- 
placement of these machines. 

The upstream half of the bridge wasfirst erected. The ribs 
were sent from the Chalon workshops in lengths representing 
two divisions ; these lengths were placed on wooden slips and 
joined together in their definite positions; the deflection 
which the permanent weight would produce being 40 mm. 
Keys of 60 mm. were inserted in order to fix in the several 
parts and bed keys securely, and to flatten the lead inter- 
posed between the springing plates and the supporting stones. 
When the framework of the up-stream half of the bridge 
was completed the ribs were placed, by means of a very pre- 
cise levelling process, in the exact position they were to 
occupy throughout, the temperature at which the striking of 
the centre was to take place being taken into consideration. 
The ribs were then raised with screw jacks, and the wood 
quoins of which most of the wedges were composed were 
tightened. At this point each rib rested on five wedges 
placed at the summit, at the haunches and at the springings 
and corresponding nearly to the centre piers. 

The next proceeding was the driving in the central keys of 
the three arches with the hammer, the work being performed 
by the same gang of workmen, that the wedging might be 
uniform throughout. As soon as this operation was finished, 
the centre and afterwards the haunches of the ribs were raised 
by means of screw jacks, the wedges supporting the arcs at these 
points being removed, proceeding as before over the three arcs 
longitudinally with the same body of men; the wedges placed 
near the springings were then destroyed with the hatchet. 
The whole length of time employed in removing the centreing 
did not exceed three hours. After this removal the founda- 
tion of the centreing was carried to the down-stream half of 
the bridge, but for the erection of this half they were obliged 
to proceed in another manner on account of the impossibility 
of uniting the braces mm to the adjoining arcs after the 
removal of the centreing. The second half was raised simply 
by rivetting the ribs and the standards, and by uniting the 
braces which bind the ribs to one another by bolts. This 
done, the railway over which the cranes m n ran, and which 
divided the bridge into two parts, was removed, and the 
braces m n of the neighbouring ribs were fixed by bolts. The 
centreing of the three ribs of the group m was then removed 
after their height had been regulated so that it should corre- 
spond to that of the first half; the rivetting of the braces mn 
was then proceeded with. The operation was pursued in the 
same manner by groups of three ribs up to the head rib, 
down stream. When the bridge was finished, and the per- 
manent superstructure complete, the wedges of the upper 
and lower key beds were put in, the operation being effected 
at the average temperature. 

The rivetting of the whole of the metallic framework was 
executed under the following conditions:—The rivet holes 
pierced by a punch smaller than the finished diameter, were 
brought to the proper dimensions by a drill. As much of the 
rivetting as possible was done by machinery in the workshop. 
In the yard the rivetting was done by hand with a snap and 
hammer by chosen workmen sent for the most part from 
Creusot. The construction in the workshop and the erection 
on the spot were carried out with the utmost precision, 
security, and order. There was no bad workmanship to 
correct in the yard, and the work was completed most 
satisfactorily without any accident whatever having occurred. 

After the completion of the work, tests were applied by 
dead and rolling weights. The tests by dead weight consisted 
in charging successively each half-span, leaving the other 
half unweighted, and each whole span, with a weight of 300 
kilos. per square metre. 

The sinkings or risings at the summit of the arcs and at 
the haunches were tested by means of a level standing upon 
the masonry of the piers and abutments, and the temperature 
was taken at each period of testing. The calculation shows, 
in fact, that a variation of temperature of 1 deg. gives a 
variation of the summit of the arcs of 0:0025 m. and 0:0023 m. 
in the central and shore arches. 

These results, which dissipate the influences of tempera- 
ture for the central and right arches, are considered very 
satisfactory. The levelling showed besides, according to the 
tests, that each arch had returned to its initial position. 
The tests by rolling weights consisted in passing over each 
bay as many carriages of sixteen tons on four wheels drawn 
by eight horses, and carriages of eleven tons and two wheels 
drawn by five horses, as the bridge would hold. The sinkings, 
risings, or vibrations of the arcs were registered by means of 
long porte-crayons fixed to the faces of the arcs, to the 
summits, and to the panels, and resting on cylinders with 
vertical axes fixed firmly to the framework of the centre, 
and set in uniform motion under the pencils by clockwork. 

In testing by rolling weights, great difficulty is experienced 
for great works, in starting at the same time and maintain- 
ing in motion at regular distances the large number of teams 
not familiar with such work. The test was only successful 
over the central arch, with a slight stoppage of one line of 
carriages. As regards the central arch it was stated that the 
greatest difference between the deflections calculated upon, 
and those which actually took place, did not exceed 0-016 m. 
As to the vibrations, they were excessively feeble, and in 
no part exceeded 0°0015m. The registrations give the 
strongest oscillations at the summit of the head arc of the 
central bay, at the moment of itsstrongest depression. This 
very satisfactory result shows the efficacy of the pre- 
cautionary measures taken, which consisted principally in 
the adoption of a very powerful bracing and a system of 
plating by which a complete union of all the elements of the 
structure was established. It shows that even with 
very flat arches the vibrations may be rendered very little 
perceptible. 

The accounts are not yet quite complete. The following 
figures are only approximate, but the actual cost will not be 

“very different to that indicated below, and will be within the 
limits of the estimates :— 


Francs. 
(1) Foundations, masonry, roads, and sideways :— 

Foundations, 8460 cubic metres .. .. .. .. 634,900 
Ordinary masonry at 17f. per cubic metre oe 66 90,900 
Masonry of hewn stone at 80f., 87f., 130f , amd 137f. .. 135,700 

Hewn stone on facework of rubble, pointed, 5f. to 22f. 
the square metre os Be BS. “pe. ob 82,000 
Wood pavement, 22f. the squaremetre . .. « 50,700 





Francs. 
Asphalte pavement, 5f. to 9f. persquare metre .. .. 12,300 
Columns of polished Scotch granites comprising placing 88,400 
Candelabrasand lamps .. .. 2.0 .. 2 0s os oe 4,400 
SS ee ae 18,100 

(2) Metal constructions :— 
Steel for metal framework at 0°43f. the kilogramme 961,600 
Galvanised steel for plates at 0°45f. the kilogramme 123,100 
Ordinary cast iron at 0°30f. the kilogramme ‘ 73,200 
Ornamental iron, 0°35f. the kilogramme .. oo a eee 
Iron for bolts at 0°50f , and lead at 0'60f. the kilogramme 6 000 
(8) Quay walls and lower port, about.. .. .. .. 0 .. 000 
(4) Approaches to the bridge ak es 80,000 
(5) Cost of administration .. .. . 216,000 
2,600,000 


Charging to the account of masonry and metal con- 
structions a proportional part of the expenses of super- 
vision and the divers works executed by the roads 
and bridges departments, about 194,000f., we get as total 
cost of the bridge, 2,490,000f. This shows a cost per lineal 
9 4 
metre of the bridge of a or 11,720f., and per square 

2,490,000 
212-45 x 20 
piers and abutments being excluded. 

The work was carried out under the direction of M. Henri 
Giradon, chief engineer Ponts et Chaussées, and under that of 
M. Henri Tavernier of the same department, assisted by 
MM. Amalrie and Vial as supervisors. The work of inspection 
was carried out by M. Almarie, assisted by the conductors Vial, 
Villefranche, Tortel, and Lugnié. The tests were applied in 
the workshops by MM. Soudan and Fyot, controllers of 
mines. The decorative work was from the designs of M. 
Labranche, ornament worker of Lyons, under the direction 
of the engineers. The works were executed by Schneider and 


metre over all of or 586f., the projections of the 


Co. in their factory at Chalon-sur-Soane, annexed to their | 


Creusot workshops. The construction of the foundations and 


masonry was directed by M. X. Mortier for the same company. | 


M. Pradel, director of the Creusot factory at Chalon-sur-Soane, 
drew up the plans for the metal framework, and the scaffold- 
ing and the erection of the metal superstructure was under- 
taken by M. Camus, chief erector of the Creusot Co. The 
preceding description is condensed and translated from Le 
Genie Civil, 








THE TROTTER CURVE RANGER. 





Tuts little instrument was exhibited in a somewhat crude 
state at the meeting of the British Association at Newcastle 
in 1889. 


duced, bringing it into a practical form, and enabling a much 





Fig. 1— PERSPECTIVE VIEW OF INSTRUMENT MOUNTED ON A STAFF 


ater accuracy to be attained. The principle is one which 
is occasionally employed for setting out circles with a pocket 
sextant, viz., the property of a circle that the angle in a 
segment is constant. The leading feature of the invention is 
the arrangement of scales, which enable the operation of 





It has since been modified in several respects, and | 
improvements suggested by practical use have been intro- | 


required with the new arrangement, since it is only necessary 
that the two images should coincide. 

The dotted line A B represents the direct ray, and the line 
ACD the reflected one. Fig. 3 shows the different geome- 
trical and trigonometrical elements of the curve, which can 
be read upon the various scales, or to which the instrument 
may be set. Av observer standing at C sights the point B 
directly, and the point A by reflection. A staff being set up 
at each point, he will see them simultaneously, and in 
coincidence if the instrument be peony set for the curve. 
If any intermediate position be taken up on the curve, both 
A and B will be seen in coincidence. If the two rods do not 
appear superimposed, the operator must move to the right or 
the left until this is the case. The instrument will then be 


Fig 3 
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over a point in the curve. Any number of points at any 
regular or irregular distances along the curve can thus be set 
cut. One of the simplest elements which can be taken as a 
datum is the ratio of the length of the chord to the radius, 
A B/A O, Fig. 3. This being given, the value of the ratio is 
found on the straight scale on the =n the instrument, 
and the curved plate is moved until the bevelled edge cuts the 
scale at the desired point. The figure of this curve is apolar 
curve, whose equation is r = a + bsin. 2 6, where a is 
the distance from the zero graduation to the axis of the 
mirror, and b is the length of the scale from zero to 2, and @ 
| is the inclination of the mirror. In the perspective view 
—Fig. 1—the curved edge cuts 
the scale at 1. The instrument 
being thus set, the following ele- 
ments may be read either directly 
on the scales or by simple arith- 
metical calculation :— 


The radius = 1. 

AB, the chord, read direct on 

the straight scale. 

A F B, the length of the arc, 
read direct on the back 
or under surface of the 
plate. 

F H, the versed sine, read direct 
on the curved scale. 

A C B, the angle in the seg- 
ment, read direct on 
the graduated edge. 

E A B, the angle between the 
chord and the tangent, 
read direct on the 

graduated edge. 

G AB, the tangential angle = 180 deg. - ACB. 

A OB, the angle at the centre, = 2G AB. 

AGB, the angle between the tangents, = 180 deg. - AO B. 

OAB, the angle between the chord and the radius, 
EAB — 90 deg. 


A H? 
=" — FH. 
HO . 


GF 





Fig. 2—OUTLINE OF INSTRUMENT SHOWING THE PATH OF THE DIRECT AND OF THE REFLECTED RAY 


setting out large curves for railway or other work to be carried 
out without requiring any calculations, thereby enabling any 
intelligent man to execute work which would otherwise call 
for a knowledge of the use of a theodolite and the tables of 
tangential angles. 

The instrument is intended to be thoroughly portable; so 
much so, indeed, that it is not necessary or even desirable to 
use a tripod. It may be held in the hand like a sextant, or 
may be carried on a light staff. The general appearance is 
shown in Fig. 1. It will beseen that a metal plate, on which 
two scales are engraved, carries a mirror at one end and an 
eye-piece at the other. The mirror is mounted on a metal 
plate, which is shaped toa peculiar curve. Aclamp and slow 
motion provide for rapid and for fine adjustment. The eye- 
piece is set at an angle, and contains a half-silvered mirror, 
the upper portion being transparent. This allows direct 
vision along the axis of the eye-piece, and at the same time 
vision in another direction, after two reflections, one in the 
eye-piece, and the other at the adjustable mirror. Fig. 2 is 
an outline plan of the instrument when closed. In the first 
form of the instrument only one mirror was provided, but by 
the double reflection in the improved pattern, any accidental 
twisting of the rod or handle produces no displacement of the 
images, since the inclination of one mirror neutralises the 
equal and opposite inclination of the other. No cross line is 


| The foregoing elements are contained in a very simple 


| diagram—Fig. 4—which is engraved on the instrument, 
| together with the following references :— 
B = 180 deg. - A 
C =2B. 
D = 180 deg. - C 
E=A - 90. 
Only one adjustment is 


necessary, and this is provided 
by means of the screws which 
fix the inclination of the eye- 
piece. This is set at such 
an angle that the instrument, 
when closed and reading 90 
deg. on the divided limb, acts 
as an optical square. 

A It is not necessary, as in 
the ordinary method with a 
theodolite, that one end of 
the curve should be visible 
from theother. If an obstacle 
intervenes, all that of the 
curve which commands a view of both ends can set out, 





Fig. 4—Diagram engraved on 
° is Gatvunnie. 





and @ ranging rod can be set up at any point of the curve so 
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found, and the instrument may be re-set to complete the 


— set out a tangent to the curve at A, Fig. 3, set up a 
rod at A and another at any point C, and take up a position 
on the curve at some point betweenthem. Adjust the mirror 
until the rods are seen superimposed. Then moving back to 
A, observe C direct, and set be a rod at E in the line observed 
by reflection. Then A FE is the tangent required. Similarly, 
on completing the setting out of @ curve, and arriving at the 
end of the chord, the remote end being seen by reflection, 
the direction observed along the axis of the eye-piece is the 
new tangent. 

Any of the angles or other ratios already mentioned may 
be used for setting the instrument, but if no data whatever 
are given, as in the rough surveys for colonial railways where 
no previous surveys exist, it is only necessary to select points 
through which the curve must pass, to set up ranging rods 
either at the extremities of the desired curve, or at —— 
thereon, to take up a position on the desired curve between 
two rods, and to adjust the instrument until they are seen in 
coincidence. The curve can then be set out, and fully 
marked, and the elements of the curve can be read on the 
scales and recorded for reference. 

Various other cases which may occur in practice can be 
rapidly met by one or other of the various scales. Suppose 
the angle A G B between the tangents be given, together with 
the middle point F on the curve, Fig. 3. Subtract this angle 
from 180deg., the difference gives the angle at the centre 
AOB. Take half this, and set the instrument to the angle 
thus found. Walk along the tangent until a rod set up at 
some point in the tangent, say KH, is seen in coincidence with 
a rod set up at B. The position of the instrument then 
marks the point of departure A. A rod being placed at A, the 
first half of the curve may be set out; or, if B is invisible, 
the instrument may be re-set for the angle E A B, and the 
whole curve set out up to B. No cutting of hedges is neces- 
sary as with theodolite work, for a curve can easily be taken 
piece by piece. Inclination of the whole instrument intro- 
duces no appreciable error. If the eye-piece be pointed up or 
down hill, the instrument is thrown a little to one side or 
other of the tip of the staff, but in a plane tangent 
to the circle. Errors made in setting out a curve 
with the Trotter curve ranger are not cumulative, as in the 
method of tangential angles with a theodolite. No correc- 
tions for inaccurate hitting of the final rod can occur, for the 
curve must necessarily end at that point. It should be 
observed that the instrument is not intended to supersede a 
theodolite, but it has the great advantage over the older 
instrument that no assistant or chains or trigonometrical 
tables or any knowledge of mathematics are required. The 
data being given, by a theodolite or otherwise, an intelligent 
platelayer can easily set out the curve, while the trained 
engineer proceeds in advance with the theodolite. No time 
is lost as in chaining, since the marks may be made wherever 
and as often as convenient. In work where high accuracy is 
required this instrument is well adapted for filling in, and 
where a rough idea of the nature of a given curve is required, 
the mirror being adjusted for any three points upon it, 
the various elements may be read off on the scales. A 
telescope is provided, but the errors not being cumulative, 
it is rarely required. The curve ranger weighs 1 lb. 10 oz., 
and is manufactured by Messrs. Elliott Bros., St. Martin’s- 
lane, London. It is the invention of Mr. Alex. P. Trotter, 
Westm inster. 








THE GREAT WESTERN RAILWAY. 

Tue Great Western Railway Company is making prepara- 
tions for abolishing the broad gauge in the south-western 
districts. At present the mixed gauge ceases at Exeter. 
Beyond this, material is being deposited for converting the 
line, and some late renewals have been made with cross in 
place of the longitudinal sleepers adopted for the 7ft. gauge 
by Brunel. Meanwhile, the doubling of the line to Plymouth 
is in hand west of Teignmouth, but along the coast no works 
are in progress. A second tunnel is in course of construction 
at Marley, where the stoppage occurred last spring, and the 
line is graded from thence past Kingsbridge Road towards 
Ivybridge. The lofty timber viaducts over the Erme at Ivy- 
bridge and the Yealm at Slade are being replaced by masonry, 
much of which remains yet to be done. The construction of 
the branch line to Kingsbridge is also in progress. The 
original Act of Parliament was obtained some thirty years 
ago, and the line graded for a considerable length, when 
funds failed; and although several attempts to revive the 
company have been made, the district was unable to raise 
the money, and had to await the pleasure of the Great 
Western directors. The latter company takes the benefit of 
the previous expenditure gratis. The junction with the main 
line will be at Brent, where the cutting through the slope is 
just finished. The line follows the valley of the Avon for 
several miles, and will afford a picturesque ride. To pass 
from this valley to the estuary at Kingsbridge a re! 
tunnel through the shale is necessary. This is in hand, wor: 
being carried on at both ends, and when finished the line 
and stations should be ready for traffic. The terminus is 
fixed at Kingsbridge, but this can only be temporarily, for an 
extension of between three and four miles would continue the 
railway to Salcombe, where there is a good harbour, and oppor- 
tunity for boating and fishing. In addition to this, the coast 
scenery is unsurpassed, and the climate equal to Torquay. 
The contractor has, we learn, been unable to procure labourers 
to carry on the works as rapidly as he proposed during the 
summer. 








OWENS COLLEGE ENGINEERING SocieTy.—The opening meeting 
of the Owens College Engineering Society was held on Tuesday, 
October 27th, the chair being taken by the President of the 
Society, Professor Osborne Reynolds, a large number of members 
being present. After the usual preliminary business, the chairman 
called upon Professor Boyd Dawkins to deliver his introductory 
address, Professor Dawkins dealt with the water supply of 
London, considering the question as to whether it could be aug- 
mented from the large quantity of water stored in the chalk basin 
beneath that city. He stated that the amount of water drained 
out of the chalk by natural means was much greater than the 
amount which is generally supposed to percolate into it, according 
to observations of the rainfall. After examining all the evidence, 
he was fully persuaded that a large additional supply of water 
might be obtained from the wells in the neighbourhood without 
damaging the area under consideration, but it was a question to 
be considered whether the Londoners would be content to do this 
or to go further afield in the direction of Wales. After a short dis- 
cussion, in which the chairman, Mr. E, Worthington, and Mr. 
W. Ingham took part, the meeting terminated with the usual votes 
of thanks to Professor Dawkins and the chairman, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





FORCE AND MOTION. 


S1r,—I am glad to find ‘‘ A Crammer,” after his excursion into 
regions bordering on the physics of the ether, returning to the 
point, whether it be oeatie to prove, ex absurdo, that force can- 
not produce motion. 

The answer to the question ‘‘ How then can forces a ome 
motion?” is, ‘‘ By opposed forces being exerted on different bodies,” 
under certain circumstances, 

‘*A Crammer” restates the third law, omitting, as usual, the 
essential point of mentioning that the forces therein spoken of are 
exerted on different bodies; and interprets it to mean that his 
rams always butt one another, even when millions of miles apart, 
instead of butting different objects, ‘‘A Crammer” has no more 
right to lock his rams together by the horns, than to tie his hunt- 
ing couples together by the tails, and thereby interpret the third 
law in a sense which, as I showed, is at complete variance with that 
put upon it by Newton and his successors, whether in the treat- 
ment of common statical questions, or in dynamical ones of 
a oa and astronomy. 

urely abstract reason cannot, without any experiments, settle 
whether force can or cannot cause motion. I have given cases 
and reasons, undisputed by ‘‘A Crammer,” showing that ‘‘A 
Crammer’s” omission, above mentioned, from the third law, is the 
omission of an essentially important matter, and that bis interpre- 
tation of it is at variance with the regular one, and is quite a 
peculiar and erroneous one. The reply 1 have above given there- 
fore stands good till ‘‘A Crammer” shows that the omission is 
immaterial, and his interpretation correct. 

‘‘A Crammer” might with advantage study pp. 100—101 of 
— ** Mechanics ;” also p. 129, §127, on D’Alembert’s 

rinciple. 


Pp 
Belfast, Oct. 27th. Maovrice F, FitzGERaLp. 





Sir.—‘‘ Newton's third law of motion applies perfectly, and I 
submit that there is no difficulty in explanation of how it does so.” 
If it be Mr. Henry Lea’s, of Birmingham, deliberate opinion the 
three cases taken by him—given below—are covered by Newton’s 
third law, perhaps he will favour us by explaining what is the use 
of Newton's third law to other minds! (1) Case of two balls only 
1lb. weight each, on a horizontal plane, where theoretically there 
is neither friction nor gravity to be calculated. (2) That of a train 
weighing 100 tons on the level, but requiring 10001b. to move it 
and accelerate that motion, including seemingly both the gravity 
and friction forces at differing speeds. (3) This same train on vary- 
ing inclines, with similar but greatly increased resistances—not 
unlike some points found in tidal eccentricities. Surely if Mr. Lea 
be not joking, and finds no difficulties with Newton’s third law 
applied to such very mixed cases in dynamics, he will be able to 
see and explain how and why that law must or does create certain 
unknown anomalies, arising seemingly, at any rate, in the minds of 
the mobile, in dynamics, Certainly the late Mr. Pearson, of Fleet- 
wood, and minds of that cast, would be glad to know how tidal 
paradoxes and diurnal accelerations could be explained by Newton’s 
third law and Chinese imagination. E. W. D. 

October 26tb. 





ALLAN’S FORGING PRESS. 


Sir,—During the last meeting of the Iron and Steel Institute a 

pee was read by Mr. Allan describing a forging press, which, 
e states, exerts a pressure of 200 to 300 tons, 

It is much to be regretted that the business of the meeting was 
hurried through at such a tremendous pace that adequate discus- 
sion became impossible. I am compelled, therefore, to ask Mr. 
Allan for some explanations. 

The nature of the press will be understood from the annexed 
diagram. A is a steam cylinder with a piston, below this piston 
steam is admitted at will through the pipe i The function of the 
piston is merely to lift the ram C working in the cylinder B. F is 
the anvil or lower jaw of the press. Water is admitted to the 
space above C, and fills it and the horizontal cylinder D, in which 
work two rams driven by a suitable steam engine. It is easy to 
see that when the rams approach each other they will force C 
down, by means of the water transmitted through the pipe I, and 
when they come out C will be lifted by the steam pressure under 
the piston in A, and so a ‘‘chewing” action is produced on the 








ingot resting on F. The stroke of C is, Mr. Allan states, about 
2in., and the pressure about 300 tons. 

Now I have been making some calculations, and I cannot see 
how the pressure can be greater than about 30 tons, and I write to 
ask Mr. Allan to give us the true dimensions, My figures are, of 
course, based on the small diagram given with the paper. If the 
stroke of C is to be 2in. the rams E will have to be about Sin. dia- 
meter, or 50 square inches area, and the hydraulic pressure being 
300 lb. on the inch, we have, in the two plungers, 30,000 1b. What 
kind of engine is used to give this pressure ! 

There are some respects in which this press is very ingenious 
and well worked out, and I understand that it is actually doing 
good service. It is the more necessary that Mr, Allan should clear 
up the points which I have raised, and which puzzle not only me 
but several others with whom I have spoken. If there had been a 
proper discussion I need not, I am sure, have written this letter. 

iddlesbrough, October 26th, M. L. anp 8, Inst, 





THE DRAUGHT OF VEHICLES, 


Sir,—My attention has just been drawn to your article on Mr. 
Brigg’s ‘‘ Automatic Easy Draught Attachment for Carriages and 
Wagons,” in your issue of the 16th inst., and I quite agree with the 
writer when he says, ‘‘ That some of the problems necessary to an 
explanation of the apparatus are not readily understood.” Iam 
afraid very few of your readers will be able to understand his first 
problem, let alone any of the others, 

It seems to me ridiculous for any man to su t that if you 
carry so many pounds in your hands when pulling a wheel and 
axle, that it can have any effect on the power required for it—the 
wheel—to surmount an obstacle. I maintain that the power required 
isa fixed and marge eh Were and that, though aman might atthe 
same time carry a load, giving with the pull a resultant parallel to 
A G—the correct angle of ranght—this in no way alters the 
draught of the wheel, but simply gives the man more work to do. 
I therefore deny the statement made with reference to Fig. 1a, 
that the man on the ground, loaded as proposed, ‘‘ would be in the 
same position with regard to the hauling of the load as he would 





if raised on a platform so as to pull along the correct line A G.” 
For further details I would refer your readers to the Coachbuilder’s 
Art Journal, March, 1890, or I will be glad to forward a reprint on 
application. 

nconclusion, I may say that, though in June, 1890, I undertook 
to prove Mr. Brigg to be in error by practical experiments, up to 
now he has failed to meet me. 

Newcastle-on-Tyne, October 24th. WILLIAM PHILIPSON. 


{If Mr. Philipson will make a practical experiment, he will find 
that he cannot ‘‘maintain that the power required is a fixed and 
definite quantity.—Ep. E.] 


TRAINING IN CIVIL ENGINEERING. 


Sir,—I am desirous of becoming a civil engineer. Will some 
reader of THE ENGINEER kindly oblige by giving information on the 
following queries :— 

(1) I have had some experience in India as a contractor, but no 
training as an engineer. I desire to learn the profession. What 
would be the best method of obtaining this end? I have an 
aptitude for mathematics, but no degree of proficiency in same. 

(2) Would a firm of civil engineers be likely to take a pupil 
at the advanced age of over thirty, and what would be the probable 
premium ? 

(3) In the event of their doing so, should I have an opportunity 
of learning with them the technical as well as the practical part of 
the work, or would I have to study elsewhere ? 

(4) What would be the shortest time necessary to learn the pro- 
fession with hard study ? 

(5) When and under what circumstances would it be possible to 
obtain an A.M.I.C.E., if at all ? 

Any information on the above will greatly oblige. N. 


COMPOUND LOCOMOTIVES. 


Sir,—I see that you have opened your columns to a correspon- 
dence on the tractive power of compound locomotives, and your 
correspondent attributes their inability to hau! a heavy load up a 
bank to the small amount of power developed in the high-pressure 
cylinder. This is not true, as the diagrams obtained show that the 
two cylinders develope equal amounts of power within one or two 
per cent. The real reason is, I believe, that the small high- 
pressure cylinder cannot pass enough steam in each revolution to 
develope a high tractive power. 

Take, for example, the North-Eastern single engine illustrated in 
your paper some time ago, the high-pressure cylinder is 18in. in 
diameter, with a maximum cut-off of 75 per cent.; adding 7 per 
cent. for clearance, the steam used in each revclution may be 
represented by the number eighty-two. A simple engine would 
have two 18in. cylinders, and to pass the same quantity of steam 
the cut-off in each would have to be 34 per cent., allowing 7 per 
cent. for clearance, P.C. R. 

October 27th. 





Sir,—I can fully endorse Mr. Riekie’s views on the compound 
locomotive published in your pages, October 23rd. 

There can clearly be no back pressure in his engine, and a 
diagram taken trom it would indicate the same as an ordinary 
compound, the difference, being the back-pressure line shown in 
the latter, would be the average expansion of steam on both sides 
of the piston of the high pressure cylinder. 

This would be an advantage. It seems necessary that the 
working pressure of the boiler should be considerably raised for 
compounds. A new boiler is invariably required when an engine 
is converted, but the saving in an efficient compound locomotive 
would soon overcome the first expenses. 

There are now many running, and it would be of some use if a 
few of the leading locomotive engineers who have given their 
engines a fair trial would let us hear a little of them. ‘ 

jussex-gardens, Eastbourne, — 
October 24th. 


ARTIFICIAL IVORY. 


Sir,—I have read your very interesting article, in which you 
deal with the various imitations of ivory, and I beg you will allow 
me space to state, with reference to some of the materials specially 
referred to, that the manufacture of the material first invented by 
the late Alexander Parkes, of Birmingham, is carried on in England 
under the name of xylonite only, not celluloid. 

The Celluloid Company, of America, have no factory in England, 
nor, as far as | am aware, is any material made in England under 
the name of celluloid; but the British Xylonite Company, to 
which company was assigned, at its formation in 1877, the patent 
of Alexander Parkes, have carried on in England the manufacture 
of the material since that date, and now employ, at their three 
factories at Brantham in Suffolk, and at Homerton and Holloway 
in London, over 800 people in the manufacture of xylonite, and of 
articles made from xylonite. 1 venture to submit, therefore, that 
when the English portion of this industry is mentioned, the word 
xylonite should be used. Cuas, P. MERRIAM. 

The British Xylonite Company, Homerton, 

London, October 28th. 





A FREE FERRY ACROSS THE IRISH SEA, 


Sir,—I solicit you to allow my humble views upon a subject 
connected with Ireland to appear in THE ENGINEER. I advocate, 
inasmuch as Parliament votes yearly large sums to certain steam- 
ship companies for maintaining a cheap and efficient transport 
service fur passengers and goods—in former days nearly £200,000 
per annum was Pir to the Royal West India Steam Packet 
Company—that England should undertake to give free passage to 
passengers and goods gery} the Irish Sea and from and to 
certain ports in Ireland, vi@ Liverpool, &c. English Government 
aid is given at times to railway undertakings inthe Far East, and 
foreign Governments have assisted in such great works as the 
St. Gothard Tunnel and the Suez Canal. 

The measure proposed would confer, I believe, an inestimable 
boon on Ireland and on this country, and would supplement the 
excellent and able measures recently carried out in taed—<e., 
the light and other railways, drainage, harbour works, &c. 

October 24th. ARTHUR A. COCHRANE, Admiral. 

{Has Sir Arthur forgotten that the subsidies to which he refers 
were based on conditions that do not exist in connection with the 
Irish Sea passage, or that Mr. Goschen will consider his proposal 
a very large order /—Eb. E.] 





THE ETHER. 


Sir,—In the present day the ether has come to play an over- 
whelmingly important part in physical science. The whole fabric 
of the theory of light is based on it; without it radiant heat could, 
we are told, have no existence. Electricity and magnetism are 
manifestations of some ethereal action. Is it not about time that 
physicists enunciated some views concerning this ether which 
could be understood ? 

Sir W. Thomson has written concerning it largely, and has built 
up a wonderful LS pregns structure, with spinning tops within 
spheres, and called this the ether. Dr. Lodge telis us that the 
ether is a continuous elastic fluid, without structure or weight. 
The dynamo shears this fluid asunder, and the desire of the cut 
surfaces, so to speak, to unite, manifests itself in what we term 
electricity. It seems to be clear that Dr. Lodge and Sir William 
Thomson cannot both be right. Again, it has been definitely 
stated by a French physicist that it is impossible to explain all the 
phenomena of light save on the assumption that there are at least 
six different ethers, An English professor of eminence said years 

that the whole theory of light was tottering to its fall, because 
of phenomena which no conceivable ether could account for. 

l ask, now, in all seriousness, if it is not time that some authori- 
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tative pronouncement should be made concerning this same ether. 
Is it, for example, a molecular elastic fluid of great density perva- 
ding all space, and of discrete structure, or is it a jelly-like eaten 
geneous body ! 

If it is absolutely imponderable, it must, I take it, be absolutely 
without inertia or momentum. But if it has neither inertia 
nor momentum, how can it transmit energy? Let us suppose that 
radiant heat travels at the same rate as light. When the sun 
sends us a foot-pound’s worth of radiant heat energy it will be 
eight minutes on the road. What is it stored up in during those 
eight minutes? In the ether ! 

It seems to me that on such points as these numbers of able men 
must think very clearly. Now I, and no doubt many other engi- 
neers, would like to have equally clear views, and we naturally 
turn to eminent physicists for light and leading. Which of them 
will help us ! A. T. 

Westminster, October 26th. 


ENGINEERS’ PHOTOGRAPHS. 

Srr,—Discussions often arise at photographic societies as to the 
permanency of photographs on paper; of these, platinum prints, 
of course, stand at the head, carbon prints perhaps coming next. 

The question, however, of the durability of blue prints has 
seldom, if ever, come up, because professional or amateur photo- 
graphers rarely use the process for any serious work. Blue prints 
are readily attacked by alkaline solutions, but that in itself is not 
a particularly serious charge against them when speaking of their 


LAUNCHES AND TRIAL TRIPS. 


There was launched on the 2st inst., by Messrs. Hall, Russell, 
and Co,, Aberdeen, a steel screw trawler of 150 tons, fitted with 
compound surface-condensing engines of 60-horse- power, for 
Captain W. H. Burn, St. Andrew’s. 


On Saturday the steam trawler Falmouth, which has been built 
by Messrs. Sir Raylton Dixon and Co,, Middlesbrough, for the 

estern Steam Trawling Company, of Bristol. Her dimensions 
are a between aren 96ft.; breadth, 20ft. 5in.; 
depth moulded, 11ft. 8in. This boat is built with raised quarter- 
deck and raised forecastle, and having all the latest improvements 
for vessels of her class. Messrs. Worth, Mackenzie, and Co., 
Stockton, have fitted her machinery, the cylinders being llin., 
18hin., 29in., by 2lin. stroke. 

Sir Raylton Dixon and Co. iaunched from their No. 2 yard, 
Middlesbrough, on Saturday, two steam trawlers of the following 
dimensions :—Length over all, 103ft.; breadth, 20ft. 5in.; depth 
moulded, 11ft. 8in. These vessels are built with raised quarter- 
deck, and raised forecastle, and will be fitted throughout in full 
accordance with the Grimsby requirements. Messrs. Dixon have 
already, within the last six months, completed ten of these vessels, 
which have given entire satisfaction to their owners. The 
machinery by the North-Eastern Marine Engineering Company, of 
Sunderland, has cylinders llin., 17in., 28in., by 2lin. stroke. 

The steamer Diamant has just been fitted with a new set of 
triple expansion engines, having cylinders 18in., 29in., and 47in., 








permanency as compared with that of oil or water-colour p gs, 
because those who use any of these methods would say, ‘‘ Nobody 
is in the habit of soaking such pictures in alkaline solutions ; so it 
is not a reasonable test.” 

What is the longest life of blue prints within the experience of 
your readers, when the prints are bos with reasonable care ina 
place free from damp and ammoniacal vapours? Who 
the oldest engineering blue photograph? To what extent was it 
protected from light! And what is the amount of the effect of the 
constant exposure of such prints to light ? 

The object of this letter is to gain some decided information 
about which your readers can best give an authoritative body of 
evidence, as to the permanency of the ordinary blue prints by Sir 
Jobn Herschell’s process, as compared with the permanency of oil 
and water-colour paintings under the same conditions. 

1 have been informed that the French can easily photograph 
engineers’ plans by iron processes in black and white, but that the 
English engineers mostly fail to get equally perfect results. Why 
is this? And what formule are used ? 





W. H. Harrison. 
FAILURE OF A KRUPP GUN. 


Sir,—In your number of the 16th inst. you have mentioned the 
bursting of a 15 cm. L/40 —— gun here at Horten, stating that 
the rupture took place a little behind the trunnions. 1 beg to 
inform you that the rupture took place at the breech, just at the 
middle of the wedge, that the latter and part of the breech were 
detached from the gun, but, exeepting a small widening of the 
loading chamber, this was the only damage done tothe gun. Here 
we are quite convinced that the rupture is occasioned, not by any 
flaw in the steel, but only by the high pressure caused by the 
explosion of a charge of powder too quick burning for the gun. 
By pellets placed in the wedge we have found a pressure of 7000 
atmospheres, but it has probably been still higher. The cha 
was 24 kilos. of powder and 51 kilos. projectile ; it gave an initial 
velocity of 637m. At Essen the gun gave an initial velocity 
of only 631m. with 26-5 kilos. of a slower burning powder, and 
the same kind of projectile. In my opinion this is one proof 
more of the high pressure generated by the powder here employed. 

Horten, October 19th. C. W. WISBED. 








INSTITUTE OF MARINE ENGINEERS. 





A MEETING of the Institute of Marine Engineers was held in the 
Town Hall, Stratford, on Tuesday evening, 27th October, when 
the discussion on the paper ‘‘ On Stability,” read by Mr. J. A. 
Rowe at the previous meeting on Tuesday, the 13th curt., was 
continued. 

The chair was occupied by Mr. T. F. Auckland, who opened the 
proceedings, referring to the great importance of the subject under 
discussion, and called upon the author to give a brief résumé of the 
points opened up on the previous evening. Mr. Rowe said that in 
respect to the first part of his paper already placed before the 
members he had not much to add. He would like to impress 
further what he had already advocated, that the subject could be 
so simplified as to admit of perfect understanding of the theory of 
stability so far as was actually necessary by yea of ordinary 
education, and it was most desirable that it should receive more 
attention than had hitherto ruled. Reference was made to grain- 
laden ships, and the circumstances under which they are sometimes 
sent to sea. 

Captain Holt, on being called upon, made some very interesting 
and important remarks on the subject, and explained by a diagram 
and model his views on the question of stability. He gave it as 
his opinion that too little attention is paid to the knowledge of the 
metacentric height, and to the power that such a Cusieien gives 
to the owners and commanders of vessels. 

The discussion was further sustained by Captain Froude, 
Messrs. Shanks, J. R. Ruthven-King, and cthers, in the course 
of which the following question was brought forward and discussed. 
What influence has the longitudinal metacentric height on the 
stabiiity of the ship? And in cases where a vessel is pitching as 
well as rolling the conditions of buoyancy are considerably altered. 
Mr. Ruthven stated that soon after the loss of the Captain his 
father and he had gone into the question, and with a model of 
the vessel had found that the conditions under which she was 
lost were illustrated by the model with a similar result. 

Mr. Rowe replied to the several points raised in the course of 
the discussion, ballast tank ships being referred to specially, and 
the righting arm of a vessel at different points of centre of gravity 
pointed out. 

Votes of thanks to Mr. Rowe and the Chairman were moved and 
seconded by Messrs, Wing and McMillan and Millan and Nicol 
respectively. 

The Honorary Secretary announced that the next meeting would 
be held in the Town Hall, Stratford, on Tuesday, November 10th, 
when Mr. Buckwell’s paper on ‘‘ The History of the Newhaven 
and Dieppe Service ” would be read. 

It was also announced that on Tuesday, December Ist, a paper 
by Mr. Northcott on “ Initial Condensation” would be read in 
Gresham College, Basinghall-street, E.C. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet Engineer William 
M’Avoy to the Victory, additional, to date October 21st. Chief 
Engineers: Richard G. Willby to the Orlando; William W. 
Wooton to the Volage; Alfred Rayner to the Gossamer; John W. 
Henwood to the Assistance, to date October 21st; and Frederick 
D. Hobbs to the Victory, additional, to date October 6th. 
Engineers: Henry Toop to the Iron Duke; John E. Johnson to 
the Benbow, to Yate October 16th; William Milton to the Barham; 
and §. Rawlings to the Rattlesnake, to date October 21st. 
Assistant-engineers: Francis W. R. Jose and Gilbert E. Nicholson 
to the Serapis; and William Toop to the Polypkemus, to date 
October 8th. Probationary assistant-engineer Percival H. T. 
Brown to the Serapis, 





by 33in. stroke, and two single-ended boilers 12ft. diameter by 
Tote. 6in. long, with four Purves’ patent ribbed flues, for 160 1b. 
per square inch, and all the latest improvements in engine-room, 

luding a Gilmour evaporator capable of making 10 per cent. 
more feed than required for boilers, when running at full power. 
The vessel has also received a thorough overhaul throughout, and 
re-classed. On the 2lst inst. she was taken down the Clyde for 
her speed and consumption trials, between the Cloch and Cumbrae 
Lights, which, we are informed, proved highly satisfactory, both 
to her builders, Messrs. Blackwood and Gordon, of Port Glasgow, 
as well as to the consulting engineer, Mr. J. A. Crompton, London, 
with whom this work has been intrusted by the owner, Herr 
Moller, of Christiania. The speed develo on a four hours’ 
run was, we are informed, 11°75 knots, with engines indicating 
950-horse power, on a consumption well within the guarantee, 1.¢., 
15, no hitch of any kind occurring. The engines worked 
smoothly, and the boilers supplied ample steam. 

On Thursday, the 22nd inst., the s.s. Highland Glen, built by 
Messrs. Craig, Taylor, and Co., of Stockton-on-Tees, to the order 
of Messrs. Hugh Nelson and Co., Liverpool, and according to the 
designs of Messrs, William Esplen and Son, of Liverpool, was taken 
out to sea for her trial trip, which proved highly satisfactory to all 
concerned. The dimensions of the vessel are: 323ft. by 41ft. by 
28ft. 7in. She has been built for the dead meat trade, to spar- 
deck rule, and is intended to carry 100,000 carcasses. The holds 
are insulated, and the vessel is fitted with refrigerating apparatus 
by Messrs. J. and E. Hall, of Dartford, Kent. She has double 
bottom for water ballast; steam windlass, outfit of winches and 
steam steering gear, Hasties’ screw gear aft, and all modern 
improvements to fit her for the trade for which she is intended. 





Her engines, on the triple-expansion three-crank system, by 
Messrs. Westgarth, English, and Co., Middlesbrough, are of the 
following sizes: 23hin., 37}in., 60in. by 42in. stroke; two large 


steel boilers, 1601b. pressure. During the trial a speed of over 
11 knots was easily maintained. 

The steamer Glenfruin, of the Glen Line, of which Messrs, 
McGregor, Gow, and Co., 1, East India-avenue, London, are the 
ene owners, has just been converted to triple-expansion by the 
Wallsend Slipway and Engineering Co., and made her trial trip 
on Oct. 12th, when the working of the machinery and the results 
cbtained were of a highly satisfactory character. This is the second 
vessel of a series of three which the Wallsend Slipway and Engi- 
neering Company are converting to triple-expansion to the order of 
the owners of the Glen Line, under the superintendence of Mr. W. 
C. Roberts, who for about twenty years has had charge of the 
steamers of this line, and the results obtained in the first two 
vessels are extremely encouraging. These vessels were originally 
fitted with compound engines, supplied by three large double- 
ended boilers, having eighteen furnaces in all. The cylinders have 
been replaced by a lete new series on the tandem triple- 
expansion principle, and the boiler space re-arranged to suit. In 

lace of the original double-ended boilers, two large single-ended 

ilers with six furnaces have been fitted. These boilers have 
been designed to work with Howden’s system of forced draught, 
with hot air, and on the trial trip referred to gave an ample supply 
of steam with a very moderate water pressure in the ashpit. he 
power developed by the new machinery was upwards of 2000 indi- 
cated horse-power when running at 67 revolutions, and the speed 
of the vessel in a double run over a long course of 104 knots was 
134 knots. By the conversion in question, and the use of a 
higher working pressure, and the adoption of Howden’s system of 
forced draught to the boilers, a large saving in the space occupied 
by the boilers and cross bunkers has been effected. A new cargo 
hold has been constructed in that part of the sbip originally occu- 
pied by the forward stokehold and forward cross bunker, and the 
result of a voyage to China and back, shows that the vessel has easily 
maintained her original speed with considerably increased carrying 
capacity, anda marked reduction in the coal consumption, 

On Thursda , the 22nd inst., Messrs. Day, Summers, and Co., of 
the Northam Ironworks, Southampton, launched the Ruy Lowndes, 
which is the second of the twin-screw steamers they have built for 
the Brazilian trade. These vessels are 155ft. long, with a beam of 
30ft., and are fitted with triple expansion engines of 80-horse power 
nominal, the cylinders being 9in., 15in., and 25in. diameter, with 
a stroke of 18in., and there is one boiler 11ft. 3in. diameter by 
10ft. long constructed for a working pressure of 160lb. This 
machinery is expected to drive the vessels about nine knots loaded, 
which is considered a sufficient speed for the trade in which they 
are to be employed. The vessels are fitted with topgallant fore- 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 
THE strength of the pig iron market is the feature most prominent 
at the present time in this district. Notwithstanding that local 
consumers have now mostly covered their needs up to the end of 
the year, and in some cases beyond, prices are very firm, and 
sellers will choose their own terms, 

The recent considerable sales have filled Midland and Stafford- 
shire makers’ order books quite as far ahead as producers care to 
go, and the result is that these makers are now standing out for 
the full advances which have lately been recorded. 

This is tot ggg noticeable concerning the irons of Lincoln- 
shire, Derbyshire, Northampton, and Leicestershire, and similar 
Midland makers. In the face of the present improved condition 
of their order books, and with the probability before them of 
higher prices for coal and cokes, sellers refuse to accept further 
business except at the late rise, and in most cases buyers have 
either to give the price or leave the iron alone, 

Practically all the pigs sold within the last month have gone into 
consumption, and as stocks are low, consumers on all bands are 
“nesting for delivery. This, however, is less easy to obtain than 

uyers desire, and nearly all the Midland furnace owners are 
behind with contracts, 

Prices to-day—Thursday—in ee ay were very firm at 46s, 
at stations for Northampton, 49s. to 50s. for Lincolns, and 46s, to 
47s. for Derbyshires and Wiltshire makes. Staffordshire pigs are 
37s. 6d. to 39s. for under qualities; 46s, 6d. to 47s. for part mines; 
50s. for Tipton Green No. 1; and 60s, to 65s. for hot air all mines. 

At the Apedale Works, North Staffordshire, of the Midland 
Coal and Iron Company, there has been celebrated the enormous 
production of 1031 tons of pig iron per blast furnace in the last 
fortnight, the largest make in the Midlands. Mr. H. Pilkington, 
formerly of Tipton, is the manager of the works, and at a dinner 
celebrating the above event he was highly commended on the 
success which had attended his erection of the new furnaces. 

The finished iron trade maintains the healthy appearance attach- 
ing to it on quarter-day. Orders are not over-abundant, but they 
are an improvement upon a month or two ago, and prices are 
firmer, Makers have now mostly enough orders to last them up 
to the end of the current quarter, and consumers wishing to place 
contracts into next year are met by some makers with a demand for 
an advance of 10s. per ton. Such a quotation, however, neces- 
sarily checks inquiry, and business, therefore, is mostly confined to 
deliveries this side of Christmas. 

The eagerness shown by ironmasters to enter the sheet trade 
directly any opening presents itself is surprising in face of the 
low prices which have long prevailed in this department. ‘The 
falling out of the ranks of producers unable to make the trade 

y, is very quickly filled in by new firms anxious to try their 

and. A fresh instance of this is afforded in the intended con- 
version already announced of the plate ironworks at Moxley, of 
the late Messrs. Wells Brothers to 4 sheet-rolling plant, ith 
production er ung A being added to in this fashion, after it has 
fallen to something like natural limits, it is impossible for prices to 
sustain any long advance. 

Sheet iron prices were quoted to-day £7 5s. to £7 10s. for singles, 
and £7 15s, to £8 for doubles, while £8 12s, 6d. to £9 was quoted 
for lattens—all for hard galvanising purposes, ‘Trunk sheets 
—for use by the japannérs—were quoted at £9 for doubles, and 
£10 for trebles: while tray sheets for stamping purposes were 
£11 10s, to £12, 

Hard cold-rolled, close-annealed, sheets for deep stamping 
pu are quoted at date £9 10s, for singles, £10 10s, for 
doubles, £11 10s. for lattens, 

Galvanised corrugated sheets are selling better on Australian, 
Indian, and South African account, and £12 15s. to £13 per ton 
for 24 gauge in Liverpool is firmly demanded by the associated 
makers, 

In the bar iron trade local iron merchants are buying more 
freely of the second and third-class qualities notwithstanding the 
late advances in prices, and some makers state that they are so 
well pleased with orders that advices to customers of a further 
advance of 2s, 6d. per ton are under consideration. 

But there are complaints that for the best qualities of marked 
bars home and Australian requirements are not so heavy as could 
be wished, showing the wisdom of the list houses in not advancing 
quotations at quarter-day. Marked bars are steady at £8, second 
qualities at £7 5s., and third qualities £6 5s., with a hardening 
tendency as regards the two last. 

Boiler plates are in good request in the Tipton and Wednesbury 
district, and some of the mills are busier than they have been for 
twelve months past. Ordinary boiler plates are £8 10s. to £9, while 
the best houses quote £9 10s, to £10 10s., and on to £12 10s, for 
superior qualities, 

e railway wagon plate trade is suffering by reason of the 
lessened work at the railway wagon establishments, which is result- 
ing from the South American depression, but these orders must 
certainly come back again, so soon as the country rights itself. 

The hoop and strip trade are doing a steady business, There is 
not so much vitality in the tube strip branch as is usual at this 
time cf the year. Hoops maintain the Association figure of 
£6 15s., and gas strip has been sold rather freely at £6 7s. 6d. to 
£6 10s., a price agreed on recently with the tube makers to enable 
them to secure foreign orders, A new hoop mill has just been 
started in the Brierley Hill district. 

The Staffordshire Steel and Ingot Iron Company, which absorbs 
about 600 tons of pig iron per week, has recently received some 
good orders for large sections of steel for building and construc- 
tive purposes at home and abroad, particularly India. The com- 
pany is now very busy, having plenty of orders on hand, with 
work ahead for some months to come. Present prices are an 
advance of aoout 5s, per ton compared with three months back, 
and are quoted at :—Bridge and girder plates, £7; boiler plates, 
£7 10s. ; ee flats, £6 5s, ; girders, £6 5s,; and tees and 

h ls, £6 15s, 








castle for berthing the crew, the officers bein ted in 
commodious cabins below the bridge deck, which extends 
from side to side of vessel. A large tay is fitted aft, and 
here excellent accommodation is provided for thirty-six first- 
class passengers in — state cabins which open on the saloon; the 
state cabins are furnished with patent fold-up lavatories, the bed 
berths being of enamelled iron carried on vertical iron columns, 
The saloon is handsomely fitted with polished American ash tables, 
sideboard, and revolving chairs, the lamps and other fittings being 
electro-plated. Tio aieen and state cabins are unusually lofty, 
and each state cabin has a port light with a 12in. clear opening, 
two large skylights being fitted over the saloon, so that the ventila- 
tion will be very suitable for a hot climate. Adjoining the saloon 
are ladies’ and gentlemen’s lavatories, and at the forward end of 
the same a large pantry with bar is arranged. These vessels have 
heen built to the order of James G. Bellamy, Esq., of Bloom- 
field House, New Broad-street, London, for account of the 
well-known capitalist, the Visconde de poldina, of Rio 
de Janeiro, and named after the Visconde’s two children, Vera 
Lowndes and Ruy Lowndes, These vessels are intended to trade 
on the south coast of Brazil, and are specially designed for that 
purpose, as, when fully laden, they will draw about 5ft. of water, 
which will enable them to cross the bars south of Rio de Janeiro 
at all states of the tide. Immediately after the launch of the 
Ruy Lowndes, the sister ship, the Vera Lowndes, went out for a 

reliminary trial trip run, with Mr. Bellamy and party on board. 
These vessels are two of many others that have been built and are 
building in this country to meet the in demand of the 
coasting trade of Brazil, owing to the wonderful development of 
the resources of the country, and they have been constructed under 
the supervision of Mr, T. H. Bridges, consulting engineer, of 
Leadenhall-street, London. 








Much interest is just now being manifested amongst the Shrop- 
shire iron and steel wire rod makers concerning the source of 
supply which will be determined on by the American Screw Com- 
pany for the iron and steel material which it will require at the 
new works which, as already announced, it is building at 
Leeds. The venture of the American company is likely to prove 
a most important one, and an earnest attempt will be made by the 
Shropshire ironmasters to try and secure the Americans for 
customers. The only English competitors whom the Shropshire 
makers have to fear are the Warri nm ironmasters, ‘These are 
certain to make a strong bid for the business. The German wire 
rod makers will also probably compete for the orders, 

As tending to lessen the competition of South Wales, steel 
masters here learn with satisfaction that some large orders have 
recently been received from Russia for tin-plates, for use in con- 
nection with the storage and conveyance of oil at the Batoum oil 
wells. These orders will necessitate the starting of steel mills in 
South Wales, which have been idle since the American stagnation. 
Present prices of Bessemer tin bars show an advance of 10s. per 
ton upon the minimum of some time back, the £4 12s, 6d. figure 
quoted three months or so ago having now advanced to £5 2s, 6d. 

The machinery employed by the Birmingham Compressed Air 
Company has been stopped the whole of the week, and at date of 
report have not been restarted. The cause of the cessation of 
operations is defective boilers and leakages in some of the mains, 
which materially interfered with the supply pressure. The result 
has been the cutting off of the supply of compressed air to the 
company’s customers, It is hoped that the works will be restarted 
in a few days. . 

Mr. Charles Tylden Wright, formerly the representative in this 
district of the Parl of Dudley’s coal and iron mining properties, 
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has been appointed one of the three arbitrators under the South 
Staffordshire Mines Drainage Act, as the representative of the 
bondholders’ interests. ‘ : ' : 

At Kidderminster new engines and pumping machinery have just 
been started for the development of the water supply. The new 
wells are near the old ones, but derive the water from a different 
stratum, the water being softer. The increased supply will be 
one-third the total town supply at present, and it was asserted that 
more than principal and interest on the works will be saved by 
economy in fuel and labour, 

The operatives employed at the nut and bolt works of Messrs. 
W. Smith, Darlaston, restarted work on Monday last after a week's 
strike, owing to the ongrezment of a non-society man, the matter 
in dispute having been settled by the dismissal of the man. 

During the week a mass og of wrought nail operatives of 
East Worcestershire has been held for the purpose of considering 
aproposition to declare an immediate strike for an advance of ten 
per cent. in wages, The delegates stated that the nailers were in 
a deplorable condition, and that some of the employers had ad- 
mitted that their only remedy was to strike. They were not, it 
was represented, earning sufficient wages to keep their families 
alive. It was resolved to declare a general strike immediately. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Although prices are still generally maintained, the 
iron market here is scarcely in so satisfactory a position. The 
present firmness is due mainly to the fact that makers for the most 
part being well sold over the remainder of the year, are just now 
indifferent about booking further orders. But, on the other hand, 
consumers also are indifferent about buying further at current rates, 
and there is very little as ay | on account of forward contracts 
coming upon the market. o doubt the cost of production is a 
very serious consideration with makers, as neither in the price of 
fuel nor the rate of wages is there any present prospect of early 
relief, and this probably to a considerable extent, influences them 
in preferring to go on with contracts in hand rather than attempt 
to push business at lower prices. The outlook of business, however, 
scarcely encourages anticipations of continued activity in trade, 
which in itself would be sufficient to give a strong tone to the 
market, the tendency in nearly all important iron-using industries 
being in the direction of lessening requirements, and makers have 
before them the possibility of facing the difficult position of a 
weakening market with no corresponding concession in the cost of 
production, 

The Manchester Iron Exchange on Tuesday brought together a 
full average attendance, but there was only a limited amount of 
business offering generally. For pig iron very few inquiries of any 
moment pe 2 pane ; but with regard to prices, the only changeto 
note is some slight weakness in outside brands, although this ee 
applies so much to makers’ iron as to special lots offered throug 
second hands. For Lancashire pig iron makers still quote on the 
basis of 46s, 6d. for forge to 48s. for foundry, less 24, delivered 
equal to Manchester; but, notwithstanding the fact that district 
brands are practically out of this market, so far as anything like 
immediate delivery is concerned, local makers are still only effecting 
small sales at the above prices, which are very much on the same level 
as those for district iron. Both Lincolnshire and Derbyshire makers 
have their books already so full of orders for the next two or three 
months that it is very exceptional where they are in a position to 
entertain business for deliveries this year, and they are very firm 
at their full quotations—in fact, not caring to sell at all in some 
instances. For delivery equal to Manchester, Lincolnshire is 
quoted at 45s, 6d. for forge to 48s, for foundry ; and Derbyshire, 
from 47s. for forge, to 50s. and 51s. for foundry, less 24, but as 
there is really no busi of any t doing at these figures 
they can only be regarded as nominal quotations. In outside 
brands there is some underselling, especially in Scotch, the con- 
tinued fictitious character of quotations for warrants necessarily 
Jestroying confidence inthe market, For delivery at the Lancashire 
ports Eglinton can be readily bought at 51s. 6d. and 52s., and 
Glengarnock 52s, 6d. to 53s. net cash, although the minimum 
prices represent merchants’ ratherthan makers’ quotations. Middles- 
brough is also easier, and the best-named foundry brands can now 
be bought from makers at 48s. 10d. net cash, delivered equal to 
Manchester, with good G.M.B.’s readily obtainable at fully 6d. per 
ton under this figure. 

In manufactured irona steady business is still reported generally, 
the only slackening off being in the demand for hoops, which in 
large measure is attributed to the operation of the M‘Kinley 
Tariff having stopped the usual large exportation to the United 
States for baling purposes. Prices are fully maintained at late 
rates, the better qualities of Lancashire bars being quoted at 
£6 2s, 6d. to £6 5s., and it is only in one or two exceptional cases 
that common bars are offered at under this figure, whilst North 
Staffordshire qualities remain very firm at £6 5s, as the minimum ; 
sheets range from £7 10s. up to £7 15s. for ordinary merchant 
qualities, and from £8 up to £8 5s, for galvanising descriptions, 
with the usual extras for doubles, whilst for hoops makers still 
hold to their association prices of £6 10s. for random to £6 15s. 
for special cut lengths, delivered equal to Manchester or Liverpool. 

In the steel trade the demand for raw material continues only 
limited, with a further easing down in prices, good foundry 
qualities of hematites being now obtainable at about 57s. 6d. to 
58s., less 24, and steel billets at £4 15s. to £4 17s, 6d., delivered 
in the Manchester district. Steel plates suitable for boiler-makin 
purposes, however, show rather a hardening tendency ; a 
although there is still not more than a moderate inquiry, the best 
makers are holding for £7 12s, 6d., delivered in the Manchester 
district, and it is only occasional second-hand parcels that could 
be bought under this figure. Steel plates for shipbuilding pur- 
poses, however, remain very low, with an absence of inquiries 
coming forward, Some of the leading makers quote nominally £7 
per ton, but business has been done at about £6 10s, per ton, 
delivered ex steamer Liverpool. 

In the meta] market the new business giving out continues very 
small, and the recent reduction in tubes seems rather to have 
checked further buying, consumers, in view of the lessening 
activity in general engineering and shipbuilding, evidently antici- 
pating still easier prices, 

With regard to the engineering industries of this district, there 
is no specially new feature to notice; some cf the leading firms 
who are chiefly engaged on specialities are still kept fully em- 
1 sp: and report a fair amount of new work coming forward, 

ut generally there is an undoubted slackening off, and new orders 
are not being received in anything like equal weight to the old 
contracts that are running out. arine engineers still report an 
almost complete absence of inquiries, whilst the shipbuilding yards 
on the Mersey are booking no new work of any importance, 
although there are some inquiries stirring which may lead to new 
business, although this will have to be competed for at extremely 
low figures, 

A very handy drilling machine suitable for general workshop use 
hasbeen designed by Messrs. W.'T’. Glover and Co., of Salford, which 
I may briefly notice. This machine is adapted for drilling holes 
from 7 to #in. in diameter, and has five speeds. The drill stands 
on its own table, of light construction, and carries a driving stra 
of extra length, so that more than ordinary power is developed, 
It is instantaneous in its action, the drill being brought down on 
the work by simply pressing the foot on a treadle, thus allowin 
the workman to howe both hands at liberty to attend to the wor' 
upon which he is operating with the drill. The table can be 
raised or lowered as desired, and is also arranged to turn on one 
side when it is desirable to drill any heavy work resting on the 
floor. The total gross weight of the machine is 5} cwt., and it is 
very simple and compact in all its arrangements, ocoupying 
remarkably small floor space. 








A rather quieter tone is noticeable in the coal trade, the demand 
for house fire consumption being not quite so brisk as recently, 
whilst the common qualities of round coal continue only in very 
limited request for Hanger steam and general manufacturing 
purposes, with — plentiful in the market. Engine fuel also 
remains more or less of a drug, with inferior descriptions forced 
for sale at excessively low figures and slack contracts for next year 
—— averaging 1s, 6d. to 2s. per ton under last season’s prices. 

‘or the better qualities of round coal prices remain firm at 12s, 6d. 

to 13s, ; seconds, 10s, 6d. to 11s, ; and common house fire coals, 9s, 
to 9s, 6d, per ton. Steam and forge coals, however, are 
only maintaining late rates with difficulty, and good qualities 
do not average more than 8s, to 8s, 6d. per ton at the pit mouth. 
For engine classes of fuel prices are very irregular, and in the 
commoner sorts any adherence to list rates is quite out of the 
question. Good qualities of burgy average 6s, 6d., the best 
qualities of slack 5s. 6d., with good descriptions readily obtainable 
at 4s, 6d., and special lots of common slack offering from 2s. 6d. te 
3s. per ton upwards, 

e shipping trade remains somewhat unsettied, owing to a 
scarcity of vessels; but there is a fair amount of orders in the 
market, and prices remain steady at 9s. 6d. to 10s. for steam 
coals, delivered at the ports on the Mersey. 

Barrow.—Orders for hematite pig iron are comparatively few, 
although some firmness characterises the market at the moment. 
Business in hematite warrants has not been considerable during 
the week, and stocks have increased 840 tons during the week, 
leaving the aggregate of stocks in hand at 155,000 tons, Makers 
have also increased their stocks somewhat, but they have still in 
blast forty-three furnaces, and are not making any appreciable 
attempt to reduce the output. On the contrary, it seems likely 
that more iron will be thrown on the market gid reason of the 
temporary stoppage of the works of Cammell and Co., of 
Workington, on the wages question. It is known that orders for 
rails are not brisk, and as this is the only feature of production at 
Cammell’s works, opportunity is taken of the present position to 
rectify wages, and this the men are opposing. It is not, however, 
thought likely that the difficulty will be of long duration; but it 
is certain in the meantime that hina by the strike or the 
closing of Cammell’s works, has been made practically workless, as 
all the other works in the neighbourhood have been either closed 
or indifferently employed for some time. Prices are easy at 49s. 
for warrant iron, net cash, while makers are quoting 49s. 6d. for 
parcels of mixed Bessemer numbers, net f.o.b. There is not much 
spirit in the Bessemer trade, as steelmakers are requiring large 
deliveries, and next to nothing is being done in forge or foundry 
iron, 

The steel trade is very quiet so far as steel rails are concerned. 
They are in poor demand, especially light qualities, and there is 
but a small inquiry for heavy sections, which are still quoted at 
£4 2s, 6d. There are, however, much better prospects in the ship- 
building material department, and new orders are coming to hand 
daily, with every 0 of a continuance of good business for 
some time to come. Plates for ships are at £6 2s. 6d., angles at 
£5 15s., and steel boiler plates at £6 15s. per ton; tin-plate bars are 
in fairdemand at £4 12s, 6d. Blooms, billets, slabs and wire rods, 
are very quiet, 

Shipbuilders are better employed, and the new contracts recently 
booked are likely to be followed by others of more importance. 
Engineers, especially in the marine department, are very busily 
employed, and have the best of prospects, 

Iron ore is quiet, but steady at 9s. to 10s. per ton. 

Shipping shows a slight comparative increase on the corre- 
sponding week of last year, but the prospect of shipments is 
very poor. 

Coal and coke steady at late prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal and coke trades continue in much the same state as 
last week. There is no slackening of the demand for steam coal, 
which has been very brisk all the season, but the closing of the Baltic 
ports will shut off an important market. In the house coal trade 
there is an unusually good demand, which is certain to be con- 
tinued during the winter owing to the fact that householders seem 
to have postponed ordinary stocks, anticipating no doubt that 
the abnormally high prices which have been charged would be 
lowered. It is highly probable they will now have to pay more. 
A good deal of dissatisfaction prevails at the rates charged for 
household coals. In Sheffield private consumers are now paying 
within a shilling or two of what is being paid in London, although 
the carriage rate to the metropolis is between seven and eight 
shillings. It is expected that the action of the Derbyshire miners 
in refusing to side with the men who are non-unionists will be 
followed by the colliers in South Yorkshire. ‘‘ The new unionism,” 
as this is called, is really not new. - It is only the revival of the old 
struggle for compulsory membership of trade societies. 

Very little improvement can be reported in the iron and steel 
trades. The activity in the railway branches causes a good demand 
for Bessemer steel. I have already mentioned that heavy orders 
have been given out by the principal railway companies for wheels, 
tires, axles, springs, &c. In addition to these the Midland Com- 
pany is reported to have ordered over £100,000 worth of loce- 
motives from Glasgow and Manchester firms. In fact, the business 
is exceedingly brisk in all departments touching railway goods, and 
still more work is anticipated in the coming year. 

Mr. B. E. Dickinson, of Parkgate, who has had considerable 
experience at the Aldwarke Main Collieries of John Brown and 
Company, Atlas Works, Sheffield, has been appointed manager at 
Carhouse Colliery. The new sinkings are making satisfactory 
progress, the object being to reach the Parkgate bed, and provide 
ventilation and convenience for the Aldwarke pits. At Canklow 
the Rotherham Main Colliery sinkings are also being vigorously 
proceeded with. In the Barnsley district rates range from 12s, to 
12s, 6d.; best softs from 10s. to 10s, 3d. per ton ; Flocktons, 10s.; 
other thin seams, 9s, to 9s. 3d. per ton. Steam coal ranges from 
10s. to 10s. 8d. per ton. The new Hull and Barnsley line is still 
taking a large quantity, and a considerable tonnage continues to 
be sent by water. Grimsby keeps up its demand upon the leading 
thick seam collieries, and Goole is also a good customer to these 
pits. Gas and locomotive coal is in fair request. : 

Crucible steel makers report a very quiet trade. They attribute 
the depression to be partly owing to the falling-off in the call from 
Russia, China, India, the United States, and other foreign markets, 
Sheffield representatives in London have of late found it most diffi- 
cult to obtain orders. The rolling mills are rarely started before 
Tuesday morning, St. Monday being then quite easily observed. 
The depression in the shipbuilding yards affects the call for speciali- 
ties made here for such purposes. The northern shipbuilders are 
particularly ill off for work. 

Among the lighter staple industries the makers of hand-made 
files state that there is continued depression in their business. The 
machine-made goods are rapidly pushing the hand-made files out 
of the market. The cheapness with which they can be produced 
appears to more than compensate for any deficiency in quality, but 
in some grades of goods, it is contended that the machine-cut file 
is quite equal tothe hand-cut. For years a stiff resistance has been 
made by ‘‘ the trade” to machine-cut files. They seem, however, 
to considerably more than hold their own. The depression in the 
shipbuilding yards is another factor that tells severely against the 
file industry generally. 

In the cutlery and silver-plated departments, the home markets 
are yielding a more than —— of season orders; but the 
foreign demand continues to be less than at the corresponding 
period of 1890. 

More attention ns pos to be given at present to the stove-grate 
trade, but in spite of every effort the signs of slackness are some- 





what early apparent. Manufacturers complain that they are not 
so advantageously fixed as other firms in the country with regard 
to cost of labour, and that the low price at which stove-grates 
made elsewhere can be put upon the market attenuates the business 
done in the Sheffield and Rotherham district. 

A curious fact has come to my knowledge in regard to another 
trade. The carpenters recently obtained a considerable advance 
in wages. This has had the effect of turning the attention of 
builders to doors and window-frames made elsewhere. Recently 
doors imported ready-made from Canada have been brovght to 
this district at a cheaper rate than they could be made here, and 
— in houses now in course of erection in the South Yorkshire 

istrict. 








THE NORTH OF ENGLAND. 
‘ (From our own Correspondent.) 


BusINEss in this district is very dull, and the tone of the iron 
market is unsatisfactory, being influenced to a considerable extent 
by the disquietude that exists in the engineering industries relative 
to the overtime question ; for if the 12,000 or 15,000 men employed 
at the engineering shops on the Tyne and Wear cease work as is 
threatened, operations at the shipyards also will be affected, and 
the consumption of manufactured iron and steel, and as a con- 
sequence that of pig iron, must be lessened. It is to be feared that 
a stoppage will not be averted, as the employers seem determined 
not to concede any more, and the executive of the men’s Associa- 
tion are resolved upon emancipating the apprentices as well as the 
adult workmen from practically compulsory overtime—that they 
have made one of the main planks of their agitation. On this 
account partly the iron market is rather disorganised; con- 
sumers dare not purchase nor producers sell for delivery 
ahead, when there is so much uncertainty, and prices 
are weaker, not only for most qualities of pig iron, 
but also for some descriptions of finished iron and steel, the 
fall in foundry pig iron this week being 6d. per ton, making Is. 
decline from the best price of the month, which was realised 
about a fortnightago. Another reason for the reluctance of buyers 
to purchase is that the dull period of the year is at hand, when 
prices may be expected to be easier, though it is not likely that 
they can be materially reduced from cnrrent figures, seeing that 
the cost of production cannot well be brought down, for coke is 
actually advancing—it has risen 3d. this week, making about Is. 
advance within the last five or six weeks—l4s, delivered at 
Middlesbrough, or 16s, f.0.b. being to-day asked—and moreover it 
does not appear as if wages either of blast furnacemen or miners 
would be reduced at an early date. The producers of hematite 
will feel the pinch more than the makers of Cleveland iron, for the 
cost of ore is going up materially owing to the advance in freights. 
Therate from Bilbao to Middlesbrough has been advanced to 6s. 44d. 
per ton, and this has been paid very frequently since Tuesday ; 
indeed there is such a scarcity of steamers that there is nothing 
for it but paying the advanced rate. The scarcity of vessels has 
been brought about in this way. The apprehension that the 
Russian Government will promulgate a decree forbidding the 
export of grain has induced merchants to ship the produce without 
ys , and they are chartering all the vessels that can be got 
promptly, and are paying much advanced freight rates, in some 
cases double those which were offered in the summer. This has 
taken the boats out of the ore trade, and ls, per ton more has to 
be paid than would be taken in September, while the prospect is 
that there will be further advances, especially as the consumption 
of Spanish ore is increasing, there being more life in the steel, and 
consequently in the hematite iron trades. Already the increase in 
the freights has added 2s, per ton to the cost of producing hematite 
pig where the maker has to pay the freight, whereas the actual 
price for the pig is no better than it was last month. Rubio ore, 
delivered in the Tees, is quoted now 13s, 9d. to 14s. per ton, while 
a short time ago 13s. would have been accepted for an average 
quality. Under the circumstances 50s. per ton for mixed numbers 
cannot be considered too high a price for East Coast hematite, 
though it is relatively dearer than Cleveland iron. 

The supply of coke has this week been reduced, as the Bearpark 
Colliery has been idle since Thursday last week, through the 
breakage of the winding drum ; a large quantity of coke is made 
at this colliery, which is one of the most important in the county 
of Durham. 

For No. 3 Cleveland pig, for prompt f.o.b. delivery, 39s. 6d. has 
been generally quoted this week by the merchants, and by some 
of the makers also, but the leading firms who are well supplied 
with contracts will not take so low a figure, and are practically out 
of the market for the time being, as they have no need to sell. A 
little business has been done at 39s. 6d., but when Middlesbrough 
warrants are so much cheaper consumers naturally will not pay 
that rate, except where they require the iron urgently, and it is 
now difficult to get above 39s. 3d.; in fact, most buyers do not 
offer more than 39s. What the figure is for forward delivery 
it is not an easy task to find out, as neither sellers nor 
buyers are disposed to do businessahead. Middlesbrough warrants, 
which were up at 40s. 6d. cash a fortnight ago, have steadily fallen 
until on Wednesday there were sellers at 39s. cash, the decline this 
week being 9d., and while sellers are more numerous, buyers are 
few. The stock of Cleveland iron in Connal’s stores on Wednesday 
evening was 149,619 tons—424 tons decrease on the 21st inst., and 
2183 tons decrease this month. But makers’ stocks have un- 
doubtedly been decreasing at a more rapid rate, seeing that the 
over-sea deliveries have been so heavy, especially to Germany, 
and it is calculated that the ironmasters’ statistics for October 
will report a decrease of at least 10,000 or 12,000 tons. 
The pig iron shipments from Middlesbrough this month to 
Wednesday evening reached 78,497 tons, as compared with 
83,416 tons in September, 1891; 71,441 tons in August, 1691; 
and 73,344 tons in October, 1890, to even date. No. 3 having 
fallen in price, it has been necessary also to reduce the quotation 
for No. 4 foundry, and most sellers are asking 39s. for it; thus the 
old difference of 6d. per ton between the values of the two 
qualities has been restored, and it is perhaps two years since this 
was the case before. In the interval No. 4 foundry has sometimes 
been as much as 3s. 6d. per ton below No. 3. Grey forge is stiffer 
in price, the consumption has increased, and the supply is not so 
plentiful, so that makers think it should be nearer No. 3 in value; 
accordingly some of them have put up their quotation to 38s., but 
some of the merchants who bought heavily when 36s. 6d. and 37s. 
were being quoted, are now under-selling makers, and will take 
37s. 6d., but buyers will seldom give more than 37s. 3d., and even 
37s. Some of the producers are also ready to sell at 37s. 6d. 

The Cargo Fleet Iron Company, which has for some time been 
boring for ironstone on land between the Whitby and Skelton 
roads to the east of Guisbrough, has just proved a valuable seam 
extending over a considerable area, and will at once commence to 
sink a shaft and work the stone. The seam is 1]ft. thick in places. 
The royalty is close to the Chaloner mines of Bolckow, Vaughan 
and Co., and adjoins that of Tockett’s, where the working was aban- 
doned many years ago, as the supply was exhausted. The Cargo 
Fleet Company already works extensive royalties at Liverton, Nor- 
manby, and Ormesby, but the stone in the last-named is rapidly 
giving out. 

The manufactured iron and steel works are, as a rule, well em- 
ployed, but there are not many new orders to be secured now, and 
prices are a little easier. Thus steel ship-plates can be bought at 
£6, iron ship-plates at £5 10s., iron ship angles at £5 7s. 6d., steel 
ship angles at £5 15s., common bars at £5 10s., and best bars at 
£6 per ton, all less 24 per cent. discount for cash on 10th of month 
following delivery, and f.o.t. at producers’ works, Rails are in 
somewhat more request at last, not only for over sea, but also for 
some of our leading home railways, and £4 5s. per ton at works is 
quoted for them. ; 

Messrs. Boleckow, Vaughan, and Co. have secured an order for 
14,000 tons of steel rails for Finland, which will afford about three 
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weeks’ work for their rail mills at Eston. The company have also 
got orders for the aggregate 5000 tons of tin-plate bars for the 
Welsh manufacturers, a branch of business which they intend to 
cultivate more largely, the new manager, Mr. David Evans, having 
had great experience in it while directing operations at the Barrow 
Steelworks. The local daily press came out with a great deal 
about ‘‘the introduction of a new industry into Cleveland” and 
“‘a new departure,” &c., whereas, asa matter of fact, the manu- 
facture of tin-plate bars is no new industry at all in Cleveland, the 
North-Eastern Steel Company having during the last five or six 
years produced thousands of tons, and Messrs. Bolckow, Vaughan, 
and Co. have themselves executed large orders for them, though 
not lately. 

The question of the wages of shipbuilders in the North is likely 
to be settled without difficulty, or rather without any strike. The 
employers gave notice of 5 per cent. reduction to come into force 
October 6th, but after conferring with the men, agreed to a post- 
ponement of the notices to November 3rd. They have now 
arranged to claim the 5 per cent. from piece-work prices alone, and 
the general body of men are to be consulted. It is with the engi- 
neers that the trouble is apprehended, as is stated above, and 
already between 12,000 and 13,000 of these on the Tyne and Wear 
have either received their notices from the masters or have given 
notice of a strike, and the area of the dispute is likely to be 
extended. The notices expire on Saturday this week. The 
employers granted the men practically most of what they asked in 
regari to themselves on the question of overtime, but the men, in 
addition to claiming for themselves an entirely free hand to refuse 
to work overtime if they so decide, put in a claim that the same 
regulation should apply to the apprentices. This claim the masters 
refused, and as the men appea resolute, the employers decided 
to discharge all the members of the men’s association at the rate of 
25 per cent. per week. Accordingly last Saturday the first 25 per 
cent. got their notices, but the other 75 per cent. did not wait to 
have their notices given, they gave them to the employers, and 
these notices expire on Saturday. The employers, it is said, are 
determined that before the men return to work they will not only 
defeat them upon the anti-overtime agitation, but will secure a 
reduction of wages. 

Messrs. John Spencer and Sons, of the Newburn Steel Works, 
Newburn-on-Tyne, have with their men jointly applied for member- 
ship with the rd of Conciliation and Arbitration for the Manu- 
factured Iron and Steel Trades of the North of England, and have 
been duly elected. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a very considerable b this week in Cleve- 
Jand and hematite warrants, which have sold at reduced prices, 
The decline in Cleveland iron is attributed to the dispute in the 
engineering trades in the North of England. Hematite has been 
pressed for sale, and, the current demand for warrants being small, 
the prices gave way. There is very little business in Scotch 
warrants. This week rumours have been current on Change to the 
effect that there may be some alteration soon in the policy of the 
syndicate. The price has been artificially maintained for a number 
of weeks at 47s., with the result that makers have increased their 
output of Scotch iron, and the demand for Cleveland has been 
increased. The position of the syndicate, therefore, is held to be 
less hopeful than at any former time since it acquired the control 
over Scotch warrants. It must be losing money steadily, with no 
well-grounded hope of recouping itself. It is upon such a view of 
the case as this that the trade here would not be surprised ary day 
to hear of the collapse of the syndicate. 

The G.M.B. qualities of makers’ iron are 3d. to 6d. per ton 
cheaper, and Carron, No. 1, has been reduced 1s. The quotations 
now are :—G.M.B., Govan, and Monkland, Nos. 1, 47s. 6d.; Nos. 3, 
47s.; Carnbroe, No. 1, 48s. 6d.; No. 3, 48s.; Clyde, No. 1, 56s.; 
No. 3, 52s.; Gartsherrie and Langloan, Nos. 1, 57s.; Nos. 3, 54s.; 
Summerlee and Calder, Nos. 1, 57s.; Nos. 3, 53s. 6d.; Coltness, 
No. 1, 57s. 6d.; No. 3, 54s.; Glengarnock, at Ardrossan, No. 1, 
57s.; No. 3, 50s.; Eglinton and Dalmellington, Nos. 1, 51s.; Nos. 3, 
50s.; Shotts, at Leith, No. 1, 58s. 6d.; No. 3, 55s. 6d.; Carron, at 
Grangemouth, No. 1, 60s.; No. 3, 54s, 

The shipments of pig iron from Scottish ports in the past week 
were 7035 tons, against 6354 in the same week last year. 
Germany took 1500 tons, Canada 700, Australia 550, Italy 500, 
France 450, India 270, Holland 200, other countries 100, the 
coastwise shipments being 2743 tons, compared with 2870 last 
year. The total shipments to date are 249,091 tons, against 
393,657 in 1890. 

In the course of the week one furnace has been taken off ordinary 
iron, and one off ferro-manganese; but two additional have been 
“ewer on hematite, the total in operation being 76—ordinary, 53 ; 

ematite, 18; and basic, 5; compared with 6 at this time last 
year. 

Messrs. Sharp, Stewart, and Co., Atlas Engineering Works, 
Glasgow, have contracted to build forty powerful locomotive 
engines and tenders for the Midland Railway. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embrace locomotives worth £6900, sewing machines 
£4593, machinery £6775, steel goods £5340, and general iron 
manufactures £27,815. 

The engineering trades are fairly well supplied with work, and 
some founders are likewise busy, particularly those engaged in the 
manufacture of ornamental and structural work. There is a great 
lack of new orders, however, in the pipe founding branch. Tube 
makers report an improved business both for the home department 
and for export. 

There is little change to be noted this week in the malleable iron 
trade, makers are quite busy, and some of them will scarcely be 
able to implement existing contracts by the end of the year; but 
the current inquiry has fallen off considerably. Prices are more- 
over quite firm. The lowest grade of common bars is quoted, 
£5 17s. 6d. to £6; second grade, £6 2s. 6d.; highest grade, £6 5s.; 
best bars being 10s. per ton higher ; sheets, £7 10s., all less 5 per 
cent. discount. The favourable state of business disclosed recently 
in the Midland iron trade has had a good effect here, but makers 
still complain that prices are inadequate. 

The steel trade is getting busier at the works. A considerable 
amount of fresh work has been placed for shipbuilding purposes. 
Makers eg angles £5 15s, to £6; ship plates, £6 10s. to 
£6 12s, 6d.; bars, £6 15s.; boiler plates, £7 1 to £7 12s. 6d. ; 
and sheets, £8. these figures being subject to the usual 5 per cent. 
discount for delivery in Glasgow district. 

In the coal trade the inquiry has not been quite so pressing. 
There has been a scarcity of steamers for outward cargoes, vessels 
having been attracted away by high rates to Cardiff, but the 
prices have in the circumstances been well maintained, main coal 
being quoted f.o.b. at Glasgow, 8s, to 8s, 2d. per ton ; splint, 
9s, 3d.; ell, 9s, to 9s. 3d. ; steam, 10s, to 10s, 9d. e coalmasters 
have not been able, generally speaking, to obtain the full advance 
of ls. per ton made on honsehold coals Ist October. In most cases 
the advance is reported to have been compromised with customers 
as regards the finer qualities of coal, while secondary sorts are 
being sold at the old rates. The consumption of dross has 
increased very considerably, and prices are a shade firmer. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade generally has been dull of late, and totals in all 
quarters show a decided falling off. In part the continued stormy 
weather has been the cause, but this is not all, and the readiness 
to take lows prices is in strong proof that a further movement has 





taken place in the declining scale. Thus, at Cardiff this week, steam 
coal was as low as 12s, 9d., and the best quotations were onl 
18s. 3d., while seconds could be bought at 12s., and small, whic 
is decidedly running down, from 4s. 3d. ‘These are the lowest 
figures yet, and signs are not wanting but that lower ones will 
prevail. As good an indication as any is the price of small, and it 
will not surprise any if contracts are not entered upon soon from 
3s, 6d. A moderate demand only exists for house coal. Prices 
are at 12s. 6d. for large, and No, 2 Rhondda is selling at 10s. 6d. 
to 10s. 9d. Best small, which not long ago was selling at 10s., can 
now be bought from &s, 3d. 

A lessening coal trade is telling also on the railway traffic. 
Returns on the Taff last week show a decline of £1568, Stock is 
at 76—7, and is hardening. 

I note that Mr. H. O. Fisher, son of the late Mr. George Fisher, 
and for many years engineer on the Taff Vale, has sent in his 
resignation. 

Patent fuel is quiet. A few good cargoes left this week, one 
from Cardiff, 2000 tons, for Rio de Janiero. Prices are 12s, 6d. to 
13s. Cardiff and Swansea. Coke continues dull, prices, Swansea, 
from 16s. furnace, and foundry 19s. Cardiff coke is selling from 
17s. 6d. and 19s, respectively. Pitwood continues in good demand, 
at Cardiff prices from 15s. 9d.; Swansea, 18s, 6d. 

In the iron and steel trades there has been a fair trade enjoyed 
of late in steel bar, and this and the ability of makers here to lift 
prices a little, threaten to bring in competitors for the supply of 
tin-plate manufacturers from the West Coast and Middlesbrough. 
Last week Swansea imported 1100 tons, in addition to large con- 
signments by rail. In the Swansea district it has been announced 
that a consignment of 5000 tons is coming this month from 
Bolckow, Vaughan, and Co. This has aroused the old grievance 
against railway rates, and it has been suggested locally that the 
matter should be taken up with a strong hand. I do not think, 
however, South Wales ironmasters have much to dread by the 
competition. Tin-plate requirements are often for irregular sizes 
and small supplies, which can be better attended to at home, and 
as regards water versus rail rate, the difference is such as to give 
the latter a certain advantage. 

In addition to steel bar and a little merchant bar, some rail 
business is being transacted, principally renewals, though I hear 
that one or two good orders are expected to be placed. The 
rivalry between Wales and the North in rails is very close, the last 
quotations showing that Barrow is about 2s. 6d. per ton lower for 
Leavy rails than this district. 

Quotations on ’Change this week at Swansea were as follows :— 
Pig, Glasgow, 47s. It is not expected to touch lower figures. 
Middlesb h, 39s. 4d.; Welsh bars, £5 7s. 6d. to £5 10s,; sheet 
was £7 to £8; steel, £8 to £9; steel rails, heavy, from £4 5s.; 
light, from £5 10s.; Bessemer steel blooms, £4 10s. to £4 12s, 6d.; 
bars, £4 15s, to £4 17s. 6d.; Siemens from £5 2s. 6d. Copper is 
running down, and is 30s. below last week. 

In tin-plate the weather has again been against clearances, and 
only 14,169 boxes were despatched, while 49,354 were received 
from works. It is the opinion of the soundest judges that 
although stocks show an increase and buyers are tardy in giving 
the prices asked, yet that trade is solidly moving upwards, and a 
substantial business with America again is certain. Russia, too, is 
steadily improving as a customer. One of the leading makers— 
Mr. Trubshaw—returning to Swansea from the States, gave this 
week an interesting narrative of his visit. Terne plates are being 
made, but are not so good and cost more than Welsh, and, as for 
tin-plates, there has been a good deal of freedom in promise, but, 
in fulfilment, nothing worth recording. He considered that even- 
tually American make may be sufficient to give the margin of 
increase annually, and that the great bulk must for years come 
from Wales. Itis more evident than ever that the McKinley tariff 
has been a political scare, and, as someone remarked, all the tin- 
plate made in America is insufficient to strike medals for prominent 
partizans; as for canning, fruit is now wasting for want of supplies 
of tin-plate. 

On all hands I hear that stocks are falling very low, and a rush 
of buyers is imminent. 

Prices are: Coke, 12s. 9d. to 13s.; Bessemer, 13s. to 13s. 3d.; 
+h 13s. 6d. to 13s. 9d.; ternes, 25s. 6d. to 27s. 6d.; charcoal, 

iS. . 


A new passenger boat from Swansea to Devon for the Bockett 
Company is being built of Siemens steel, at Barrow, by the Naval 
Armaments Company. 

The Mountain Ash colliers received strike pay on Saturday, 10s. 
for adults and ls. for each child under twelve. The strike is not 
ee to last long. 

he manager and under manager, Abercanaid Colliery, Plymouth, 
were charged at the Merthyr Police-court with neglecting a certain 
rule of the Mines Regulation Act providing for sufficient ventila- 
tion, and that in consequence an explosion had taken place result- 
ing in the loss of two lives. The charge was made by the 
Government inspector, Mr. Robson, and after a patient hearing, 
during which the colliery managers at Cyfarthfa and assistant at 
Dowlais Collieries supported the defence, the case was dismissed. 

I regret to announce the death of Mr. Hugh Begg, of the Dinas 
Bhaf Colliery, one of the Scots pioneers of coal in Wales. 
Colliers who see lower wages ahead are moving for a restriction 
of output. It is proposed that five days a week be the limit, and 
that unskilled labour will have to pay £5 for entry into a colliery. 

The Melyn Tinworks, Neath, dispute is unsettled. Strike pay 
of 12s, is being given. The hammermen have gone back to work, 





NOTES FROM GERMANY. 
(From our own Corresvondent.) 


THE movement on the general iron market over here has this 
week again been of a quiet nature ; animation and firmness are not 
what they might have been. Only the various branches of the 
constructive and finishing iron industry are exceptionally favoured 
—as indeed they have been for some time past—they are well 
provided with orders new and old, and find no difficulty in getting 
the prices they ask. 

In Silesia the situation of the iron business has undergone no 
material change since last report. While the pig iron trade 
remains quiet, demand and sale on the malleable iron market may 
be termed pretty lively. Sheets have, as yet, not improved in 
price. Machine factories, foundries, and wire mills are satis- 
factorily occupied on work in hand, 

On the Austro-Hungarian iron market the favourable tendency 
has been well maintained. The blast-furnace works, as well as the 
rolling mills, are well, and, generally speaking, remuneratively 
employed. Bars have been slightly raised in quotation, but girders 
have, on the whole, remained on their former level. The same 
may be reported with regard to the plate and sheet business. In 
the steel trade a fairly active demand is reported to be coming 
forward. 

The Belgian iron market remains weak, and list prices can be 
regarded as only nominal. For bars No, 1 127°50f. p.t. is quoted, 
for girders 125f. In pig iron, Luxemburg brands, some business 
has been done at 56f, to 57f. p.t. 

No change of any importance has appeared in the French iron 
market since last week, yet the general tone of the iron trade 
seems to be a trifle more confident. The agreement brought 
about between the rolling-mills of the Nord and of the centre is 

rded as an event of importance, which will not fail to have a 
favourable influence on the further development of the iron 
market. In the Haute-Marne district orders have come in steadily 
and satisfactorily. Bars No. 2 are noted 155f. to 160f. Drawn 
wirein steel stands at 190f. to 195f. p.t. In Paris prices could not be 
raised, and good merchant bars continue at the old quotation of 
165f. p.t.; girders 175f. p.t. The Syndicate notes 170f. for bars, 
180f. fe girders, and 205f. for heavy plates. In the Departement 
Nord the situation is likewise pretty satisfactory. rs have 








realised 140f. to 145f. p.t.; girders, 160f., and heavy plates main- 
tain the basis price of 175f. to 180f. p.t. Four hundred tons of plates 
have lately been sold for marine purposes. ‘There have also been 
given out some pretty good orders for tubes by the General Post 
and Telegraph Department. 

The tendency of the iron market in Rheinland-Westphalia has 
rather weakened since last report. In the iron ore trade no change 
either for the better or for the worse, has taken place, and prices 
are :—For spathose iron ore, M.7°50 to M.8 p.t. ; roasted ditto 
M. 10 to 12 p.t. at mines, Nassau red iron ore, M.9 to 9:20 pt. 
net at mines, Luxemburg minette, 40 np contents, M. 2:30 to 
2°60 and M. 3°20 p.t. There is still little or no animation to be 
noticed on the pig iron market. Although here and there rather 
an improved inquiry has been coming forward for forge pig, the 
business generally done is anything but satisfactory. For forge pig, 
No, 1, M.252 to 53 fis paid ; for No. 2, M. 49°50; and for No, 3 
M. 45 to 47 p.t. at works. Foundry No. 1 stands at M. 69, No.3 
at M. 58 p.t. Spieyeleisen is in comparatively good inquiry at 
M. 56 to 57 p.t. ; basic, M. 50; Bessemer, M. 57 to 63 p.t. at 
works, On the malleable iron market the tendency has been less 
favourable than it was some weeks hence, and unremunerative 
prices are universally complained of. Bars have considerably 
decreased, few home and scarcely | foreign orders coming in, 
Girders are, for the present, fairly well inquired for. Plates have 
remained unaltered, both as regards price and demand ; the same 
may be reported of the sheet trade. At a late tendering for 
sleepers M. 114°50 p.t. was the lowest offer, others ranging between 
M. 115 to M. 119°75 p.t. at works. For steel rails M. 115 p.t. 
was the lowest offer per ton at works. Latest list quotations 
per ton at works are as follows:—Good merchant bars, 
M. 135; angles, M. 140 to 145; girders, M. 105; hoops, M. 140 to 
145; billets, in basic and Bessemer, M, 90 to 95; heavy plates, 
M. 170 to 175; tank ditto, M. 150; steel plates, M. 160; tank ditto, 
M. 135; thin sheets, M. 140 to 150; Siegen thin sheets, M. 135, 
lron wire rods, common quality, M. 130; drawn wire, in iron or 
steel, M. 145; wire nails, M. 135; rivets, M. 183 to 185; steel rails, 
M. 115 to 120; fish plates, M. 115 to 140; steel sleepers, M. 115 to 
120; complete sets of wheels and axles, M. 300; axles, M. 220; 
steel tires, M. 220 to 230; light-section rails, M. 110, German 
import and export in iron during the first six months of 1891 was:— 


Import, Export. 

Tons. Tons, 
ORME on 0s se cs 6s se VERBS eo oe ee 1,125,183 
6 Cer eee ae ae 62,518 
Rails .. .. v 56,166 
Bars 53,955 
Plates. 25,254 
MMM ss 4c on 0s we 06 is ae 3S 55,544 
Wire nails.. .. 27 oe ee 16,635 





According to consular reports, the export of German goods to 
America was, during the first three quarters of 1891, 9,998,158 dols. ; 
in 1890, 12,253,430 dols. were exported ; in 1889, 10,159,458 dols. ; 
and in 1888, 9,785,751 dols. Exports from Niirnberg were 
381,928 dols., against 1,126,871 dols, in previous year.  Fiirth 
exported 771,754 dols., against 537,030 dols. last year; Barmen, 
1,460,684 dols., inst 2,056,404 dols.; Crefeld, 1,140,685 dols., 
against 1,633,243 dols.; Aachen, 446,072 dols., against 450,505 dols. ; 
Cologne, 672,002 dols., against 889,996 dols.; Diisseldorf, 
282,148 dols., against 408,682 dols.; Frankfort, 934,331 dols., 
against 1,401,456 dols.; Kehl, 472,444 dols., against 545,527 dols. ; 
and Miinchen, 237,616 dols., against 271,082 dols. A small increase 
shows Sonneberg, 1,404,964, against 1,397,967 dols. ; and Mannheim, 
935,007 dols., against 853,749 dols. 

The receipts of the Gotthard line in September, 1891, for 

nger traffic were 511,000f., against 495,000f. in September, 
T890. For goods in September, 1891, 734,000f.; in September, 
1890, 665,000f. The railway expenditures were—in September, 
1891, 550,000f.; in September, 1890, 525,000f. 

The Orient railway lines have, during the period from January 
lst to September 23rd of present year, had total receipts of 
8,239,206 °89f. on a length of 1265 kiloms. 

According to what Russian papers report, a railway line— 
Ostrolenka, Pultusk, Warsaw—is being contemplated. This line 
would appear to be of considerable importance in a strategic point 
of view. 

It is also rumoured that the Russian Government is considering 
a programme for very important naval establishments, which would 
include essential changes in the present state of things. 

On closing the Frankfort Exhibition, on the 19th inst., Dr. von 
Helmholtz pronounced it to have been of great scientific import- 
ance, while the German Minister of Finance, Dr. Miguel, declared 
electricity to have been made popular by this exhibition, 








A TRANSPARENT Set SQUARE.—Messrs. Bemrose and Sons, of 
Derby, and 23, Old Bailey, London, have sent us a set square as a 
sample of their new transparent goods, It is something novel, 
and undoubtedly the outcome of a ‘‘ happy notion.” The material 
used seems to be a transparent form of celluloid or xylonite. The 
surface is well glazed, the material thin and slightly flexible. It 
has all the advantages of the best vulcanite set squares, without 
the disadvantage of readily collecting the dirt, and the extra 
advantage of transparency. At a first glance some may think 
there is little utility in this peculiarity, but a little actual experi- 
ence with it soon convinces one of its superiority to the old form. 
We have obtained the opinions of several draughtsmen, and they 
are unanimous in commending it. Messrs. Bemrose and Sons 
inform us that they also make railway curves and protractors of 
the same material. The prices compare f favourably with 
Stanley’s list, the difference never exceeding 3d. 

THe HULL and District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The members held their first general meeting of the 
seventh session on Tuesday evening, October 20th, in the Rooms, 
Parochial-office, Bond-street, Hull, the president, Mr. C. F. Amos, 
in the chair. The balance sheet of the previous session having 
been presented by the hon. treasurer, Mr, A. N. Somerscales, and 
unanimously adopted, an interesting and valuable paper on ‘‘ The 
Construction of the Engines of the Hull and Barnsley Locomo- 
tives” was read by the author, Mr. M. Stirling, in which was given 
a most complete description of the various important details con- 
nected with the ‘‘ steam using” portion of the three different types 
of locomotives employed on that railway, the paper being a con- 
tinuation of one previously contributed by the same author on the 
“‘ steam raising” portion of the locomotives. An excellent discus- 
sion took place, in which the following members, viz., Messrs. J. 
Spear, A. N. Somerscales, J. Brackenbury, J. R. Smith, R. Pawley, 
J, Coulman, C. F, Amos, Geo. H, Strong, and J, H. Leitham, 
took part. 

COMPRESSED AiR PowER TRANSMISSION.—The town of Lucerne, 
after having had four years’ experience of alternating-current 
distribution of light by Ganz and Company, is about to supplement 
this by a distribution of power from the same water power ; but 
this will be carried ont, according to arrangements made with 
Messrs, Riedinger, of Augsburg, by means of compressed air. The 
town of Offenbach has also completed an installation of compressed 
air distribution, which seems to be causing great interest amongst 
German engineers. The total length of pipes laid amounted to 7760 
yards, of which 1702 yards consisted of pipe lft, in diameter, 1710 
yards 8in. in diameter, and 4347 yards 4in. in diameter. The pipes 
were laid about 1}ft. below the footpath. The connections of the 
ipes were made by, means of india-rubber, as in the similar 
installation in Paris. Valves are provided for shutting off the air 
from separate lengths of pipe. A trial of the system was made 
by the engineering authorities of the town and by the Boiler 
Inspection Association, which showed that there was a loss of 0-11 
of an atmosphere in 74 hours—that is, 0°39 of a cubic metre per 
hour kilometre. This loss amounts to 13 per cent, on the daily 
output, the power transmitted being, on an average, 500-horse 
power. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 22nd, 1891, 

Quire a number of new engineering enterprises 
are under projection in several of the western 
cities, which will create an unusually active 
demand for structural iron of all kinds. It is 
probable that several of these new enterprises 
will be begun this winter and early spring. 
Another element of activity is the increasing 
demand in western and southern markets, grow- 
ing out of the heavy crops of wheat, corn, and 
cotton. Prices have not actually advanced, but 
quotations are strong in all markets, and conces- 
sions are very seldom offered to secure business 
for forward delivery. There is moderate activity 
in all kinds of crude iron, Coal and coke ship- 
ments are in excess of last year. Shipments from 
the Connelsville region for the week, 6757 cars of 
coke, or 121,636 tons, The heavy crops have 
stimulated a good many departments of trade 
and business, but production is kept well under 
way, because of the risks involved in crowding 
supplies too ra pidly on the markets, Tide water 
quotations for No. 1 foundry range from 17°50 dols. 
to 18 dols., and for standard brands of mill irons 
14°50 dols.; steel rails, 30 dols.; billets, 27 dols., 
delivered ; beams and channels, 3°10 dols, on 
dock; plate steel, 2 cents; merchant iron, 
160 dols. Stocks of nails continue to decline, 








NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— : 

Recording Compass Syndicate, Limited, 

This ome was registered with a capital 
of £10,000 in £1 shares, to adopt and carry into 
effect an agreement made October 16th between 
A, F, Smith of the one part, and R. A. Panchaud 
on behalf of the company, of the other part, for 
the acquisition of a certain invention, patent 
rights, &c., relating to a recording compass, and 
to manufacture and deal in the same in Great 
britain or elsewhere. 

Registered without articles of association. 








Ados Scotch Soda Works, Limited. 

This company was registered with a capital of 
£10,000 in £1 shares, to acquire the undertaking 
hitherto carried on at London Fields by J. War- 
dill, under the style of the ‘‘ Ados Soda Works 
Company,” and to carry on business thereat as 
Scotch soda manufacturers, salt refiners, and 
chemica! manufacturers, Xc, 

The number of directors is not to be less than 
three nor more than seven, The first are to 
be appointed by the signatories to the memoran- 
dum of association. Qualification £50. Remunera- 
tion: managing director (J. Wardill), £200 per 
annum; ordinary directors, £300 per annum, 
divisible. 

West's Patents Syndicate, Limited. 

This company was registered with a capital of 
£20,000 in £1 shares, to adopt and carry into 
effect an agreement made July 24th, between 
W. West and Hy, Smith of the one part, and 
5. C. Platts and ii. Portway, on behalf of the 
syndicate, of the other part, and also an agree- 
ment made September 4th between 8. C. Platts 
and H. Portway of the one part, and F, A. Holds- 
worth, on behalf of the syndicate, of the other 
part, to acquire patents and inventions relating to 
the manufacture of tree and plant pots, and to 
manufacture and sell the same. 

The number of directors is not to be iess than 
three, nor more than seven. The first shall be 
W. W. Wilberforce, J.P., H. Inchbold, Pantland 
Hick, H. Portway, H. Smith, and W. West. 
Qualification £100. Remuneration to be deter- 
mined in general meeting. 








Severn Canal Carrying Company, Limited. 

This company was registered with a capital 
of £100,000 in £5 shares, to acquire the under- 
taking of the Severn Canal Carrying, Shipping, 
and Steam Towing Company, Limited, and 
carry on in all their branches the businesses of 
steam tug owners, shipbuilders, coachbuilders, 
warehousemen, colliery owners, shipbrokers, 
underwriters, &c. ‘The first subscribers are :— 


Shares. 
> Morton, Merrivale Grove, Wolverhampton .. 1 


-M. Thomas, 138, Heathfield-road, Wandswort. 1 
A. W. Haines, Hill House, West Bromwich... .. 1 
Bb. Danks, Charlton House, Hartlebury, nea 

Kidderminster Ad Oh Se 00: We ek we 1 
J. Fellows, 20, Churchfield, West Bromwich ., 1 
J. W. Danks, Wolverhampton .. 1 


W. J. Sanders, 1 
are eo 08 1 
The number of directors is not to be less than 
four nor more than seven. The first shall be 
nominated by the signatories tothe memerandum 
of association. Qualification £1000. Remunera- 
tion to be determined by the company in general 
meeting, 
Waddington, Rath, and Co., Limited. 
_This company was registered with a capital of 
£25,000 in £5 shares, to acquire certain india- 
rubber works situate in Spring Bank-street, Hyde, 
Chester; also to acquire the business of india- 
rubber manufacturers now carried on by H. H. 
Waddington and A, J. Rath, under the style of 
Waddington, Rath, and Co.; and, with a view to 
the foregoing objects, to carry into effect an 
agreement made October 12th between H. H. 
Waddington and A, J. Rath, of the first part, 
H. H. Waddington of the second part, A. J. Rath 
of the third part, and M. Hallas, on behalf of the 
company, of the fourth part; and generally to 
carry on the business of india-rubber manufac- 
turers, waterproofers, and waterproof manufac- 
turers, mechanical engineers, fitters, machinists, 
tube makers, &c, The first subscribers are :— 


Pembroke Villas, Clifton, 


8 
H. H. Clayton, 74, Great Norbury-street, Hyde.. 
G, W. Sidebotham, 34, Church-street, Hyde .. 
G. Slater, 48, Market-street, Hyde .. ee 
W. Morton, Water-street, Hyde 
T. Stanley, Mary-street, Hyde .. .. .. 
J. Keeling, 10, Haughton-street, Hyde .. 
- Brownsen, jun., Thorncliffe, Hyde .. . 
The number of directors is not to be less than 
five, nor more than seven, ‘The first are J. 
Walker, S. Marsden, and G. W. Sidebotham. 
Qualification £100, Remuneration to be deter- 
mined by the company in general meeting. 


ee 





THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 

When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

16th October, 1891. 
17,714. Tires and Rims for Waee.s, J. Quertier, 
n. 


* * 
* 


nmdon, 
17,715. Manuracture of Butr Jornts, W. J. Kenney, 


cton. 

17,716. Printinac Macuines, H. 8. Cropper and W. 
Middleton, London. 

17,717. Preservine Ecas, B. J. B. Mills.—(A. Micault 
de la Vieuville, France.) 

17,718, Freeper for Recepractes, W. D. and J. T. 
Hawdon, Newcastle-on-Tyne. 

17,719. Evecrric Battery, A. H. Byng, London. 

17,720. Fastenine for Boxes, H. H, Moldt and K. E. 
O. 8térzer, London. 

17,721. Strrcuinc TuimBte, E. C. Murray, London. 

17,722. VentiLators, C. J. Griffiths, London. 

17,723. BLank Cartripces, H. Greenwood and R. A. 
Foss, London. 

17,724. Vatve Apparatus for Gas Enoines, C. D. Abel. 
—(Die Gas Motoren Fabrik Deutz, Germany.) 

17,725. Battery Compounps, A. P. Morison, J. Hirsh- 
feld, and W. Wright, New York. 

17,726. ELectric Lamps, A. P. Morison, J. Hirshfeld, 
and W. Wright, New York. 

17,727. PropeLiinGc Boats, T. D. Clapham, London. 

17,728. Cornets, &c., D. J. Blaikley, London. 

17,729. Srenciis, J. W. Martindale, London. 

17,730. BraceLeTs and Burron Loopers, A. L. John- 
stone, London. 

17,731. ELectric Motors, O. Linders, London. 

17,732. Evecrric Motors, 0. Linders, London. 

17,733. Evecrric Drittinc Macuines, O. Linders, 

ndon. 

17,734. ELectrric Switcues, O. Linders, London. 

17,735. SCREW PROPELLER Enoines, &c., C. Morris, 
London. 

sa aman Circucars, J. and O. P. Macfarlane, 

ndon, 

17,737. Curtinc Nait-BLanks, H. H. Lake.—(J. H. 
Ehlers, Germany.) 

17,738. Kerries, A. W. Bryan, London. 

17,739. Bat. Bearinos, H. H. Lake.—(H. Howard, 
United States.) 

17,740. Sasu Fasteners, G. B. Sloane, London. 

17,741. Sewinc Macuines, H. H. Lake.—(N. Wheeler, 
United States.) 

17,742. HypRavLic TrANsPort of Goons, H, M. Snell, 
London. 

17,743. Macuines for Lirtinc Potatogs, J. Ransome, 
London. 

17,744. Drawine InstRuMENT, J. 8. Stubbs, London. 

17,745. Purirication of Leap, F. M. and C. H. Lyte, 
London, 

17,746. CALCULATING Macuine, M. Hearn, London. 

17,747. Boat Lowerino Tacke, E. J. Hill, London. 

17,748. Supportine CaRRiaGE Sasues, &c., E. J. Hill, 
London. 

17,749. Heer Burtpinc Macaines, F. Cutlan, London. 

17,750. Secuntnc DistitLation Time Recorp, J. J. 
McDaniel, Liverpool. 

17,751, Cueck Titts and the like, G. J. Courcelle, 
London. 

17,752. Jointinc EartHenware, E. W. Quirk and 
R. T. Bells, Liverpool. 

17,758. GLuTen for Makino Srarcu, W. Marshall, 
London. 

17,754. Insecticipes and Manure, J. B, Alzugaray 
London. 
17,755. Basic Furnace Linixc, J. B. Alzugaray, 

London. 


17th October, 1891. 


17,756. Rem Ratts for Cass, &c, C. Dutton, Bir- 
mingham. 

17,757. Bicyctes and Vevociprpes, N. Filsell, South- 
ampton. 

17,758. Etements for Batreries, The Mining and 
General Electric Lamp Co., Ld., and J. T. Niblett, 
London. 

17,759. Pires, J. Stephen and G. Stephen, jun., Edin- 
burgh. 

17,760. Cuttinc Fasrics, W. Gadd and W. F. Mason, 
Manchester. 

17,761. Savery Knire, W. Gadd and W. F. Mason, 
Manchester. 

17,762, TURNING the Leaves of Music, A. G. Bond, 

ristol. 

17,763. Musrarp Pot, J. F. Parsons, Bristol. 

17,764. Houmrpiryine Arr, W. Tattersall, Bradford. 

17,765. Toe Pieces for Horsesnors, E. J. Coxon, 


erby. 

17,766. PorTaBLe Music Cases, D. A. P. Anderson, 
Sheffield. 

17,767. FREEziING Macuines, T. Fishburn, Sheffield. 

17,768. Bricks and Tixgs, J. and A. Duckett, London. 

17,769. Purirication of Sewace, E. Grimshaw, Man- 
chester. 

17,770. SiGNaLuine the Approach of Trains, F. E. 
Harrison, London. 

17,771. Spinninc Frames, W. Haydock, Halifax. 

17,772. Woop Pavements, J. H. F. Markmann, 
London. 

17,773. VeLocipepE Grarinc, J. Jordan and A. A. 
ong = London. 

17,774. Fire Grates, T and K. Hadfield, Manchester, 

17,775. AuToMaTic Macutnes, C. F. A. Roéell, London. 

17,776. SucaR Mitis, W. J. Mirrlees.—(J. C. Riley, 
United States.) 

17,777. CanpLesticks, W. Caudland, London. 

17,778. Wacon-step, H. A. Roden, London. 

17,779. Car Covp.ine, J. McQuillan, London. 

17,780. Countine and Scorinc Games, G. Deimel, 

mdon. 

17,781. BARREL Rack or Truck, J. H. Barley, London. 

17,782. REVERBERATORY Furnaces, W. Stubblebine, 
London. 

17,783. Porntine Pencits, G. Bailey, London. 

17,784. Feepinc APPARATUS for CARDING ENGINES, T. C. 
Bohle, London. 

17,785. Tires of Wneets for Bicycues, &c., A. Crux, 


naon, 

17,786. Woven Wire Pittows, &c., A. E. Wale, Bir- 
mingham. 

17,787. Givinc ALARMs in Case of Fire, G. Barker.— 
(T. Timmins and J. Birchall, Australia.) 

17,788. Stipe Vatves for Stream Enoinzs, P. Battersby, 
Manchester. 

17,789. Brooms, J. Trevethick, London. 

17,790. RemovaL of SuBaqueous Sanp-BANKs, &c., 
R. M. Scott, London. 

17,791. Wire Matrresses, F. Rowcliffe, Manchester. 

17,792. Expanpinc Enve.ores, R. J. Hopgood, 

nzance. 

17,793. CLEANING and SHARreNninc Knives, &c., J. 
Cowan, Glasgow. 

17,794. Stipe Rutes, 8. Milne, Glasgow. 

17,795. Inp1IA-RUBBER Stamps, J. W. Beaufort and F. 
Gilman, Birmingham. 

17,796. Sotrp Compounnps of Supnour, &c., G. F. 
Brindley, Birmingham. 

17,797. Horse Couiars, J. and T. Hill, Longton. 

17,798. Macutnes for Merat Screws, J. M. Sellers, 
Keighley. 

17,799. AppLication of WaTER Power, F. Mansell, 
Ravenscourt Park. 

= Cuickine Boots and SHors, H. J. Brimley, 





ndon. 

17,801. Jointna Enps of Drivina Be ts, I. Jackson, 
Manchester. 

17.802. InterLocktna Roorine Ties, W. H. Wooler, 
Weston-super-Mare. 

17,808. StRarnine Paint, W. Priestley, J. Wood, and H. 
Nutter, Keighley. 





ig Protection of Letrers, T. H. Collins, Win- 

chester. 

17,805. Pumpine Enoines, J. Cochrane and W. Walker, 
Glasgow. 


17,806. Topacco Pipes, D. J. Davies, London. 

17,807. Danz’s Security Paper-money Forms, H. E. 
Dane, Erith. 

17,808. Evecrrica, Accumutators, A. J. Boult.—(H. 
L. H. Maugras, France.) 

17,809. Macnetic Compasses, T. G. H. Nicholson, 
a on 

— KING Devices, J. W. Radfordand H. Hallam, 


London. 

17,811. Composition for Be.tinc, &c., 8. Kenyon, 
Manchester. 

17,812. Box NarLinc Macuines, J. M. Webster, London. 

17,813. GENERAL Evection Game, T. Jesson, London. 

17,814. Recutatine the Suppiy of WaTER, J . Meadow- 
croft, Blackburn. 

17,815. Gas Enoines, E. W. Evans, London. 

17,816. Macuinery for Compinc Woot, &c., G. Riche, 


mdon. 
17,817. SweEPING and CiEaniInGc Fives, G. Lamb, 


mdon. 

17,818. Evectric Transrormers, L. Pyke and E. 8. 
Harris, London. 

17,819. VeLocipepes, E. Edwards.—(0. Dalisch, Ger- 


re 

17,820. Woop Screws, J. Purdon, Dublin. 

17,821. Construction of Cycie Framinos, J. W. Ken- 
nelly, Birmingham. 

17,822. MassacE Rouuer, W. C. Perrins, Olton. 

17,823. Erxectric Licur for Guns, C. W. L. Barber, 
Lowestoft. 

17,824. Macuine for Makinc Rurruies, &., W. H. 
Holeywell, London. 

17,825. Receitvinae SecRET Memoranpda, H. Lacaze, 
London. 

17,826. ManuractTuRE of Carpite, O. Imray.-({F. A. 
Spiecker, Germany ) 

17,827. Roap Swerrinc Macuines, J. Alexander, 
Belfast. 

17,828. Stop-moTion for Risson-Looms, F. J. Schaefer, 
London. 

17,829. Tires for VeLocirepes, L. C. du Souchay, 
London. 

17,830. Stop-morions for Looms, H. H. Lake.—(F. M. 
J. Grenier, United States.) 

17,831. Compounp for InsuLatine, &c., W. J. B. Banks, 
London. 

17,832. Rim Diviper for Bicycugs, 8. J. Leach and H. 
Beach, London. 


19th October, 1891. 


17,833. Coin Operatinc Macuines, C. F. A. Réoell, 
London. 
17,834. Rerricgrators, E. H. West, Brixton. 
— Mera.uic Lecorne, J. Southall and Co., Lon- 
ion. 
17,836. ELectric Merers, R. N. Lucas, London. 
17,837. Compination Locks, T. W. McGrath, London 
17,838. ExtincuisHinc Pararrin Lamp, E. Compton, 
Worthing. 
17,839. BicycLe Wrencu, 8. J. Andrews, Slough. 
17,840. Music Score Houper, P. O’Carroll, Wisconsin. 
17,841. Rartway Cuair, J. W. Willshee and E. Darnell, 
erby. 
17,842. Hanp Arr Pumps, W. Bown and G. Capewell, 
Birmingham. 
17,843. Bracket Lamps, J. H. Pearce and J. Taylor, 
Nottingham. 
17,844. TREATMENT of Sewace, &c., A. Wollheim, 


17,845. Macuinery for Dressinc Stone, W. H. Coulter, 
Halifax. 

17,846. Drain Trap, J. M. Dobson, Uddingston, N.B. 

17,847. Drivinc Gear for Bicycies, A. A. Rickard, 
Newport. 

17,848. Ort Lamps, W. Snelgrove, Birmingham. 

17,849. ELectric Lieut Firtines, J. A., J. F., and A. 
H. Lea, Salop. 

17,850. Vatve for InrLaTinG Tires, P. P. Cheese, Bir- 
mingham., 

17,851. Repucinc Metatiic Oxipes, G. W. Hart, 
Harlesden. 

17,852. TELEPHONE Apparatus, F. J. Palmer, Devon- 
shire. 

17,853. Givisc Motion to Macuinery, C. J. Eyre, 


London. 

17,854. Strpinc Sasu Winpows, J. Green and G. Meech, 

anchester. 

17,855. Watt Priues for Exvecrric Licutine, W. T. 
Pressland, London. 

17,856. Sryte and Suare of Foorsauus, J. Bedford, 
London. 

17,857. Detection of the Presence of Damp, J. J. 
Callegari, Hertfordshire. 

17,858. Stow Compustion Coat Saver, H. J. B. 
Holland, Blackburn. 

17,859. WHEELS and Sprincs of PeRaAMBULATORS, W. 
Banks, Stirling. 

17,860. AsPrRATOR Tank, L. Nievsky, London. 

17,861. WHEEL Tires, G. W. Barrows, Nottingham. 

17,862. ToBacco Pipes, W. W. Howlett, Staffordshire. 

17,863. WaTeR-cLoset for UTILisinc Waste WatTER, J. 
Day, London. 

17,864. Pepat AtracHmMent for VELociPEDEs, W. 
Wheeler, London. 

17,865. Srraicut Bar Knyittina Frames, E. R. Kunz 


on. 
17,866. Apparatus for TaRow1nc Hoops, L. Fuchs, 


a, nua Snort Crrcuitinc, H. C. Gover, 

ndon. 

17,868. Funne.s, T. E. Neal, London. 

17,869. PeramuLators, T. Birks, London. 

17,870. PorTaBLE INVALIDs’ Bepsipe Bracket, T. 
Kendrick and B. Sainty, London. 

17,871. Steam Borer Furnaces, 8. Fox, London. 

17,872. Fastenineo for Currs, E. Edwards.—(K. Jaeger, 
Germany.) 

17,878. Preparina Paste, E. Edwards.—(J. Eisenring, 
Switzerland.) 

17,874. Bep Rest, T. Price, London. 

17,875. Tops, C. Thompson, London. 

17,876. VerticaL TuBULAR WaTER Heater, W. Henne- 
berg, London. 

17,877. Cash Reotsters, J. R. Ward and J. R. Ward, 
London. 

17,878. Winpow Frames, A. Schmidt, London. 

17,879. Wire Fences, . Hartman, London. 

17,880. Recerpt of Payments, C. C. Kobrow, London. 

17,881. Facine Bricks, C. H. Shoppee, London. 

17,882, ConstrucTION of WinDow SasuHes, W. H. Lind- 
say, London. 

17,883. Narts, W. L. Morton, London. 

17,884. ADVERTISING, F, D. Behrend and R. P. Wilson, 


on. 
17,885. Mecnanism of Macuine Guns, J. G. Accles, 


17,886. Expressinc Liquips, H. H. Lake.—(La Société 
Anonyme du Compresseur Jourdan, France.) 

17,887. Dyeine Textites, &c., E. Odernheimer, Lon- 
don, 


17,888. Skatr, H. Cook, London. 

17,889. PortaBLe Barus, &c., W. Ripley, London. 

17,890. Device for Sewine, E. C. Murray, Waltham- 
stow. 

17,891. Automatic Sas Fastener, A. J. Emery, 
London, 

17,892. Kevep InstruMENTS, R. W. James.—(A. Dixon; 


17,893. Stone Saw, R. W. Jamges.—(R. Snarr, Canada.) 

17,894. Rearinc Macuines, F. H. Keane, London. 

17,895. Transposinc Apparatus, A. T. M. Johnson 
and The Military Equipment Stores and Tortoise 
Tents Company, London. 

17,896. Pneumatic Tire, R. W. James.—(Hippolyte 
Joseph La Force, Canada.) 

17,897. AprLicaTion of LevcopENDRON, P. Roussan, 
London. 

17,898. Foorsatts, R. Erskine, London. 

17,899. PRESERVING Fret, J. Kay, London, 





17,900. Apparatus for Learninc to Swim, F. K. 
Smythies, London. 

17,901. Urixisine Trpat Force, W. A. Welch, London. 

17,902. Aquatic VeLocipepes, L. P. C. J. Jauquet, 
London. 

17,903. Damper for HovseHop Sroves, A. Flechtuer, 

ndon. 
20th October, 1891. 

17,904. Nore Paper and Envexorg, E. J. Macready, 
Live: 1. 

17,905. a Strays or Corsets, C. R. Viehofer, 
London. 

17,906. Exectric Betts, J. J. Apsey, London. 

17,907. Execrric Sicnatune, A. A. C. Swinton, 


London. 

17,908. Maxinc Womens Vests, A. L. Woodward, 
Nottingham. 

17,909. Tires, J. Perry, London. 

17,910. OprruaRy MonuMENTAL TaBLets, J. Chew, 
Birmingham. 

17,911. Utitisinc Oxrpe of Iron, H. C. Sacré and H. 
Grimshaw, Manchester. 

17,912. Key, W. H. Horrocks, Accrington. 

17,918. FerrvuLE for Wakine Sticks, C. E. Booty, 

ndaon, 

17,914. WuHeets of Cycres and other Venicizs, P. 
Davies, London. 

17,915. ANTI-PLASTER, J. Curran, London. 

17,916. Dynamos, J. Shepherd and T. 8. Watney, 
Le 


eds. 
17,917. Turninc Gotr CLius Hanpizs, J. Buchanan, 
Ow. 
17,918. Support for Gotr Ciuss, &c., J. Buchanan, 


ow. 
17,919. Brain TreaD, F. H. Smith, London. 
17,920. Tires for VeLocirepgs, D. W. Voyle, Chelten- 
ham. 


17,921. SpispLe for Winpine Yarns, &, R. Dowey, 
Belfast. 

17,922. Dies for Rotiinc Screw Tureaps, C. D. Rogers, 
London. 

17,923. Heavep Botts, C. D. Rogers, London. 

17,924. OxyGENATING SzwaceE, Kc , A. P. Hope, Welling- 
borough. 

17,925. Disinrectine Sewacs, &c., A. P. Hope, Welling- 
borough. 

17,926. Disinrectine SewaceE, &c., A. P. Hope, Welling- 
borough. 

17,927. VatveE ConTROLLERS, B. J. B. Mills.—(J. V. 
Stout, United States.) 

17,928. Gotr BaLL, W. Currie, jun., Edinburgh. 

17,929. Gotr BaLL, W. Currie, jun., Edinburgh. 

17,930. Disencacinc Hooks for Boats, H. X. Brown 


17,931. CLosinc the SHep in Looms, G. E. Beaumont, 
ndon. 

17,932. Knittinc Macuines, W. and P. Garton, New- 
ton-le- Willows. 

17,933. ALumina, W. P. Thompson. -(J. A. Bradburn 
and J. D. Pennock, United States ) 

17,934. Taps, E. Hazlehurst, Manchester. 

17,935. Bicycies, &c , W. Williamson, Manchester. 

17,936. Linen Arrer, J. Browne, Dukinfield. 

. Winpow Brackets, J. Walker, Birmingham. 

. Preumatic Tires, W. E. Parkes, Handsworth. 

. Dyeinc TextiLe Fasrics, &c., J. Smith, Liver- 

i 


. CLip Mount, Edwards and Sons, Burslem. 

. Raitway SIGNALLING Apparatus, T. Bastin, 
London. 

17.942. Fituinc WaTER Borttues, T. Ferguson, London. 

17,943. Water CLosets, A. G. Chadbourne, London. 

17,944. Venpinc Apparatus, A. M. Clark. —(The United 
States Postal Service Company, United States.) 

17,945. Fatse Cotiar for Harness, C. de Perrot, Bury 
St. Edmunds. 

17,946. Winpow Frame. J. 8. Lewis, Birmingham. 

17,947. Inpicator Book, A. Colgreave and H. Maco- 
nochie, London. 

17,948. OPENING and CLosinc Taps, O. Loewe, Glas- 
gow. 

17,949. Looms for Hearturues, &c., E. and G. Haigh, 
Huddersfield. 

17,950. Burnisninc Hee ts of Boots, W. H. Dorman, 
Stafford. 

17,951. CraTE Fire.icuTer, J. T. Collin and H. G. 

roud, Poole. 

17,952. Topacco Pires, E. Rowbotham, Manchester. 

17,953. LuBricators, W. and R. Thompson, 
London. 

17,954. Woop, &c., Lerrers, T. Greaves, S. A. Mason, 
and C. Howard, London. 

17,955. PerTRoLeuM Enaine Ioniters, C. W. Pinkney, 
London. 

17,956. WHeEELs of VeLocirepes, &c., G. W. Tarver, 


17,957. TYPE-WRITING Macurngs, E. E. and A. Horton, 
ndon. 
17,958. Bearincs for VELocipepEs, J. R. Rickard, 


mdon. 

17,959. Cors, C. W. Trenholme, M. M. Vaugkan, and 
A. A. Parker, London. 

17,960. Curtain Rops, A. E. Walker, London. 

17,961. CinpER Conveyors for Raitway Cars, C. D. 
Tillison, London. 

17,962. Casket Support, H. J. Breeze, London. 

17,963. Guns and Rirtes, J. W. Smallman, London. 

17,964. Receprac.e for Corns, R. H. Bishop and W. 
Down, London. 

17,965. Recorpinc Messaces, P. A. Newton.—(E. (ray, 
United States.) 

17,966. O1t-cLoTH, &c., T. Christy and C. Weygang, 
London. 

17,967. PaotocrapHy, G. B. Bradshaw, London. 

17,938. House for Rearinc Cuickens, H. 8. Tunnard, 


mdon, 

17,969. Wuerets, W. O. Aves and E. Schuster, 
mdon. 

17,970 Axte Boxes for CarriacEs, &c., J. Mesnil, 


ndon. 
17,971. Crock Winvers, J. W. and C. F. Du Laney, 

London. 
17,972. GENTLEMEN’s Knot Ties, R. W. Randall, 


mdon. 

17,973. MacuineE for Propuctnc KnitreD Fasrics, N. 
Browne.—(The Pepper Manufacturing Co., United 
States.) 

17,974. INSULATION for ELEcTRic ConpuctTors, H. Allen. 
—+(C. T. Snedekor, United States.) 

17,975. Lockine Nuts, W. Harrison, London. 

17,976. Opentnc Envevores, E. Lefebvre, London. 

17,977. WaTERPROOFING Canvas, L, Silverman and W. 

cLaren, London. 

78. Penciis, R. D. Richards, London. 

79. Tires, J. F. Wiles, London. 

. Type, A, Fels, London. 

. Rattway Coup.ines, A. E. Schurr, London. 

. GuN Locks, F. W. von Dorring, London. 

. Pneumatic Tires, B. 8. Allan, London. 

. Diccinc and Screeninc Potators, F. W. Lee, 
London. 

17,985. WeepInc Patus, C. Huclser.—(H. Hardt, Ger- 
many. 

17,986. SecuRING Trres in Cyccre Ris, I. Wilmot, 


London. 


17,987. OmnteusEs and similar Venicies, A. A. Fowler, 


17,988. Sprinc Brake for Venicies, W. C. Parrish, 
London. 

17,989. Prosectites, 8. F. Samuelson and L. A. Wil- 
stahm, London. 

17,990. War Game for CuitpREN, R, A. Sterndale 
Worcester Park. s 

ee Macuing, A. E. Dccoufle, 

mdon, 

17,992. Grinpine State, W. H. Beck.—(J. H. Rudolph, 
United States.) 

17,993. SMALL-arMs, H. H. Grenfell and J. G. Accles, 
London. 

17,994. Etecrric Batteries, &c., B. Scheithauer, 
London. 

17,995. Manuracture of Wxitrnc Pens, A. Delpierre 
and A. Lamotte, London. 
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17,996. Sewinc Macatne ArtacaMents, N. Wheeler, 
London. 

17,997. Drawine-1n Warr Tareaps, R. H. Ingersoll, 
London. 

17,998. ArTacuuNnGc Batts of SuLK to Frincep Borpsrs, 
R. A. Swoboda, London. 

17,999. Music Sroois, E. H. Gigney, London. 

18,000. Apraratus for Raisinc Fivuips, T. Spendlove, 
London. 

18 0)L Low-paessure Heatine Apparatus, F. Wagner, 
London. 

38,002. ELecrric Buock Siena.s, J. la Burt and W. H. 
Agricola, London. 

18,003. Composition LeaTHer Fasric, F. J. Bugg, 
London. 

18.004. WeatuEerR Srrips for Doors, C. Margne and E. 
Grange, London. 

18.005. Fo_pine Bepsteaps, J. Gunther, London. 

18,006. Burron-HOLE Frnisaine Macuines, W. F. Fair, 
London. 

21st October, 1891. 


18,007. VentiLator, G. Goldsmith, 8. Riley, and J. T. 
Stephen, Leicester. 

18.008. Evapor «tine Pans, A. Allen, Cheshire. 

18,009. UnpuncruraBLe Cover for CycLe WHEELS, P. 
P. Cheese, Birmingham. 

18,010. ORNAMENTAL Fire Screen, &c , C. T. Batchelor 
and W. H Lewis, Cardiff, 

18,011. TeLerHone Switcasoarps, A. Whalley, Helsby, 
near Warrington. 

18,012. CouNTERACTING VIBRATION in BicycLes, M. 
McMecekin, Belfast. 

18,013. Perroteum Lamps, B. R. Phillipson and 8. H. 
Pillar, Dublin. 

18,014. Go-carts and MERRY-Go-RoUNDs, J. Redman, 
Halifax. 

18,015. EXxuinirinc 
Halifax. 

18,016. Stee. Wuee ts, 8. M. Vauclain, London. 

18,017. Nargis Rincs, A. E. Walker and E. 
Thompson, London. 

18,018. Game, J. M. Porter and A. Mitchell, Leeds. 

18,019. CeILING-PLATE for SusPpENDING ELEctTRIc Lamps, 
J. H. Hindle, Manchester. 

18,020. Gas Enoines, J. Shaw and J. R. Ashworth, 
Manchester. 

18,021. Rott Catatocur, M. 8. R. James and E. 
Schaddan, London. 

18,022. Mitt Appiiances, J. Johnson.—(J. Kennedy, 
United States.) 

18,023. Latcnes and Locks, J. J. Milburn, Liverpool. 

18,024. Partour Game, H. Harris, London. 

18,025 Encravinc Macarnes, P. Otto, Glasgow. 

13,026. Dyernc Yarns, J. Bradshaw, Wakefield. 

18,027. Mastep Vessexs, H. Finch and J. F. Flannery, 
London. 

18,028. Srrincep Instruments, H. D. Herring, Salford. 

18 029. ELtastic Picker Burrers, T. Lonsdale, Man- 
chester. 

18,030. Business Inpicators, J. Brown and W. A. 
Shaw, Manchester. 

18,031. Rercecror for Perroteum Sroves, G. Wells, 


ADVERTISEMENTS, J. Redman, 









Suffolk. 

8, Makinc Rims for Wueets, W. and J. Pitt, 
Warwick. 

18,033. Workine Sewine, &c., Macuixes, R. House, 
London. 

18,034 


MaGnNesium Fiasx Lamps, D. Allan, London. 

18,035. Lintment for Human Use, J. T. C. Chatto, 
London. 

18,036. Or Cans, W. G. Gass, Bolton. 

18,037. PeramBucators, L. L'Hollier, Birmingham. 

18,038. PuppLine Furnaces, G. H. Taylor and W. O. A. 
Lowe, London. 

18,039. Rotter Buiinps, W. H. 
Grainger, Birmingham. 

18,040. Encrves, F. B. Keate, Bristol. 

18,041. Dies for Forcinc WHEELS, 8. 
London. 

18,042. STEEL-MELTING FuRNaceEs, W. Muirheai and J. 
Macfarlane, Glasgow. 

18,043. Cuan Bots, W. G. Gooch, King’s Heath. 

18,044. CoIN-FREED Apparatus, A. H. Broadbent, 
Liverpool. 

18,045. Rims and Tires of Wueets, J. G. Christian, 
Reading. 

3. Dresstnc Bacs, W. Candland, London 

18,047. CLosets, J. Dean and G. H. Smith, Man- 
chester. 

18,048. Woven-wikeE Weavinc Macuinss, A. E. Wale, 
Birmingham. 

18,049 Toots Brusues, A. Linhart and H. Donarth, 
London. 

18,050. BLackBoarRD, A. W. Holmes and J. Robinson, 
Clayton. 

18,051. Pepats of VeLocirepes, &c., F. M. French, 
Coventry. 

18,052. Improvep Hat Box and Bac, A. R. Brown, 
Harrow. 

18,053. INTERCHANGEABLE BILLiarp Cue Tip, E. Howe, 
London. 

18,054. VeLocirepe Drivine Cuarns, R. F. Hall, The 
R. F. Hall Manufacturing Company, Limited, Bir- 
mingham. 

18,055. Clasp Knives and other Toots, H. Tippen, 
London. 

18,056. Borrte Storrer, T. E. Harper and B. Woods, 
South Weald. 

18,057. Latcu Locks, I. 
London. 

18,058. Bcryers for O11 Stoves, H. Kleinschewsky, 
London. 

18,059. EvecrricaL CounTING 
Golby.—(L. Goubert, France.) 

18,060. Repucine Vatve, R. J. Eke, London. 

18,061. Pittak and Sranp Lamps, F. H. and H. Bar- 
well and H. P. Kimberley, London. 

18,062. CLEANING and SHARPENING Razor Buapes, L. 
Pryor, London. 

18,053. Brake for VeLocipepes, &c, J. R. Rickard, 
London. 

18.064. MitkinG Appiiances, J. F. Struthers ana J. 
Weir, London. 

18,065. Mariner's Compass, J. Cleary, London. 

18,066. Picric Acip, H. Kohler Berlin. 

18,067. Burton for Trousers, E. Regenbach and L 
Haring, Berlin. 

18 068. MeTatiic Casks, 
Bouuie, Belgium.) 

18.069. Iron or Sree: Atioys, J. B. Alzugaray, 
London. 

18,070. Pex Extractors and Wipers, H. Baumgarten, 
Liverpool. 

18,071. Carvep SiGNs, 
Liverpool. 

18 072. RKestnous Parnts, W. P. Thompson.—( 4. F. von 
Pereira, Germany.) 

18,073. OrGans and Musica InstRuMENTs, R. Hope- 
Jones, Liverpool. 

18,074. Frrecicuters, A. E. Fardon, Manchester. 

18,075. Sieves for Mipuiinos, J. Imray.—(/. Simon, 
Austria ) 

18,076. Mipptincs Puririers, J. Imray.—(H. Simon, 
Austria.) 

18,077. Wrnpow Sasues, W. H. Lindsay, London. 

18,078. Lynatinc AppLiances for Lunc CompLatnts, 
C. T. Kingzett, London. 

18,079. Pire Benps, F. J. Jones, London. 

18,080. Fire-aLarm TeLecrarus, J. H. Greenwood, 
London. 

18,081. Prrstinc Macutnes, W. 8., W. W., and J. K. 
Foord, London. 

18,082. CARBURETTING Gas or Arr, the Gas Econo- 
mising and Improved Light Syndicate, Limited 
and J. Love, London. 

18,083. Evecrricat Bevts, &c.,C. B. Harness, London. 

18,084. Furnaces, J. H. Frazer, London. 

18,085. Roors, A. Féppl, London 

18,086. Forminc or Saaprminc Mera, W. 
London. 

18,087. Winpow Sas# Lines, P. Morgan, Bromley. 

18,088. Briocks for Facinc Fioors, E. Gregory, 
London. 


Goodyear and W. 


M. Vauclainr, 


Loftus and M. A. Baker, 


Apparatus, F. W. 


&c., P. M. Justice.—(P 


Letrers, &c, A. Stott, 


’ 


Ambler, 





18,089. New 
London. 

18,090. Toy, M. Close, London. 

18,091. Exvetopes, W. H. Theobald, London. 

18,092. AkRaTED Water, E. Elkington.—(/J. M. 
and V. B. J. Durayort. France.) 

18,093. AvuTromatic Circurt-cLosinc Device, E. J. 
Elkington.—(7he Compaiia Blectriscia contra Incen- 
dios, Spain.) 

18,094. Uritistne Gas, J. Major, London. 


Conpiment Caster, A. F. Jones, 


22nd October, 1891. 

18,095. VenTitaTinG Vesseis, W. Wardle, Burton-on- 
Trent. 

18,096. TapPine 
London. 

18,097. GaLvanic Batrrrigs, C. N, Souther. London. 

18,098. RoLLER Skates, S W Plumbe, Cheltenham. 

18,099. Rotary Brusurs, W. Tozer, London. 

18,100. UrHoLsTerinG Serine, W. H. Jackson and D. 
Glassford, Leeds. 

18,101. Feep-water Heaters, F. Hocking, Liverpool. 

18,102. Printers’ GAuLeys, J. Saville and J. Donald- 
son, Bradford. 

18,103. Sroprixc Motions of Power Looms, W. Rat- 
cliffe, Manchester. 

18,104. Steam Hamner, C. P. Evans, Nottingham. 

18,105. Junctions of Rops or Tubes, C R. G. Smythe, 
Glasgow. 

18,106. VeLocireprs, H. H. Hosack, Lancashire. 

18,107. Encrne Srartinc Arparatus, J. W. Hartley, 


Barres, J. 8S. T. Beveridge, 


Kilmarnock. 

18,108 Apptyinc Serinc Pressurr, A. Duckworth, 
London. 

18,109. Evecrinc Liguip, A. Nicoll and W. Dewar, 
Dundee 


18,110. Warrinc Macuine, E. Hollingworth and W. 
Mitchell, Huddersfield. 

18,111. Lowerinc Masts, T. W. Sidgwick, Middles- 
borough-on-Tees. 

18,112. Hotpinc ArRtTIcLEs in Pockets, J. Rudolph, 
London. 

18 113 Cootinc Liquips, C. L. Clarke and J. Leigh, 
Manchester 

18,114. Crosinc Doors, T. Hilton and 
Manchester. 

18,115. Time Cuecker, G. Howard and O, Smethurst, 
Manchester. 

18,116. Mixing PowperRep Susstances, W. 
Manchester. 

18,117. Pweumatic Tires, H. P. 
Parkes, Birmingham. 

18,118. Compounp for FumiGaTiInG 
Stow, London. 

18,119. Lanpaus, &c., H. E Orton, London. 

18,120. Merat Banps, E. Hale Liverpool 

18,121. Tires for Cycte Waeets, H. 
London. 

18,122. BLastinc Opgrations, A. Coste, Liverpool. 

18,123. Reneatinc Soxtip Bopres, W. P. Thompson. — 
(La Société Anonyme pour le Travail Electrique des 
Métaur, France.) 

18,124, SetF-privinc Pump, J. Thompson, London. 

18,125. Batti Carps, &c., W. J. C. Lloyd and A. 
McHugh, London. 

18,126. CarTRripces for Guns, J. Clarkson, Salford. 

18 127. CompinaTion Toot for CLampinG Timper, J. J. 
B. Lillington, Manchester. 

18,128. Unsinkasle Lirepoat, &c., E. Littlewood, 
Norwich. 

18,129. WareRPROOF TEXTILE Fasrics, J. and J. Miller, 
London. 

18,130. WooLLteN WATERPROOF 
London. 

18,131. Recorpinc the Rescits of Foorsaty, H. G. 
Keywood, Nottingham. 

18,132. Prope.tiine Bicycves, R. Fothergill, London. 

18,133. AtracHinc ARMOUR P ates, T. J. Tresidder, 
Sheffield. 

18,134. Buttons, B. T. Barrans, Chorlton-on-Medlock. 

18,135. Cycies, D. Chamier and 8. Kemp, Wimbledon. 

18,136. Hat and Jacket Hotper, F. Ransford, Bourne- 
mouth. 

18,137. Type-wriTInG Macurngs, B. Sagar, Manchester. 

18,138. Fituinc Matcu-poxes, Xc., E. Cook, 
London. 

18,139. Rim Peck Basket, A. J. Moody, London. 

18,140. Rims of Bicycues, 8. G. Taylor, Penarth. 

18,141. Gas-MEeTERs, W. Cowan, Glasgow. 

18,142. Burnp Cup, F. Tenney, London. 

18,143. Mountinc Batrery Piates, H. A. Mavor, W. 
A. Coulson, and 8. Mavor, Glasgow. 

18,144. Recutatine Gas, J. R. Coney and R, Hope- 
Jones, Liverpool. 

18,145. Waeets of Roap Venicies, P. A. Craven, 

ondon. 

18,146. Steam Traps, G. Gent, London. 

18,147. Hark Brusues, A. G Crick, London. 

18,148. Fasteners for Currs, J. E. Wordsworth, 
London. 

18,149. Hypravu.ic Lirts, W. Carter, London. 

18,150. ComprneD PennoL_per and Bvorrer, F. 
Eulenfeld, London. 

18,151. Sreertnc Gear for Steamsuips, T. M. Grant, 
London. 

18,152. Upper 
London. 

18,153. Banp Conveyors, A. McArthurand A. Orkney, 
Greenock. 

18,154. Steps of CarriacEs, E. Warman, London. 

18,155. Boxes, J. Caygill and The Stansted Park Dairy 
and Cream Ice Company, London. 

18,156. Spanners, H. Matthews, London. 

18,157. Compounp Locomotive ENGINEs, 
Aspinall, Manchester. 

18,158. Oi. Retorts, T. McGhie, Glasgow. 

18,159. TreatTmMEeNT of Nitrate of ALKALtEs, A. Vogt, 
London. 

18,160. CanpLe Lamps, J. H. M. Smith, London. 

18,161. Promotine CrrcuLaTion in Borter Tues, C. J. 
Galloway, London. 

18,162. Evecrricat Lamp, &c., Firtincs, H. C. Gover, 
London. 

18,163. ARrTIcULATED Cink Connections, G. E. 
Berthier, London. 

18,164. TREATING Finrous Leaves, E.N.B and H St. 
J. K. Donisthorpe, and T. Burrows, London, 

18,'65. Brosuinc Fiprovs Materias, E. N. B. Donis- 
thorpe, H. J. K. Donisthorpe, and T. Burrows, Lon- 
don. 

18,166. Coats for Sportinc Purposes, R Payne, Lon- 
aon. 

18,167. AUTOMATIC 
Cameron, London. 

— Apvertisinc, A. J. and H. C. Needham, Lon- 
aon. 

18,169. PLank and Pry for Pranorortes, Firth Bros , 
London. 

18,170. Macnrine for Imrration PaRENOLOGICAL Reap- 
ines, F. B. Rivarola, London. 

18,171. Governor for Steam Enaines, W. J. H. Fresen, 
London. 

18,172. FLower Vases, H. G. Richardson, London. 

18,173. Sanitary Appuiances, 8. 8. Hellyer, London. 

18,174. Horsts, J. Redman, Halifax. 

18,175. Buckies, C. A. Minebart, London. 

18,176. Powper Purr, A. M. Brillet, London. 

18,177. Heatinc Ramway Trains, J. A. F, Aspinall, 
Macchester. 

18,178. FASTENER for Neckties, R. Discombe, London. 

18,179. Courtine DynaMo-ELECTRIC Macuines, A. Gay 
and R. Hammmond, London. 

18,180. CLorHes Hooks, A. Bohm, London. 

—— Macuines, J. H. Smith and F. W. Pare, 

mdon. 

18,182. Cycie Wuee xs, H. Kesterton, London. 

18,183. Macuines for Beatinc Carpets, F. J. White, 
London. 

18,184. Skate for WuHEeELs, T. Gleeson, London. 

18,185. Pepat Cranks, W. Parfrey and W. Drury, 





W. Turner, 


Birch, 


Cook and W. E. 


Purposes, E, 0. 


Faulkner, 


Covers, J. Lee, 


von 


Deck for Sreamsuirs, R, 8. Reid, 


J. A. F. 





Tattyinc Apparatus, D. R. 


ndon. 
18,186. Rupper Trres for Cycies, T. M. Rallinshaw, 
ndon. 








18,187. Keys for Locks, W. V. Corbett, London. 

18,188. Beet Le Traes, M. Lee, London. 

18,189. Manuracture of Porcevaiy, E. Edwards.—(K. 
Goetz, Germany.) 

18,190. Boors and Suogs, R. Wright, Redditch. 

23rd October, 1891. 

18,191. CoLLapsiBLe CuiLp’s Mart Cart, B. Poole, Bir- 
mingham. 

18,192. Meruop of ApveRTISING, F, Vennel and A. Sugg, 
London. 

18,193. Apparatus for Dryina Grary, 8. Smithson, 

ecds. 

18,194. BookBinpING, A. Pettitt, Liverpool. 

— Merers for Mrasurino Gas, F. Wright, Lon- 
aon. 

18,196. OveRMANTELS, S A, Bennet and G. D. Innes, 
Manchester. 

18,197. OveRMANTELS, 8S. A. Bennett and G. D. Innes, 
Manchester. 

18,198. Apparatus for Skatine, J. P. Bayly.—(X. 
Oliver, Portuguese India.) 

18,199. TeLerHoNnE Swircues, A. Marr, Manchester. 

18,200. Escurcngons for KryHoues, &c., T. Wallwork, 
Manchester. 

18,201. Jan for Devivertnc Liquips, The Parozone 
Company, Limited, and H. J. Gardiner, Glasgow. 

18,202. Wasuina Macuines, E. J. Jardine, Belfast. 

18, Tension Apraratus, G. E. Ridgway, Man- 





chester. 

18,204. Paintinc FLoor CLorns, E. Webb, Manchester. 

18,205. Dynamomerers, G. R. Postlethwaite, Aston. 

18,206. Bar Roasting Snetr, M. A. St. J. Carr, 
London. 

18,207. ELectric TeLepHonsgs, A. T. Collier. Manchester. 

18,208. Epce-serrinc Macuines, D. McNiver.—(A. B. 
Fowler, United States.) 

18,209 InreRLockine Doors, 8. J. Holliday and W. F. 
Eckstein, Birmingham. 

18,210. Tap and AutTomatic CyLinpeR, A. Battelle, 
Derbyshire, 

8,211. Separatine Ores, D. Ferguson.—(P. Ferguson, 
Zealand.) 

2. Tea Iyruser, E. B. Killen, Glasgow. 

8,213. Cuarcine Gas Retorts, J. W. Harrison, T. 
Hammond, and W. Powell, Halifax. 

18,214. Scnoot Sienats, J. Crabtree, Halifax. 

18,215. ALARM Cxiocks, J. D. Newton.—(V. Meyenberg, 
Germany.) 

18,216. Dryinc Dyewoops, 8. Smithson, London. 

18,217. Siens, &c., T. N. Latham, Liverpool. 

18,218. Canvine Macuines, W. P. Thompson.—(IV. C. 
Layer, B. U Taylor, and W. H Rolph, United States.) 

TRANSFER Paper, W. P. Thompson.—(Zahn 
and Schwarz, Germany ) 

18,220. Game, W. G. Bullen, Liverpool. 

18,221. Supportinc LawN-TENNIS Poss, &c., W. H. 
jray, London. 

Pirn Suvutties for Weavine, W. G. Leburn 
and J. Ballantyne, jun , London. 

18,223. Lamps, T. Kirkaldy, London. 
BieacuinG, &e., Fats and Orns, W. Mills, 

don. 

. Sarety Buck ie, B. 8. Weston, London. 

EscareMent Mecuanism, J. Bradley, Liver- 












18,227. PromorinG CombBustion in Furnaces, A. H. 
Baird, Liverpool. 

18.228. PortaB_e Besca, A. C. Churchman and W. E. 
Degerdon, London. 

18,229. Divipep Hee. Tips, &c , 8. Young, Finedon. 

18,230. Giass Retorts, D. Rylands, Barnsley. 

18,231. Propucina CarBonic Acip Gas, D. Rylands, 
Barnsley. 

18,232. Securninc Sweerinc Brusnes, T. Henderson, 
London. 

18,233. Taps or VaLves for Wines, &c., J. Galloway, 
London. 

18,234. Firtinc AgRaTeD Borrties, J. W. Galloway, 
London. 

- Heatine Favvers and Giiis, P. Oldfield and 

yvencer, Bradford. 

. Epucationat Case, W. A. Smith, Argyleshire. 

. Biow-pire, H. Poppmacher, London. 

18,238. Fastenines for Curtains, &c., A. Riekmann, 
London. 

18,239. Cycie Sappies, A. Adams, London. 

18,240. Tosacco Prpss, J. E. Arnold, London. 

18,241. Covers for Preserves, H. J. Wertheim, 
London. 

Wartcu Cuarns, W. T. Pain, London. 

Inrants’ Feepinc Borties, P. 











Whitten, 


. Sapp e for Vecocipepes, L. Poilvache, London. 


18,245. Macuines for Makinc Bricks, Seager, 
London. 
18,246. Curtinc Srrinc, J. Quick and T. Nelson, 


London 

18,247. Natt-privine Toot, W. H. Thompson, London. 

18,248. Paptocks, A. T. Banks, London. 

18.249. ManuracrurE of Metat Canisters, B. Scott, 
London. 

18,250. Lamps for Bicycies, &c., R. H. Skipwith, 
London. 

18.251. Exvecrniciry Msrers, Siemens Brothers and 
Co, and F, G. Baily, London. 

18,252. Gas Moror Enotnes, J. Southall, London. 

18,253. BaLancep Monocycie, L. <A. Bonnamy, 
London. 

18,254 Drivinc Screws, G. Martin and E. Rhead, 
Birmingham. 

18,255. Sypnons, R. J. Eke, London. 

18,256 ELectro-peposiTion of Meta, A. 8. Ford.— 
(H. Pottier, France.) 

18,257. APPARATUS for Drivine Pies, T. and A. Penn, 
London, 

18,258. Treatinc Grain, F. E. V. Beanes, London. 

18,2 Va.ves, P. Davies, London. 

60. CAULKING HorsesHoes, A. E. Instone, London. 

. Rivet-novpers, BH. H. Lake.—(The Judson L. 

Thomson Manufacturing Company, United States.) 

18,262. Reco, Presses for Orpnancr, J. B. Ormsby 
and G. H. Banister, London. 

18,263. Spoon and Fork Rests, E. E. 

London. 

264. Gas Encines, L. Heinen, London. 

FinisninG Boots and Suors, H. H. Lake.— 
(W. W. Crooker and J. F. Swain, United States.) 

18,266. Latcnes, H. H. Lake.—(0. Le Grand Noble, 
United States.) : 

18,267. TUNNELLING Suietps, G. and W. D. Pearson, 
London. 

18,268. CycLe Pepais and Cranks, E. G. Sheward, 
London. 






Devraine, 
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18,269. ApsusTaBLE Corner Cramp, F. W. Lavender, 
Walsall. 

18,270. PLovens for CLearinc Foorpatus, A. 
London, 

18,271. Rarpway Brakes, 8 W. Pechey, Norfolk. 

18,272. Evecrric Betts for Bopy Wear, J. Chadwick, 
Manchester. 

18,273. Firrincs for Gas Burners, J. Kenyon, Man- 
chester. 

18,274. Corkscrew Exrractine Macutnes, F, Sunder- 
land, Birmingham. 

— Pickinc Mortons of Looms, G. H. Hodgson, 


Ikin, 


alifax, 

18,276. VaLve Gears for Gas Enaines, J. 8. Walch, 
A. Dorrington, and H. Coates, Manchester. 

18.277. Orexatina Raitway Sicnars, G. T. Collings, 
London. 

18,278. Hettmann Compinine Macaine, H. L. Offer- 
mann, London. 

18,279. Batt Bearincs for Furniture, &c., 8. G. 
Mason, Birmingham. 

18,280. SupMarine Cap_e GrapneL, W. C. Johnson, 
London. 

18,281. Kitns or Ovens, C., A., and 8, Dubois 


d’Enghlen, London. 
18,282. Binpinc Straps and Betts, J. E. Husbands, 
Grimsby. 





———9 


SELECTED AMERICAN PATENTS, 


From the United States’ Patent Ofice Official Gazette, 


458,130, Merauuic Packine For Pistons J. D. Price 
Pueblo, Colo.—Filed April 7th, 1891. r 
Claim.—(1) In a piston, a metallic cup 8, provided 
with slits 4 in the sides thereof, a second cup 5, having 
similar slits 6, an outwardly-projecting flange 7 there. 
on, a packing of impermeable material between said 
cups, rivets passing through the cups and packing to 
hold the same together, a piston-rod passing through 
central apertures in the cups, and nuts 10 screwed on 
said rod, one above and the other below said piston, 
substantially as described. (2) In apiston, a metallic 

















~~ 


cup slen with slits in the sides thereof, an out- 
wardly-projecting flange thereon, an impermeable 
composition cup of gutta-percha and copper filings 
located within said first-mentioned cup, a flange on 
said composition cup, the diameter of which cup, 
including its flanges, is less than the diameter of the 
metallic cup and flange, a piston-rod passing through 
the centre of said cups, and nuts screwed thereon, one 
above and the other below the piston, substantially as 
lescribed. 


458,431. SpivpLe anp Bopsin FoR SPINNING AND 
Dovustina Macuines, W. K Sidebottom, Stockport, 
England.—Filed March 25th, 1890. 

C’aim.—In combination, a rotary spindle having a 
frictional driving or contact surface and a bobbin seat 

or support affixed thereto and a bobbin having a 
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corresponding surface fitted to come in engagement 
with the said driving or contact surface on the spindle 
when the bobbin changes position laterally during its 
revolution with the spindle, the said bobbin having a 
loose engagement with the spindle without binding 
thereon at any point, substantially as set forth. 


458,554. Mortar Carriace, F. B. Taylor, Washing- 
ton, D.C.—Filed June 2nd, 1891. 

Claim.—(1) A mortar carriage comprising two cylin- 
ders having their piston-rods formed with bearings to 
receive the trunnions of a mortar, the cylinders being 
mounted in a suitable frame, and links pivotted in 
the frame and pivottally connected with the bearings 
for the trunnions, substantially as described. (2) A 
mortar carriage comprising two cylinders having their 
piston-rods provided with bearings for the trunnions 
of the mortar, the cylinders being mounted in a suit- 
able frame in such manner as to allow them to vibrate, 
and links pivotally connected with the bearings for 
the trunnions of the mortar and pivotted in the frame 
of the carriage, substantially as described. (3) The 
combination, with a mortar provided with the usual 
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trunnions and with a toothed sognent, of a gun car- 
riage comprising two cylinders having their piston- 
rods provided with bearings for the trunnions of the 
mortar, a link pivottally connected with the base of 
the mortar carriage and with the bearings of the trun- 
nions, a hand wheel, a pinion mounted on the piston- 
rods and meshing with the segment on the mortar, 
and a connection between the hand wheel and the 
pinion, substantially as described. (4) A mortar car- 
riage comprising two cylinders having their piston- 
rods formed with bearings to receive the trunnions of 
a mortar, links pivotted in the frame of the carriage 
and pivotally connected with the bearings, and com- 
Pp — air inlets to the cylinders, substantislly as de- 
8c lo 
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THE NICARAGUA CANAL. 
No, IV. 

THE sea coast, at the eastern and western ends of the 
proposed canal, was surveyed by officers of the United 
States Navy. We give charts of these coasts, and the line of 
the permanent breakwaters which are to be undertaken 
to form the harbours and protect the shipping using 
them. At the beginning of this century Greytown was 
a good harbour, and forty years ago was used by ships of 
war. Since then it has been closed by the action of 
the waves. ‘The river San Juan discharges by two 
mouths, one to the east, and the other into the harbour 
itself{—Fig. 1. It has been decided that no good effect is 
obtained from the inflow of fresh water, which moreover 
deposits silt in the broader waters of the harbour. The 
river channel will therefore be closed. The chief factor in 
the formation of the sandbanks which have formed across 
the entrance has been ascertained to be the action of the 
sea, under the influence of the prevailing easterly wind, 
which blows in a direction oblique to the old channel. 
The waves cause the sand to travel from east to west, and 
deposit it on the east side of the channel; this forced the 
channel farther westward and eventually blocked it. The 





flood waters of the river re-opened the channel from time 
to time, but it was again 
and again closed, and 
what had been a harbour 
became a fresh water 
lagoon. To remedy this 
it has been decided to 
construct a breakwater 
at right angles to the line 
of sand banks, and so stop 
the travel of the sand by 
collecting it at the back 
of the breakwater. The 
supply of sand being thus 
arrested, the wave action 
would tend to remove 
the existing bank west- 
ward of the breakwater, 
and so assist the dredgers 
in forming a navigable 
channel. One thousand 
feet of the breakwater 
has been constructed, of 
which we gave an illus- 
tration in our issue of 
June 12th. The inner 
portion is of timber piling, 
strongly braced, the piles 
being sufficiently long to 
allow a channel 80ft.in — Qyéyide Sourutings in Fe 
depth being made. The (nside ,, oa 
outer portion is to be of 

“ Pierre Perdue,” the 


HARBOUR OF 


GREYTOWN. 


NOTE = 





SAN JUAN DEL NORTE.: 


Surveyed August 1884. 


E. side. W.side. Total. 

Miles. Miles. Miles. 

Locks, three oneach side .. ... ... ‘3879... ‘380... ‘759 
Natural surfaces flooded to 30ft. depth 

or over requiring neither dredging ss 

norexcavation ... ... ... .. ... 13°649... 4°53 ... 18179 
Flooded surfaces requiring earth dredg- 

ing only to make 80ft. depth of water 2°70 ... ‘74... 3°440 


Channels in lake and river requiring 


I cnn wstetiist yond ane ... 18,547,597 cu. yds. 
Stone pitching sides of canal ... ... _ 172,288 cu. yds. 
Grubbing and clearing... 925 acres 


Lighting canal at half-mile intervals—24 incandescent electric 
beacons and plant. 
Lighting locks—30 electric arc lights, and separate dynamos for 
each lock, 
Section 2: The Divide (2 917 (miles)— 


Rock excavation ... 7,000,230 cu. yds. 
CO a ae 3,034,904 cu. yds. 
Grubbing and clearing 169 acres 


Lighting canal at half-mile intervals—6 incandescent beacons, &c. 
Narrow section of canal to receive double 
fender wales on each side wee eee eee 11,600 lin. ft. 
Railroads and telegraph— 
Railroad from lock 1 to San Francisco basin 
Telegraph, Greytown to San Francisco basin 


12 miles 
22 miles 





excavation under water soe san OO 2°28 ... 37°28 
Natural courses or artificial basins having 
30ft. or over of water, and requiring 
neither dredging nor excavation ... 43°67 ... 4009 ... 83°760 
Total route from ocean to ocean 169°448 
Summaries. 
Miles. 
Natural and artificial waterways needing neither dredging 
nor excavation ... od Sek 406 Keka: 250) 9c 





Canal proper wholly inexcavation |. ... ... ... ... .-. 26°030 | 
Excavation below surface of water to give 30ft. depth of } 
oe a Ne oc ies Oe err > 
| ee “759 

Total route from ocean to ocean Re ere 169°448 | 
E. side. W. side. Total. | 
Miles. Miles. Miles. | 
Navigation in canal and locks .. 15°009 ... 11°780 ... 26-789 
Free navigation in basins... ... ... — ... —  .«.. 21°619 
a ag R.SanJuan... .. — ... — _... 64°540| 
” Be Lake Nicaragua... — ... — . 56-500 | 
Total route from ocean to ocean 


169°448 | 
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material being obtained 
from the “ Divide Cut.” 
So far, the expectations 
of the engineer have been 
realised, for, with the 
assistance of dredgers, a 
channel 15ft. deep has 
been obtained, and a 
steamer carrying 1000 
tons of coal, drawing 12ft., 
entered the harbour last 
May. The ultimate 
bottom width of the 80ft. 
channel is fixed at 500ft. 
As the gathering space 
east of the breakwater 
becomes filled, it may be 
necessary to extend the 
breakwater seaward, but 
every addition will add 
largely to the area in 
which sand will deposit. 
The harbour will be 
formed and deepened by 
dredgers, an area of 200 
acres being available for 
this purpose. 

At Brito—Fig. 2—an 
entirely different state of 
things is met with. Here 
there is no harbour, the 
nearest being San Juan 
del Sul, some miles to the south-eastward, but the 
Rio Grande discharges through a wide gap in the hills 
which extend a the Pacific coast. There may have 
been a bay under the shelter of the headland to the west, 
but if so it is now filled with deposit. A breakwater 
930ft. long is projected from this headland, and another 
830ft. long from the east coast, allowing for a passage 
800ft. wide between the outer ends. These works are to 
be of “ Pierre Perdue,” and will enclose some little area 
of deep water. This will be extended by dredging until 
a sufficient area is acquired, the intention being to make 
& harbour 95 acres in extent, with an enlarged section of 
canal for 1000 yards to the tidal lock, giving a total of 103 
acres of deep water. There is no sand to be dealt with 
at Brito, and by diverting the Rio Grande to the eastward 
of the breakwater the harbour will be kept clear of silt. 

The general features of the work in statute miles as 
determined by the surveys are as follows :— 


ENTRANCE tro CANAL 


1885 
SCALE : 700 
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HARBOUR OF BRITO 
Showing Proposed Breakwaters and 





_ ag bn 
8. 5 iles. 
Sea level canal dredged in earth from 4 ‘ 
the coast... 0. we ace ee vee 9207... 0°57... 9867 
Rock through cuts, with or without 
earth on top... ... uu. ce ee vee 28888... B41... 9-248 | 
Earth through cut—no rock... ... 2°146 .. 2°42... 4566 
» With layer of rock at bottom 354... 2°00... 2°354 
Total cutting apart from locks ... 14°630 ... 11°40 ... 26°03 


| 









The centre line has been set out along the entire route, 
after the country had been contoured with care; from this 
information cross sections have been plotted, and the 
above figures and following quantities are published under 
the authority of the promoters and their engineer, Mr. 
A. G. Menocal. 


General Canal Data. 


Maximum cut, Atlantic side (to water level) ... 298ft. 
all ” acinc ,, ” «. oe 
Width of excavated canal at top... ... 80ft. to 288ft. 


80ft. to 150ft. 
Q8Ft. to 30ft. 
650ft. by 70ft. 


Depth of excavated canal . 2 
Dimension of lock chambers... 


99 bottom ... 
Lock No. 1, 30. lift, 9:3 miles from Atlantic 
t. ‘ 


No, 2, 31 
» No. 8, 45. ;, 131 2 ” bs 
» No. > an 26° «,, a Pacific, 


je Us 42hft. 9 22 ” ” 

», No. 6, 21—29ft. lift., 0°6 miles from 
Length of summit level... ... 2. 2... .., 
Summit level above mean tide in Pacific ... 
Range of tide on Atlantic side ... 

Pacific 


” 

3 (Tidal Lock) 

... 154:04 miles, 
110ft. 
1-5ft. to 2ft. 
8ft. 


” ” 


Probable Quantitics. 


Eastern Division (18°864 miles)\—From’ Greytown to Eust End of 
San Francisco Basin, 


Locks on Atlantic side— 
No. 1 Lock: Earth excavation... 
Concrete work... ... 
Stone pitching in basin 
| Fender wales... ... ... ; 
| Fender piles, 45ft. long ... ... 
Gates, machinery, and buildings. 
No. 2 Lock: Earth excavation... ce 
Concrete work pee 


463,603 cu. yds. 
120,044 cu. yds, 
2400 cu. yds, 
3699 cu. ft. 
1020 No. 


308,918 cu. yds. 
120,430 cu. yds, 


Stone pitching 2400 cu. yds. 
Le ea 3699 cu. tt. 
Fender piles, 45ft. long ... . 1020 No. 


Gates, machinery, and buildings. 
No. 3 Lock: Earth excavation 3 
Concrete work... ... 


528,673 cu. yds. 
147,627 cu. yds. 


I sss. ses vaca sce 32 No, 
Gates, machinery, and buildings. 
Harbour at Greytown— 


Brush and pile pier (length) ... ... ... 900ft. — 
Stone in breakwater (extension of pier) 225,907 cu. yds. 
Dredginginsand ... ... ... ... «.. ... 9,550,000 cu. yds. 
Piers at entrance to channel and canal—lighting and buoying, 
&c. Lighthouses. 
Auxiliary work, eastern division— 
Division of Deseado River—dredging in sand 


andearth ... ... 0... .. « « 105,500 en. yde. 
Rock fill embankments and weirs, Valley of 
Deseado 210,625 cu. yds. 


836,329 cu. yds. 
79,658 cu. yds. 
102,000 cu. ft. 
21,000 cu. ft. 
2500 lin. ft. 


San Francisco Division (12°50 miles)—Firom West End of Divide 
Cut to San Juan River. 


Clearing trees from line 
Rock excavation 


Earth in embankments and backing of weirs 
Surface soilexcavated ... 2... 0. 0. 
8in. sheet piling, 30ft. long 

WOMMU SON UNO nse ce acs oes knw 
Trestles for dumping stone, &c. ... ... ... 


725 acres 
30,309 cu. yds. 
Earth excavation ... ... ... ... ... «+. 2,698,195 cu. yds, 
Number of incandescent beacons and plant fo . 

lighting canal at half-mile intervals ... ... 24 No. 
Guard gate or movable dam at the San Juan River. 


ON ee a ee ae 15 miles 
Telegraph from Divide to Castillo 40 miles 
Auxiliary work :— 

In San Francisco Valley— 


Earth embankments ... 
Rock fill embankments 
Surface soil excavated 


3,239,705 cu. yds. 
1,575,459 cu. yds. 
192,415 cu. yds. 


8in. sheet piling, 40ft. long 340,000 cu. ft. 
Guide piles, 30ft. long 1458 No. 
Wales and guides... 40,000 cu. ft. 
Trestles for dumping... ... ... 27,585 lin. ft. 
Grubbing and clearing for dams 175 acres 


LAKE AND RIVER DIVISION (121 miles)—From Ochoa to the West 
Shore of Lake Nicaragua. 
Ochoa dam at San Juan River— 
Earth excavation irre 
Concrete core wall... 0... 1. cee cee nee 
Number of bearing piles for trestles, 45ft. long 
8in. sheet piling, 30ft. long sg Wan bai ote 
Trestles, guides, &e. ... ... 
Rock filling in dam 
Earth filling indam ...... 
San Juan River (64°5 miles) — 
Rock excavation under water ... 
Earth excavation above water... 
Dredging in earth 


18,500 cu. yds. 
1550 cu. yds. 
830 

66,600 cu. ft. 
89,100 cu. ft. 
807,920 cu. yds. 
629,090 cu. yds. 


398,613 cu. yds, 
422,540 cu. yds. 
2,150,900 cu. yds. 


Grubbing and clearing across bencs 377 acres 

Lights, buoys, river beacons, &c. 

I ooo as cree ceeevczte! eee 70 miles 
Lake Nicaragua (56°5 miles)— 


176,732 cu. yds. 


Rock excavation under water, west shore ... 
Sir il. ow 8a 4,726,076 cu. yds. 


Dredging, east side ... 
Lights, buoys, &c. 

Auxiliary work :— 

Embankments up San Carlos River— 
Earth embankment, San Carlos ridge line ... 
Surface soil excavated... Mas, dee 
8in. sheet piling, 40ft. long 


293,240 cu. yds, 
22,370 cu. yds. 
12,000 cu. ft. 


Guide piles, 30ft. long 45 No. 
Wales and guides. 1500 cu. ft. 
Grubbing and clearing 34 acres 


WESTERN DIVISION (17°04 milcs)—Firom Lake Nicaragua to Brito 
Harbour. 

Rock excavation above water 

Earth excavation above water 

Dredging insand ... ... ... 

Stone pitching sides of canal 


5,696,507 cu. yds. 
5,399,316 cu. yds. 
1,066,666 cu. yde. 
20,753 cu. yds. 


Grubbing and clearing... ... 1033 acres 
Lights, beacons, buoys, &c. 
Narrow-gauge railway ... 18 miles 
Telegraph. ee Miao ea 18 miles 
La Flor dam— 

Grubbing and clearing 17 acres 


Surface soil excavating 


ees 320,000 cu. yds, 
8in. sheet piling, 30ft. lony 


66,400 cu. ft. 


Bearing piles 322 No. 
Wales and guides 3777 cu. ft. 
Trestles for dumping. . 1600 lin. ft. 


Earth from canal excavation . 
Rock from lock excavaticn 
Auxiliary work :— 
Diversion of Rio Lajas into the lake— 
Earth excavation ... ... ... . be 
Rock excavation 
Locks— 
Nos, 4 and 5: 
Rock excavation 
Earth excavation 
Concrete work... 
Fender piles ns 
Fender wales ... ...... 
Stone pitching in basin... ... 2. ... 
Gates, machinery, and buildings, &c. 
No. 6 (tidal lock): 
Rock excavation 
Earth excavation ... 
Concrete work... 


918,000 cu. yds. 
830,000 cu. yds, 


249,508 cu. yds. 
164,786 cu. yds. 


664,194 cu. yds, 
127,646 cu. yds, 
100,000 cu. yds. 
1020 No. 

3699 cu. ft. 
2400 cu, yds, 


61,698 cu. yds. 
124,800 cu. yds. 
126.000 cu. yds. 





Section 1: Greytown to the Divide (15-947 miles)— 
Earth excavation above water... ... ... ... 1,819,820 cu. yds. 


1020 No, 
3698 cu. ft. 


Fender piles 
Fender wales ... 
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No. 6 (tidal lock): 
SE ea en ee gr 
Gates, machinery, buildings, pumps, &c. 
Other auxiliary works— 
Guard gate or movable dam at Divide. 
Crib piers at lake entrance to canal. 
Three swing bridges over canal. 
Embankment near site of locks 
Masonry walls at head of luck 4 
Brito Harbour— 
Dredging ... ... ... 
Stone in breakwaters... 
Lights, buoys, &c. 


2400 cu. yds. 


189,016 cu. yds. 
19,080 cu. yds. 


5 658,898 cu. yds. 
383,899 cu. yds. 
Recapitulation of Quantities. 
Excavation—Rock ... .. 13,600,000 cu. yds, 
Earth 


i. .. 15,800,000 cu. yds. 
Dredging—Rock ... 575,000 cu. yds. 
Earth ... 





Total ... 


Stone pitching... 


sat ons 202,640 cu. yds. 
Concrete in locks, &e. ... 


615,650 cu. yds. 


Stone in breakwater 609,800 cu. yds. 
Rock fillindams ... ... ... 3,424,000 cu. yds. 
Earth embankment in dams 6,205,380 cu. yds. 
Masonry at lock No. 4 ... 19,080 cn. yds. 
Sheet piling, Sim. ...°...- ... 3.2... 583,000 cu. ft. 
Cross ties and guides for sheet piling 152,750 cu. ft. 
Grubbing and clearing... .... ... ... 3427 acres 
Telegraph line... 150 miles 

Rail es akte © ‘aibire ae 45 miles 

Trestles for construction 31,685 lin. ft. 


Gates, buildings, lights, buoys, &c. 

The above statements will give a good general idea of 
the amount and description of work which it is proposed 
to .execute for the purpose of making the canal and 
harbours. As in the Manchester Ship Canal, the heaviest 
item is earthwork, which may be divided into :— 


Excavation—Dredging in rock ... ... .. 14,175,000 cu. yds. 
fe soft earth ... 52,600,000 cu. yds. 


Total ... _. 66,775,000 cu. yde. 














COMPOUND ARMOUR AT SHOEBURYNESS. 


CompounD armour has not said its last word. Having 
never yet despaired of its future, in spite of the beating 
by solid steel which we have had to record, we shall 
very likely be credited with making the most of any 
success achieved. We may, however, point out that 
while we are glad that compound armour does well, it will 
be found that the successful plate is not exactly in the 
shape which it appeared to us compound armour would 
probably eventually take, namely, that of a hard steel 
face plate on a soft tough steel foundation. We used an 
expression, however, which has since been quoted in 
America, namely, that the future of compound armour 
depends on obtaining a harder face than could be given 
to .solid steel, and on the complete union of face and 
foundation. Unless these two elements are secured, it 
appears apparent that the success of compound armour 
is over. 

The success which we now have to report has been 
achieved by imparting great hardness to the face of the 
plate; the back, however, is the old wrought iron back 
with which we are familiar. The effect, then, is due 
simply to the face, which has been treated by a special 
process devised by Captain Tresidder, which is not at 
present published. A number of plates have now been 
made on this system and tried at Shoeburyness, and one 
has been tried at Portsmouth. The photographs of the 
Portsmouth trial are not yet to be obtained, but we give 


several of those taken at Shoeburyness, and we may point | 


ont that success is uniform, with one or two exceptions; 
for example, where a trial has been pushed further than 
was intended, as in one case we illustrate shown by 
Fig. 7—or where a blow has struck unfairly in some way, 
in one case near the edge of a plate. We endeavour 
to reproduce the photographs as faithfully as possible, 


-.. 36,800,000 eu. yde. | 
.. 66,775,000 cu. yds. | 


and would call attention to one feature which might 
escape notice, and which we regard as significant, namely, 
the white splash of metal radiating from the point of 
impact. This is the characteristic of the impact of a 
chilled tron shot. So much so, that we have often been 
able to see by a photograph whether a steel or chilled 
shot had been employed when the fact had not been 


stated, and so far as we know we have not fallen into any | 


| mistake in pronouncing that whenever the white radiating 
splash was apparent the projectile which had so broken 
on impact was of chilled iron. It will be seen, however, 
in this series of trials that forged steel shot have been 
broken up like chilled iron, and have carried the resem- 
blance so far that the white splash which, we believe, 
argues complete pulverisation, is seen as distinctly as is 
often the case with chilled iron. If our readers glance 
at the left-hand bottom hit shown in Fig. 6 they will see 
the most complete demoralisation onimpact. Thisis the 
extreme case of impact of a chilled shot, and the steel 
shot, striking elsewhere, have undoubtedly produced more 
| effect and held better together ; but our contention is not 
that a steel shot is no better than one of chilled iron, 
| when the face is hard. Probably the former is always 
better in some degree; but we think that the steel shot 
have broken up against these special plates in very much 
the same way as chilled shot break against ordinary 
compound plates, and that the chilled shot is here 
demoralised to an unusual extent, almost as if it had 
| been subjected to the double blow of an air-space target. 
The broken points embedded in the faces of plates shown 
in Fig. 1 and Fig. 3 would, we think, be pronounced by 
many specialists to be those of chilled shot; yet they are 
forged steel Hadfield projectiles, and we have no reason 
to question their excellence. Holtzer’s projectiles are no 
doubt taken as the standard, though probably Hadfield’s 
are now as nearly as possible the same. At Portsmouth 
Holtzer’s projectiles behaved, so far as we can learn, in 
the same way as Hadfield's at Shoeburyness, shivering 
like chilled shot against the hard plate face. The Ports- 
mouth photographs we hope to obtain, and submit to our 
readers. In the meantime we have those from Shoe- 
buryness. We have seen the armour plates themselves 
| on the ground; and, with regard to both Portsmouth and 
| Shoeburyness, we have heard the opinion of the highest 
| authorities that the plates are the best that have yet 
| appeared. 
| Against a through steel plate a forged steel projectile 
| delivers its full blow at the point of impact. It pene- 


trates as far as its energy carries it, and then it — 


rebounds, often intact. It must obviously be muc 

better for the plate for the shot to shiver against it and 
deliver its energy in the form of a shower of langridge, 
which is practically harmless, and this has now more or 
less been the case with a whole series of these plates. 
Briefly, then, the compound plates by means of a special 
force have broken up forged steel projectiles in such a 


of medium quality and calibre. Of course we do. not 
pretend to speak for more than the result of these 
experiments. Steel plates may have faces of extra- 
ordinary hardness given to them also, and ma 

break up forged steel projectiles. Rumours, thoug’ 

rather vague ones, of hard-faced steel have indeed come 
from America. What we say at the present time is that 
compound plates have achieved a remarkable success, 
not merely in a single trial, but which has been main- 
tained through a whole series, and this exactly in the 
direction in which it formerly had an advantage over its 
rival. One reason we regard the smashing up of steel 
projectiles, however excellent, as a hopeful achievement, 
is because every steel shot hitherto fired has gone to atoms 
on impact against Gruson’s chilled iron; therefore brittle 
|as chilled iron armour is, it has shown the difficulty 
| of keeping a shot intact on impact against a very hard 
| surface. Another encouraging feature to note is the great 
| amount of energy which fell without effect on some of 
| these plates. For example, in the case of the second 





plate shown in Fig. 8, the energy per ton of plate reaches 


way as to bid fair to assert the superiority that even | 
Schneider accorded to them when attacked by projectiles | 





the unusually high figure of 942 foot-tons. A plate so 
struck could only escape great punishment either by 
letting the projectile through, or by so breaking it up, 
that the energy came in the harmless form of langridge, 
and this last is apparently what took place. 

The experiments were as follows:—A compound plate 
Yin. thick, No. 2461, was made at Brown’s works, of 
which certain portions, cut off and lettered A, B, C, and 
D, were supplied for the proof of projectiles, and having 
been fired at, were reported as of very good quality, but 
not able to stop a good 6in. shot with a striking velocity 
of 1830 foot-seconds. Two pieces of this plate, each 
4ft. x 4ft. x 9in., were then hardened, one in oil and one 
by Tresidder’s special process, with the result that when 
fired at on March 3rd and March 6th last the oil-hardening 
had improved the resisting powers of the plate very little, 
while the specially treated plate broke up the projectile, 
as shown in Fig. 1 and Fig. 2, which give the face and 
back respectively. The process had rendered the plate’s 
face slightly convex. This, it is thought, contributed to 
form the cracks seen in the centre of each side, com- 
mencing at the edge and running towards the centre. 
Under any circumstances, the result is a splendid one. 
The elements of the trial were as follows :—Size of plate, 
4ft. x 4ft.x9in.; charge, 44]b., EX E; range, 83} yards. 
Projectile, 6in. forged Hadfield steel; weight, 1001b.; 
striking velocity, 1824ft.; striking energy, 2307 foot-tons; 
perforation, 11-5in. of iron or 9°2in. of steel; energy per 
ton of plate, nearly 900 foot-tons. The reader will see 
the white radiating splashes to which we have called 
attention in Fig. 1, and also the steely disconnected 
appearance of the cracks running through the plate. 

On May 8th, 1891, took place the next trial, when two 
more pieces of the same size from the same compound 
plate, No. 2461, lettered G and H, were attacked. The 
latter had undergone the special process. ‘The former 
was oil hardened. It will be seen in Fig. 3 that this 
plate, 2461H, was, of the two, rather better than its pre- 
decessor, the projectile breaking up in the same charac- 
teristic way with white splash, while the cracking of the 
plate was less. The blow was rather more severe than 
in the second plate tried, the elements of firing being as 
follows :—Dimensions of plate and weight of Hadfield’s 
forged steel shot as before; charge, 451b.; E X E striking 


| velocity, 1868ft.; striking energy, 2419ft.; perforation 
| through iron, 11°9in.; steel, 9°5in.; energy per ton of plate, 
| 942 foot-tons. 
| much as an ordinary steel-faced 


The oil-hardened plate again behaved 
late. A second round 
was fired at 2461H, which struck on a crack and near 
the edge of the plate, and the projectile broke away the 
corner piece and passed through. The wisdom of firing 
this round may well be questioned, especially if the size 
of the plate and energy be borne in mind. Seldom, 
indeed, does a plate bear a single blow cf over 900 foot- 
tons per ton of plate. To try a second was scarcely 
worth while. 

On June 28rd, 1891, was tried a compound plate, 
3188B, which was 4ft. by 4ft. by 10}in. It was consi- 
dered rather a bad specimen as to blow-holes. It was 
subjected to Tresidder’s special treatment. The 6in. gun 
fired a Hadfield forged steel projectile, weighing 100 lb., 
with a full charge, giving a striking velocity of 1967ft. per 
second—a striking energy of 2684 foot-tons, a perforation 
of 12:5in. of iron or 10°0in. of steel, and an energy per ton 
of plate of about 896. The plate being 10}in. thick, it 
may be seen that the test was slightly less severe. This, 
however, makes little sensible difference in the success 
achieved. Figs. 4 and 5 show the front and back of this 
plate respectively. 

On July 28rd, 1891, commenced a more prolonged 
trial. The rough top end was cut off a plate numbered 
2706, forming a piece about 7ft. 6in. by 7ft. 6in. by 10}in. 
This was bolted on to 4ft. of oak backing. The plate was 
warped in the special treatment, which was applied as 
before, to the extent of 1}in. in 7ft., the front being convex 
as before. To make the back rest evenly against the flat 
backing, the metal was slightly roughened, and Portland 
cement put on to the extent required by the concavity. 
Theoretically we must consider that the plate would 











f 


a 





Nov. 6, 1891 THE ENGINEER. 


=——— 


ARMOUR PLATE TRIALS AT SHOEBURYNESS 


BROWN’S COMPOUND PLATES, TRESIDDER’S SPECIAL TRE 


(Vor description see page 374) 











“ Tee be 
. oe ates ~*~ AT eH 


\A 





376 


THE ENGINEER 





Nov. 6, 1891. 








rather gain by the increased support afforded by the hard 
Portland cement, imprisoned as it would be between 
curved plate and backing. However, we can hardly 
suppose the advantage of a layer of cement sloping from 
about an inch to nothing can be seriously regarded as 
noone any appreciable effect on the resistance of the 
plate. 

The firstround towards the right, low down, was witha 
Hadfield’s forged steel projectile. The charge was 48 lb. 
of EX E powder, the striking velocity was 1949ft., and 
energy 2634 foot-tons. . The second, to the left and low 
down, was with a Palliser chilled shot. The striking 
velocity was 1929ft., and energy 2579 foot-tons. The 
third, high about the centre, was with Hadfield’s steel shot. 
The velocity was 1909ft., and energy 2527 foot-tons. 
This was all that it was intended at first to fire, the top of 
the plate being of indifferent quality, such as would be 
under ordinary circumstances cut off as waste. Seeing 
how well the plate stood, it was determined to fire two 
more rounds. A chilled iron Palliser shot—No. 2637 on 
Fig. 6—produced little effect with striking velocity of 
1939ft. and 2607 foot-tons energy; but a Hadfield steel 
projectile—No. 2638 on Fig. 7—got its point through, 
the point breaking off, as seen in Fig. 8, which shows the 
back of the plate. The striking velocity of this projectile 
was 1937 and energy 2602 foot-tons. We give Fig. 6 as 
well as Fig. 7, because the photograph shows the 
character of the plate and behaviour of shot peculiarly 
well. As noticed above, the chilled shot rere ngewe | 
out by their white splash; but we think any unprejudiced 
person will admit that this particular example is rather 
an extreme display of it, and that the steel projectiles in 
plates 1 and 3 nearly resemble what is often seen with 
chilled shot. 

There is little value in the energy or shock per ton of 
plate in so raw a plate, but in the first round it was 
250 foot-tons, and the total about 1229 foot-tons. The 
plate that best compares with this is the Harvey, of 
which a report came from America that that projectile 
broke in a somewhat similar way, although the circum- 
stances were different in many details. 

The important lesson to be gathered is the great 
probability of breaking up projectiles by imparting 
special hardness to the face; but there stands still in the 
way the difficulty in the warping of the plate, which 
takes place both with the Harvey and apparently 
with this process. Can such processes be applied 
to plates which have to be curved in form? This 
is very important. Ships must have curved plates some- 
times to a considerable extent. We are told that this 
process of Captain Tresidder’s admits of application to 
curved plates, but in the face of the warping exhi- 
bited as above mentioned, this statement is likely to 
be questioned seriously by many. If it is to be 
done, as we are informed, we trust that we may 
have either the proof in the production of a curved 
plate with specially hard face, or that the details of the 
process may be so far explained that we can all form 
some idea on the subject. Warp or no warp, we have 
long held that the first great matter was to smash the 
projectiles by a hard face, even at the cost of fracture to 
the plate. Schneider had a plate lying on the ground in 
the Spezia competition of 1886, which measured thinner 
at the edges than it should owing to warping having 
evidently taken place, and a flat back having been given 
it by removing the metal necessary to this end. Itisa 
curious incidental fact that many steel makers insist that 
a plate partly submerged in oil or cooled on one side 
forms a concave surface towards the liquid or side first 
cooled. This we believe to be an impossibility, and every 
case that we have actually met with, contradicts it. 








EXTRAORDINARY MARINE BOoILers. — A correspondent of the 
Central News at Gibraltar writes under date October 25th :— 
‘*H.M.S, Thunderer is waiting orders to proceed from here to 
England. It has been found that her boilers are so defective that 
a speed of even eight knots cannot be maintained for any time 
without considerable risk of a serious accident. This causes much 
surprise, as not long ago she underwent a most satisfactory trial of 
machinery, her bowers, which are of the latest triple-expansion 
type, being at the time quite new. She has been on the Medi- 
terranean station only about five months.” The only thing we can 
call to mind to parallel this occurred in a description of the trial 
trip of a steam yacht- built many years ago for the Sultan of 
Turkey by Messrs. J. Penn and Son. One of our daily contem- 
— told us that the boilers were fitted with feathering tubes, 

ushed with lignum vite. This puzzling statement was capped a 
little farther on by the announcement that the paddle floats were 
ferruled at both ends! 


HEMswoRTH UNION WatTER Suppty.—The Rural Sanitary 
Authority of the Hemsworth Union are taking steps to procure a 
+ in = 





provisional order for acquiring lands and ec 
with an extensive system of water supply. Nearly a year ago the 
Authority instructed Mr. M. Paterson, M. Inst. C.E., Bradford, to 


report upon a scheme of supply in and for the township of Hems- 
worth only. A source absolutely trustworthy could not be found 
in the prescribed limits, and Mr. Paterson then recommended the 
consideration of the question of a complete scheme for the whole 
Union. Instructions were given, and reports obtained on schemes 
of supply from the Pontefract Corporation and the Penistone 
Local Board Works respectively, the water in both cases being 
a from subterranean sources, and both somewhat hard, 

ing from 11 to 12 deg. of hardness, After due deliberation the 
Authority have decided to adopt a scheme suggested by Mr. 
Paterson, the source selected by him being the works of the joint 
Water Boards of Dewsbury and Heckmondwike. The water is of 
exceptionally fine, pure, and soft character, from the elevated 
moorlands lying on the Derbyshire boundary of the West Riding 
above Penistone, and quite free from liability to lead poisoning. 
It is proposed to tap the Board’s conduit a few miles from the 
source, and the supply will be by gravitation, the works consisting 
of a line of pipes about fifteen miles long; a service reservoir at 
Ringstone Hill 402ft. above sea level, ve about thirty-two miles 
of distributing mains. The estimated cost is £28,000. The Hems- 
worth Union is an area rapidly developing as a coal field, con- 
taining the most valuable seams in Yorkshire, and its population 
has more than doubled since 1871. As a consequence existing 
water supplies which are merely rivulets and wells fed by surface 
springs have become not only entirely inadequate, but in many 
cases dangerously polluted. The water is to be purchased in bulk, 
the maximum volume agreed upon being 400,006 gallons daily, and 


the whole scheme is designedto tyeet the wants of a population of 


'y 000, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





REGISTER TONNAGE AND CAPACITY FOR COAL. 


Str,—The letter in your issue dated September 25th, with refer- 
ence to the register tonnage and capacity of coal bunkers in the 
s.s. Ophir, raises, in my opinion, the whole question of the 
Admeasurement of Tonnage Act. If your correspondent ‘‘G,” is 
merely a commercial man, and not versed in steamship construction 
or management, he may well be excused for apparent ignorance as 
to the meaning or value of register tonnage, for it is only reason- 
able to assume that a vessel’s register tonnage should indicate at 
least approximately her capacity for stowing such cargoes as coals, 
and also her deadweight ability. But, with your permission, I 
think I shall be able to show that neither the gross tonnage nor the 
registered t ge of st s are trustworthy figures upon 
which we may even base our calculations of the earning powers of 
steam vessels as cargo carriers, whether of deadweight or measure- 
ment goods. I think it will be generally admitted that this is so, 
and also that it ought not to be so. But to demonstrate: A cubical 
box 4°7ft. in length, breadth, and depth, would measure a little 
more than a register ton, but such a box could contain nearly three 
tons of salt water, about 2°5 tons of coal or wheat, and, say eight tons 
of iron ore ; so it would seem that the unit—100 cubic feet register 
ton—does not commend itself as a standard for estimating the 
capacity required for stowage of the most ordinary cargoes with 
which steamers are loaded. But it may be objec that the 100 
cubic feet ton gives very convenient figures for multiplication, and 
if applied to all vessels alike a fair average assessment would result, 
and even the deadweight ability of vessels could readily be arrived 
at by a knowledge of the istered tonnage. But this is just 
where the Admeasurement of Tonnage Act has again miscarried. 

May I trespass on your space to exemplify some glaring 
discrepancies in the administration of this Act, and possibly to 
suggest a remedy? The dimensions and tonnages of the following 
vessels show that there is a great want of uniformity in measure- 
ment for istration. Here, for example, is the small steamer 
St. Giles; she is 894ft. by 184ft. by 94ft., and she is 90 tons gross 
measurement and 0 tons register. The Vulcan is 84}ft. by 17#ft. 
by 74ft., her gross measurement is 79 tons, her register is 50 tons, 
though of smaller dimensions than the St. Giles. The sailing 
vessel Opus is 89ft. by 21ft. by 104ft., registers 169 tons, though 
not much larger than the above steamer which registers nothing. 
The Scotia is 211ft. by 22ft. by 13ft., gross measurement 260 tons, 
register 29 tons. This equals 90 per cent. deduction nearly. The 
Santiago is 25lft. by 354ft. by 14}ft., gross measurement 1451 tons, 
register 979 tons. This deduction equals 32 per cent. The small 
gross measurement and comparatively smaller net is arranged by 
a somewhat recent rendering of the Act, which permits the light 
and air spaces in connection with the propelling power space to be 
added for deduction on account of propelling power, though not 
measured in for gross tonnage. The Violet is 300ft. by 33ft. by 
143ft., gross measurement 1035 tons, register 230 tons. This 
deduction equals 78 per cent. It would seem that the difference in 
amount of deductions for net register tonnage in dle-wheel 
steamers of not very dissimilar dimensions may at least 
64 per cent., whilst that between either classes of steamers and 
sailing vessels is still greater. To remedy such anomalies I propose 
two forms of measurement, for to register all vessels according 
to their deadweight ability would let purely passenger steamers 
and vessels wep only the most expensive light goods, off too 
cheaply; on the other band, to register vessels with small deck 
houses and otherwise generally constructed for carrying heavy 
cargoes, such as copper, iron, or even coal, according to their 
internal capacity, would place them at a great advantage as 
compared with the former class; but if all vessels be measured 
and registered according to their deadweight ability and internal 
capacity also, and both tonnages be cut on the main beam,* and 
one or other be deemed the register tonnage according to the 
fellowing conditions of loading and sailing, it would seem that a 
fair average earning power might be struck between different 
types of vessels even when engaged in very different trades, and 
possibly a check might thus be given to over-loading. 

I nse such a divisor for measurement tonnage as shall make the 
quotient nearly the same as the deadweight tonnage, or by prefer- 
ence slightly less. At present an ordinary freight steamer can 
carry in tons of deadweight from two to two and a-half times her 
registered tonnage. 

Assuming, of course, that the load-line be marked on all vessels, 
when the captain clears bis vessel and states the position of his 
load-line as is usual, he should also be required to declare whether 
his cargo is “‘deadweight” or ‘‘measurement;” if it be former, 
and he intends to load down to his marks, the dues and port 
charges should be levied on the deadweight register; but when 
carrying light loads or in ballast, and not loading to within 25 per 
cent. of the depth of “freeboard” below his load-line, the 
measurement register should be accepted. 

By deadweight tonnage is meant the vessel’s displacement in 
cubic feet up to the certified load line, minus her equipped weight, 
and the capacity of permanent coal bunkers in cubic feet, divided 
by forty-four, as the assumed number of cubic feet to a ton of coal. 
In other words, the weight of coal which the bunkers would 
contain is to be considered a portion of the equipped weight. By 
measurement tonnage is meant the total internal capacity in cubic 
feet, minus the boilers and machinery space and the permanent 
bunker and crew space, divided by seventy, as the number of cubic 
feet to a measurement register ton. 

For sailing vessels the displacement in tons, minus equipped 
weight, equals deadweight tonnage. Internal capacity in cubic 
feet, minus crew space, divided by seventy, equals measurement 
tonnage. By displ t is meant the external capacity of the 
vessel in cubic feet up to the certified load-line, divided by 
thirty-five, as the number of cubic feet to a ton of mean salt water. 
When the equipped weight exceeds 40 _ cent, of the displace- 
ment the measurement tonnage is to be deemed the register. 

To give my rule a practical test, let this be a — deck freight 
steamer, 246ft. by 33ft. by 18ft., with topgal ant forecastle, 
closed-in bridge-house and raised quarter-deck. Now allow a 
freeboard of 2ft. 8in., which will leave 17ft. 4in. as the mean 
draught of water. The displacement at that draught equals 2800 
tons, from which deduct 1 tons as the —— weight, plus 
211 tons capacity of coal bunkers, and this will leave 1589 tons as 
the deadweight _—_ tonnage. For measurement tonnage take 
the gross internal capacity as 139,000 cubic feet, from which 
deduct 18,200 for boilers and machinery space, 7000 for crew 
space, and 9284 cubic feet for coal bunkers space, which will leave 
for measurement tonnage 1493 tons of 70 cubic feet to a ton 
measurement. This vessel could not stow more than this of an 
ordinary general cargo, and her deadweight ability, exclusive of 
bunkers, is 1600 tons. 

Next, let this be a two-deck steamer, 300ft. by 40ft. by 25ft., 
with topgallant forecastle closed in bridge-house and poop, allow a 
freeboard of 5ft. 6in., which would leave 22ft. as mean draught, 
and a displacement of 5450 tons, from which deduct 1750 tons for 
equipped weight, plus 352 tons for bunkers, and the deadweight 
register would be 3348 tons. This vessel’s deadweight ability, 
exclusive of bunkers, is actually 3344 tons. For measurement 
tonnage her gross internal capacity is 257,300 cubic feet, from 
which deduct 35,000 for boilers and machinery space, 15,488 for 
bunkers, and 12,500 cubic feet for crew space, and 2776 tons will 
be her measurement register. This is about 17 per cent. less than 
the deadweight register, and though I would prefer that vessels of 
every different size and arrangements could be more nearly assimi- 
lated in both tonnage measurements, I submit that such a difference 











* Thus W register 1000 tons ; M register 995 tons. 





shculd not be deemed abnormal if shipbuilders are to be allowed 
reasonable scope for devising new arrangements in vessels, 

Next, let this be an awning-deck steamer, 411ft. by 44ft. by 34ft, 
with the load-line measured from the main deck, the freeboard will 
be 5ft.; mean draught of water, 23ft. ; displacement, 8300 tons, from 
which deduct 3110 tons as equipped weight, and 954 tons for 
bunker coals, and the deadweight register will be 4236 tons. Her 

ross internal capacity is 413,000 cubic feet, from which deduct 

,000 for boilers and machinery space, 42,000 for bunker space 
and 24,464 cubic feet for crew space, and her measurement register 
will be 4150 tons. 

To apply my rule to small coasting vessels: let this be a sailing 
vessel 89ft. by 21ft. by 104ft., her deadweight register would be 
250 tons, measurement register 220 tons, Let this be a side-wheel 
steamer 894ft. by 18}ft. by 94ft., her deadweight register is 
178 tons, measurement register 175 tons. Let this be a screw 
steamer 84}ft. by 17#ft. by 74ft., her deadweight register is 89 tons, 
measurement register 72 tons. 

In offering the foregoing suggestions as an amendment of the 
Admeasurement of Ton Act, I do so with great diffidence, 
as, knowing full well the difficulty of the task, for I have had 
practical experience of four or five different rules, all devised for 
fairly assessing the register tonnage of vessels, and the last Act 
does not appear to be an improvement in that respect upon any of 
its predecessors, for none of these assessed sea-going steamers are 
0 tons register. 

Again, when we consider that the ingenuity of shipbuilders and 
shipowners is constantly exercised in devising means to reduce the 
register tonnage of vessels, the question of good amendment 
seems still more difficult, though I venture to think not insur- 
mountable. JosEPH R, OLDHAM, N.A, 

Cleveland, O., October 13th. 





THE DRAUGHT OF VEHICLES. 


Sir,—I was glad to see that Mr. Philipson has criticised Mr. 
Brigg’s theory on the subject of draught. It is not very clear 
what Mr. Brigg proposes to do; but, so far as I understand him, 
his view is that when a horse pulls obliquely on a load he pulls at 
a disadvantage, and that the hauling of the load will involve the 
—e of more work on the part of the horse. 

Now let us suppose that for a horse and cart we substitute a 
locomotive engine and a train. It will not make the slightest 
difference to the work done by the engine whether the draw-bar 
is fixed at the level of the roof of the carriages or at the level of 
the rails. There is a certain resistance to be overcome at a certain 
speed, which represents so many foot-pounds per minute, 

When we turn to a horse and cart, we have precisely the same 
conditions. So many foot-pounds must be expended per minute, 
and it matters nothing where the line of draught is. There is, 
however, another consideration, which is this—if the traces run 
too high up, there will be a tendency to lift the horse off his fore 
feet. If too low, there will bea tendency to drag him on his 
knees, If we study the anatomy of the horse it will be seen that 
he has a sloping shoulder, against which the collar rests. The best 
line of draught will be at right angles to the hame—that is, at 
right angles to the slope of the shoulder. 

In all cases the line of draught will ultimately find its way 
through the axle, because that is the ultimate connection with the 
ground, and in practice it will be found that in nearly all vehicles 
drawn by horses the line of draught is arranged to run pretty 
directly through the axle. 

The notion that anything is to be gained by putting the line of 
draught lower down is a pure 
delusion, Let us take, for 
example, a vehicle descending a 
bill witha drag on. The entire 
restraining force of the drag is 
transmitted through the drag 
~ chain, and its amount is totally 
7 independent of the angle between 

the chain and the road, Thus, 
ie let D be the road, C the drag, 
and B dotted lines showing 
various angles for the chain. The 
horizontal distance C A will gra- 
phically represent to scale the retarding effect of the drag, while 
the lines B will in like manner indicate the stress on the chain, 
but A C is unalterable. 

Now let us suppose that the dotted lines represent lines of 
draught instead of retardation. The same truth holds good. The 
resistance is in no way reduced, but the burden on the horse and 
the tendency to pull him on his knees may be very much augmented. 

There are certain cases in which it may be of service to a horse 
to be loaded when pulling, but simply because his adhesion is 
increased, not because he is spared muscular effort, J. 

London, November 2nd, 


Str,—With reference to my former letter and your editorial 
note, I beg to say that before I wrote my essay on ‘‘ Draught,” 
which obtained the prize offered by the Worshipful Company of 
Coachmakers in 1883, I made, with the aid of Mr. John Hawthorn, 
C.E., University of Durham, a great number of experiments, and 
if they proved one thing more clearly than another, it was ‘‘ that 
the power required to draw a vehicle was a fixed and ‘definite 
quantity.’” 

The most exact way to test the draught of a carriage is to run it 
on an adjustable inclined plane. Start from nearly a level and 
raise the high end till the carriage is about to move, then the angle 
that the plane makes with the horizon gives the value of ‘* A,” the 
constant referred to, and for which General Morin worked out 
values for the different French roads—pavement, macadam, wood, 
&c. For those interested in the subject [ may mention that the 
constant ‘‘ A” is the length of the arc between the points of con- 
tact of the wheel and obstacle and the wheel and road, and the 
angle at the centre of the wheel with this arc asa base is the same 
as that which the inclined plane makes with the horizon when the 
carriage is on the point of motion ; also the sameas the theoretically 
correct angle of inclination of the trace to the road. 

lam ready to make the experiments over in, but think Mr. 
Brigg must be satisfied with them, or he would have arranged to 
meet me ere this. WILLIAM PHILIPSON, 

Newcastle-on-Tyne, Nov. 2nd. 





COMPOUND LOCOMOTIVES. 


Srr,—I am surprised that no criticism >< in your columns 
on the system of compounding described by Mr. Riekie. The 
description of his ideas may perhaps be incomplete, but from the 
impressions I gathered, I cannot see how an engine so arranged 
would start if the high-pressure cranks were on their dead centres. 
You will observe that no mention is made of admitting high- 
pressure steam to the low-pressure cylinder; and as the high- 

ressure cranks are shown in the sketch to be directly opposite, 

ow is the engine to be started from its dead centres? Even if the 
high-pressure cranks were at right angles, the engine would not 
start if one of them had turned through 270 deg. from the position 
at which the piston receives its initial thrust. Suppose that steam 
were admitted to the low-pressure cylinder direct from the boiler 
through a suitable reducing valve, then it would have to fill both 
high-pressure cylinders on both sides of their pistons, The engine 
would start, but what about condensation and consequent waste 
under such conditions? Suppose, however, that all these difficulties 
be overcome, what merit does this system present when compared 
to the usual arrangements with Worsdell’s valve? In Mr. Riekie’s 
engine we should have at starting the full tractive power of one of 
the high-pressure cylinders, but only one, because they are never 
acting together. This would continue until the driver considered 
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ient speed was attained for him to close the exhaust to 
poping and then the engine would be running compound, 
Suppose a = area of high-pressure cylinder in square inches, and 
— average pressure of steam per square inch, the mean pressure 

1 the piston would be =a x p, 80 long as the aforesaid exhaust was 
pees to the atmosphere. Now, take any ordinary compound fitted 
oreh a Worsdell’sintercepting valve, and letthe high-pressurecylinder 
bi low-pressure 2°5 a, cranks, wheels, &c., being the 


=a, and 
poole te In this instance the mean pressure on start- 


same in both cases. - 
ing on the pistons will equal (a x p) + 25a x 9.5 = 2a p, assuming, 


of course, that the reducing valve brings the boiler pressure down 


to a mean of Ss in the low-pressure cylinder. Thus we see the 


vers of the engines are as 1:2 in favour of the present system, 
pothe first revolution of the engine. As a matter of fact, the 
steam is not so much reduced in the low-pressure cylinder, and conse- 
quently on starting it does more work than the high-pressure, 
True it is that the high-pressure exhaust rapidly becomes choked 
by the intercepting valve, but, nevertheless, the engine will and 
does continue to move until the high-pressure exhaust overcomes 
the pressure on the other side of the intercepting valve, and then 
it is pumped into the low-pressure valve chest. _ The fact remains 
that the engine bas been started by a power twice as great as that 
in Mr. Riekie’s engine, and I venture to say with far less waste. 
Disregarding the fact that the present system is entirely auto- 
matic, the efficiency of its working being placed beyond the dis- 
cretion of the driver, there are other objections to the single-acting 
cylinders; such, for instance, as the wear on the connecting-rod 
brass being only on the one side, thus tending to reduce the centres 
of the rod much more than if the wear were divided, This is 
perhaps more than at first sight appears, for not only is all the 
wear of driving on one brass, but also that due to the back pressure 
when running compound. ; : ’ 
With regard to ‘ P.C, R.’s” remarks on this subject, I would like 
to point out that the comparative power of any two engines of pre- 
cisely the same construction is directly proportional to the mean 
effective pressure on the pistons in one revolution. If, therefore, 
an intercepting valve be applied to any compound cylinders, so as 
to produce the same mean effective pressure when running at 100 
revolutions per minute as when running at, say, 15 revolutions per 
minute, then the tractive powers are the same for both speeds. A 
valve of suitable areas for the conditions can readily be designed to 
allow such a pressure to enter the low-pressure cylinders direct 
from the boiler as to produce this result. 


Leeds, November 2nd. F, GROVER, 





FORCE AND MOTION. 

Sir,—Professor FitzGerald goes over and over the same ground 
without answering my questions, He contents himself with reply- 
ing to them, which is quite a different matter. He interprets 
Newton's third law in one sense, while I interpret it in another. 
It is something gained to see this clearly. 

Now, for the sake of argument, I will adopt Professor Fitz- 
Gerald’s own line of argument, and ask him to supply some addi- 
tional information, which for the present he has not given. He 
says that action and reaction mean two different forces acting on 
two different bodies, Let me endeavour to consolidate ideas by a 
diagram. Fig. 1 is intended to show what I believe Professor Fitz- 

Gerald means. If it does not, 

: 3 then I have failed to under- 

& ‘——+'s ) stand him. Here A isa body, 

rl & Sanath say the finger; and B exerts a 

FIG./ force, denoted by the arrow }, 

on A, and A exerts a force, 

denoted by the arrow a, on B. These forces pass each other by, 
so to speak. 

lowing questions :—First, How is it possible for B to exert a force 

} which is entirely unopposed ? If 

Professor FitzGerald admits that b is 


say the stone, and B is a body, 
So much premised, will Professor FitzGerald answer me the fol- 


opposed, then his whole contention Near 
falls to the ground. Of course, my Ap . s 
contention, thrown into diagram form, FICG.2 


is Fig. 2. Of course, the length of the 
arrows has nothing to do with the matter. If Professor FitzGerald 
is unable to conceive of two forces a and } butting against one 
another, I am equally unable to form a concept of two forces 
passing each other and exerted against nothing. 

Secondly, how is it possible for B_to advance against the force a, 
against which it has nothing to offer ! 

I may perhaps add here that I have already explicitly stated 
that my arguments and Newton’s third law do not contemplate 
the balancing of forces ‘‘ millions of miles apart.” 


November 2nd, A CRAMMER. 





Sir,—Will Professor FitzGerald, ‘‘ A Crammer,” or any other 
correspondent tell me when, where, and by whom it was first laid 
down by any recognised authority that force is the cause of 
motion? Many persons believe that the a agg originated 
with Newton. There is every reason to believe, however, that 
Newton only consolidated floating ideas on many dynamical ques- 
tions. 

It is certain that the proposition took such strong hold that its 
truth has only lately been generally questioned. It is, of course, 
quite clear that it cannot at the same time be true that force is the 
cause of motion and that all energy is kinetic. The latter proposi- 
tion is growing in favour; the former is no longer to be universally 
found in text-books. It may be pointed out that Des Cartes many 
years ago maintained that all energy was kinetic, only he did not 
use these words, because they had not been invented. A careful 
search through many authorities has so far failed to give me any 
clue even to the authorship of the statement that force is the cause 
of motion. Possibly some of your readers can help me. I may 
say en passant that albeit Herbert Spencer has something to say 
about the origin of the idea or concept of force, he does not give 
a | information on the point in question. 


ottingham, November 4th. WILFRID C, Cox. 





Sir,—If ‘‘E, W. D, W.” intended his three numbered examples 
to be re-statements of mine, it would have been better if he had 
taken the trouble to be approximately accurate. My first example 
was not that of two balls. My second was not that of a train 
weighing 100 tons, requiring a force of 10001b. to move it and 
accelerate its motion, including gravity and friction. My third 
was not that of the same train on varying gradients. The rest of 
his letter may pass without comment. 

Henry Lea, M. I. Mech. E, 

38, Bennett’s Hill, Birmingham, November 2nd. 





ALLAN'S HYDRAULIC PRESS. 


Srr,—I am glad to see from your issue of last week that 
someone has taken up this extraordinary paper. Now I should 
like to ask Mr. Allan one or two questions on this paper. He 
says, ‘‘ It—his press—works most satisfactorily, and is found to be a 
most efficient and useful teol.” Will he kindly inform your 
readers how long it has worked “ most satisfactorily,” and the size 
and weight of ingots that have been forged under it? Will he 
say it has ever forged to completion one single ingot that could 
not have been more quickly done under a two or three-ton 
hammer ; and, further, has it forged five tons of ingots since it 
was started to work, and what is it doing— if working at all—at 
the present time? I am prompted to ask these questions because 
Ido not believe the press isa press at all, as such things are 
understood. 

Mr, Allan very discreetly omits to give the diameter of the 


steam cylinders driving the pumps, but—perhaps unfortunately 
for him, he gives one a “clue” to this by speaking of the press as 
1700 tons. It will be very interesting to your readers if he will 
give the diameter of these cylinders, and the pressure at which 
they work to produce this wonderful effect on the ram as to give 
t a power equal to 1700 tons. I make out from his drawing: that 
the two rams are 8in. and Qin. diameter, and, supposing his 
cylinders driving these rams are 30in. diameter, this means about 
1000 1b. per square inch on one 30in. cylinder to balance the 
load only; but as he speaks of 50 1b. pressure of steam, I am 
afraid his press, instead of 1700 tons, will be found to be nearer 
70 tons, 

This is a question Mr. Allan may soon satisfy himself upon 
—now that [ have given him the hint as to what he is doing, and I 
and many others will be glad te know—if he will bore a hole 
through the ram base and put on a pressure gauge, he will then 
find that what I’say is correct. ENGINEER. 

Newcastle-on-Tyne, November 3rd. 


a 





BOILER HOUSE ECONOMY. 


Sir,—My attention has been drawn to a letter on the above sub- 
ject in your issue of October 9th last, signed Gilbert Little. Mr. 
Little seems to take credit for far more than he has any right to do. 
His statements regarding what he has done for Messrs. J. and P. 
Coats are very misleading, as the accompanying letter from that 
firm proves. 

Messrs. ‘I’, and T. Vicars, mechanical stoker makers, Earlestown, 
Lancashire, whom I represent, designed and carried out the whole 
of the fuel-conveying and mechanical smokeless stoking plant for 
Messrs. Coats, and they have had similar installations in constant 
use for many years before the New Conveyor Company was formed. 

20, Bucklersbury, London, E.C., Gro. 8. HowaTson. 

November 4th, 
(Cory.] 


J. AND. P. Coats, LIMITED. 


Paisley, October 17th, 1891. 
Ferguslie Thread Works, 
Geo. 8. Howatson, Esq. 

Dear Sir,—We are in receipt of your letter drawing our attention to 
letter appearing in Tue EncinerER of October 9th, page 297. We certainly 
appear there in a somewhat erroneous light. We may state that we were 
first led into the adoption of coal conveyors to our boilers by you some- 
where about the early part of 1886, and whilst the writer was in London, 
along with our architect, Mr. Morley, you took us to see the the con- 
veyors at the works of Messrs. De La Rue, and at the Blackfriars 
Hydraulic Company. On our return here we went into the matter, and 
after frequent interviews and consultations with you, we decided to try 
the coal conveyor on four boilers at our new spinning mill, then in course 
of completion After working for some time, we extended the conveyor 
to other four boilers, thus completing the range of eight boilers on the coal 
conveyor system. When we erected our new twisting mill three years 
ago, we again consulted you, and arranged with you to supply the range 
of ten boilers with your conveyor and mechanical stokers, and since then 
we have applied your conveyor to our new dye works’ boilers. We cannot 
understand any third party being introduced into these arrangements, 
simply from the fact that it was through you that we were first led to 
consider the question of coal conveyors, and it is through you that all 
arrangements for their application have been made. 

You are at liberty to make whatever use you think proper of this 
letter. For J. and P. Coats, Ld., 

(Signed), R. H. Howarrts, 
General Manager. 





ENGINEERS’ PHOTOGRAPHS. 


Sir,—In reply to the letter from Mr. W. H. Harrison under the 
above heading in your last issue with reference to the life of a blue 
photograph, we know of some taken by the “ ferro-prussiate” 
process that are now eighteen years old, and some taken by the 
‘‘ferro-cyanide” ten years. They have been rolled up in the 
ordinary way and kept in a cupboard, and are as perfect in colour 
now as when first taken. 

With reference to the black on white, we have for the past four 
years made this a speciality, and have made what we consider 
very great progress, in proof of which we send you herewith some 
samples of the same for your inspection, which we trust will give 
you satisfaction. MARSHFIELD AND Co, 

46, Abbey-buildings, Princes-street, Westminster, 

London, November 3rd. 
[The specimens referred to are very good.—EpD. E.] 





ENGINEERING COLLEGES. 


Srr,— You deserve thanks for your last article on ‘‘ Engineering 
Colleges.” Let me narrate through your pages a little episode. I 
sent my son to one of considerable reputation, when he was about 
seventeen. In his second term I asked him how he liked 
Professor asa lecturer. ‘‘ Well,” he replied, ‘‘ we have not 
heard him for a fortnight, nor indeed seen him; because he is 
ri | all day attending a patent case being tried in London.” 
‘*Who, then, lectures in his place?” I asked. ‘‘ Oh, practically no 
one,” was the reply. ‘‘One of his assistants tells us something, 
and puts things on the blackboard which he does not understand.” 

There are colleges and colleges, and I advise parents to be very 
careful in the selection which they make. Everything depends on 
the professors. If they are the right men, who think of the college 
first and private practice second, then a great deal may be gained 
by a pupil in a couple of years. ~ PATER. 

November 2nd. 








GERMAN PATENT LAW. 


Srr,— Referring to a paragraph in your last issue on the modifi- 
cation of the German Patent Law, we beg to point out that the 
term of three months named therein after publication of the 
inventor’s specification, within which he may apply for a German 
patent without being refused because of such previous publication, 
does not apply to any country except one where the same reciprocity 
is allowed, and therefore does not apply to this country. The law 
consequently remains the same with regard to a patent application 
made in this country; that is to say, an inventor here must apply 
for his German patent before his specification is officially printed 
here. If he is a day too late it will be refused. 

77, Chancery-lane, W.C., October 31st. JENSEN AND Son, 








THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
Tus Society holds its meeting this year in New York. We 
give the programme in full because it contains suggestive informa- 
tion as to the way in which the business of a Society of the kind 
ought to be managed. 

The annual meeting will be held in New York. Pursuant to a 
previous announcement, the following details of the annual meeting 
are to be distributed to the entire membership. The Convention 
Programmes and Docket will be ready for distribution at the 
meeting. The pecgeneee is as follows:— 

Monday, November 16th, at 8.30 p.m.—Opening Session with 
President’s address; followed by a social reunion with collation at 
the Society’s House. 

Tuesday, November 17th. — Morning Session at 10 a.m. for 
Society business, at the Society’s House. Action on amendments 
to the rules, reports of committees, and professional papers if 
time for them, Afternoon, excursions to various points of interest 
as selected by members. Evening, at 8 o’clock, Session for papers. 

Wednesday, November 18th.—Excursion by boat to see the new 
work at the Brooklyn Navy Yard, and the shops of the De La 





Vergne Refrigerating Co. Luncheon will be served during the 








trip. In the evening a theatre party will be tendered by the New 
York members to the visiting guests with their ladies, probably at 
the Star Theatre. Tickets for the American Institute Fair will 
be provided for those who would prefer to use the evening in this 


way. 

Tiscoten, November 19th.—Session at 10 a.m. for professional 
papers and their discussion. Afternoon, excursions in groups. 
Evening, 9 p.m., public reception at the Lenox Lyceum, with 
music, and dancing, and collation. 

Friday, November 20th.—Concluding Session for papers. 

It has been thought advisable to inaugurate some changes in the 
method of conducting the annual meeting when it is held in New 
York City, which the above programme outlines. It is the inten- 
tion that the afternoons of Tuesday and Thursday shall be made 
available to the visitors for purposes of their own in connection 
with their visit to the city. For those who may not desire to 
utilise these afternoons in that way, excursions will be made to 
different | po of interest led by committees of the local residents, 
the list of such excursion parties to be announced at the meeting. 
By leaving two periods unassigned in this way, it will be possible 
for the ladies to transact also their business in the city without 
thereby infringing upon time otherwise assigned. While evening 
dress will be worn by the great majority on Monday and Thursday 
evenings, no one should remain away from these gatherings 
because not so provided. 

Special railroad rates on the certificate plan have been secured 
for the members and their ladies in attendance at the convention. 
Members will pay full fare in coming to the meeting, and will 
demand from the agent at the starting point a certificate of such 
purchase. This certificate duly authenticated by the secretary’s 
assistant at the meeting will be honoured for two-thirds of the 
return fare, so that the round trip will be made for one and one- 
third fare; and members are requested to secure these certificates 
where possible, even when they do not intend to use them on the 
return. They will by so doing secure the concession for those who 
will use them, inasmuch as a certain minimum number must be 
certified to. These return tickets are not transferable, and do not 
permit of ‘‘stop-overs” on the return. Where ticket agents at 
small stations are not provided with certificates, members will save 
money by taking a short route to a large centre, and buying 
through tickets at such office. No certificates are issued between 
Boston and New York, or where a reduced excursion rate exists. 

It is also very desirable that not only all members, but also the 
guests of the Society should on arriving register their names in a 
book provided for that purpose, which will be found in the Society’s 
parlour. Registration not only assists in keeping the records of the 
meeting complete and correct, but also enables persons who desire 
to meet members, to know of their presence and address in the 
city during their stay. Members, new and old, are urged 
individually to make advance toward a wider knowledge of each 
other, and extend that freedom of acquaintance which has always 
been so notable a feature of the Mechanical Engineers’ Conventions. 
Members will wear the Society’s button for convenient recognition 
of each other, and those who have obtained one at recent meetings 
are requested to bring theirs with them for use at this. The ladies 
will use guests’ badges as heretofore. 

The list of papers to be presented is as follows, and the long 
series of topical queries is sent on a separate slip. If able to con- 
tribute any matter in debate on any of these papers or topics, 
please notify the secretary: — President’s address, Robert W. 
Hunt; ‘Experiments to Determine the Rate of Rise or Fall of a 
Mercurial Thermometer under Different Conditions,” ‘‘ Test of 
Indiana Block Coal at the Chicago West Side Pumping Station,” 
‘* Limitations of Steam Engine Economy,” by A. F. Nagle; ‘‘ The 
Value of Water Power,” by Chas. T. Main; ‘‘The Brooklyn 
Pumping Engine of 1860,” by Samuel McElroy; ‘‘ The Idiosyn- 
crasies of Chimney Draught,” by W. E. Crane; ‘‘ Electric Power 
Distribution,” by H.C. Spaulding ; ‘‘ Influence of the Steam Jackets 
of the Pawtucket Pumping Engine,” by Wm. Kent; ‘‘ A Combina- 
tion Iron and Oak Pavement,” by J. Wendell Cole; ‘‘Test of a 
Pulsometer,” by De Volson Wood. 


TopicaL QUESTIONS, NEw YoRK MEETING, NovVEMBER, 1891. 

89. Has anyone ever tried to standardise sizes for keys? If so, 
what are his sizes ? 

90. Have you had any experience in outdoor work at night, in 
wind and storm, with portable apparatus for light in large quanti- 
ties, other than electric light ? 

91. What is the best design for line shafting, transmitting over 
50-horse power, permitting them to be stopped and started on any 
floor, without interfering with the motor or other shafting ? 

92. What is the best method of correcting for the superheating 
of steam in figuring a boiler test ? 

93. In arranging chimney stacks for a battery of boilers, is it 
best to use one for each pair, or a larger chimney for the entire 
battery ? 

94, Will there be any difference in the size of the chimneys 
required, when the boilers are the ordinary tubular type, or of 
some of the water-tube forms ? 

95. What is the best form of cylinder lubricator for engines 
carrying 140 lb. of steam pressure, or over ? 

96. What are the maximum safe speeds for hoisting and 
traversing in an over-head travelling crane, in a machine shop ? 

97. Is there any advantage in using a circulating device for the 
aang inside a boiler, particularly of the three-furnace Scotch 
form? 

98. Is there any best way to group the tubes over the cylindrical 
furnaces of a Scotch boiler ? 

99. Will a forced circulation of air under a floor near the ground 
prevent decay of the woodwork and floor timbers ? 

100. Why should anyone cut a tin. bolt with twelve threads to 
the inch? Is there any objection to the U.S. standard of thirteen 
threads? 

101. Have you any facts to show that there isa molecular change 
in metals when their temperature is raised or lowered ? 

102. Have you any data as to earthwork dams which would sug- 
gest the factor of safety with which they have been built ? 

103. What have you found is the best form of straightening 
machine ? 

104. Have you had any experience with systems for purification 
of bad feed-water before it gets into a steam boiler, either by pre- 
cipitation or otherwise ? 

105. Is it better or not to have the lead increase with the load 
in high-speed automatic engines, and if so, why ? 

106. Are there not advantages to be claimed for a medium 
amount of back pressure and high compression lines in the same 
class of engines? 

107. Has any one tried sand-blasting as a method to produce a 
surface on cast iron before nickel-plating ? 

108. Is there any better method than japanning to protect steel 
from corrosion ? 

109. What kind of wheel is best for grinding and bevelling glass- 
plate? What is best surface speed ? 

110. Which is the best process to repair old files: sand-blasting, 
etching, or re-cutting? Do any of them really pay ? 

111. Is there any reason why diametral pitch should not be used 
for very large gears, instead of circular ? 








MACDONALD’s ScorTisH DrrEcTORY.— We have received a copy 
of the eighth annual edition of Macdonald’s ‘‘ Scottish Directory 
and Gazetteer.” This edition we learn has been entirely re-set with 
new type, and upwards of 5000 names added to the work. The 
type is of large size, and the first of each name is set in black type, 
so that the Directory is most rapidly consulted. It is very freely 
illustrated with a very small engraving of the chief article of 
manufacture of many whose namesare given, and the arrangement 
in subjects and names is in every way good. The Directory is 





accompanied by a coloured map of Scotland, and with plans of 
Aberdeen, Dundee, Edinburgh, and Glasgow. 
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SANDSTONE ROCK CUTTING BETWEEN POOL HALL AND ELLESMERE PORT 


MANCHESTER SHIP CANAL. 





WE publish above and on p. 379 two engravings, showing 
some of the work in progress on thiscanal. View No. 1 shows 
the deep cutting through sandstone rock between Pool Hall 
and Ellesmere Port, with four lines of railway at the 
bottom; the upper line of railway is laid on the original 
wirface of the ground. This cutting is 40ft. to 50ft. in depth, 
the rock face is battered, and the softer material at the top, 
which has a slope of 14 to 1, has been faced with stone- 
pitching above the water-line. The mound on the right-hand 
side is formed by excavation from this and other cuttings, and 
has been raised since the view was taken to 180ft. above the 
bottom of the canal. This length is now filled with water, 
and carries the Shropshire Union Company’s traffic. 

View No. 2 shows the canal under construction near 
Runcorn Bridge. Looking down the Mersey to the right are 
shown the piles forming the cofferdam, and the grab buckets 
with which the material inside is being removed. Further on 
the staging used in building the concrete wall which is to 
Sparate the canal from the estuary is shown; this staging 
carries the concrete mixer and other appliances in use. A 
portion of the finished wall is also visible. Good progress has 
been made with this wall during the past six months. An 
agitation ison foot for connecting Lancashire and Cheshire 
by means of a vehicular bridge to be built alongside the 
railway bridge, a portion of which appears in our illustration. 

The ferry at Runcorn is of very ancient date, and was the 
sole means of communication until the London and North- 
Western Railway bridge was built in 1869. A footpath was 
then provided alongside the railway, but this has not been 
found sufficient for the wants of the increasing population 
of Runcorn, Widnes, and the surrounding districts; and now 
that the interposition of the Manchester Ship Canal makes 
the ferry crossing more difficult, the local boards of the two 
towns have determined to invoke the aid of the County 
Councils of Lancashire and Cheshire, in the hope of obtaining 
their assistance towards accomplishing their object. 

Sea-going vessels are commencing to navigate the lower 
end of the Canal to Weston Point. Last week a sea-going 
steamer loaded in the Weaver Docks, passing to sea by way 
of the Canal. As the vessel drew 11ft., she could not have 
proceeded on her voyage by way of the Mersey estuary until 
the neap tides were over, as there would not have been 
sufficient depth of water in the channel. Using the Ship 
Canal, the limit of draught was that of a length of about one 
mile of the Weaver Navigation, which she had to traverse. 
Moreover, the passage of the Canal was safely accomplished 
during a thick fog. We understand that arrangements are 
being made by the Canal Company to tranship salt into sea- 
going vessels at Ellesmere Port and above the Eastham 
Locks, and that a ship of 3000 tons is to take in her cargo at 
the latter place in the course of a week orso. The salt 
barges are many of them fitted with engines and boilers, 
and these have a steam winch which works a derrick and 
renders them independent of dockside cranes. By this 
means their cargo is rapidly transferred. 


Arrangements are also being made for giving temporary 
accommodation to the timber trade in the reaches of the 
Canal now open, and we anticipate a large traffic will be done 
in this item. In addition to the water space at Kastham and 
Ellesmere Port, there is a large area at the junction of the 
Ship Canal and the river Weaver, which can be easily 
rendered available for transhipping purposes and for timber 
ponds, as the needs of the traffic show the necessity for 
increased accommodation. 

A scare was set on foot on Monday last that a great disaster 
had happened to the Canal, that a bank had “ burst,” and 
run one of the sections dry. The fact that only one section 
was reported run dry showed the absurdity of the rumour, as 
the whole length now open is on one level, and must share 
the same fate. 

The facts, as ascertained, are that a temporary dam just 
above the Weaver sluices, which we illustrated on the 2nd 
ult., was lowered from above high-water level to the 
ordinary canal level, so that the water from the Weaver 
might flow over it and remove a large accumulation of river 
silt which had collected along the line of the Canal, and 
would have required shifting by dredging. As this length is 
about to be taken in hand, it was determined to use the 
scouring power of water to remove the material which the 
tide had deposited, and this was done most effectually. 
The dam being of a temporary character, did not fully resist 
the scouring it was subjected to, and some of the softer 
material was washed away. The crest was, however, about 
3ft. Din. below the ordinary level of the water in the Canal. 
This gave colour to a rumour that the embankment had 
“burst,” and was made use of to sell evening papers. As 
there remained 22ft. of water in the Canal, and nothing 
approaching that draught is as yet navigating it, the loss of 
water was immaterial, and the temporary dam was made 


good without any difficulty by the use of rubble stone |7 


and clay. 








SPEAKMAN’S SAFETY WATER CARTRIDGE. 


THE numerous explosions which have taken place in mines 
through the ignition of gas by the flame from blown-out 
shots, and in not a few instances by the flame given out 
under ordinary conditions by the explosive used in bringing 
down the coal, has rendered imperative the introduction of 
some safer method of mining, and during the last few years 
various so-called flameless explosives have been introduced 
as substitutes for gunpowder. Although these explosives 
have to a very large extent removed the obvious dangers 
incidental to the use of gunpowder, they have not in them- 
selves been regarded as securing absolute immunity from 
flame; and hence a further protection has been sought by so 
surrounding the explosive charge with water as effectually to 
drown out any possible flame that might result in the 
firing of the shot. Several of these water cartridges are 
already in use, and the accompanying illustration shows 
a new arrangement recently designed and patented by 





Mr. J. J. Speakman, of Runcorn, which has 
sufficiently exacting tests to demonstrate its efficiency 
as a perfectly flameless cartridge for mining purposes. 
The outer case of the cartridge consists of a tin tube 
of suitable size for a shot-hole, and sufficiently rigid to 
prevent crushing during the operation of fixing and tamping. 
This tin tube is filled with water, and the explosive charge, 
which is placed in the water, is partially suspended over the 
bottom of the tube by means of the electric wire which 
connects the detonator in the charge with the battery used 
for firing, this wire passing out through one end of the 
tube. When the tube has been filled with water, and the 
explosive charge placed in position, the open end is securely 
closed by means of a plug. Ths cartridge is then placed in 
the shot-hole and tamped in the ordinary way. It will be 
seen from our illustration that the explosive charge when in 
the cartridge lies in such a position as to be almost 
completely surrounded by water, and by thus placing the 
charge on the bottom of the cartridge case, it is claimed 


undergone 


that an advantage is gained in obtaining a greater 
head of water for extinguishing any flame that may 
arise when the charge explodes. A_ series of tests 


were made recently with this cartridge at the Bedford Leigh 
Collieries, near Manchester, in the presence of a number of 
mining engineers connected with neighbouring pits. In these 
tests the explosive charge used in the cartridge was that 
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SPEAKMAN’S SAFETY WATER CARTRIDGE 


known as tonite, and four shots, each with 4 oz. charges of 
tonite, were fired in the coal. These experiments were not 
only satisfactory as to the entire absence of flame, but the 
coal was brought down in excellent condition. As further 
and more severe tests a couple of blown-out shots were tried 
in the hard metal, and in neither of these cases was the 
slightest flame noticeable, whilst as a still more severe test, 
and one which it is obvious could not occurin actual working 
operations, a cartridge was fired in the open on the mine floor 
near the pit eye, and in this case also there was a complete 
absence of any indication of flame. In addition to its 
flameless properties the cartridge possesses other advan- 
tages in that it secures simplicity in manipulating the 
apparatus, the cartridge being filled with water and charged 
in the pit by any ordinary workmen, whilst perhaps a not less 
important recommendation is that this new cartridge can be 
introduced into collieries with no extra cost over the present 
method of fuse. 
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NICKEL STEEL ARMOUR TRIALS IN FRANCE | and the rest got their points well through ny The 
AND AMERICA. | plate was a little over-matched as to perforation, theoretically 
| O'25in., and it was to be expected that the projectiles should 
behave nearly as they did. The — seems to have held 
together very well, and to have shown the toughness char- 
acteristic of the best nickel steel _- At the same time 
The thicke pets ne ee net the shock per ton was much less than that of the Annapolis 
_ The thicker plate was attacked by the 16cm. gun, firing | trial, where it was 344 foot-tons. The plate appears to agree 
five chrome steel projectiles weighing 45 kilos. (99-2 Ib.) each, | very closely in quality with the Annapolis Schneider nickel 
Zs striking ~~ of 658 metres (2159ft.), directed at steel plate. The Commission's verdict applied to the results | 
er etre (47in, ee a of & a on bre = a shown by this plate we can fully understand. The result as | 
05) - oe 3-068 " oe ert m8 piave Were | to the second plate trial appears to be more questionable. 
2'518 metres (8:26ft.) by 1°520 metres (4-90ft.) , The projectiles fired at this second plate had, in theory, 
The first projectile fired at this plate broke, the point pene- a perforation which we calculate as equal to 11-76in. of 
trating to a depth of 309 mm. (12:09in.) from the front face. | \ cuoht iron, or 9'4lin. of stecl. The thickness of the plate 
The second perforated completely. The third rebounded was S asin ; “that is 40 way the plate had pptediwet yer 
after penetrating to a depth of 283mm. (11:142in.). The | g.4gin, ag to perforation. Steel projectiles ought not there- 
fourth lodged, having penetrated to a depth of 428 mm. | fore to have got through. Steel was not employed, however, 
(16°85lin.) The fifth perforated entirely. The cracks in the | 144 chilled iron; and chilled iron can only be expected to 
_—" appt oe ? have been “eo small. ' : : _ | produce much effect if the plate is soft, or perhaps on the 
oda an oe ~_ Bon may? yg ys principle argued by M. Schneider, if the projectile is large 
‘ond metres (B:251t.) by 2520 metres (8'27ft.) by 250 mm. | and the work made up consequently of weight in large pro- | 
(93 fin.), It was attacked by an old type gun of 24em. | notion to the velocity, which was undoubtedly the case 
(9°4in.) calibre. Three chilled iron shot were fired at the 8. The shock per ton was 329°8 foot-tons, which is less 
angles of an equilateral triangle of 6 metres (1-97ft.) side. | than in the Annapolis trial, though more than in the trial of 
The projectile weighed 144 kilos. (317°51b.), and its striking the companion plate mentioned above. Under this the plate 
velocity was 409-4 metres (1343ft.) ; appears to have split to pieces. 
we . first shot broke into nine pieces, after penetrating | “ihe idea of testing ons plate as to perforation and the 
T apes . re “a ag rng - two cracks to the right cortler. | ,.cond ag to fracture is a very good one; indeed, we think 
Ae ph~ nay egeaty ot broke into two pieces, making a crack 4mm. | that 4 peculiar feature has been brought out, namely, that 
(0'158in.) wide. The third shot broke into six pieces, making excellently as the first plate held together, the second, owing 
4 nearly vertical crack running through the entire plate, and | t6 its softness, allowed chilled projectiles to get far enough 
4 second crack ran to the first point of impact. This oa into it to split it open, in a way which would not have taken 
was accepted by the majority of the Commission with the | piace with a harder face. In short, if the two plates were of 
verdict “ superior,” the minority having voted for the verdict | the game aggregate resisting power, we think that the value 
excellent. Se : : : of a hard face is brought out by the trial, for we see that the 
lhe Commission decided to fire at the uninjured portion | excellent nickel steel failed to hold together against projectiles 
of the plate with steel projectiles of 24 and 16 cm., two blows | that would probably have produced less effect against plates 
with the former and one with the latter, none of which | with inferior tenacity but with a harder face, because the pro- 
perforated— indeed, all rebounded. To sum up, the Com- jectiles would have broken up against the surface. 
mission found that these two were the best plates hitherto We may add that we do not gather much from the para- 
tried at Givres, and considered that if nickel enabled similar graph that we have translated as to the further trial of the 
Plates to be regularly produced, a high standard of perfection | plate by steel projectiles, which failed to perforate and which 
would be achieved. We think that while this is true there | rebounded. We presume that a steel projectile fired with | 
are other lessons also to be gleaned from the trial of the | the same low velocity as the chilled iron shot might just fail 
second plate. to perforate, and in theory ought to do so, and if so, it 
The perforation due to the steel projectiles fired at the first | would probably rebound; but we also presume that it | 
plate is 18-35in. of iron, or 10°68 of steel. The plate was, as | would split the plate up even more than the chilled shot. If | 
said above, 10°43in. thick. The weight of the plate is given | not, it would become a question whether chilled iron shot | 
a8 13,110 kilos., or 12‘9 tons. Consequently the shook “x | may not prove more formidable to nickel steel than to plates 
ton of each blow was 248°5 foot-tons. Two of the steel shot | with an ordinary steel face. 
were fractured, and, out of five, two perforated completely, The Times of November 2nd reports that progress has | 


Le Yacht of October 24th last reports the results of a 
trial of nickel steel plates made at Creusot, carried out at 
Givres last July. The plates were 265 mm. (10°4%in.) and | 
250 mm. (9°B4in.) thick. 








been made in the trial of American steel plates at Indian 
Head, Maryland, by the Navy Department. It is said that 
the first day's trials promise well for United States plates. 
The favourite is the Harvey, which has before given excellent 
results. One Harvey plate made of steel has been tried, and 
its powers have been reported simply to be ‘ normal.” 
This is probably a disappointment, but the favourite Harvey 
is yet to come which contains nickel. It is hoped that the 
hard face of the Harvey combined with the toughness given 
by nickel will produce great results. This may or may not 
be, as we shall shortly learn. Results obtained both abroad 
and in this country, especially the trial we recently reported 
at Shoeburyness, lead us to think that nickel needs great 
experience and care in its treatment. At present it is liable 
to cause disappointment. Probably for some time to come 
it will be successful or fail according to conditions which are 
not yet understood, but which no doubt will be eventually 
mastered, 





REPORT OF THE COMMITTEE ON THE PRO. 
GRESS OF CABLE MOTIVE POWER.! 

It will be in the knowledge of many of the members of the 
Convention that the plan of using a rope or cable as a means of 
traction is of old date, and no attempt need be made in this report 
to trace ita origin. We find it has been in use for many years in 
mines and on railways and canals-—-sometimes as a continuous 
rope, sometimes on the reciprocal system—but in whatever form 
embodying the same idea—namely, that of effecting haulage by a 
travelling rope actuated by means of power at a distance from the 
object to be moved. In the use of a cable operated on a public 
roadway, whether urban or rural, it is essential that the road 
should be kept clear, and thus the power can only be utilised 
on such roads os appliances fixed overhead or by a cable concealed 
in a conduit below the surface of the track. So far as I have been 
able to learn an overhead cable has never yet been successfully 
used for passenger transportation on a public road, though it was 
attempted in the first New York elevated railway in 1868, A like 
plan has been recently proposed at Atlanta, Ga,, and other efforts 
in the same direction are mentioned in a later page. Such an 
overhead system always appeared to be objectionable, both on 
grounds of amenity and for practical reasons, for though the 
presence of sheaves and a running rope above ground may be 
allowable in a mine or on a railway incline, for street use the cable 
should be concealed from view, and in the following report I 
propose to limit myself strictly to surface tramways fulfilling this 
condition, 

Kirst ideas.—The construction of the Atmospheric Railway of half 
a century ago familiarised the mind with the idea of using an under- 

round tube, having a longitudinal opening by which the cars could 
@ conn with, and propelled by, the concealed power within. 


1 Read before the American Street Sogn Cag omer at ite meeting 
at Pittsburgh, Pa ,on October 2ist, 1891, by Mr. James Clifton Robinson 
** Committee” of the Association on Cable Traction. 
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The earliest suggestion for the use of a moving cable within such 
a conduit is found in a proposal by Mr. W. Brandling, in 1845, 
who described an underground pipe in which the rope should 
travel, with a grip attachment capable of picking up or letting go 
the travelling cable. 
invention was put forward by Mr. E. S, Gardiner, of Philadelphia, 
Pa., who described in detail the use of a tube between the rails, 
having a narrow longitudinal opening, so to be used as not to 
impede the passage of the ordinary vehicles using the roadway. 
Although Mr. Gardiner went into no particulars as to the method 
of gripping, it appears clear that in his invention, as in that of Mr. 
Brandling, we have the first practical suggestions in the line of our 
present inquiry. In the following years a number of inventions 
were put forward for the operation of railways by overhead or 
underground cables, but no solid progress falls to be recorded 
until 1869-70, when, at a time when I happened to be in New 
Orleans, General Beauregard put forward an important invention, 
in which the principles of the modern cable grip were first dis- 
tinctly set forth. Although the plan with which the General’s 
invention was connected was one for the use of an overhead cable, 
this does not detract from the value of his su tion, furnishing, 
as it did, the groundwork of all further development in the 
line of a side grip apparatus, with mechanically moving jaws. 
In 1872 mention is made of a patent granted to Mr. Thompson 
for a motor in a conduit, and his proposition merits notice, 
in so far that his truss to span the tunnel, used to hold the road 
bed in position, is, broadly, the first direct claim to the invention 
of the yoke. 

Practical inauguration.—While the inventor of a new idea is 
worthy of all honour, the men who, by the application of intelli- 
gence and administrative ability, bring the matter into practical 
and successful operation, are worthy of no less honour. And we 
now reach a point where those ideas which had been floating about 
somewhat aimlessly in the patent offices, or in the mechanical 
journals, were worked out into concrete shape in those inventions 
and practical applications with which the names of Hallidie, 
Eppelshiemer, Root, Hovey, Miller, and Paine are indissolubly 
associated. It is to California, and to the city of San Francisco in 
particular, that the credit of the first great practical development 
of cable traction is due. The es and configuration of 
San Francisco presented difficulties in the way of developing 
the horse railways in that city, and to this circumstance 
we may, doubtless, attribute the fact that there we find 
the cradle of the cable system. Necessity there as elsewhere 
throughout human experience, became the mother of inven- 
tion, and the solution of the city’s difficulty was found in 
cable motive power. The heights there were inaccessible by any 
other means, and without the cable San Francisco would to this 
day be deprived of the facilities for rapid and comfortable internal 
transit now enjoyed by it in common with nearly every city and 
town of importance in the civilised world. 

It was in 1872 that Mr. Hallidie’s first patent in cc tion with 


Thirteen years later, in 1858, an important | 


| President Charles T. Yerkes, added thirty-three miles to the 


above total, while important extensions still continue to be made, 
In an extension of eleven miles now under construction by the 
West Chicago Street Railway Company on Blue Island-avenue, 
the business centre of the city will be reached by means of a 
subway under the Chicago River, constructed on plans specially 
prepared by Mr. A. D. Whitton, the able engineer-in-chief of the 
company, for its exclusive use, at a cost of 1,500,000dols. This 
is, in itself, a remarkable work in connection with any street 
railway, and it is noticeable that only in connection with cable 
railway enterprise have works of this progressive character been 
undertaken. 

Early in 1883 an experimental line of cable tramway was con- 
structed in Philadelphia by the Union Passenger Railroad Com- 
pany: now merged by lease in the Philadelphia Traction Company. 

his line, consisting of two and a-half miles—single—introduced a 
novelty of construction in the use of a cast iron conduit, but, 
through faulty design, the experiment proved a failure. How- 
ever, a similar plan, in which wrought iron has been employed 
instead of cast iron, has been successfully utilised elsewhere. 
New York followed in the adoption of cable traction, on the con- 
struction of the great Brooklyn Bridge, opened in 1883. In this 
case, from the circumstance that the tracks were not also to be 
used for ordinary traffic, the cable was not enclosed below surface, 
so that the road does not directly fulfil the condition laid down in 
the opening paragraph of this report, but it is of great importance 
as an illustration of the capability of cable motive power to accom- 
modate itself to every possible requirement of railway operation, 
providing means by which sudden and enormous influxes of traffic 
can, without cessation, be successfully handled. The Tenth- 
avenue (125th-street) Cable Road, completed in 1886, and extend- 
ing to eleven and a-half miles, presents in the line of progress yet 
another novelty in cable working. This line was principally con- 
structed on what is known as the Miller system, on designs pre- 
pared by the late Colonel Paine. Its speciality lay in the introduc- 
tion of duplicate cables, the object being twofold—firstly, to secure 
constant service during the greater part of the twenty-four hours, 
one cable being under all circumstances available ; and next, that 
when the traffic became crowded it was possible to apply the full 
power of the system by running alternate cars on the two cables 
simultaneously. After an interval of five years, the operations 
have met with such favour that the complete conversion of 
the whole of the Third-avenue system is now under way, repre- 
senting an extension of about twelve miles, while the Broadway 
and Seventh-avenue Company are not only rapidly converting 
their Broadway lines, but extending the system to Lexington- 
avenue. The duplicate cables form of construction is being 
adopted in the latter case, the conduits in this case also consisting 
of wrought iron tubes, supported by heavy cast iron yokes em- 
bedded in solid concrete. This application of the cable system to 
the traffic of some of the most important and most congested 
thoroughfares in the world may be ined as the most decided 





a cable grip was registered, and in September, 1873, on Clay- 
street, in San Francisco, the pioneer cable railway in the world 
was brought into successful operation. The remarkable results 
achieved in this experiment excited world-wide interest. Here 
was a road showing in some parts a gradient of 1 in 6, and rising 
in its course of about a mile to a height of 300ft. above its low- 
level terminus. The problem of steep-grade street railways was 
solved, and, as later developments show, even worse gradients than 
those in Clay-street have been encountered, and successfully 
operated with cable traction. As I shall hereafter endeavour to 


evidence yet afforded of the value of cable haulage in providing 
for rapid transit. It is anticipated that the traffic will be greater, 
and consequently more exacting upon road bed and plant, than 
upon any cable system hitherto inaugurated. The plans show 
that the duplicate cables may be operated either singly or together 
by the same engine, an arrangement of friction clutches and 
couplings providing facilities for connecting different engines. 
Ample power is thus readily available for the tractive purposes of 
a system, any section of which may be called upon to bear the 
simultaneous strain of 100 loaded cars. Having waited, carefully 

tched idered what was best to be done to meet the 





show, the value of the system is not confined to steep ts ; it 
has been applied with equally favourable results upon level lines. 
I may also here observe that the premier cable road, being straight 
throughout, presented none of those practical difficulties subse- 
quently encountered, and so brilliantly overcome, in handling the 
problem of curved, depressed, and tortuous routes. 

It is remarkable to record that, with the important object-lesson 
presented to the world by the safe, continuous, and successful 
operation of the Clay-street road, the progress of the system was 
slow, and that nine years elapsed before a cable tramway was to 
be found in any other city than San Francisco. There was an 
impression, as already hinted, that the new method of traction was 
only intended for steep grades and straight lines, and that only in 
a fine open climate like that of California could the road be satis- 
factorily operated. But while the cable roads in San Francisco 
were being added to from time to time, in 1882 a second object- 
lesson of equally striking value was offered by the inauguration of 
cable tramways in Chicago, where, in the midst of frost and snow, 
and on level roads embracing curves of peculiar difficulty, the 
system was triumphantly demonstrated to be of general applic- 
ability. For this second remarkable illustration of the value of 
cable traction the world is indebted to the admirable foresight, 
energy, and ability of the Hon. C. B. Holmes, and from this event 
may be traced that continuous progress and development of cable 
motive power which it is now my province to describe. 

Development of the system.—In San Francisco the Clay-street line 
was followed, in 1876, by the construction of a 5ft. gauge cable 
road on Sutter-street—converted from a 3ft. 6in. horse-car line— 
and ultimately extended to a system 14 miles in extent. The 
gradients in this line were less onerous than those in Clay-street ; 
but in 1878, by the opening of the California-street track, a steeper 
gradient—namely, 75ft. in 4124ft., as against 67ft. in 412}ft. in 
Clay-street—was coped with. This was again exceeded on the 
Union-street and Presidio line, opened in 1881, where a gradient of 
78ft. in 4124ft. was eae cal on the Powell-street line, 
opened in 1887, a still harder gradient has been successfully sur- 
mounted. Other cable tramways in San Francisco are the Geary- 
street, 12,500ft., opened in 1880, and now being reconstructed and 
extended six miles to Golden Gate-park ; and the Market-street 
cable railway, opened in 1883, and now above 25 miles in extent. 
The last-named is deserving of more special notice, as this was the 
first in San Francisco where, following the example of Sutter- 
street, many acute curves, cable crossings, auxiliary cable terminals, 
turntables, and combination cars were largely introduced. The 
Powell-street line—11 miles—and the Omnibus Cable Company— 
26 miles—followed in 1890, and completes the present system of 
San Francisco, which still maintains the lead in point of extent, 
having nearly 100 miles of cable roads in successful operation. The 
ramifications of the system are still being largely extended, and the 
number of passengers carried annually has more than doubled, 
the travel now being nearly 900,000 per mile. Passengers are con- 
veyed an average distance of six miles for five cents. The number 
of passengers carried in San Francisco during the past year 
amounted to 70,630,133, or over two hundred times the estimated 
population of the city. 

In 1883, as already mentioned, the first Chicago cable road was 
inaugurated. Here the lines were over level ground, so that no 
question of gradients arose, but the extreme variation of tempera- 
ture—from an almost tropical summer heat to winter frosts, some- 
times recording 25 deg. below zero—with sudden snowfalls, offered 
problems which promised to test the efficiency of the cable system 
under entirely new conditions. In point of constructional detail, 
the conversion of the Chicago lines presented some features not 
heretofore encountered ; but, as a plain matter of fact, it may be 
stated that each and every difficulty was triumphantly overcome as 
it arose. The Chicago City Railway Company now controls and 
operates a cable system over thirty-five miles in extent, comprising 
thirteen cables, which are operated at speeds from seven and a-half 
to fourteen miles per hour. Power to move these cables is fur- 
nished by three power-houses, and as the power required on the 
days of heaviest traffic this year will, in a short time, be the aver- 
age power consumed, arrangements have been made to provide 
for increasing demands by adding two engines, capable of trans- 
mitting 1800-horse power each. As stated, the success attending 
this triumphant demonstration has led to the adoption and gradual 
extension of the cable motive-power throughout the civilised 
world. In Chicago the North Chicago and the West Chicago 
Railway Companies have, under the vigorous administration of 











case, the people of New York have given up their great and 
famous street for a few months’ serious interruption in order to 
secure for all time the best accommodation for their traffic that 
modern invention can give. It is now proposed to cable Sixth- 
avenue, so that shortly New York may occupy a foremost position 
as regards the extent and operations of its cable systems. 

Cable roads abroad.—The first appearance of cable tramway outside 
the United States of America was in New Zealand, where a firm of 
enzineers—Messrs. Reid and Duncan—having had their attention 
drawn to the value of this system of traction, projected a line con- 
necting the suburbs of Roslyn with Dunedin, which was opened in 
1882. This tramway, as constructed, offers the first instance of the 
use of single track for traffic working both ways on a cable line. 
It consists of 3500ft. of single track, with passing places, and in its 
course rises 500ft., the gradient being in some places as steep as 
1 in 44 to 5. This proved a great success, and shortly afterwards a 
second line of similar length, but with a double track throughout, 
was built to connect the suburb of Mornington with Dunedin. The 
steepest gradient in this line is 1 in 6}. 

We now come to the introduction of cable roads into Europe, by 
the inauguration of the Highgate Hill tramway in London, of the 
construction, equipment, and practical operation of which I took 
control as general manager for the Construction Corporation. 
Associated with me as engineer-in-chief and designer of this road 
was Mr. William Eppelsheimer, of San Francisco, and Mr. 
Bucknall Smith, C.E., of London. Operations were begun in 
October, 1883, and the line was opened for traffic on May 29th, 
1884, the opening ceremony being performed in state by the late 
Sir Robert Fowler, then Lord Mayor of the City of London. This 
undertaking was intended as a practical demonstration of the 
system for the instruction and information of the municipal 
authorities, tramway companies, and engineers of the old 
world, and in this respect may be said to have amply fulfilled 
its mission. Being alternately single and double track, mostly on 
a very steep grade, but with one level portion, and presenting 
difficult curves in its course, this line demonstrated in a very 
effective way the capabilities of the system. Being, however, less 
than a mile in length, and owing to a difference in gauge, without 
through connection with the London system of horse tramways, it 
illustrates a point to be further referred to as to the conditions of 
traffic, population, &c., essential to a perfect road, and necessary 
to bring out all the advantages of the cable system. I have in my 
preceding remarks found it to be advisable to reserve the considera- 
tion of the progress of the cable in the United States subsequent to 
the year 1886, in orderthat I may deal more in detail with the systems 
of construction then introduced ; but the same necessity does not 
exist with regard to the history of cable traction abroad, and I 
shall therefore now proceed to exhaust it, although the completion 
of the lines referred to may fall within the period reserved for 
separate consideration. Next after London came the city of 
Edinburgh, where two lines have been constructed and are now in 
operation. The north side of Edinburgh presents a series of steep 
grades, over which—although the routes were scheduled for the 
purpose—it was found impossible to operate the proposed horse 
tramways. During my connection with Edinburgh, in 1883, the 
Northern Cable Company was incorporated, to furnish this part of 
the city with cable tramways. In all, the twolines give about six 
miles of a single track, each line being a double track about a mile 
and a-half long. The steep parts of both routes run parallel; 
and, as a consequence, one power-house is made to operate both. 
Both routes bring p s to the b centre of the city; 
but having no through or transfer arrangements with the general 
tramways’ organisation of the city, as is the case at Highgate, the 
traffic is less than it would be were such connections provided. 
So far as design and construction are concerned, the Edinburgh 
roads approximate very closely to the methods adopted at Highgate. 

Following on Edinburgh came the city of Birmingham, where a 
system six miles in — was completed about a yearago. This 
road is ——. well and substantially built and equipped, the 
engineers being Mr. Joseph Kincaid, of London, and Mr. Edward 





Pritchard, members of the Institution of Civil Engineers, The road, 
in many of its leading details, modified and improved to comply 
with the local conditions, follows the principles observed in the 
construction of the Chicago cit; 
successfully conducted by the 
Company. 

The attention of street railway men in Europe will probably be 
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although they refer more to the financial aspect of the questi 
gather the results of the past year’s operations to hans cee: 
follows :— “ 
Average cost. Ne 
Steam .. .. .. .. .. 22 centspermile run .. 91 ppl 
Electric (storage) «- 19 ” ” oe I F 
an is us <6 19 * ” ae . 
Cable 12} ” ” 123 ” 


Not only has the progress of the use of mechanical power on 
street railways been retarded by the restrictions placed on them 
by the Government and local authorities, but from the official 
returns we gather the remarkable fact that there now is a less mile. 
age of tramways in operation in that country than in the preceding 
year. The number of passengers carried annually is about thirteen 
as against one hundred times the population in the United States. 
The maximum speed attained on British tramways is seven miles 
per hour, as against an average of nine miles per hour in America, 

As indicating the direction of public opinion at this time on the 

uestion of cable traction in the British Islands, I venture to quote 
the views recently expressed by Mr. W. W. Duncan, of London 
the eminent tramway and financial expert, in reference to the 
subject :—‘‘I say unhesitatingly, from my study of the systems 
worked in Chicago and San Francisco, that where tramways are in 
a position to raise fresh capital for reconstruction—as they will be 
when they have come to an understanding with the local authorities 
—there is bound to be a great extension of cable motive power 
throughout the kingdom.” 
_ Melbourne, Australia, under Mr. G. S. Duncan, as engineer, has 
just completed a splendid system of cable roads about eighty-five 
miles in extent, which is claimed to be not only the largest but 
— the most successful in the world, as it certainly is, 
financially speaking, the most prosperous; while Sydney—New 
South Wales—Bragga and Lisbon—Portugal—Constantinople, and 
ae Kong, have inaugurated, or are in process of adopting, the 
cable. 

During the past year a short length of cable tramway has been 
constructed and re into operation from the Place de la Republique 
to the heights of Belleville, Paris, Ina recent inspection of this 
road I found that here, too, the example of Highgate had been 
adhered to, but not without many singular defects, the construction 
and equipment leaving so much to be desired that I was not 
surprised to find that the operations were not being attended with 
any degree of success, At the time of writing, a practical start 
bas been made to deal with the question of cable motive power 
seriously in Europe; for example, I have recently inspected and 
reported on the question of cabling a section of the Continental 
Metropolitan Tramways system of the southern division of Paris, 
and that proposition is now under consideration. 

The Brixton route of the London Tramways Company is being 
converted to cable, and already, as I am informed, some sixty 
miles of horse tramways of the several London companies have 
been scheduled for a like transformation. Parliamentary powers 
have been obtained by the Bristol Tramways Company, and the first 
section—five miles of track—will be cabled in that city during 
the coming year, on plans prepared by Mr. Joseph Kincaid. In 
relation to Bristol it is interesting to record that so long ago as 
1878 1 reported in favour of cabling the tramway lines on the hilly 
portions of this company’s system ; this, however, was far ahead of 
the times, and it was only this year that the company was enabled 
to obtain the necessary powers to proceed with the work. In 
Scotland, the city of Glasgow, which owns the horse lines and 
leases them to an operating company, has in view the early con- 
version of several branches of the system to cable traction, and in 
the negotiations now being conducted with the Edinburgh Corpora- 
tion for the renewal of the lease of the horse tramways there, 
conditions are being laid down by the municipality for the cabling 
of a large section of their more heavily-graded lines. During the 
past few months I have been invited to visit Live 1 and Dublin 
In view of the introduction in the near future of the cable traction 
in those cities, and I have also made a tour of a large number of 
the cities of France and Germany with a view to practical action 
for the further development of the system. 

(To be continued.) 








LEEDS ASSOCIATION OF ENGINEERS. 


THE monthly meeting of the Association, and the half-yearly 
meeting for the election of committee, &c., took place in the 
lecture-room, 5, Park-lane, on Thursday evening, October 30th, 
the President—Mr. T. Craister—in the chair. There was a large 
attendance of members, which was the more satisfactory as this 
was the inaugural lecture meeting of the session 1891-92. 

The Secretary—Mr. J. A. Tempest—announced that Mr. A. T. 
Walker and Mr. Albert E. Kitson would respectively occupy the 
chair and the vice-chair at the twenty-sixth annual dinner, to be 
held at the Queen’s Hotel on Saturday, December 5th. 

After the nomination and election of new members, the meeting 
re-elected three members of committee—Messrs. 8. Thornton, 
G. W. Blackburn, and W. Wilkinson—without opposition, Mr. 
W. Sheldon was elected an auditor, vice Mr. Chapomee, who 


retired. 
Alfred Towler, Mem. 





The Vice-President—Mr. Inst. of 
Mechanical Engineers—then read a paper on “‘ Air-pumps and Con- 
densers for Steam Engines.” He noted the great waste of fuel 
with high-pressure engines expanding into the air at several 
pounds per square inch above the atmospheric pressure. The 
early steam engines were essentially condensing engines. In New- 
comen’s engine the condenser was the steam cylinder. James 
Watt so improved this engine by adding a separate condenser that 
a saving of 50 percent. in fuel was effected. Engineers were often 
asked what saving in fuel they were prepared to guarantee ina 
given non-condensing engine if a condenser were added. This 
depended entirely upon the initial steam pressure. With high- 
pressure steam the saving would be less than with low-pressure 
steam. In order to insure a good vacuum it was imperative to 
have an air agg, Fequomey to the condenser to eject condensed 
steam and air. e great principle in designing air pumps was to 
get rid of the air first. It should not be allowed to remain in the 
pump to be alternately expanded and compressed. The author 
was still of opinion that the horizontal type could be and had been 
made to give as good results as the vertical, at a much less first 
cost. Generally speaking, it was inferior only in one thing. It 
was usually fixed at the same level as the cylinder, and conse- 
quently the water in the latter did not drain into it as readily as 
into the vertical type, which was invariably fixed at a lower level. 
The author then gave a description of different designs of con- 
densers, valves, buckets, packing, modes of fixing condenser tubes, 
illustrating the same with numerous drawings. The President 
invited discussion. 

Mr. J. C. Moorhouse put questions, and also referred to air con- 
densers and to feed-water heaters and heater condensers. 

Mr. Alf. Atkinson, ex-president, said that his experience proved 
Pollit’s condenser to be a highly-efficient one, and had found it 
give astounding results. In the detail of construction of suction 
and penyenig be sep of air pumps, he was opposed to the use of 
springs, as, being out of sight, they were liable to give out without 
it being noticed. He corroborated the author in objecting to using 
the condensed stéam over and over again. He also referred to air 
condensers, and to the securing of tubes in surface condensers. 

Mr. Jas. Hargeaves made a few very practical remarks respect- 
ing temperature in the condenser. Personally he _— the 
vertical air pump where it could conveniently be used. ; 

Mr. Towler having very fully replied to the several questions 
raised, on the motion of Mr. Moorhouse, seconded by Mr. Atkinson, 
and supported by the President, a hearty vote of thanks was 
accorded to Mr. Towler for his paper. 
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RAILWAY MATTERS. 


Ir is stated that there are sixty miles of snow sheds on 
the Central Pacific Railroad. 

Iv is reported that the directors of the London, 
Brighton, and South Coast Railway Company have decided to 
yromote a Bill in the next Session of Parliament, the main object 
of which is to obtain power to acquire certain important properties, 
which are now the subject of reference, for the purpose of greatly 
enlarging their terminus at Victoria station. 


In this column of our issue of October 23rd, mention 
was made of a Dutch railway zone tariff, which should have come 
into force in September last. In reference to this we learn from 
the Holland Railway Company, that though the rates quoted were 
right, neither the Netherlands State nor the Holland Railway 
Company nor any of the less important companies of the Dute 
system, have adopted the zone tariff ; the actual tariff being an 
ordinary differential tariff. Nor is it likely, we are informed 
by the administration department, that it will be adopted very 
soon. 

THE narrow gauge portable railroad which was designed 
for transporting the steamer of the German African agent, Major 
Wissmann, from its landing place on the coast of Africa to Lake 
Victoria, by man power, hasa length of only about 820ft., while the 
length of the train which will carry the sections of the vessel, pro- 
visions and stores, &c., will be about 328ft. The sections consist 
each of two rails and a cross sleeper at one end. At the other end 
each rail is fitted with a hook, by which itis fastened to the pro- 
ceeding section already laid down. Each track section weighs 
about 62 1b, 

Tue Barnsley Town Council have, by resolutions passed 
at a special meeting, expressed its general approval of the Bradford 
and South Yorkshire Railway. This is a scheme of which very 
little has been heard as yet. Its promoters contemplate the con- 
struction of a line running from Bradford through Barnsley to 
Sheffield. A deputation of gentlemen concerned in the new 
undertaking was introduced to the Council, and Mr. Addyman, 
solicitor, Bradford, acting as spokesman, pointed out that the 
Bradford and South Yorkshire Railway would afford Barnsley 
what it did not at present possess—a through line. 


Tue time has not yet arrived for any definite statement 
as to the projects to go before Parliament during next session. 
It does not, however, appear at all probable that the South- 
Western Railway Company will deposit a Bill in the next Session 
of Parliament for an electric railway between Waterloo and the 
City, as has been reported. Several schemes have, we believe, 
been brought under the notice of the company by independent 
parties, not only for a line to the City, but also for underground 
railways to the west and north of London, but it is not known 
whether any of these schemes will be proceeded with. 


Tuer Brussels correspondent of acontemporary, writing 
under date October 26th, says :—‘* Mr. van Laun, who has received 
the contract from the Mozambique Company for the construction 
of the Pungwe River Railway, bas left here for London. The sum 
of £600,000 of the capital has already been offered on certain 
conditions, which are at present under consideration. The surveys 
of the projected railway bave been completed, and the plans are 
now on their way to England. As soon as they have arrived 
active steps will be taken. Mr. van Laun, who is himself an 
Englishman, declares that during the building of the line every 
facility will be given by him to parties of Englishmen proceeding 
to Mashonaland by the Pungwe route, Mr. van Laun having 
obtained special powers for this purpose.” 


A MEETING was held at Chester, recently, to consider a 
proposal to construct a new railway through Flintshire from Mold, 
where it would join the North-Western Railway, to Prestatyn, on 
the same company’s Chester and Holyhead line, Objection was 
taken by several delegates to the connection with the London and 
North-Western system, and after a lengthy discussion tne pro- 
moters agreed that the railway should commence at Buckley, the 
line there to be linked up with the Manchester, Sheffield, and 
Lincolnshire route from Chester, vd the Dee bridge to Wrexham. 
It was unanimously resolved to proceed this year with a Bill for 
the construction of the line from Buckley to Holywell, vi@ Mold, 
leaving the extension from Holywell to Rhy] for another year. The 
new railway is regarded as the initial movement for providing and 
completing the route throughout North Wales. 


In a report on the collision which occurred on the 29th 
August, at Facit station on the Bacup and Rochdale Branch of the 
Lancashire and Yorkshire Railway, when a passenger train from 
Bacup for Rochdale was run into at the rear by a stone train from 
Britannia station, of which train the driver had lost control in 
descending the steep gradients by which Facit is approached from 
the Bacup direction, Major-General Hutchinson says :—This very 
serious por San was caused by an error of judgment on the part of 
Ferriday, the guard of the stone train, in not having pinned down 
a sufficient number of brakes before commencing the descent of 
the ~ gradients which prevail for 1} miles between the summit 
of the line and Facit station. Considering the nature of the 
engine, the weight of the train, and the greasy state of the rails, a 
judicious guard would have pinned down the brakes on at least 
nineteen to twenty wagons out of the twenty-four loaded and one 
empty wagons, of which the train was composed, whereas Ferriday 
contented himself with having thirteen brakes pinned down. There 
is but little doubt that had the line on the Rochdale side of Facit 
been a double line this collision would have been avoided, as the 
rr, train would then have been able to proceed on its journey 

fore being overtaken by the runaway train, it would also prevent 
the possibility of a runaway train meeting another train on the 
Rochdale side of Facit station, asmight have happened in the present 
instance had the runaway train not been stopped by the collision. 


In reporting upon an accident which occurred on the 
22nd September at Ellesmere station on the Oswestry and Whit- 
church—single—line of the Cambrian Railway, Major-General 
Hutchinson says:—In this case the 6 p.m. up passenger train froml 
Aberystwith for Whitchurch, due at Ellesmere at 9°51 p.m., when 
passing the facing points leading to the up platform which remained 
on the rails of the up loop line. The evidence makes it perfectly 
clear that this accident was caused by the facing points at the 
Oswestry end of the loop line being half open when reached by the 
engine of the up mail train, the result being that the whole of the 
train, with the exception of the last vehicle, left the rails and 
stopped, after the engine had run about 70 yards from the points, 
in such a position as might have been expected from the wheels 
having got astride of the points. I presume the trailing wheels of 
the vehicle in front of the horse-box must have temporarily closed 
the points right or nearly right for the up loop line, in which 
position they remained till the horse-box had got past them, when 
they sprang back to their half-open condition. There is but little 
doubt that this half-open state of the points was owing to their 
having been run through in a trailing direction and damaged by 
the first of the three down trains which preceded the up mail 
train, when they were locked right for the up loop, owing to the 
bolt, attached to the distant and indicator signal wire, not having 
been completely withdrawn from the bar connected with the loop 
points when these signals were put to danger upon the arrival of 
the up train, which preceded the first of the three down trains. 
This allowed the distant and indicating signals to be lowered by 
the ratchet lever, although, owing to the bending of the swan neck, 
the points were not in their proper position. Had the rule direct- 
ing that wire locked loop line facing points shall be examined by 
some competent person to insure their being in proper order, been 
attended to, the condition of the points would have been seen in 
time to have prevented the accident. The proper interlocking of 
Ellesmere station is now shortly to be commenced. 





NOTES AND MEMORANDA. 


Accorpine .to the. Mysore Herald, “ experiments with 
dynamite for producing artificial rain are to be attempted in 
Mysore, according to the American system. Mr. Sanderson, of 
Kheddah renown, is to make them.” 


Accorpinc to the American Engineering News, 
aluminum is to be substituted for cast iron in the tower of the new 
public buildings in Philadelphia, where it will save 400 tons in 
weight and avoid the constant expense of painting. 


Tne total number of vessels meeting with casualties 
on British coasts, in the year ended the 30th June, 1890, was 4344, 
or 72 more than in the previous year ; but there was a decrease of 
51 in the number of lives lost, the total for the year being only 
406. 


Tue following information is given as being of use 
in connection with painted paper :—Unsized paper is coated with 
an aqueous solution of dextrin. When this coat is dry a layer of 
siccative oil paint is applied ; and the sheet so obtained may be 
used for packing purposes, to render fabrics impermeable to 
water. 


Tue localities of the shipping casualties, excluding 
collisions, during the year ending June, 1890, were as follows :— 
East coast of England, 774; south coast, 565; west coast of England 
and Scotland and east coast of Ireland, 1085 ; north coast of Scot- 
and, 112; east coast of Scotland, 154; and other parts, 222. Total, 
2912, or 223 more than in the previous year. 


TERRESTRIAL magnetism and solar physics in their 
relation to meteorology, is to be made the work of a special 
department in the Weather Bureau. Professor Frank H. Bigelow, 
late assistant in the Nautical Almanack: office, will be in charge. 
Professor Bigelow’s recent discoveries regarding the solar corona 
and terrestrial magnetism, says Hngineering News, especially fit 
him for this post. 


A LARGE sewer is being constructed in Brooklyn as a 
relief sewer. It is about 9000ft. in total length, and 12ft., 14ft., 
and 15ft. in diameter, lined with 16in. of brickwork. It is 
tunnelled, says Engineering News, on the Anderson pilot system, 
through dry sand, gravel, and boulders. The progress last 
month, working from six headings, was a little over 1000ft.; and 
last week the progress was 262ft. 


Accorp1NG to the report of Mr. W. J. Dibdin, F.I.C., 
F.C.S., on gas supplied to London during the week ending October 
24th, there were four occasions on which the illuminating power of 
the gas was below the standard, viz.:—On the 22nd inst., at St. 
John’s Wood, 15°8 candles; on 23rd inst., at Blackfriars, 15:3 
candles; on 23rd inst., at Clapham, 15:7 candles; and on 24th 
inst., at Clapham, 15°6 candles. The pressure of gas supplied by 
the Gas Light and Coke Co., as tested in Parkhurst-road, N. on 
21st inst. at 5.30 p.m., was 1‘9in, 


AccorpinG to Indian Engineering, the present length of 
roads in Calcutta is :— Stone-metalled, 96 miles—75 miles in the 
town proper, and 21 miles in the added area; brick-metalled, 
152 miles—84 in the town proper, and 68 miles in the added area ; 
kutcha 29 miles in the added area. The total length of municipal 
roads is therefore 2794 miles. Besides this length there are 34°94 
miles of road over sewered ditches within the town area—thus 
raising the grand total to 314 miles of thoroughfares. The two 
terminal sections of the New Central Road were completed and 
opened for traffic by the end of the year, and work in the other 
sections is still in progress. 


WE learn as to the water supply of the city of Calcutta, 
says Indian Engineering, that the length of mains and services on 
the filtered system is 231°45 miles—including 70°67 miles in the 
added area—of which 47°14 miles were laid during 1890. The 
length of the unfiltered system is 66:25 miles. The average supply 
per day of filtered water was, last year, 17,182,383 gallons, and of 
unfiltered water 3,507,095 gallons, This gives 39°46 gallons of 
filtered water per head per day for the town proper, and fifteen 
gallons per head per day for the added area, The number of 
premises connected with the filtered water service mains in the 
town and added area combined was 19,850, of which 657 were 
served during the year. 


TueE Scientific American gives the following particulars 
in connection with the manufacture of whitecement: White cement 
of the same character as Portland cement is made by grinding to- 
gether three parts of chalk and one of kaolin, burning at red heat 
and grinding again. The cement made by this process hitherto has 
shown a tensile strength only about one-half as great as that of 
good Portland cement, but it has the hydraulic quality and other 
characteristics of Portland cement, and it is to be hoped that the 
manufacture may be so improved as to increase the tensile strength 
to the point required for making artificial stone. If a white 
cement can be found for a matrix it will be easy to obtain aggre- 
gates of light colour by utilising white sand, marble dust, white 
tale, and so on, suitable for making a concrete which could be used 
in place of marble. 


In the States a large number of electrical heaters have 
been proposed. As showing their economic inefficiency, they are 
compared with the cost of gas used in gas stoves for domestic and 
other purposes. In the paper by Mr. George H. Christian, pub- 
lished in Engineering News of May 30 the fuel gas, at 50 cents per 
1000ft. was stated to furnish a given amount of heat at the same 
cost as hard coal at 750 dols. per ton. But with the exception of 
the natura] gas regions there are few cities where gas for heating 
purposes can be had at this rate. A common price, however, is 
l dol. per 1000ft., and at this price it is generally considered a 
pretty expensive fuel, even for cooking purposes. The total 
calorific value per 1000ft. of gas may be taken as 400,000 heat 
units. The prices of electricity in New York City vary from 
14 cents per horse-power hour for incandescent lighting to from 
5 cents to 10 cents or more per hour for power es. One 
horse- power, 33,000 Seat-pamnie per minute, 1,980, foot-pounds 
per hour, equals 2565 heat units. If 2565 heat units obtained from 
electric energy cost 5 cents, for a dollar we can obtain 20 times as 
much, or 51,300 heat units, assuming no losses. Buta dollar’s worth 
of gas will furnish 400,000 heat units; hence the electric heating 
is nearly eight times as expensive as the heating by gas at 1 dol. 
per thousand feet. 


AccorDING to a recent report of the United States 
minister at Lima, petroleum promises to become the most important 
industry of Peru, the oil fields being said to cover 7500 square 
miles, while the Pennsylvania oil region is confined to somewhat 
narrow limits. The refined kerosene manufactured by the London 
and Pacific Petroleum Company at Talara, near Paila, in Northern 
Peru, has so far displaced the American article that it is impossible 
to purchase anything but Peruvian kerosene in Lima. The first 
shipment to this market from Talara was made in December, 1889, 
and now almost the whole west coast of South America is supplied 
with the Peruvian article. The London and Pacific Company is 
rapidly extending its works, increasing its manufacturing capacity, 
and enlarging its shipping facilities by the purchase of steamers. 
The design of the company is ultimately to extend its trade to 
China, the Hawaian Islands, and Japan, where it is almost sure to 
come into conflict with American petroleum. In addition to the 
London and Pacific Company, another company, owned principally 
by F. G. Piaggio, at Callao, is operating an establishment at 
Zonitos, near Talara, and its product is also on sale in this market. 
Three new companies with large capital were organised in London 
during the early part of the current year, for the purpose of work- 
ing the petroleum beds between Paita and Tumbfer. 











MISCELLANEA. 


Mr. W. Booru-Scort, C.E., chief surveyor and engineer 
to the Vestry of St. Pancras died suddenly on Saturday morning 
at his residence at Hampstead. The appointment is worth £650 
per annum. 


WE are requested to state that on the 9th inst., Messrs. 
Belliss and Co., Birmingham, will open a London office in West- 
minster-chambers, Victoria-street, S.W., under the management of 
their London representative, 


Tue first-class cruiser Edgar, built at Devonport and 
engined by Messrs. Elder, underwent an eight hours’ natural 
draught trial off Plymouth on Wednesday, with satisfactory results, 
The contract power of 10,000-horse power was slightly exceeded. 


WE have received a copy of the “ Abstract of Clauses of 
the Public Health Act,” reprinted from the Metropolitan Local 
Government Journal. \t is provided with a sufficient index, and 
forms No. 5 of the ‘‘ Lucal Government Handy Series,” published 
by S. Edgecumbe Rogers, Salisbury-square. 

Tue first half of the off-shore dock which Messrs. Stand- 
field and Clark have designed for Smith’s Dock Company, of 
North Shields, was successfully launched from their 0 | on 
Monday last, the 2nd inst. The launch was specially interesting 
from the fact that it was made broadside on. 


Tue Ship Canal News believes that the St. Mawe’s Castle, 
which is now running from Eastham to Northwich vid the Ship 
Canal and Weaver Navigation, is the largest steamer—at any rate, 
the largest passenger steamer—which has visited that inland town. 
She is a screw steamer, 25 tons burden, capable of accommodating 
259 passengers, 


An artesian well, 3095ft. deep, is reported as having 
been successfully sunk by Mr. 8. Swanson for the Ashland (Wis.) 
Iron and Steel Company. The well, says Engineering News, was 
begun June 8th, 1890, and completed September 29th, 1891, at a 
cost of over 14,000dols. After the first 175ft. the remainder of 
the well, it is said, passes through brown sandstone. Water rises 
to the surface. 


Engineering News states that a nickel-steel ingot, 
weighing more than 25 tons, has been successfully cast at the 
Homestead Steel Works. It is to be rolled into a single armour plate 
for the monitor Monterey. This is the largest plate yet cast at this 
mill ; but experiments are shortly to be made on a 50-ton ingot. 
The 12in. tube, for the first American-made 12in. gun, has been 
turned out at Bethlehem, and is now in the lathe at Watervliet 
Gun Foundry. 


Tue United States Chief of Ordnance has decided to 
establish a laboratory at the Frankfort, Pa., Arsenal, for experi- 
ments with smokeless powder. The samples of this class of ex- 
plosive which have come from private sources have not been very 
satisfactory, and there is apparently little interest among American 
chemists regarding such a composition. The ordnance authorities 
kope by conducting inquiries of their own to secure a suitable 
smokeless powder. The chemist has not yet been selected. 


INTELLIGENCE from Rome states that that city is 
to be lighted by means of the beautiful Falls of the Teverone. 
The waterfall will supply the power for producing the electric 
light, which the authorities have just decided to use in the 
principal streets of the capital. The distance which the current 
has to be transmitted is 18 miles. Two hundred electric lamps 
are to be installed through the whole length of the Corso, the Via 
Nazionale, the Corso Vittoria Emmanuele, and other streets. 
They will be hung over the middle of the roadway, as in other 
Italian cities. 


Wirs the close of navigation it would be well, says the 
Marine Review, for vessel masters to remember that a law passed 
by the last congress demands that before January Ist, 1892, the 
name of every documented vessel of the United States shall be 
marked upon each bow as well as the stern, and with a steam 
vessel the name must appear upon the pilot-house also. Govern- 
ment officials on the lakes may not interfere in the matter of 
marking the names on the bows until navigation opens in the 
spring, but they have made no announcement of what they will do, 
and the law says names shall appear on the bows of all vessels 
before January lst next. The name shall be painted, or carved or 
gilded, in Roman letters in a light colour on a dark ground, or in 
a dark colour on a light ground, and to be distinctly visible. The 
smallest letters used shall not be lessin size than 4in. The penalty 
is 10 dols. for each name omitted. Raised letters may be used. 


THE amalgamation of the offices of Engineer for 
Bridges and Colonial Architect, which was decided upon some time 
ago, by the Queensland Government, has been effected, and Mr. 
Alfred B. Brady, Assoc. M. Inst. C.E., who was appointed to 
the joint offices, has commenced duty. Mr. Brady, who was 
appointed Engineer of Bridges on 5th June, 1889, arrived in the 
colony in December, 1884, and entered the Government service 
almost nny assistant engineer in the Railway Depart- 
ment, Brisbane. e was then made assistant and afterwards 
Engineer of Bridges. In his professional career Mr. Brady passed 
through a course of training in architecture as well as engineering, 
and he gained considerable experience in England in the engineer- 
ing and architectural department of the Lancashire and Yorkshire 
Railway Company, where he served from 1871 to 1879. After 
that he occupied various positions as engineer, surveyor, and 
architect. His present office is that of Engineer for Bridges and 
Supervising Architect. 


Mesquite block paving has been laid in San Antonio, 
Texas, for two years past, and, according to Engineering News, is 
said to be wearing very well. The mesquite is abundant through- 
out south-western Texas, the trees resembling old peach trees in 
their general appearance. The wood is very tough and durable. 
In laying the pavement the roadway is graded to the desired 
cross-section,- and well rolled with an Aveling and Porter road- 
roller. Then a layer of concrete 4in. to 6in. thick is laid, and well 
rammed. Over the concrete is spread a sand cushion lin. thick, 
and the mesquite blocks are laid on this. The blocks are made by 
sawing the round sticks of the mesquite wood into 5in. lengths; 
the diameter of the blocks varies from 4in. to 8in. The blocks are 
laid with the smallend up. The total amount of this pavement 
which has been laid in the city is nearly 40,000 square yards, the 
cost of which has been about 3°00 dols, per square yard. Under a 
contract now in force about 10,000 yards more are to be laid. 


At the meeting of the London County Council on 
Tuesday, the Bridges Committee reported that the Council, on Octo- 
ber 13th, referred to them the following tenders for the construc- 
tion of the Blackwall Tunnel:—Messrs. Hugh Kennedy and Sons, 
£1,112,160 6s. 3d.; Mr. J. Jackson, £1,018,812 ; Mr. W. Webster, 
£974,580 8s.; Messrs. S. Pearson and Son, £871,000. Messrs. S. 
Pearson and Son, whose tender was the lowest, were contractors of 
high standing, and were now engayed in satisfactorily completing 
the Hudson River Tunnel at New York by compressed air with a 
pneumatic shield, under the direction of Sir Benjamin Baker, the 
method of construction being similar to that proposed to be used 
in constructing the Blackwall Tunnel. The committee recom- 
mended that, subject to an estimate being submitted to the 
Council by the Finance Committee, in accordance with the statute, 
the tender of Messrs. S. Pearson and Son for the construction of 
the Blackwall Tunnel, amounting to £871,000, be accepted, and 
that the solicitor be instructed to prepare the necessary contract. 
This recommendation was carried, but eight members dissented. 
There is considerable feeling inst this tunnel, and some believe 
it will never be of much use. ith its far distant approaches and 
underground character, it is urged that it is not what is wanted. 
A bridge is very much favo by many. 
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FOREIGN AGENTS FOR THE SALEOF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwietmEver, Bookseller. 

NEW YORK.—InternationaL News Company, 83 and 85, 
Duane-street. 








PUBLISHER'S NOTICE. 


*.* With this week's number is issued a Two-page Supplement of an 
engraving of an Express Passenger Locomotive, Great Northern 
Railway. Hvery copy as issued by the Publisher includes a 
copy of the Supplement, and subscribers are requested to notify 

the fact should they not receive it. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*.* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,.~ In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received Ly us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

8. P. (Chester).—Engines of the kind named are made ly Mr. Arthur 
Rigg, 42, Old Broad-street, B.C. 

F. N. (Coalville). — Get jirst “ Practical Electric Lighting,” by A. B. 
Holmes. London: E, and F. N. 

G. W. F.—As far as we can gather from your inquiry, it appears that 
Hoare’s “* Mensuration and Decimal System,” published by Effingham 
Wilson and Co, will suit you. 

R. G. (Force and Motion).— The cart and horse illustration has been done 
over and over again, It does not apply at all. You ought to see that 
Professor FitzGerald is working on entirely different lines. 

G.. G. anp Co. (Wakefield).— We must refer you to the Board of Trade, 
Westminster, for the information you want. They possess it, but whether 
it is in a convenient form for publication we cannot say. 

B. B.—Jf you will read what we have published, you will sind that we 
have already stated that additional particulars of the Great Eastern and 
engravings of her screw engines will be found in THe ENGINEER for 
May 7th and 14th, 1886. One funnel was removed when the ship was 
Jitted with new boilers, during her cable-laying carcer. 


Spon. 


X. Y.—There is no modern book on railicay construction in general. There 
is a useful little book entitled, ‘‘ Railway Appliances: A Description of 
Details of Railway Construction subsequent to the Completion of the 
Earthworks, including a short notice of Railway Rolling Stock,” by J. 
Wolfe Barry, published by Longmans. Railway construction is dealt with 
in numerous books and papers, taking special parts, as tunnel construc- 
tion, permanent way, bridges, and so on. On bridge construction books 


are very numerous, more particularly from the college point of view, 
namely, on stresses and strengths in and of the various parts of different 
forms of girders and members of girders, A good book on the * Design 


of Structures,” froia this point of view, is that Ly S. Anglin, published 
by Grifin and Co. A useful little Look is that on “ Strains in Iron- 
work,” by H. Adama, published by E. and F. N. Spon; and another 
on ** Materials and Construction,” by F. Campin, published by Crosby 
Lockwood and Co. A comprehensive work is “* Theory of Stresses in 


Girders, de.," by B. B. Stoney, published by Longmans and Co. On 
the actual designing and building of bridges there are few books, most 
of them large ones, such os Humber's “ Iron Bridges,” but Matheson's 


“Works in Iron” may help you, published by Spon. 


Say more pre- 
cisely what you want. 
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MEETINGS NEXT WEEE. 


Tue Institution or Civi, Enoineers.—Tuesday, November 10th, at 
25, Great George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Address by Mr. George Berkley, President, and presentation of medals, 
premiums, and prizes awarded during the last session. Friday, 
November 13th, at 7 30p.m. Students’ meeting. Papers: ‘‘ Description 
of the Works on the Barking and Pitsea Extension Railway,” by Henry 
E. Stilgoe, Stud. Inst. C E. ‘‘Rail-pile Bridges in Ceylon,” by Harry 
Bucknall, Stud. Inst. C.E. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, November 12th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
8.W.,at8pm. Ordinary meeting. Paper, ‘‘ Description of the Standard 
Volt and Ampére Meter used at the Ferry Works, Thames Ditton,” by 
Captain H. R. Sankey (late RE.), Member, and F. W. Andersen, 
Associate. 

Soutu STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS MANAGERS. 
—The opening meeting of the session will be held at the Institute, 
Dudley, on Saturday, 7th inst., when a paper will be read by the 
President on ‘‘ Blast Furnace Plant, Equipment, and Design.” 

GroLocicaL Soctety.— Wednesday, November llth. First meeting of 
session 1891-92, Papers: ‘‘On Dacrytherium Ovinum from the Isle of 
Wight and Quercy,” by R_Lydekker, B.A., F.G.8. ‘* Supplementary 
Remarks on Glen Roy,” by Thos. F, Jamieson, F.G.8. 








DEATHS. 

On 27th October, at Clady House, Cairnryan, Stranraer, Wigtonshire, 
Henry Tempce Humpureys, C.E. Friends will please accept this 
intimation. 

On Sth October, at Bootan, in Afghanistan, Epwaxp CampBeLi 
Hereert, of the Indian Public Works Department, aged 25 years, only 
son of the late E. C. Herbert, and nephew of M. b. Herbert, of 32, 
Eccleston-street, 8. W. 
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OVERTIME ON THE TYNE, 


A STRUGGLE not more important than deplorable has 
taken place on the Tyne. The Amalgamated Engineers 
and the masters have joined issue on a question of overtime. 
The details of the struggle are in some respects compli- 
cated by local interests. For example, there is a certain 
amount of dissension among the men. Thus, in New- 
castle, the action of the men on the Wear is considered 
at least premature. But with these details it is unneces- 
sary that we should concern ourselves. The broad facts 
admit of being very simply stated. The engineers of 
Sunderland object to overtime on principle, for both men 
and apprentices. They assert that it is unhealthy and 
wasteful, and that it keeps some men idle while others 
have more to do than is good for them. If overtime were 
abolished, the diffusion of employment would be pro- 
moted. They admit, however, that in engineering works 
it constantly happens that overtime must be employed 
to deal with special cases, such as breakdown jobs, and 
they are content that overtime shall be worked under 
such conditions, provided a delegate of the union sanctions 
it. The masters naturally and reasonably contend that 
to concede this point would be to hand over the control 
of their shops to the union. This they decline to do. 
The result has been, so far, a partial strike and a partial 
lockout, which might at any moment assume enormous 
proportions. 

In all our experience we never yet met with an 
engineering employer who did not regard overtime as 
something to be shunned with the utmost care. It involves 
a very large extra expenditure on wages and establishment 
charges. It throws heavy and unwelcome labour on fore- 
men andmanagers. It is from every point of view a nui- 
sance. Unfortunately the experience of half a century or 
more has taught engineers that it is impossible to do with- 
out it, and no persons are more likely to suffer than the 
men themselves by its abolition. The great body of the 
workmen seem to be curiously ignorant of what is going 
on around them. If they kept their eyes open they 
would see that, in order that every man may have work, 
the various departments must keep step with each other. 
There is nothing like a practical illustration to make 
things clear. In a given shop a large triple-expansion 
engine is being made. It is in course of erection. It is 
found that further progress is stopped by the absence of 
some important details. These have not yet come from 
the lathes. The result is that the erectors are kept idle. 
A competent manager would know some days beforehand 
that the turning shop was behindhand, probably because 
the forge was not up to time with its delivery. The 
obvious course would be to work overtime in the turning 
shop to such an extent that no delay might be incurred 
in the erecting shop. The men contend that such a case 
ought not to occur, and that when it does occur it shows 
that there are not lathes enough nor a sufficient force in 
the turnery. But, in the first place, there may not be 
room to put down other lathes, and in the second, the 
number actually provided may be more than sufficient 
for the normal work of the firm, and it would be sheer 
waste of capital to introduce costly tools to stand idle 
much of their time. If once the hard-and-fast rule were 
laid down that overtime must not be worked, then the 
employer would be compelled in self-defence to refuse 
various orders which he can now take, and the first to 
suffer would be the men. Obviously it is to the interest 
of all parties to get as much work as possible out of a 
given establishment; for the output fixes the sum avail- 
able for distribution as wages. But the prohibition of 
overtime would reduce the output far below the possible 
maximum. In such a case as that which we have 
cited—an affair of daily occurrence —the employer 
would have no resource but to discharge the erectors. 








He could not afford to pay them for walking about 
with their hands in their pockets. Of course in a 
perfect establishment there would never be any delay. 
The foundry would make no wasters. Lathes would 
never break down. The work would always be 
mathematically adjusted in amount to the capabilities 
of the tools. But unfortunately this kind of perfection 
has never been attained yet, and probably never will be 
attained; and until it has been reached we fear that it 
will be impossible to avoid working overtime. There are 
only two alternatives. Either one department must often 
work overtime, or another department must often work 
undertime. The men would be the first to object to the 
latter expedient. 

The greater the ability of the works manager, the 
more complete his acquaintance with the capacity of his 
machine tools, the more trustworthy his men, the smaller 
is the chance that overtime will have to be worked; 
because the manager and his foremen will endeavour 
to keep all the departments in step. But no manager 
can accomplish the impossible. It seems, unhappily, to 
be vain to hope for much from the men in this direction. 
A very limited experience will suffice to teach anyone 
who cares to acquire the knowledge, that the men in the 
various departments of engineering establishments care 
nothing about their fellows in other departments. Thus 
it would be quite useless to ask moulders to get on faster 
with a job lest the men in the turnery should be idle 
for want of castings. The smiths are not likely to hurry 
themselves out of consideration for the fitting shop. If 
the men really studied each other's interests a little, 
they would find in the long run that they were enor- 
mously promoting their own well being. It would, how- 
ever, we believe, be sheer waste of time to dwell further 
on this point. Nevertheless it is worth mentioning. 

There is a belief, well or ill-founded, amongst the em- 
ployers on the Tyne, that the men are not really opposed 
to overtime, but that they want more money for it. This 
the men deny strenuously. Probably the truth lies, as 
usual, midway. It is beyond doubt that numbers of 
workmen abhor overtime, and hold that no pay can make 
it acceptable; while, on the contrary, others like it very 
much, and would rather work overtime for pay and 
a-quarter than not. In the present dispute the men 
protest that they do not want overtime to be absolutely 
prohibited. But they claim the liberty to refuse to work 
overtime without risk of dismissal, the only arbiter 
between the workmen and the foreman to be the union. 
It is quite clear that, even though under stress of cir- 
cumstances the masters conceded this point now, the 
war must break out againin avery short time. It would 
be practically impossible to carry on work under such 
conditions. It may not be known in the morning, for 
instance, whether a certain shop will have to run over- 
time at night. How is the union to be consulted, and 
its consent or refusal to be obtained in time? The men 
would find very quickly that the scheme was unworkable. 

The most satisfactory aspect of the present strike is 
that the Amalgamated Engineers are as yet untainted by 
the doctrines of new unionism, and include in their ranks 
large numbers of shrewd, clear-headed men. In all such 
unions the secretary plays a very important part. Un- 
happily, the Amalgamated Engineers have at present no 
secretary, and none can be elected for about nine months. 
The union is therefore, at a critical period without a 
leader, save a branch delegate, himself a candidate for 
the vacant post; so Mr. Knight, the secretary of the 
Boilermakers’ Society, came forward, and endeavoured to 
effect a settlement of the dispute. 

Unfortunately, good counsels did not prevail. Mr. 
Knight failed in arranging anything. The precise 
nature of the dispute will be gathered from the pro- 
position which Mr. Knight was authorised by the men 
to present to the employers on Monday, and from the 
reply of the employers. The former runs_ thus :— 
““(1) That the engineers return to work at the north- 
eastern shops at Wallsend ; (2) that all notices on both 
sides be at once withdrawn; (3) that no overtime be 
worked pending a settlement of the question ; (4) that a 
conference of engineers and employers be held as early 
as possible to settle terms for the regulation of overtime. 
This document is signed on behalf of the executive com- 
mittee on condition that clause 3 include apprentices and 
the whole question is settled during the week; and, 
further, that this settlement, as above, is subject to the 
approval of our joint committee.” The latter runs thus: 
““(1) That the engineers return to work at the north- 
eastern shops at Wallsend; (2) all notices and circulars 
with reference to overtime since the 1st of August, 1890, 
be withdrawn, all men to resume and be allowed to 
resume work on the old terms pending a settlement ; 
(3) that a conference of employers and representatives of 
the men be held this week to settle terms for the 
regulation of overtime, and that the first meeting be held 
immediately after the resumption of work, the whole 
question to be settled this week, if possible.” It will be 
seen that the employers desired the men to recede from the 
position they had taken. The men regarded the concession 
of this point as tantamount to a defeat. The result was 
that the conference of employers and employed, which 
could scarcely fail to result in a settlement, was indefinitely 
postponed. On Wednesday, however, an agreement for 
a meeting was arranged, and two committees—one of the 
masters and one of the men—conferred for some hours. 
The result was the preparation of the following proposals, 
which have been suggested by both committees as satis- 
factory. They require ratification before they can be 
regarded as accepted :—‘‘ (1) Employers undertake to 
discourage systematic overtime as much as possible. 
(2) Overtime to be paid for at the same rate as at present, 
subject to the following restrictions :—New work.—No 
man to be required to work more than sixty-five hours 
in any week, nor more than 280 hours in any four weeks, 
calculated from pay day to pay day. When men are 
working alternately night and day shift they shall, when 
required, continue working till relieved by men from the 
incoming shift ; this, however, not to become a practice. 
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They shall not be required to work any other overtime. 
Commercial repairs—No man to be required to work 
more than sixty-five hours per week, but systematic over- 
time to be avoided. Breakdowns in plant or usual shop 
repairs according to previous custom, and therefore 
exempt from above restriction; but overtime under this 
head to be discouraged as much as possible.” The docu- 
ment is signed by Captain Noble and Mr. Glennie, on 
behalf of the respective parties to the dispute. It is ex- 
pected that a vote by ballot or by means of a mass- 
meeting will be taken to-day. It is generally believed that 
the rules will be accepted, and the dispute thus ter- 
minated. 


THE DIRECTOR OF THE ROYAL DOCKYARDS, 


On Saturday last Dr. Francis Elgar terminated his 
five years’ service as Director of the Royal Dockyards, 
and joined that well-known Clyde shipbuilding firm, the 
Fairfield Company. Once more we have an instance of 
the head of an Admiralty department giving up every- 
thing in the form of rank and patronage enjoyed in the 
present, and all probabilities and certainties of the future, 
for the sake of the higher emoluments and wider scope 
afforded by mercantile enterprise. Sir Edward Reed did 
the same thing twenty years ago; Mr. Sennett took a 
similar course much more recently ; and now, after five 
years of excellent service in a position second only in 
rank to that of the Director of Naval Construction, Dr. 
Elgar finds it to be to his advantage to resign the 
occupancy of an office which was really created in order 
that the Navy might be benefitted by his mercantile 
experience, professional skill, and natural ability. But 
it is to be feared that it will always be so until the service 
of the State is more highly paid than at present. While 
salaries ranging from two to four thousand a year are 
paid to managers of private shipyards, it is hopeless to 
imagine that a capable and ambitious man, still in the 
prime of life, and with the expectation of many years of 
activity before him, will be content to endure the worries 
and red-tapeisms of a Government office for about fifteen 
hundred a year, even with the allurement of a pension 
for his declining days. Some, it is true, accept the posi- 
tion resignedly and work on quietly to the end; but these 
are not as a rule the men of mettle and action who find 
satisfaction only in great results and decline to follow a 
beaten track. Of the latter type is Dr. Elgar, and so one 
is now less surprised to find him returning to commercial 
life than when he entered upon duties involving so much 
responsibility, with so little freedom of action and so 
scanty a remuneration. 

During the five years of his service at Whitehall, Dr. 
Elgar has succeeded in achieving considerable results, 
despite the opposition which he encountered from the 
very outset. Had he been given a freer hand he would 
doubtless have done much more. He found the Royal 
Dockyards burdened with systems of control and methods 
of work which made them the most extravagant ship- 
yards in the country, and wholly prevented them from 
competing upon fair terms with the private trade in the 
production of ships of war. He has left the dockyards 
in the position of being able to build ships as quickly and 
as cheaply as they can be turned out anywhere in the 
world. To bring this about was no easy task, and would 
doubtless have been impossible had he not in his 
earlier days, both as an apprentice, a draughtsman, 
and a foreman in Portsmouth Yard, become only too 
familiar with the causes which tended to handicap the 
national shipbuilding establishments in their compe- 
tition with contract yards. This early experience 
was supplemented by a training in mercantile ship- 
yards in different parts of the country, which would 
never have been his had his enterprising and restless 
spirit not induced him, ere he was twenty-five years of 
age, to leave her Majesty’s service in order to push his 
fortune elsewhere. It was as chief of the staff to Sir 
Edward Reed that he first made his mark, and his 
subsequent career both at home and abroad built up his 
experience and broadened his ideas, until upon the 
founding of the John Elder Chair of Naval Architecture 
in Glasgow University he was at once selected as the 
fittest person to become the first Professor of the art 
of Naval Architecture in these islands. From Glasgow 
University he stepped into the Controller’s department at 
the Admiralty to fill the office of Director of the Royal 
Dockyards, and there achieved a task which had baftled 
all who had hitherto taken it in hand. 

Let it not be supposed that in our opinion Dr. Elgar 
has been well advised in all he has done in regard to the 
management of the dockyards. That he has been influ- 
enced by honest intentions we can well believe, and that 
he has worked with tact and energy we are sure. But it 
is nevertheless to be feared that in seeking to remove 
anomalies and get our ships built quickly and cheaply, he 
has forgotten that the Dockyards are not merely trading 
establishments working for a profit, but Government 
arsenals intended to do with certainty at all times that 
which private shipyards may help us in doing when it 
suits them to lend a hand, and when the state of trade 
in the country enables them to build ships of war at a 
reasonable price and with fair dispatch. But there 
are such things as strikes and other troubles in the 
labour market which often prevent mercantile builders 
from executing Government contracts within the 
promised time, and even from tendering for them within 
an approximation to the estimated cost. It is such con- 
tingencies as these which make it necessary for us to 
have national shipyards at all; for it would be a serious 
matter for the country to be at the same time faced with 
a war from enemies outside our borders and a labour 
war between shipyard workmen and their employers. 
Upon this account more than any other the Government 
had hitherto obtained such control over the employés 
in the Dockyards, by means of the establishment and 
pension systems, as entirely to preclude strikes or any 
disciplinary irregularities within their walls. Dockyard 


workmen may not have been so hard working as their 
neighbours in the private trade, nor may their systems 





of work have been of the most advanced and perfect 
character; but they were notoriously tractable, and 
entirely under control. If they did not work hard they 
worked regularly, and when once they were within the 
yard gates they could not go out for a drink, or a smoke, 
until the bell rang at the appointed time. They always 
obeyed their officers, lost but little time, never struck for 
higher wages, and, in a word, they could always be 
depended upon up to the complement of the establish- 
ment. This is not the case in a private yard, the 
proprietor of which can never know how many men will 
present themselves for work on any day, nor what the 
demands of his workmen in regard to wages may be in a 
week hence. 

Dr. Elgar, in seeking to get the labour production of 
our Dockyards up to the best level attained in private 
establishments when all is going well, was so unfortunate as 
to strike a blow at the pension system. He saw that the 
Dockyard officers were reluctant to visit the extreme 
penalty of discharge upon idle men, because of the loss 
of pension which attended dismissal. The punishment 
seemed to them so severe, especially to the wives and 
children of the offenders, that they rarely or never inflicted 
it; and so men continued to shirk their duties in the 
belief that nothing serious to themselves would come of 
it. Dr. Elgar thought that if the permanent system of 
engagement with the certainty of pension were abolished, 
and the men were hired from week to week as in a private 
yard, there would no longer be any hesitation about dis- 
missing an idle oruseless workman, and that in the course 
of time only active and valuable men would be retained in 
the service. He, therefore, stopped all further permanent 
engagements either of apprentices who had completed 
their indentures, or of hired men who were next on the 
rota for establishment. The object was a good one, but 
it is to be feared that, in securing it, an evil has been 
admitted of a far more serious magnitude than the one which 
it was sought to remove. Already the trades unions have 
got a footing in the Royal Dockyards, and within the 
last week or two one section of the workmen have 
received instructions from their Society leaders to ‘‘ come 
out” unless the Admiralty increases their rate of pay to 
acertain amount. What the outcome of this will be it is 
not difficult to imagine, and the consequence to the 
Naval Service in the event of war would be of a very 
serious character. 

So far as we are aware, this has been the only 
important mistake in Dr. Elgar's Dockyard administra- 
tion. Any other shortcomings to be noticed appear due 
rather to circumstances beyond his control. The Naval 
Superintendents still reign supreme at the Dockyards, and 
will probably continue to hamper their working fora very 
long time to come. No Board of Admiralty has yet 
possessed the wisdom to discern that these officials are 
not of the right kind to manage a manufacturing esta- 
blishment; or, if they have discerned it, they have not 
possessed the moral courage to carry their views into 
effect. Solongas we have a redundant staff of admirals on 
the active list, and so long as the exigencies of naval promo- 
tion make such a staff appear necessary, for so long it is to 
be feared will their lordships be tempted to find a job for 
rear admirals at the Dockyards. If they could only be 
brought to see that it would be cheaper in the long run to 
pay these officers their salaries and let them stay at home, 
a step would be made towards better things. Dr. Elgar 
had too much experience of the service not to know that 
it would never pay him to fight the naval superintendence 
system. His course was evidently to do the best he 
could in spite of that system, and he did it. By the aid 
of the newly-created office of professional assistant to the 
Admiral Superintendent, he managed to reduce the evil 
to the possible minimum. If members of Parliament, 
who were recognised authorities on Dockyard administra- 
tion, could not succeed in getting rid of Naval Superinten- 
dents, we can hardly blame Dr. Elgar for not making the 
attempt; and now that he has gone from the Admiralty 
it seems probable that any chance which did exist of 
future movement in that direction has vanished. 

It remains to be seen who his successor will be. 
Rumour points to Mr. George Stainer, the civil assistant 
to the Admiral-Superintendent at Portsmouth Dockyard; 
and with a full knowledge of that gentleman’s merits and 
capabilities, we heartily trust he will get so honourable 
an appointment. It is said, however, that the Admiralty 
are looking after another outside man from one of the 
great shipbuilding yards to instal in the vacant office. 
This may be the case; but we would warn them that 
men of Dr. Elgar’s exceptional ability and experience 
are not very numerous, and when they are found they 
generally demand more than £1500 year from a grateful 
country for their services. To suppose that a man will 
throw up £3000 a year in a flourishing concern for half 
the sum, and the worries of an Admiralty office, is not 
paying him a very high compliment. A service contem- 
porary, in referring to Dr. Elgar’s resignation, remarks 
that in his new position in the Fairfield Company he 
will have “less worry and more remuneration,” and 
this precisely states the case. It will be interesting 
to see whether there is any shipyard manager in the 
country, having the required ability, who will be patriotic 
enough to accept the alternative of more worry and less 
remuneration. 


LOCOMOTIVE VALVE GEAR. 


WE understand that experiments are now being carried 
out on the north-west section of the Pennsylvania Rail- 
road with the intention of hitting upon some expedient 
for augmenting the power of locomotive engines when 
travelling at high speeds. It is known that, broadly 
speaking, the faster a locomotive runs the smaller becomes 
the diagram. The master mechanic of the Pennsylvania 
Railroad hopes to amend this by increasing the size of the 
cylinder ports and using the Allen valve with an auxiliary 
port. The Allen valve is simply, we believe, a modified 
Trick slide. The reasoning on which these experiments 
are based is duly set forth in the Railroad Gazette. It 
appears to us that this reasoning is defective. That a 








large port is within limits good we do not doubt; but the 
arguments of our contemporary indicate that the point 
has been missed. The whole subject is of sufficient 
interest to merit consideration in our pages. 

Our contemporary assumes that if only a larger 
diagram could be obtained the locomotive could pull a 
greater load. To get this larger diagram all that is 
necessary is, he says, a larger port opening for the admis. 
sion of steam, and a greater delay in the closing of the 
exhaust port, in order to reduce compression. At a 6in, 
cut-off—say 25 per cent. admission—the ordinary 
American valve gives a port opening of but ,;in. The 
result is a great deal of wire-drawing and loss of power. 
Now in this country it is quite well understood that the 
rate at which an engine with a given train can run, 
depends, other things being equal, not on getting the 
steam into the cylinder, but on getting it out. An ounce 
of factis worth twoof theory. If, when alocomotive is being 
run linked up, at 50 or 60 miles an hour, the reversing lever 
be put forward a notch or two, the speed will immediately 
be reduced. This is abundantly well known; but it was 
directly proved during the celebrated Trent brake trials. 
The trains had a run of three miles in which to get up 
speed before reaching the staked-out trial ground. Every 
possible effort was made to attain the highest possible 
speed. But the drivers could not be restrained from giving 
their engines “just one notch more” when the three 
miles had been run, and invariably the speed was 
checked. The fact is that the exhaust pressure augments 
more rapidly than the driving pressure. But this does 
not completely account for the reduction in speed, 
because, even when an allowance has been made for 
this, the diagram remains larger, if we take exhaust 
and compression together. So far as is known, 
there remains to be considered another element, about 
which, however, it is difficult to speak with any 
certainty. If we consider what takes place in the 
cylinder of an engine running at high speeds, it will 
be seen that the piston is very much in the same con- 
dition as it would be if there were two opposing coiled 
springs in the cylinder, one of which was compressed 
while the other expanded. On the power of these springs 
depends agreatdeal. If theireffortsare properly adjusted 
to deal with the momentum and inertia of the recipro- 
cating masses, then the engine will work with a minimum 
of friction and internal resistance. To make our meaning 
clearer, let us suppose that we wish to put a horizontal 
screen—such as that of a thrashing machine—into rapid 
reciprocation by means of a crank and connecting-rod. 
It will be found that by fitting springs to the screen, which 
are alternately compressed and extended, the labour of 
working it will be greatly diminished, and the crank 
saved violent strains. Some years ago we saw a 
practical proof of this truth. A heavy reciprocating 
shoe was driven by a crank and connecting-rod. The 
crank or the crank shaft broke day after day. At 
length two powerful helical springs were fitted to the 
shoe, and thenceforward there was no more trouble. 
Now, in the loccmotive considerable compression is 
essential to steady running; but there appears to be some 
definite amount of it, which is better than anything greater 
or less; and this seems to have been ascertained, pro- 
bably by trial and error, forthe modern English locomotive. 
Every engine will run faster under given conditions in a 
certain notch than it will in any other notch. It would 
appear therefore that we have, when an engine gets too 
much steam into the cylinder, first, extra back pressure 
to overcome, and secondly, an upsetting of that exquisite 
adjustment of efforts essential to the attainment of the 
highest speed. Nothing in all this, however, is to be 
taken as implying that exhaust ports should not be as 
large as possible, and the same holds good, particularly 
of the blast pipe and nozzle. 

Returning now to our contemporary’s argument in 
favour of the larger port, we may point out that there 
is not the least difficulty in getting this with the ordinary 
Stephenson link. All that is needed is to give the link 
one or two more notches in forward gear. The large 
port opening will be got at once, and a larger diagram ; 
but, as we have said, the engine will run slower instead 
of faster. It is waste of time to attempt to get more 
speed by enlarging the steam port. Exertions in this 
direction should be confined to the exhaust port, and a 
very simple and cheap experiment can be had on the Penn- 
sylvania road by using a slide valve with negative lap in 
the exhaust bridge. It will soon be seen whether anything 
is to be gained in that way. Nothing will be secured unless 
the blast pipe is modified to suit the new conditions. 

But there is still a point to be considered which our 
contemporary scarcely touches. It is beyond question 
that if the diagram is increased in dimensions, more 
steam must be supplied by the boiler; but we have yet 
to learn that this can be done satisfactorily. We learn 
from our American contemporaries that a consumption 
of over 120 lb. of coal per square foot of grate per hour is 
by no means an exceptional performance. This seems 
to say that boilers are already taxed to the utmost limit 
to supply steam. The assumption that a larger admission 
port would secure greater economy in a degree sufficient 
to compensate for the extra draught on the boiler is 
unreasonable. ‘ A 10 per cent. increase,” says our con- 
temporary, “in the area of an indicator card means 10 
per cent. more — in the locomotive cylinders. This, 
at a high speed, would produce a wonderful change in 
the action of a locomotive. Every locomotive running 
on a passenger train often reaches its maximum cylinder 
power at high speeds, and there is little margin for the 
engineer to work in to keep to schedule time. For fast 
express work it is useless to increase the weight of 
locomotives unless the cylinder power is increased, and, 
as anyone can see who will take the trouble to lay out 
the diagrams, it is fruitless, or nearly so, to attempt to 
increase the cylinder power in any other way than by an 
improvement in the valve motion.” But 10 per cent. 
increase in power cannot be obtained unless the boiler 
can supply 10 per cent. more steam, and, if it can, why 
not solve the difficulty at once by putting in cylinders 
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i er cent. more piston surface? If, for example, 
—s tf an 18in. ducselee, we use 18fin. for our 
cylinders, we shall get the 10 per cent. But it is very 
well known that because a boiler can supply steam for 
18in. cylinders, it by no means follows that it can do the 
same for 19in. cylinders. f 

Clearly the theory of our contemporary is that some 
economic factor would be introduced by the adoption of the 
larger port. Loss by wire-drawing, for example, would be 
avoided ; but it is by no means clear that under the circum- 
stances anything approaching 10 per cent. could be saved 
in this way. Wire-drawing has the effect of drying steam, 
and is so far a means of economy. Our contemporary sums 
up with the following passage :— As locomotives are 
now built only a fraction of the total weight 1s utilised 
at. speeds above forty miles per hour. Hence, an in- 
creased weight is not necessary to pull heavy trains at 
high speeds after they have attained speed ; also there is 
sufficient steam capacity in the ordinary locomotive to 
furnish the steam required to do heavy express work. 
The only means we have, then, of increasing the power 
of express locomotives at speed is to increase the mean 
effective pressure in the cylinders. To do this there is no 
surer way than to increase the outside lap and the travel 
of the valve; but it must be acknowledged that an 
inerease in the length of the port has some good effect on 
the admission line, and there is no good reason why the 
admission should not be made more perfect by the use of 
the Allen auxiliary port, provided it is made wide enough 
through the body of the valve.” 

It is quietly assumed, without the shadow of proof, 
that the boilers could supply more steam, and not a 
syllable is said about the exhaust, which is really the 
thing to be considered. Mention is made by our con- 
temporary of experiments made on the Rhode Island 
Railroad and the Reading Railroad. On the latter 
engines are running, it seems, with the enormous valve 
travel of 7in., and a proportionate outside lap, and we 
are told that the change augmented the engine power 
25 per cent. On the former encouraging results have 
also been obtained with larger travel and greater lap than 
usual. What the lap and travel were before the change 
was made is not stated. 

In this country the changes have been rung over and 
over again, all sorts of length of lap and travel having 
been tried, and locomotive superintendents have arrived 
at the conclusion that by the survival of the fittest they 
have got about the best proportions possible. A great 
deal of the trouble met with at the other side of the 
Atlantic is no doubt due to the retention of driving-wheels 
too small for the speeds. If they would adopt 7ft. 
driving-wheels, they would no longer have reason to 
complain. In any case, nothing can be hoped from any 
device or experiment intended only to let more steamintoa 
cylinder. What is needed is some means for getting it 
out, and, as shown long since by Mr. D. K. Clark, outside- 
cylinder engines are much worse off than inside-cylinder 
engines in this respect. 
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SIR EYRE M. SHAW’S FAREWELL. 


Tue Metropolitan Fire Brigade is at present under a pro- 
visional command. On Saturday morning the announce- 
ment appeared that the Queen had been pleased to approve 
the promotion of Captain Eyre Massey Shaw, C.B., to the 
rank of K.C.B.; and at the ensuing midnight, in accordance 
with the terms of his resignation, given at the close of last 
June, Sir Eyre M. Shaw retired from his post as the Chief 
Officer of the Brigade, an appointment which he had held for 
a period of thirty years. The event was marked by circum- 
stances far from ordinary, Lord Salisbury’s autograph letter, 
conveying to the then Captain Shaw information of the 
honour to be conferred upon him, was something more than 
a mere official document, containing, as it did, a statement 
that the writer was ‘especially glad’’ to be the means of 
making known to the recipient her Majesty’s gracious inten- 
tions. ‘* Long and valuable services ’’ were recognised in this 
letter, and ‘ great satisfaction ’’ was expressed by his lordship 
at the mark of appreciation bestowed by the Queen. In another 
quarter, there was a manifestation of regard which must 
have been particularly grateful to the feelings of the retiring 
Chief. A few hours before his departure above 300 members 
of the Brigade assembled at headquarters to go through 
what was evidently a heartfelt ceremony of leavetaking. 
The proceedings served to show, more vividly than ever, the 
strength of the attachment existing between Sir Eyre Shaw 
and those under his command, a feeling extending also to the 
members of his family. Laden thus with honours and 
marks of esteem, Sir Eyre Shaw retires from an arduous and 
important post, where we feel assured he might yet have 
rendered some further years of service but for reasons which 
remain very much in the nature of an open secret. The 
incident is not a happy one for the London County Council, 
but rather serves to reflect some credit on the defunct Metro- 
politan Board, between which body and the late Chief of the 
Brigade there always existed a good understanding, the only 
palpable defect being a deficiency of funds for the proper 
development of the force. A new Chief Officer is now to be 
appointed, at a reduced salary, although the law no longer 
limits the expenditure, and the growing magnitude of London 
demands the utmost efficiency in all that relates to the pro- 
tection of its wealth and its population against the ravages 
and perils of fire. While we would fain hope for the best, 
the circumstances under which the late Chief of the Fire 
Brigade takes his leave afford no very brilliant augury for the 
future. The most we can dois to congratulate Sir Eyre Shaw 
on his honours, his pension, and the peace which he may 
now hope to enjoy. 


THE ENGINEER-IN-CHIEF OF THE UNITED STATES NAVY. 


_Ir has been officially announced by the Secretary of the 
United States Navy, that Mr. George W. Melville, the very 
able and popular Engineer-in-Chief of the U.S. Navy, is to be 
reappointed for a further term of four years. This announce- 
ment appears to have given general satisfaction in the States, 
if we may judge from the comments which the U.S. press 
have made on the subject. Mr. Melville is not only re- 
appointed, but has also, it appears, had the rank of commo- 
dore conferred on him. This isa graceful recognition of the 
very valuable services he has rendered, not only as an 





engineer, but also as the heroic and dauntiless leader of the 
survivors of the Jeannette, after her wreck and the death 
of her gallant captain, during the ill-fated expedition in the 
Arctic regions a few years ago. The Hon. J. A. Soley, in his 
address at the unveiling of the Jeannette Monument at 
Annapolis, in October, 1890, quoted portions of the journals 
of the captain of the Jeannette in which he spoke of 
Melville as ‘a man of untiring energy, splendid judgment, 
and fertility of resource.” Further on, the captain wrote, “I 
find him—Melville—more of a treasure every day, always self- 
helpful and reliant, a tower of strength in himself.” Then 
Mr. Soley told his audience “how Melville heard of his 
captain’s cruel plight, and how, before he had regained his 
strength, he braved alone the Arctic storms and cold and 
hunger, traversing the Delta down to the very coast, freely 
putting his life again at hazard, in the faint hope that he 
might bring relief in time; how a second time he scoured 
the plains in March, only to find the dead bodies, lay them 
in the earth to rest, and build over them a cairn and a cross.” 
Such is Mr. Melville as a man, and as a naval officer. Mr. 
Melville, as an engineer, may be judged by his works during 
the last four years at the Steam Bureau of the Navy Depart- 
ment, Washington. During this period Commodore Melville 
has had the responsibility for the design of machinery aggre- 
gating 225,000-horse power, and much of the success attained 
by the new ships is due to him. The adoption of the triple 
screw in the great cruisers, Nos. 12 and 13, was his idea. 
His work has been accomplished under great difficulties ; 
for the number of his staff has always been far below the 
requirements of the duties of the Department. But he has 
had one very great advantage, which the Engineer-in-Chief 
of the English Navy does not possess—he has been the 
supreme head of his Department, and has not been subordi- 
nate to any Controller, or Directorof NavalConstruction. Mr. 
Melville is the first naval engineer officer that has been made 
a commodore, and it is to be hoped that the next four years 
will bring him the rank of admiral. The annual report for 
1890, issued by him as Engineer-in-Chief, is a valuable 
contribution to the literature of naval engineering. We can 
only wish that Commodore Melville’s future may be as 
brilliantly successful as his past has been. 


REMOVABLE BOILER COVERINGS. 


WitH boilers, especially on board ship, it is very often 
necessary to remove the covering in order to inspect the shell 
for repairing purposes, and as this with most of the coverings 
causes much work and a great deal of dirt and mess, remov- 
able covering shows great advantages. The French Admiralty 
has adopted on board warships asbestos mattresses which are 
made of two lengths of asbestos cloth sewn together and 
stuffed with non-conducting material like loose asbestos fibre, 
or silicate cotton, and the whole sewn through and cushioned 
down like a mattress. These mattresses are supplied by 
contractors in bands of the required length according to the 
circumference of the boiler, and about one metre wide. They 
are placed in position by the ship’s people, who cut holes 
where necessary for manholes, valves, or cocks, and then sew 
the mats together with asbestos thread, further securing them 
at intervals with bands of hoop iron about lin. wide. The 
mats fit firmly and closely to the surface of the boiler, and 
can be put on or removed with very little trouble. The ends 
of the boilers above the furnace doors are protected by mats 
made in segments of circles, and the cylinders of the engines 
are also covered with similar mats. The exterior of these 
mats is either made of asbestos cloth first painted and after- 
wards occasionally covered with a coat of whitewash, or with 
i sail cloth painted in the sameway. In economising 

eat they give a betiter result than the old cement system of 
double the thickness, and they have a further advantage over 
these in rendering it unnecessary to get up steam in order to 
heat the boilers while the covering is being fixed. The 
French Admiralty specification stipulates for mats of 40 mm. 
thick, the weight not to exceed 14:5 kilos. per square metre ; 
30 mm. thick, the weight not to exceed 11-6 kilos. per square 
metre ; 25 mm. thick, the weight not to exceed 10-1 kilos. per 
square metre; which works out in English per square foot— 
40 mm. (1}in.) 3°20 1b.; 30mm. (1,;;in.) 2°551b.; 25mm. (lin.) 
2-22 lb., or lighter than any existing composition. The 
French Navy, after exhaustive experiments in their Govern- 
ment dockyards have found that this system of mat covering 
is preferable to any other known system; the inconvenience 
and mess of plastering is avoided, and no dust, as from silicate 
of cotton, flies about. Necessarily the first cost must be 
heavier than that of the systems already in use in this 
country, but the advantages are obviously much greater. 
The mats are practically indestructible, and last therefore 
very much longer than other coverings, so that the difference 
in original cost need hardly be considered; on the contrary, 
this description of covering will in the long run possibly prove 
by far the best and cheapest system to adopt. 


THE IRON AND STEEL INDUSTRY IN CHINA. 


MENTION has been made in many of the home and colonial 
papers of the decided movement now on foot to introduce 
into the Chinese Empire the most approved appliances for 
the production of iron and steel, and at the present moment 
two large blast furnaces of the Cleveland type, capable of 
producing 100 tons of pig iron daily, with all the necessary 
appliances, are in course of construction on the slope 
of the Hamyang Hills, opposite the native city of 
Hankow. But this is not all, for a complete Besse- 
mer plant is now on the way, including two five-ton 
converters, with cupolas, cranes, blowing engines, &c., and 
added to this there is the entire machinery for a large rail 
mill, as well as a plate and bar mill, with some twenty pud- 
dling furnaces. A foreign technical staff has been secured, 
and in the course of a few months the production of steel 
rails, soft steel for ship plates, special metal for small arms, 
as well as plates and bars, will have become an established 
fact, and will prove one more instance of the slow but sure 
progress of the intelligent Mongolian to bring to bear the 
latest scientific improvements in the varied industries of that 
immense Empire. The works will cover some twenty acres 
of land, and the designs and execution of all the works 
forming this vast undertaking have been carried out by the 
Tees-side Iron and Engine Works Co., of Middlesbrough, a 
firm who have made a speciality of such work, and have for 
many years had a large experience of the requirements of 
plants for iron or steel-producing purposes, as well as the 
improvements which given the most satisfactory results. 


PUBLIC SEWERS AND THEIR SANITATION. 
At the present time sewage from our houses flows into a 
street sewer placed under the roadway, and various manholes 
or covered shafts are sunk from the road into the sewer, allow- 





ing men to be sent down occasionally to dig out the filthy 
accumulations which collect, and eventually if not removed 
choke it. The stuff is usually hauled to the surface in 
buckets and carted away to some waste land, which forms 
the “ plague spot ” of the neighbourhood. But the MileEnd 
Vestry is now trying an apparatus called the hydraulic sewer 
flusher, invented and patented by Mr. J. Compton 
Merryweather. This consists of an iron pipe clo at 
one end, and provided with a number of copper jet pipes 
arranged round its circumference, and having connections 
for a hose pipe at the other end. Iron brackets 
provided with wheels are fitted, and a ring enables a 
hauling rope to be attached. In a trial made on Friday 
last, in Greenfield-street, one of Messrs. Merryweather’s 
portable steam pumping engines was used, and leather hose 
laid down the sewer to the flusher. One of the sewermen 
went ahead of the apparatus along the sewer, drawing the 
flusher after him by the rope, and another remained at the 
bottom of the manhole to pay out the hose as required. A 
third man on thé surface connected additional lengths of 
hose as the sewermen got further away from the engine, and 
a fourth man looked after the pump. The jets, at about 
7011lb. pressure, thoroughly washed the whole interior 
surface of the sewer, leaving nothing in it but water and a 
little grey sand. According to the Vestry’s foreman, the 
apparatus did perfectly in two hours what usually takes his 
men two days to do imperfectly by the old method, so that 
a great saving in cost is effected. 


THE AMERICAN IRON AND COAL TRADES. 


Some figures given by our Consul at Philadelphia are 
exciting a good deal of attention.in the iron and steel districts 
of England. While the British iron trade has been all but 
lifeless, Mr. Consul Clepperton states that 1890 was the year 
of greatest production the American iron trade has known. 
First there came a demand for Bessemer steel, and then for 
open hearth steel for bridges, ships, and machinery. In the 
United States during 1890 the consumption of pig iron was 
18,000,000 gross tons, in the production of which nearly 
7,000,000 tons of coke were used. In new railways, within 
the same time, 6334 miles were “ built;” in locomotive 
building fourteen firms turned out 2213, and, taking the 
industry as a whole, the output of the twelve months has 
never been exceeded. The Consul adds that the output of 
coal has more than doubled every ten years since 1860. If 
this extraordinary increase is kept up, the States will show a 
total production exceeding 300,000,000 tons, thus literally 
“licking the whole creation” in its coal output! 








THE INSTITUTION OF MECHANICAL ENGI- 
NEERS. 


Tue Institution of Mechanical Engineers met on the 
evenings of the 28th and 29th ult., and two papers were 
presented for discussion. The first was on ‘Some 
Details in the Construction of Modern Lancashire 
Boilers,” and the second was a ‘“ Report to the Alloys 
Research Committee.” We do not propose to publish 
either of these papers. We have room for a good deal, 
but not for these. We cannot understand why members 
of the Institution should be called together to listen to a 
paper which contains nothing, or very little, that has not 
been said from once to a hundred times. In a paper read 
before a society of students it is not always expected that 
much other than a careful compilation will be presented, 
and this is useful to students as teaching, them to put 
their information on paper, and to encourage discussion 
which will enable them to find out how little they know. 
The Institution of Mechanical Engineers is, however, 
supposed to represent the doings and thinking of grown-up 
men—men of experience who have something to say 
which is of importance to the profession, as far as it 
concerns itself with the subjects treated. It is supposed 
to bring forward for discussion something which treats of 
subjects more or less occupying the minds of engineers 
or likely to be of importance to them; something that 
will add to the intrinsic value of the printed matter sent 
out by the Institution. The members do not think it 
sufficient to repeat with slight modifications old 
platitudes on an old subject, simply for the sake of start- 
ing a discussion. Discussions may be valuable, and often 
are, but their value should consist in their being something 
more than a ballast to a poor paper. Men must not be 
treated as boys, who may as well be asked to hear a paper 
and discuss a subject because it will be something that 
will amuse them and hurt no one. For the credit of the 
Institution of Mechanical Engineers its papers should 
attract the attention of men who are engaged in the 
serious conduct of professional work in engineering manu- 
factures or trades; men upon whom the country depends 
for active progress in the various branches of mechanical 
engineering. If such papers were presented, other men 
upon whom very much less depends, and who are much 
more easily satisfied, would be equally well pleased, and 
at the same time prevented from wasting their own and 
other people’s hours. 

The paper on boiler construction, read last week, had cer- 
tain merits, and called forth some useful remarks from two 
or three speakers, but if instead of reading the paper the 
president had said, ‘‘ Let’s talk about boilers,” the same 
speakers could have said the same number of useful 
things, and no one would have spent time in unflattering 
criticism. The report on alloys was an interesting report, 
but it is very much open to question whether it is not 
much more interesting than useful, although it called 
forth some useful remarks from Mr. Hadfield. Professor 
Roberts Austin can always make a subject attractive, 
but the Institution of Mechanical Engineers is main- 
tained for utilitarian purposes, and it is impossible to 
refrain from saying that, interesting as this report may 
be, it has missed the object of the intended research. 

In criticising the proceedings of the Institution of 
Mechanical Engineers, we only wish to call attention to 
the unsatisfactory direction in which it seems to be mov- 
ing, and to the incompleteness with which, according to 
the views of many of its members, it is performing the 
functions of a representative of those connected with 
some of the most important engineering and industrial 
interests of this country. 
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Total Weight of Tender 38tonsiOgwes 0 grs 


Total Weight of Engine & Tender 79tons 3cwts Ogrs 


engine-room, within easy reach of the electrician in charge 
of thestation. The car depot is lighted throughout by incan- 
descent lamps, operated from the tramway circuit; is a sub- 
stantially built brick building, containing four tracks, with 
accommodation for twelve tram-cars. It is entered by four 
doors, sufficiently high to permit of easy entrance to cars 
with outside seats. The entire width of the building at the 
end farthest from the doors is taken up by a pit 30ft. by 
40ft., accommodating four cars at one time for purposes of 
inspection and cleaning. This car depot was built for the 
Highways and Tramways Committee from designs prepared 
by the borough engineer. 

The equipment.—The present equipment consists of six 
motor cars of elegant design and finish, lettered and painted 
in such a manner as to clearly designate the route taken by 
each. These cars are each equipped with two single reduc- 
tion Thomson-Houston motors of 15-horse power each, geared 
to either axle, and giving a total of 30 effective horse-power 
to each car. The motots are noiseless, and the gears run in 
oil. On the top of each car is mounted the trolley bar, 
which is a strongly-built rod upon an universal joint, and 
actuated by springs tending to keep it in a perpendicular 
position. This trolley bar carries a small grooved gun- 
metal trolley wheel at its top end, which runs against the 
under side of the trolley wire, and collects the electric cur- 
rent from the trolley wire, and conveys it by suitable wires to 

*the motors, from whence it passes through the wheels of the 
cars to the rails and return wire, through which it passes to 
the dynamo at the station, thus completing the circuit. 

Those who had the pleasure of riding on the cars on 
the 29th ult. cannot fail to have admired their design and 
build and finish, and we must admit that, though the 
American roadways cannot compare with our English ones, 
their tramcars have much in them we should do well to 
follow. We hope shortly to be able to give details of the 
Roundhay cars. In the meantime we may draw attention 
to the elegant way in which they were lighted by incandescent 
lamps. The fittings were fit for a drawing-room, and there- 
fore perhaps a little too fanciful for an everyday working 
tramcar. The brake arrangement was a simple and 
apparently effective one. How far it has been wise to make 
the wheel base 6ft. Gin. centres remains to be seen. Fortu- 
nately there are no sharp curves on the working portion of 
the Roundhay line, or we should predict frequent mishaps. 
It must be borne in mind that running a tramcar on our 
English grooved rail is different from running upon the type 
of rail used in the States. 

The working of the Roundhay line will be watched with 
considerable interest. The excessive sparking that took place 
on the opening day between the wheels and the rails —_ 
with a little forethought and care have been considerably 
lessened, if not altogether avoided, but how far the flashing 
that occurs when the trolley passes the attachment to the 
span wires will be lessened by daily wear remains to be seen. 
Admitting the system to be right, one would have thought 
that this detail could have been made to work as well on the 
first day as any subsequent one; further, the trolleys would 


ersist in leaving the ‘‘ wire’? when taking and leaving a pass- * 


ye, involving an attention on the part of the conductor to 


replace them which it is hoped a little time will render | 


unnecessary. At the request of one of the passengers, a car 
was stopped on the steepest grade—1 in 28-—and started 


again, apparently, without any difficulty, proving that the | 


motors are well up to their work, but, inasmuch as there was 
nothing to show how much electric energy was expended 
during the starting, it was impossible to form any opinion as 
to the efficiency. It is to be hoped that such instruments 
will be added to the car as to enable those interested in the 
subject to take correct readings, for upon the ratio between 
the electric energy sent into the line and the mechanical 
work accomplished by the cars depends the all-important 
item of cost of working. 
draw any conclusions from the working on the opening day, 
when all things were new. 


It would be obviously unfair to | 


Weight Itonsg /cwlsOgrs 
Total Weight 


The wheel base of these engines is long, but they work 
a road which is free from sharp curves, and the traverse 
of the leading axle, and the play of the flanges, are found to 
give all the required freedom. We give a section of one of 
the leading boxes, which explains itself. The principal 
dimensions of these fine engines are as follows :-— 

Diameter of cylinders .. 
re eae ee 
Diameter of driving wheel - 
Diameter of boiler (telescopic) .. 
Boiler pressure .. .. .. «- 
Length of barrel 


18}in. 

261n. 

7ft. 7din. 

4ft. 2in. & 4ft. outside. 
160 lb per sq. in. 

1)ft. 5in. 





Length of fire-box casing .. 6ft. 2in. 
Number of tubes .. .. .. 186 

Diameter of tubes.. .. .. lfin. 

Heating surface in tubes .. 1001 sq ft. 
Heating surface in fire-box 108°7 sq. ft. 
Grate area oe Sh, eer we 18°4 sq. ft. 
Weight on leading wheels .. 12 tons 4 cwt. 


Weight on driving wheels .. 
Weight on trailing wheels . 
Total weight .. ..... «. 
Total weight of tender a ee F 
Total weight of engine and tender .. 


17 tons 8 cwt. 
11 tons 1 ewt. 
40 tons 13 ewt. 
38 tons '0 cwt, 
79 tons 3 cwt. 


During a recent trial, to ascertain the exact consumption 
of fuel, when hauling some of the quickest trains, it was 
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found that it consumed 30°6 lb. of best South Yorkshire coal 
per mile run, and four pints of oil per 100 miles run. The 
average weight of the trains hauled was 177°6 tons. The 
booked speed of these trains is considerably over fifty miles an 


hour; so this performance is remarkably excellent. 


We must again compliment the Leeds Town Council upon | 


being the first to sanction a trial of overhead conductors in this 


country, and the Thomson-Houston Company for the manner | 


in which they have carried out their work. 








EXPRESS ENGINE, GREAT NORTHERN 
RAILWAY. 


Tr is not to be supposed that the Great Northern express 
traffic is worked entirely by the outside-cylinder engines, 
which have already been illustrated in our pages, albeit 
Mr. Stirling’s engines with 8ft. drivers have earned a world- 
wide reputation. For many years inside-cylinder engines 
have played an important part on the line, and Mr. Stirling 


has found it worth while to perpetuate this type. Our sup- | 


Plement this week illustrates, through the courtesy of Mr. | United States, but he might point out that it was in Manchester 


Mr, Samuel Dixon said he | 


Stirling, one of these engines. This particular locomotive 
illustrated was built in 1885, but precisely similar engines 
are being built and put to work now as the traffic demands 


| the milling machine was first made. 


them. We give above a smaller view, which shows the engine | 


and tender together. 
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AMERICAN WORKSHOPS. 





THE paper read before the Manchester Association of Engineers | 


by Mr. Hans Renold, on ‘“‘ American Wcrkshops,” of which we 


gave a short abstract last week, came in for some pretty severe | 
| criticism at an adjourned meeting of the Association held on | 


Saturday. Mr, John Craven remarked that although Mr. Renold 
had gone over a wide field of subjects, he had practically confined 
his remarks to Messrs. Brown and Sharp’s establishment, and 
while he (Mr. Craven) was ready to admit that so far as high 
class work and sanitary arrangements were concerned, Messrs. 
Brown and Sharp's works were a model, they could not be put 
forward as representative of American establishments generally. 
As a matter of fact, many of the American workshops were not as 
xood as a large number of similar workshops in Manchester. 

r. Renold had referred to the extensive use of gear cutters in the 


had certainly come to the conclusion that no better work was done 
in America than could be and was being done in this country; 
whilst as regards the enormous production of milling cutters, that 
was simply an example of what could be done where large firms 


Weight [7tons BcwtsOgrs 






| 
} 


Werght |Z tons 4 cwlsOgrs 
of Engine 40tons /3cwtsOgrs 


devoted themselves to the production of one speciality. With 
regard to the statement made by Mr. Renold that the American 
thread was preferable to the Whitworth thread, he might say 
| he entirely disagreed with such a conclusion, and he might 
| add that after visiting a variety of continental and American 
| workshops he should certainly not, if he were called upon to award 
the palm of superiority in workmanship, go across the Atlantic for 
that purpose. Mr. J. Nasmith remarked that whether English 
engineers were the inventors of the milling machine or not, 
it must be admitted that it was through this type of cutter 
being taken up by the Americans that milling bad become 
the success it was at the present time. English engineers 
were very conservative, and it was only through the pressure 
of circumstances that milling machines came into general use in 
this country. When American inventions were brought to England 
they were generally improved to the highest degree, but he 
thought the chief fault of both American and continental engineers 
was what one might call “ over-refinement ;” there was such a 
thing as over-finishing an object and over-doing it. If, however, 
American machinery was so much superior to what we had in this 
country, as asserted by the reader of the paper, how was it that 
cotton machinery, with all its intricacies, could be sent to the United 
States, inthe face of American manufacturers, even though the cost 
was increased from 40 to 60 per cent. At the present time it was 
possible for English machinists to secure contracts for the whole of 
the machinery in an American mill, and inclusive of freight charges 
and high tariff, deliver and erect it in America at a lower cost than 
American engineers with all the advantages of their immeasur- 
ably superior tools were able to do. Another speaker, Mr. 
| Barstow, ridiculed the idea that the Americans could be so pre- 
eminent in the manufacture of emery wheels as might be inferred 
from Mr. Renold, when they had before them the fact that from 
the neighbourhood of Manchester thousands of emery wheels 
were every year exported to the United States. 








BECK AND Co, v% THE WaR OFFICE.—A reference lasting som 
days was recently held at the Royal Court Chambers, Outer 
Temple, Strand, London, in which Messrs, Beck and Co., engineers, 
Southwark, were the plaintiffs, and the Secretary of State for 
War the nominal defendant. Certain appliances connected with 
submarine mining bad been supplied by plaintiffs and rejected at 
Woolwich, as not according to specification. Messrs. Beck and Co., 
considering themselves aggrieved, asked that the matter be sub- 
mitted to the decision of an indeperdent civilian engineer. This 
was agreed to, and Mr. Jeremiah Head, M. Inst. C.E., of Middles- 
brough and London, was requested to act. His award, which has 
just been issued, is to the effect that the deviations complained 
of were not of sufficient importance to justify the rejection. 

THE TAXATION OF MACHINERY.—The prop»sed reassessment of 
| the manufactories in the city and district of Gloucester is con- 
tinuing to arouse the greatest interest among those affected. The 
committee appointed to carry out the appeals met on Monday at 
| the offices of their solicitors, Messrs. Cooke and Son, Mr. Slater, 


| managing director of the Gloucester Wagon Company, being 


| in the chair. Mr. Humphreys Davies attended the committee at 

their request, and was appointed surveyor and valuer to the 
appellants, with instructions to make the necessary preparations for 
| the hearing. A contribution was also laid on the members of the 
association to defray the preliminary costs of the appeal, which the 
committee will carry to the House of Lords if necessary. We 
understand that under the advice of Mr. Humphreys Davies the 
question will be raised in an entirely novel form. The great im- 
| portance of the questions at issue may be judged from the fact 
that the increase in the assessments of those affected amounts to 
upwards of £12,000. 


LIVERPOOL ENGINEERING SocieTy.—The first ordinary meeting 
of the eighteenth session of this Society was held at the Royal 
Institution, Colyuitt-street, on Wednesday evening, October 28th, 
a large number of members being present. After the usual routine 
business, Mr. John T. Wood delivered his inaugural address upon 
taking the chair as president for the session. After thanking the 
members for the honour they had conferred upon him, he proceeded 
to discuss the subject of his address, viz., ‘*‘ The Collection and Dis- 
posal of Sewage and the Pollution of Rivers.” He siid the question 
| of sewage disposal broadly lay between irrigation and precipitation 
| with filtration, and the first essential condition of a perfect system of 
sewerage for any centre of population was that the sewage should 
| be collected in b gpome sae A watertight sewers and drains so designed 
| as to sizes and gradients that, being self cleansing, they would 
admit of its speedy removal to some convenient place for treat- 
ment. He then proceeded to point out the difficulties that lay in 
the path of the sanitary engineer who had advised the treatment 
of a certain sewage by broad irrigation, not the least of which, he 
said, was the difficulty of obtaining a sufficiently large area of land 
of a suitable quality in such a position and at such a price that the 
local authority would be justified in acquiring it. The speaker 
then dealt with the various characters of the soils met with, and 
| their advantages in producing good results both in the shape of 

effluents and crops, and proceeded to discuss the question of the 
| under-drainage of irrigation areas, and the objections taken to 
such areas on the plea of nuisance to the surrounding inhabitants, 
together with the quantity of land required in various cases, 
Estimates were then given showing the first cost and the annual 
cost of maintenance of a farm where the sewage was treated entirely 
upon the land, and of a similar farm where precipitation was 
first employed, and the sewage afterwards filtered through a much 
smaller area of land. From these estimates, he said, it appeared 
that alike on the merits of purification, and on the basis of annual 
cost, broad irrigation, when it is possible to conduct it under fairly 
| good conditions, is the more preferable system. Mr. Wood con- 
| cluded his address by making some remarks upon electrical pro- 
| cesses of puritication, A vote of thanks to the president terminated 
the proceedings. 
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REPORT ON THE EVAPORATIVE TRIALS OF 
THREE-FLUED LANCASHIRE BOILERS AND 
AN ECONOMISER. 


By Mr. MicHaet Loncripce, M.A. 


TRE objects of the trials were to obtain some knowledge of the 
efficiency of three-flued, as compared with two-fiued boilers, and 
to ascertain the effect of varying the grate and heating surface. 
The boilers, three in number, were each Sft. 2hin. diameter by 
30ft. long, with three internal flues without cross tubes, the two 
upper flues being each 3ft. diameter, and the lower 2ft. 3in. 
diameter. On the top of each boiler was a large steam drum. | 
The furnaces were fitted with Ball's patent rocking bars. These | 
bars are laid transversely, and are connected by a system of links | 
and levers by which they can be shaken or rocked to detach the | 
clinker. The boilers, with the exception of the front ends, were | 
well covered with composition, and the brickwork was in very good 
They were under a roof, but exposed to the weather in 





order. 

front. The economiser, one of Green’s, contained 256 pipes. A 
passage or gangway exists on each side between the pipes and the 
walls of the chamber to facilitate examination, and doors or 


deflectors are fitted to guide the current of gas among the pipes. 
By some mistake these deflectors had been left folded back against 
the walls. Their position was not noticed till the 28th of April, 
and for this reason it was thought advisable to repeat the trial 
made on that day, with the deflectors set to close the passages on | 
the 29th. The brickwork was all in good order, and the dampers | 
and chain holes nearly air-tight, as will be seen from the analyses | 
of the flue and chimney gases. 
In all four trials were made. 


halfan hour before the engine stopped after burning down the fires, as 
at the start. Again, the weather was fine, and all went off satis- 
factorily, except the collection of the gases after passing the 
economiser, which was disturbed for some hours by an accident to 
the apparatus. On this day there was no leakage from the 
economiser safety valve, a new valve having been fitted during the 
night of the 9th. As there was some difficulty in keeping the back 
ends of the grates covered when working all three boilers, it was 
proposed to reduce the length of the bars to 4ft. 6in. in the upper 
furnaces and to 4ft. in the lower. The alteration was made at the 


| first convenient opportunity, and a third test was made on Tuesday, 
| the 28th of April. 


The furnaces were fed by the fireman usually 
employed at the mill, and the firing was not as well attended to as 
on the previous trials, especially in the morning. The damper was 
kept more than half shut. The test was started and finished in 
the same way as on the 10th of April, and the fires were cleaned 
at the same times. The weather was fine, and all went well, 
except that the economiser safety valve was again leaking. The 
leakage, however, was measured and allowed for. In the course of 


| the day it was discovered that the draught deflectors in the 


economiser were folded back against the walls, instead of standing 
out from them so as to close the passages down the sides of the 
chamber, and it was determined to make another test on the 
following day with the deflectors shut. The grates on the 29th 
were of the same length as on the 28th of April. The test was 
begun and finished in the same way, and the fires cleaned at the 
same times. The firing was done by the maker’s man, and the 
damper was kept more than half closed, except for about an hour 
after dinner, when from some cause not to i ascertained it had 

be opened to keep up steam. The weather was wet and 


| to 
The first on Thursday, the 9th of | boisterous, and the coal at times saturated with rain. 











each other, were all nearly 2000 units too low, owing to the impossi- 
bility of obtaining complete combustion. In making out the 
balance sheets, therefore, the calorific value calculated from the 
analysis has been adopted. The ashes and clinker were weighed 
after each trial, the weights obtained were considerably in excess 
of the percentage furnished by the analysis. The differences have, 
as is justifiable, been assumed to be unburnt carbon or combustible 
matter. 

The samples of flue and chimney gases for analysis were collected 
over mercury by continuous aspiration from a current produced by 
an ingenious arrangement of water pumps devised by Mr. A. Ash- 
worth, one of the company’s engineers. In all about ten gallons of gas 
were drawn through each pipeduring the day, and from this quantity 
about 500cubic centimetres were diverted at a uniform rate into the 
mercury bottle for analysis. These samples were analysed in 
the evening in two Orsat’s apparatus, one being a check upon the 
other. The advantage of collecting the gases for analysis by 
continuous aspiration at a uniform rate has been disputed, but 
the analysis of the gases leaving the economiser during part 
of the morning of the 10th April seem to indicate that at least 
in the case of ordinary mill boilers fired by hand, the com- 
position of the current varies so much from minute to minute 
that important errors may arise by drawing off samples from time 
to time unless these samples be taken very frequently indeed, and 
at equal intervals of time. On the morning alluded to the mercury 
bottle, in which the gases from the flue between the economiser 
and the chimney were being collected, broke. The sample and 
about 201b. of mercury were lost. The apparatus could not be 
replaced for some hours, as no mercury could be got upon the spot. 
It was therefore necessary to draw samples into the measuring 
tubes of the two Orsat’s apparatus, and analyse them at once. As 








BALANCE SHEETS. 











































TaBLE I, f 
Dr. Boilers. os ee 

1 | Date of trial April 9 April 10) April 28 April 29 April 9th. | April 10th. | April 28th. | April 29th. 

2 Duration of trial hrs, Mn b Bad } ois | Bt Th. | Per | Th. | Per | Th. | Per | Th. Per 

8 | Weather f and and | Fine and units. cent. units. cent. units. cent. units. cent. 

: , \ cold dry wet To calorific value of 1 Ib. dry coal 18,492 13,492, — 18,492) — | 18,492 -- 

4 Boiler heating surface.. .. i S558 5555 To heat contained in coal * ae 4; — 5) — 5 5; — 

> | Economiser heating surface 2560 2560 To heat contained inair .. .. .. 721); — 73 — 733, — 59 

6 | Total heating surface .. .. 611s 6118 To error (probably due to priming) S75 - > soak am 

7 Volume of steam Space. . 588 588 a 2 ee Ses -_—— 

8 ’ water oe 2505 2505 i 3570 — 18,570 — 13,556 

9 | Area’of water surface .. ae 600 = vino we anh Ee <tah Men Oe hs psd 
10 | Grate area ‘esp SE, POUT 108 Cr a 
11 | Ratio of grate area to total heating surface. . 1: 56°6 : 
12 | Temperature of air... .. ee eee 52 By heat transferred towater .. .. .. 9,335 | 66°0 9,181 | 67°7 | 8,967 | 66°1 | 9,085 66°7 
13 ” boiler-house ite By heat lost in products of combustion 1,936 18°7 1,530] 11°83 1,674 12°3 | 1,490 11°0 
“9 } ” gases leaving oro By heat lost in excessair.. .. .. .. .. .. «- 1,808/12°8 1,815| 9°7 854| 6°38 583 4°38 

° ” oe Cr s te ee ee ne By heat lost in evaporating and superheating water | 
16 | ” feed toboiler .. 2... 2. 22 ee ee oe ” mixed with coal ce ee ad he _ Pye 42 3 39/ 0-3 19} O11 88 0°83 
a | iia aa 2 A, By heat lost by imperfect combustion.. .. .. .. 0 0 60| 0-4 258; 1:9; 224 1:7 
18 team pressure .. w. we ewe Tbs. per Sq. in. By heat equivalent of unburnt carbon drawn with | | 
4 | Feed perhourtoboiler .. .. .. ‘<  ss oe ee ashes SO rage ck ee ck Gu: cave’ sd A eR Seek Fk 927| 6°8 | 1,128 82 
20 | ” »  ecomomiser .. .. .. 2 2. oe ce ne ee oe By heat lost in drawing clinker and ashes oe ee 16 a 16, O71 3} O01 1 O1 
21 | Water evaporated per sq. ft. of boiler heating surface per hour.. ,, By heat unaccounted for, including radiation .. 423! 3:1 868! 6°4)| 1,048 7°7 
22 | » heated = »» economiser ,, a 5 o> pe 2 = Sage Peed SENS Pa od emma 
23 » evaporated ,, 4, total ” ” ”» 14,142 100°0 13,570 |100°00 18,570 |100°00 13,556 100-00 
24 | a. a “ mg water surface per hour .. 
25 | Velocity of steam across water surface .. os 6s se 


ft. per sec. 
eS ea eee eee eee 
water mixed with each pound of dry coal .. .. .. 


28 | - ash and clinker per hour ” 
29 | I a or” a ls eee Gk a ae 
wai Os kl! se eee 
31 | =» ash drawn from furnace per pound of dry coal .. .. 5, 
32 a ash by analysis per pound of dry coal .. ..  . .. 5; 
33 | Difference, being weight ot pend sem carbon per pound of dry coal ,, 


34 | Calorific value of 1lb. of dry coal . . units 


35 | — of coal fired per square foot of boiler heating surface per 
| gl Oe er Oe ter ae ON rr ee ee eee 

36 wane of coal fired per square foot of total heating surface per 
| ee oa a eee 

37 | Weight of dry coal fired per square foot of boiler heating surface 
Ib: 


| SD PRE A ae ee ae es 
38 | Weight of dry coal fired per square foot of total heating surface 
| aaa * 


en ee ey 
39 | Weight of coal fired per — foot of grate area per hour .. ,, 
40 | Water evaporated per pound of coal from temperature in line 15.. ,, 
41 | Equivalent evaporation from and at 212 deg. Fah. .. 


42 | Feed to economiser per pound of coal raised from temperature ‘in 


line 16 to temperature in line 15 


43 | Water evaporated per pound of dry coal from temperature in line 15,,_ 


44 | Equivalent evaporation from and at 212 deg. Fah 


45 | Feed to economiser per pound of dry coal raised from temperature jin | 
| Ibs. 


line 16 to temperatureinlinel5 .. . 


b 


47 | Weight of steam leaving boiler per pound of dry coal .. .. 
48 Weight of unburnt air leaving boiler per pound of dry coal . 


Weight of products of combustion leaving boiler per pound of dry 
. x os wee 


49 | Weight of products of combustion leaving economiser per pound “of 
.. Ibs, 


50 Weight of steam leaving economiser per pound of dry coal .. .. ,, 
51 Weight of unburnt air leaving economiser per pound of dry coal __,, 


Tbs. 


53 | Heat ey of gases and steam from boiler per pound of dry 
c 


54 | Heat capacity of 
De, 6s os ts 28. oh Oh hs. ce a es 
55 Analysis of gases from boilers, CO. percent. .. .. 
co ” a 
N ” 
a — 
56 | Analysis of gases from economiser, CO. per cent. .. 


UY ” 


N ” 
ay 
57 | Efficiency of boilers - wee 
58 ” economiser _ 
59 aq whole apparatus .. 


gases and steam from economiser per pound of 


52 | Air entering economiser at damper and chain holes per pound of dry | 


April, with two boilers only and fire grates 5ft. long in the upper | 


flues, and 4ft. 6in. long in the lower. This was intended to be 
merely a preliminary trial to see that all was in working order, but 
as everything with one exception passed off satisfactorily, it was 
deemed unnecessary to repeat it, and the figures obtained are 
included in the report. The exception was the measurement of 
the feed to the boiler, which was vitiated by leakage from the 
safety valve of the economiser. The amount of this leakage was 
not ascertained, but judging from measurements taken on the 28th 
and 29th April, it was probably about two per cent. of the total 
quantity fed into the economiser. The furnaces were fired by one 


of the maker’s men, and the firing could not have been more | 


efficiently performed. The grates were cleaned during the break- 


fast time, and a running start made half an hour after the engine | 


started. The damper was nearly wide open and the draught good. 
Nevertheless it was necessary to clean the grates at 11.35 a.m., 
and again at 4 p.m. The weather was dry and clear, with a light 





* The boilers are debited with all the heat they received in excess of what they would have received had 
the materials been put into the furnaces at a temperature of 82 deg. 





























































Dr. Economiser. 
2 To heat received from boiler flues.. .. .. .. 8786 — | 2884 — | 2547 | — | 2111 | -- 
“08 To heat contained in air entering at chain holes | | 
s , RI as cela go 4s ae ep. 06.90 5 — ? — | 6 = 6 oa 
*0692 | *0637 To difference in heat stored in water in economiser | 
13,492 | 13,492 at beginning and endoftrial.. .. .. .. .. 83 - 122 a 75 - 129 — 
| To difference in heat stored in brickwork at begin- | | 
0°924 | 0°582 | 0°585 ning and end of trialanderror .. .. .. .. 74 - _ -- - | 91 —_ 
| | al mn =< SR 
0°444 | 0°339 | 0°340 3048 — | 3006 — | 2628 | — | 2387 | — 
0-898 | 07563 | 0°57 | Cr. 
0°432 | 0°329 | 0°336 | By heat transferred to water .. .. .. .. « 1269 1107 = 86°S_—-1001_~— ss 881 | 1056 5°83 
27°4 17°3 19°3 By heat carried off in products of combustion .. 1272 971 82°38 975 | 87°1| 844 | 36°1 
9°08 8°89 8°67 By heat carried off in excessair .. .. -» + | 1869 771 | 25°7 | GIS | 23°38 | 403 | 17°2 
9°38 9°23 9-14 By heat carried off in steam from water mixed with 
| re ee ae ee eres 1°0 36 1°2 17 07 34 14 
9°26 8°89 8°72 By difference of heat stored in brickwork at begin- 
9°35 9°50 8°81 ning and end of trial, and heat unaccounted for; — _ 121 40 22 os; — _ 
| 9°66 9°51 9°29 2 i ne ee a 
| 3948 100°00} 3006 ,100°00 2628 100°00 2337 100°00 
| 9°54 9°15 8°85 —— a. RE 
11-094 | 10-090 | 10°483 Dr. Whole Apparatus. 
“030 029 “Ol : 
10°686 9-020 pans 3-928 To heat supplied to boiler per Ib. dry coal.. .. .. 18,567 — 18,570, — 18,570 — | 18,556 — 
To heat supplied to economiser in air entering at | 
10°898 | 10°391 | 10°612 | 10°527 ciel Thotes, Ge. 2. 20 <0 <0 20 ce oc oe 5 -- ?7),— 6 — | 6 one 
-030 023 “014 "028 To difference of heat contained in water in econo- > 
| 12-191 | 8°533 | 6°949 | 5-239 miser at beginning and end of trial os ee 8s — 122; — 75 — 129 — 
To error (probably due to priming) “69 —-|-—- -- “= -- _ 
-989 2 ee ee ee 
ro pineal Ghabeos 14,804; — | 18,602} — 18,651; — |18,6091) — 
5°220 | 4°656 | 3°996 3°337 oe $$ —_— - — 
Cr. 
5°6 4°612 289 AEE BSR = Seg Fe ee 
3-35 9°50 11°00 By heat transferred towater .. .. .. .. «- 10,604 74°1 10,288 75°1 | 9,968 | 73°0 10,091 73°7 
0° 0°10 0°40 By heat carried off in products of combustion .. 1,272; 8°9 971) 71) 975 | Tl 844; 6°2 
. 40°40 | 51°60 | 5 By heat carried off in excess air... .. .. -. «.| 1,869) 9°6 771) 56 613 | 4°5 403 2°9 
51°5 50°0 87°00 | 2 By heat carried off in steam from water mixed i u | 
7°75 | 9°41 10°10 | CN ie Wh res, 165 ee. ie oe ae lee 88 0°38 86 3 + a ie | 34 8 
0°00 | 0°26 0°45 | By heat lost by imperfect combustion ese oe | 0°0 60 *4 253 | 1°9 224; 1°6 
86°90 | 42°58 | 47°45 | 5s By heat equivalent of unburnt carbon mixed with | ead © ie 
55°25 | 47°75 | 42°00 | BS ee Ne ot ie ie: ae eb 1,005| 7:0 1,006 7°4/ 927) 68 1,128) 8:2 
66°007| 67°7 | 661 | 6 By heat lost in drawing ashes.. .. .. .. «+ 160 OO" 16 O1 18 ay 15 Pix, 
82°17! 36°8 88°1 By heat unaccounted for, radiation and error .. .. = — 544/ 40) 885) 6°5 952) 70 
74°19? 75° =o. ———S-s -——- + - -————- ——- 
was, foes 14,304 100°00, 13,692 100°00, 13,651 |100°00 18,691 100° 


: | 
The feed was taken from the hot well and measured in large | 
barrels connected by a pipe with cocks at the bottom, so that the | 


donkey pump might draw from one barrel while the other was 
being filled. Each barrel was provided with a float carrying a 
graduated vertical rod, whose descent past a pointer fixed to the 
barrel indicated the number of cubic feet of water run into the 
suction pipe of the donkey pump. From the readings of these 
rods and of the thermometers the weight of feed-water was calcu- 
lated. The rods themselves were graduated by weighing in water 
at a known temperature once before the trials by Messrs. Yates, 
and again after the trials by one of the company’s engineers. The 
water was dirty, with a nasty scum of sewage and vegetable matters 
likely to cause priming, and it seems tolerably certain that there 
was a good ree of priming on the 9th, when only two boilers were 


| at work, the water surface, of course, being much less than with 


used in order to obtain more grate surface, and thus avoid the | 


necessity of cleaning out so often. 
4ft. Gin. long, and the firing skilfully conducted by the makers’ 
man. The damper, however, was about half-shut in the morning 


The grates were again 5ft. and | 


and nearly three-quarters shut in the afternoon, as the resistance | 


to the passage of the air through the fire was, of course, much less 
with the larger _— area. The fires were cleaned during break- 
fast time as on the previous day, but the test was started rather 


r ‘ | through it proportionately greater. 
North-east wind. On Friday, the 10th April, three boilers were | ia 


three boilers, and the velocity of the current of steam rising 
The coal was of fairly good 

uality, from the Cornfield Pit of the Marsden and Habergham 

Jollieries, in the vicinity of the mill. It may be generally described 
as good Burnley coal. Samples were taken during the trials and 
pounded dry, and weighed as soon after as possible, to ascertain 
the percentage of moisture. These percentages are given in the 
table of observations and results below. The figures for Apri] 29th 
are certainly too low. Thecoal on this day was frequently saturated 
by the heavy showers, but the samples themselves were to all appear- 


ance dry before being taken away in the evening, from lying all ; 


differently. Good fires were made up and maintained for a short | day in a dry and 7 rnd warm corner of the stokehold, 


time after the starting of the engine. They were then allowed to 


The composition of 1lb, of dry coal from analyses made by Dr. 


burn down till the steam pressure began to fall, when the thickness | Bailey, of Owens College, was as follows:—Carbon, ‘7820; 


of burning fuel was measured by a bent iron with notches in the bent 
end, and the trial began. The fires were cleaned during the dinner 
hour, and again when the mill stopped for the day, it being unneces- 

sary to clean them earlier. The test concluded about 5 a.m., or about | 





hydrogen, *0513 ; sulphur, ‘0169; oxygen, *1132 ; nitrogen, ‘0133 ; 
ash, *0233 ; total, “0000. The calorific value calculated from this 
analysis is 13,492 thermal] units. Several tests were made with 
Thompson’s calorimeter, but the results, though consistent with 





each analysis occupied fully forty minutes, it was only possible, 
using all despatch, to take one sample every twenty to twenty-five 
minutes, and to take the average of the analyses of these samples 
as representing the composition of the gases during a great part of 
the day. The analyses of the gases gave the following proportions 
of carbonic acid, carbonic oxide, oxygen, and nitrogen per cubic 
foot :— 


9th April— CO. co oO N 
Before entering economiser -- 8°35 .. 0°00 .. 10°30 .. 81°35 
After passing economiser oo cee op FEE ss DE a ee cn 

10th April— 

Before entering economiser 9°50 .. 0°10 10°00 .. 80°40 

After passing economiser— 

Morning sample (1)... 8°70 .. 0°00 .. 10°10 .. 81°20 

ee ” (2) 10°00 .. 0°00 .. 9°40 .. 80°60 

9 9 (3) on ee 6°00 .. 0°00 .. 13°90 .. 80°10 

rd a ewe 9°60 .. 0°20... 9°80 .. 80°40 

it oe ee a we es ES Ts. F120 

” ” (6) sn ue. 6s. coe, va os ee os ee 

Mean of morning ; 9°28 .. 0°18 .. 10°00 .. 80°64 

ar ae ee 9°60 .. 0°40 .. 9°10 .. 80°90 

Mean of morning and afternoon 9°41 .. 0°26... 9°55 .. 80°78 
28th April— 

Before entering economiser .. .. .. 11°00 .. 0°40... 7°40 .. 81°20 

After passing economiser, . ax 10°10 .. 0°45 .. 8°40 .. 81°05 
29th April— 

Before entering economiser 12°45 .. 0°40 .. 5°90 .. 81°25 

After passing economiser. . 11°20 .. 0°40 .. 7°10 .. 81°30 


The temperatures of the gases were measured by ther- 
mometers with compressed nitrogen on the top of the mercury to 
prevent the latter boiling. 

On the 9th no observations as to priming were made, but there 
can be little doubt that there was a good deal of water carried 
over. On the remaining days attempts were made to estimate the 


dryness of the steam by the ordinary method of blowing it into 
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water and noting the increase of temperature and weight. 
results were :— 
i0th April—1st experiment percentage of water 0°09 superheated. 
2nd re i a 0°04 
28th April—Ist ‘“ 74 
2 13 
0°6 superheated. 
1°31 


” ” 


2“n ” ” ” 
29th April—Ist ” ” ” 


2n¢ ” ” 
Putting aside the first experiment 


through which the steam was led from the main steam pipe 
to the measuring vessel, and taking into account the 
great difficulty of preventing loss of heat and the rough appli- 
ances, it was deemedbest to assume that the steam of these 
days was practically dry, and this has been done in making the 
calculations, 

The foregoing table and balance sheets 
observations made and the results calculated from them. 

There are several matters in these balance sheets which require 
notice. 
boilers, we see that the heat supplied per pound of dry coal was 
13,567 thermal units. But on examining the other side of the account 
we find that 14,142 thermal units are accouuted for. 


1075 units more than were supplied. 
caused by assuming that all the water fed into the boilers was 
evaporated, when in truth there may have been a good deal of 
priming. Several facts point to this conclusion. 
racter of the water was such as to cause priming on very slight 
rovocation, 
ess than on the other days. 


according to those about the mill, the load upon the engine and 
all the conditions of working were as usual. On examining the 
records of the observations taken by the inspector in charge of the 
feed water measurement, it appears that the ratios of feeding were 
as follows :— 
9th April, 9 a.m. 
10th =, 9%a.m. 
2th ,, 9am. 
2th , 9%a.m. 


The 
was 


to 12.40 p.m., 1300 c. ft.; 1.80 p.m. to 5 p.m., 1085 c. ft. 

yy 12.40 p.m., 1101 c. ft.; 1.380 p.m. ,, 5 p.m., 1022°75 c. ft. 
+» 12.40 p.m., 1040 c. ft.; 1.30 p.m. ,, 5 p.m., 1052°5 c. ft. 
1, 12.40 p.m., 1060 c. ft.; 1.80 p.m. ,,5 p.m., 993 c. ft. 


consumption of feed-water on the morning of the 9th 





on the 28th as probably | 
incorrect, and allowing for condensation in the branch pipe | 


ive the details of the | 


t tun If to these we | must be looked for. 
add, say, 500 units for radiation, we have a total of 14,642 units, or | 


The discrepancy is probably | 


First, the cha- | 


Secondly, the water surface in the boilers was much | 
Thirdly, the consumption of feed- | 
water on the morning of the 9th was abnormally great, although | 


therefore from 200 to 250 cubic feet greater than on | 


9 A 


Area of slots intop 
tog the area 
0 dia #14 B.W.G. 


---15'3 Outside diameter 


nancwmene' Zs af -- fatcabdodeacn 


The , similar character, and due to the same causes as those in the other | 


sheets, 


Now as to the general results of the trials. Putting aside that 


of the 9th of April, the other three tests are very concordant. 
The efficiency of the boilers varies from 67°7 per cent. to 66°1 per 
cent., and the efficiency of the whole apparatus from 75:1 per 


cent, to 73 per cent. Allowing for errors of observation, it may 


be said that the results of the three trials are practically identical. | 


In each case the heat transmitted to the water was about the same, 
and about as much as could be reasonably expected, having regard 
to the extent of the heating surface. With the longer grates on 
the 10th the heat escaping from the flues was greater than with 
the shorter bars, owing to the air supply being larger. 
loss from heating the larger excess of air on the 10th was nearly 
equalled by the loss from imperfect combustion on the 28th and 
29th. With more care in regulating the shutters in the fire-doors, 
and with more frequent firing and still smaller charges of fuel than 
were adopted, and possibly with a little more draught, the pro- 


1 t C | duction of carbonic oxide might be prevented, and a saving of 14 
On looking at the figures for the 9th April relating to the | 


or 2 per cent. obtained. The loss of combustible matter in the 
ashes and clinker is a serious one, amounting to from 7 to 8 per 
cent., and it is in reducing this that the greatest improvement 
By frequently shaking the bars throwing the 
ashes dropping through them back into the fires, and perhaps 
slightly increasing the draught, a saving of 3 or 4 per cent. might 
be effected. The aim of the fireman should be to keep the clinker 
broken up, and, by gradually increasing the draught as the weight 
of dirt accumulates, to keep the fires going without resorting to 
cleaning out, for it is in cleaning out that a great deal of the loss 
occurs, 

The efficiency of these boilers is practically identical with that of 
two-flued boilers having the same extent of heating surface per 

und of fuel burnt per hour. In a paper on the ‘‘ Evaporation of 
Taceniiinn Boilers,” read before the Manchester Society of 
Engineers, I gave a curve showing what could be done with two- 
flued boilers. According to that curve, with coal of 13,500 units 
and 1:75 square feet of heating surface for each pound of dry coal 
burnt per hour, each pound of coal can be made to transmit 
9100 units to the water under a pressure of 100 1b. per square inch. 

In these trials the quantities transmitted were $181 units, 8967 
units, and 9035 units. One may, therefore, say that the perform- 


| ance of these boilers is equal to that of two-flued boilers having the 


same extent of heating surface. 






But the | 
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The author first dealt with the molecular structure of iron in its 
two different forms of a iron and 8 iron, and the hardening effects of 
| Manganese and carbon, and touched briefly on the principal 

chemical properties of iron, including the action of caustic alkalies 
| and the occlusion of gases by the iron. A short account of the 
| manufacture of boiler plates led to the statement that the ‘vagaries 
| of corrosion” is merely another way of saying that the molecular 
arrangement of the particles being invisible, it is impossible to say 
where the soluble particles lie, that is, to foretell the particular 
spots where most solution will take place. Metals are collections 
of molecules massed together by fusion and pressure, and the very 
fact that they are seldom found free in nature, points to the con- 
clusion that in their free state they are in an unstable state of 
| equilibrium, and ready to enter into fresh combinations. 

The second part of the paper was devoted to corrosive natural 
water, the various causes which influence its character being briefly 
alluded to. Special reference was made to the Huddersfield tram- 
way explosion, and the causes pointed out ; the following analyses 
of the waters and deposits being given :— 

No. 1.—Feed-water. | No. 2.—Boiler-water after three days. 





Grains per gallon. | Grains per gallon. 
Sulphate of lime .. 2°94 | Chloride of calcium .. .. 2°00 
Sulphate of magnesia... 1°04 Sulphate of magnesia .. 1°58 
Chloride of magnesium “18 | Sulphate of soda... .. .. 1°34 
Chloride of sodium *85 | Sulphate of iron .. .. .. 1°39 
Silica a aaa habe *80| Chloride of sodium .. .. ‘18 
Oxide ofiron.. .. .. .. °20|Silica .. .. «2 5. 2. 745 
Free hydrochloric acid .. °*46)| Free hydrochloric acid 1°53 

— |Grease, organic matter, 
6°06 | Gas. ok Se et ae Oe 
| aoosaid 
| 15°82 
No. 3.—Ordinary Deposit from this| No. 4.—Deposit in Copper Patched 

Water. Boiler. 

Ferricoxide .. .. .. .. 57°52); Ferricoxide .. .. .. .. 85°84 
Basic sulphate of iron 2°28 Ferrichydrate .. .. .. 15°25 
Sulphate of lime .. .. 88°47 | Basic sulphate of iron .. 12°28 
Silica ae 1°48 | Oxide of copper... .. .. 12°52 
Magnesia eee ee 11°56 
——  Magnesia.. .. .. “80 
100°00 Sulphate of lime .. 12°29 
100°04 


Corrosion caused by alkaline artesian well waters was next de- 
scribed and illustrated by the following analyses :— 


a saceanl 


any other morning, for no apparent reason as regards the | 
working of the mill. If all this water was evaporated, the con- | 
sumption of steam must have been from 20 to 25 per cent. | 


No. 5.—Artesian Well Water. | No. 6.—Boiler Water at end of a 
| Month. 








Grains per gallon. 





: a « “ : UNITED STATES CRUISER No. 6. ee “57 Grains per gallon. 
greater than is usual, and it is difficult te conceive that 80 | henselae Bicarbonate of iron .. 1°14 Caustic soda 163°24 
great an increase over the ordinary requirement of the workscould | [yp engravings which we publish above and on page 382 | Carbonate of lime 5°14 Carbonate of soda .. 703°79 
have taken place without the owner, the manager, or the engineer complete our illustrations of the machinery of the new Carbonate of magnesia 1°51 | Sulphate of soda 1129°56 
being aware of the fact. It seems probable, therefore, that the | ;;_- : F : F Nitrate of magnesium 06 | Chloride of sodium. . 1167°08 
first figures on the credit side of the balance sheet are wrong and | United States Cruiser No. 6. Dimensioned drawings of the | Bicarbonate of soda .. .. 15°69 Nitrate of sodium .. ©. 3°28 
that the heat transferred to the water was really more nearly 8260 | ™ain engines will be found in our impression for October —— of soda .. 21°71 Organic matter.. .. .. 4°75 
units than 9335 units, [The figure 8260 is arrived at by deducting | 6th. As will be seen from page 382, the air pumps for a son 3171°70 
575 units, the error shown by the balance sheet; and 500 units, the | each engine are two vertical single-acting lifting pumps, 63°42 


assumed loss by radiation from the 9335 units.] If the heat trans- 
ferred to the water was really only 8260 units the steam must have 
contained 18? per cent, of moisture, or water must have been 
carried over in bulk at intervals. This conclusion may be modified 
by an accumulation of other errors all in the same sense. 
The coal may have been better than the sample analysed. 
The thickness of the fires may have been misjudged to the 
extent of 2 or 3 per cent. The leakage from the economiser 
safety valve may have been greater than was supposed, but, on the 
whole, it seems most probable that the discrepancy was principally 
caused by priming. 

‘Turning now to the balance sheet relating to the economiser, it 
will be seen that according to the analysis of the gases no air 
entered the chain holes and dampers on the 10th April ; in fact, the 
figures show that the weight of the gases entering the economiser 
was 19139 lb. per lb. of dry coal, while the weight entering the 
chimney was only 18-947 Ib. The error is, no doubt, due to the 
breakdown of the gas-collecting apparatus in the morning, and 
arises partly from assuming that the mean of the six samples of 
gas collected and analysed during the time that continuous aspira- 
tion was suspended Sy mene the true average consumption of 
the gases, and partly from giving undue importance to the sample 
collected during the last two hours of working after the apparatus 
had been replaced, when the grates would be getting clogged with 
clinker and the percentages of carbonic acid and carbonic oxide 
would naturally rise. In fact, it is tolerably certain that the 
true composition of the gases was not, as is assumed, the mean 
of the several samples analysed. The reason for debiting the 
economiser with the difference in the heat stored up in the water 
contained in the pipe at the beginning and end of the trials should 
also be explained. The mill started after breakfast at 8.30 a.m., 
but the trials did not begin till 9a.m. In the interval good fires 
were got up, and very little if any water was fed into the 
economiser, the measuring tub through which the feed had to be 
passed being kept full and ready for beginning the trials at the mo- 
ment the fires were brought to the proper state, and the water level 
in the boilers marked on the gauge glasses. During this time the 
water in the economiser was getting hot. It wasa good deal hotter at 
the beginning of each test than at the finish. Hence the necessity 
for calculating and allowing for the excess of heat. The anomalies 
in the balance sheet for the whole apparatus are; of course, of a 





of 22in. diameter by 20in. stroke, driven by two simple 
engines with 8in. steam cylinders attached directly to 
the pump rods. The exhaust from these engines can be 
led into the intermediate or low-pressure receiver or directly 
into the condenser, making them simple, compound, or triple- 
expansion at will. 

There will be six steel boilers, each 15ft. 3in. outside 
diameter, and with shells 1}$in. in thickness. Four of these 
are double-ended, 21ft. 3in. long, and two single-ended, 10ft. 
1l4in. in length. Each double-ended boiler has eight corru- 
gated steel furnaces and each single-ended one four, all 
3ft. 3in. inside diameter. The total heating surface is 28,298 
square feet and grate surface 824 square feet, amply sufficient 
to supply steam for the engines without unduly forcing the 
boilers. It will be noticed that the water spaces in these 
boilers are large, and that special care has been taken to 
avoid crowding large heating surfaces into contracted spaces. 
The single-ended boilers are intended to be used as auxiliaries. 
Forced draught will be by closed fire-room, and air for it 
supplied by four blowers. There will be two chimneys 
In each working fire-room will be a main and auxiliary feed 
pump, each capable of supplying twice the water required 
when the engines are running at maximum power. 

The propellers will be four-bladed, of manganese bronze, or 
other approved metal, the blades bolted to the hub and pro- 
vision made for altering the pitch. The ship will be fitted 
with evaporators, distillers, ice machine, workshop machinery, 
reversing and turning engines, ash hoists, pumps for all 
purposes, &c. The contract for this vessel has been awarded 
to the Union Ironworks of San Francisco, Cal. 








SOCIETY OF ENGINEERS. 


At a meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, 2nd November, 1891, Mr. 
W. N. Colam, ident, in the chair, a paper was read by Mr. J. 
H. Paul, on “ Corrosion in Steam Boilers.” 


A simple method of testing the total solids from day to day was 
described, and the following extract from actual practice given:— 


: Total solids in 
J aoae aa > a as 
uly " ee 
WMS sig aa xe 1060 
ARO, ce key ce Sy 360 
sp, CM, cates o's me 560 
» 27th . 430 


Referring to corrosion in marine boilers, the author illustrated 
the exciting condition of the water in marine boilers, using sea- 
water as a make up, by an analysis, and showed how such a solv- - 
tion would rapidly corrode iron and dissolve zinc:— 

No. 7.—Marine Boiler Water. 





Grains per gallon. 
Chloride of calcium .. .. .. «. os as 58°42 
Chloride of magnesium 570°40 
Chloride of sodium as “ew, we. se 5749°98 
Sulphate of magnesium .. .. .. .. «- 468° 67 
Silica eo ed “ae “ad ont dwe <a ee 29°61 
627708 


Cylinder oils were then shown to be liable to oxidation by high- 
pressure steam, and the oily organic acids thus produced act upon 
the metals of the engines and so introduce copper and lead into 
the boiler, and form insoluble soaps with the lime and magnesia in 
the boiler water. These magnesia soaps—the composition of which 
is given below—are very bad conductors of heat, and by getting 
baked on to the plates, cause overheating and subsequent collapse. 

No. 8.—Cylinder Deposit. rn | No. 9.—Oily Deposit in Marine 











Mineral oi] .. .. .. oiler. 
Combined oily acids :: 1°90|Magnesiasoap .. .. .. 35°78 
Carbonaceous matter .. 8°90 | Basic sulphate of iron .. 10°25 
Oxide of lead ‘ 8°60 | Oxide of lead .. .. «2. ‘20 
Oxide of copper .. «. 1°12] Oxide of copper .. *30 
Oxide of iron .- 52°66 | Oxide of zinc = "a 
Oxide of zine ‘17 | Magnesic hydrate «. 47°56 
Lime Sire SERS *13| Magnesia .. .. .. .. 4°90 
WI. cs. 04 ke 1°19 
100°20 
99°59 


After a short description of the action of zinc, the paper co 
cluded with an analysis of a piece of perished zinc taken out of 
marine boiler. 
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AMERICAN ENGINEERING NEWS. 


A big railway station.—The new terminal station of the Pennsy]- 
vania Railroad at Jersey City, N.J., opposite New York City, has 
the largest train shed in the world, surpassing that of the St. Pancras 
terminal of the Midland Railway, in London. It is 652ft. 6in. long, 
256ft. wide, S6ft. clear height at the centre, and 110ft. from rail 
level to top of skylight. The structure consists of twelve pairs of 
main roof trusses, 252ft, Sin. between centres of end pins, with the 
lower chord or tie-rod running across under the platforms. The 
trusses are of rivetted connection, and are hinged at each foot and 
at the apex to allow for contraction and expansion. The ends are 
filled in with glass, and half of the roof area is of glass, with wire 
netting inside to prevent the fall of glass in case of breakage. 
Along the apex of the trusses is a large skylight, with open sides 
for ventilation, and there is also a skylight along each side of the 
main arch. The radius of the outer line of the main arch trusses 
is 215ft. at the sides and 150ft. at the middle; while the inner line 
is 125ft. radius at the middle, 162ft. 6in. at the sides, and 45ft. to 
the platform level. There are twelve tracks, arranged in three 
double-track and six single-track lines, with platforms 12ft. 2in. to 
22ft. wide. The station is approached by a four-track plate girder 
deck elevated viaduct, which has already been described, as well 
as the complete switch and signal and interlocking plant. A 
station and office building will be erected, the former having 
waiting, refreshment, and ticket rooms, Xc., and the latter a five- 
storey building for the general offices of the New York division of 
the road. The railway platforms are about on a level with the 
upper decks of the new ferry-boats connecting with New York 
across the river. 

Electric rai/ways.—The rapid development of electric street rail- 
ways or tramways in this country is largely due to the practical 
and economical success of the overhead wire system, and the com- 
panies interested in the manufacture of the plant are trying to 
introduce it in some of the larger cities. It is to be hoped that they 
will not succeed, for while the system is adapted for country roads or 
small towns and villages, it is entirely unsuitable for large cities, 
many of which have already taken practical steps to have the over- 
head electric light telegraph and telephone wires put underground. 
The street railway men themselves seem unable to see beyond the 
overhead wire system, and make various claims for it, while 
decrying storage battery, electric conduit, and other systems of 
which they know little. The storage battery system has been 
operated in New York with mechanical but not financial success, 
but it seems quite probable that it may be made financially success- 
fulalso, Ata recent meeting of the Street Railway Association of 
the State of New York, a paper was read in which it was stated 
that at Rochester, N.Y., the electric cars earned 23°15 and 22-77 
cents per car mile in May and June, against 11-4 and 11-07 cents 
per car mile for expenses, while for the same months the horse 
cars earned 12 and 14°37 cents, with expenses of 10 and 11°06 cents 
per car mile. In Boston theelectric cars showed 42°71 cents earn- 
ings, against 20°37 cents expenses in June, while the horse cars 
showed 36°85 cents earning, and 23°52 cents expenses. Edison has 
recently brought out a system by which he claims the current can 
be safely and easily supplied through the rails, in spite of mud or 
snow, &c., thus obviating the objections to overhead wires and the 
expense of an electric or cable conduit system. 

New York City rapid transit.—Tbe Rapid Transit Commissioners 
of New York City have reported in favour of an underground 
system of railways, with four tracks on the same level. The Com- 
missioners have considered various projects and plans, and the two 
plans between which the final decision finally rested were for four 
tracks in two double-deck tunnels, and four tracks on the same 
level. Detail plans were submitted by the engineers to the Com- 
mission, Beginning at Battery Park, at the extreme south end of 
the island, there will be three tracks for a short distance, and then 
four tracks all the way to Hundred-and-ninety-street, on the 
west side, with two tracks onto thecitylimits. At Union-square the 
east-side line will branch off, having four tracks to the Harlem River 
and two tracks thence to the city limits. There will be some 
viaduct sections at the upper end of the island. At Battery Park, 
City Hall Park, and Union-square, the three down-town terminals, 
will be wide loops, as the most convenient method of terminal 
handling, and avoiding all switching for regular traffic. The 
tunnels are to be 11ft. 6in. bigh and 11ft. wide ; in places the roof may 
be of plate girders, with an iron plate deck covering, and supported 
by iron columns between the tracks. The tunnel is to be kept as 
close as possible to the street level, the roof being only deep 
enough to avoid interference with the water, steam, and gas 
mains, conduits of the cable railway, &c. From the Battery to 
Thirty-fourth-street the construction is to be by underground 
tunnelling, without disturbing the surface. The motive-power is to 
be electricity, or seme other power not requiring combustion 
within the tunnel, and the express trains are to make forty miles 
per hour. 

Pacific railway competition.—With the growth of the Pacific 
States cities and ports, and the increased traffic between the 
Exstern and Middle States and the far Western States, there is a 
gceowing competition between the railways. Within the last few 
years the running time of the fast expresses between Chicago and 
Puget Sound, by the Union Pacific and Northern Pacific roads, has 
been cut down from six or seven te 35 days, and arrangements are 
in progress that will still further reduce this time. The Canadian 
Pacific is replacing the wooden bridges and trestles on its mountain 
division by steel structures, and expects to save twelve hours by 
the increased speed of its trains that may thus be made. The 
Great Northern Railway is extending as a competitor, and has 
already its Idaho extension completed, while contracts are let for 
more work. This has led the Northern Pacific to study out means 
of improving its line, on the divisions west of the Rocky Mountains 
especially, as these divisions were built in great haste originally to 
have a line of some kind completed within the time specified by 
the charter. One of the greatest works has been the driving of the 
S:ampede tunnel, eliminating the switchback line over the 
Stampede Pass, with its snow obstructions during the winter. The 
grades are also being cut down and re-arranged, so as to get all 
heavy grades together in separate divisions, so that trains may be 
divided or run a; double headers over these divisions, thus econo- 
mising in motive power expenses. Cut-off lines are also to be 
built to shorten the present main line, and make it more direct. 

Tests of tiraber.—The Forestry Division of the U.S. Department 
of Agriculture has commenced a very extensive and comprehensive 
series of tests of the strength, quality, peculiarities, and properties 
of the various timbers of the United States. From each selected 
site five trees are cut down and cut into logs, from which discs 
8in. thick are sawed for examination. The -logs and discs are all 
carefully marked, and notes recorded of the soil, climate, aspect, 
position, and measurements of the tree. The discs are studied for 
their physical properties, microscopic examination, &c., and 
determination of specific gravity, amount of water and effect of 
drying, structural differences, rate of growth, &c. Some of the 
logs are tested green; others are kept for seasoning before testing. 
The results are reduced to a common basis of 15 per cent. of water 
in the wood, as the amount of water is found seriously to affect 
the strength. From the logs are cut test sticks 5ft. long, 4in. by 
4in. section of cross-breaking tests. A machine has also been 
built for testing cross-breaking strength of entire logs. The tests 
also include endwise crushing of sticks 4in. by 4in. section, and 8in. 
and 40in. long ; also crushing across the grain. For tensile tests, 
a piece ljin. by 5}in. by l5in. long is turned down at the 

middle by curves to a size of Zin. by 2}in., and pulled apart by the 
* 100,000 lb. testing machine. For shearing tests, slotted holes fin. 
by lin. are made in sticks 2}in. square, a steel pin inserted, and 
the pieces at the end of the holes pulled out. Micruphotographs 
will be made showing the structure of the timber, and very com- 
plete and careful records will be kept. . - - 

Street railways.—The following statistics respecting , the street 
railways of the United States and Canada ‘together’ have recently 





been published :—Total mileage, 11,030 miles, of which 5443 miles 
are operated by animal power, 3009 miles by electricity, 1918 miles 
by steam locomotives, and 660 by cable. The equipment includes 
25,424 cars operated by animals, 6732 by electricity, 3317 by cable, 
and 1044 by steam, giving a total of 36,517 cars. The lines are 
owned by 1003 companies, 537 of which operate animal power 
lines, 412 operate electric, and 54 operate cable lines. There are 
88,114 horses, 12,002 mules, and 200 steam motors or “‘ dummy” 
engines. The number of horses was 117,795 in November, 1890. 
With the extensive adoption of mechanical traction, larger and 
heavier cars are being introduced, some of them carried on a pair 
of four-wheel trucks or bogies. One of the latest novelties is an 
electric car, built at the Pullman works, which is double-decked 
and has closed ends, At the middle of the car is the platform, 
with stairs to the upper deck, which is protected by an awning. 
The car is 32ft. Zin. th 7ft. din. wide, and 14ft. 94in. from the 
rail to top of awning. The car will seat forty persons in the two 
closed compartments, and forty-two on the upper deck, or eighty- 
two in all. Another new car has a body of ordinary form carried 
on three axles. The middle axle boxes are attached rigidly to the 
frames, and the axle is driven by the electric motor, while each of 
the end axles is carried in a pivotted frame forming a Bissell or 
pony truck. 

Water supply and water waste prevention.—Papers on these sub- 
jects, with reference to the city of Rochester, N.Y., have been 
presented before the American Society of Civil Engineers by Mr. 
G. W. Rafter. The city has a population of 138,000, and its 
domestic supply is obtained from Hemlock Lake. The Mount 
Hope distributing reservoir, containing 22,500,000 gallons, is 
1-4 miles from the city and 124°4ft. above city datum; the 
Rush storage reservoir contains 70,000,000 gallons, is 872 miles 
from Mount Hope, and 117‘4ft. above it. The lake is 19 2 miles 
from the Rush reservoir, and 143°8ft. above it, or 29°32 miles from 
the city, and 385-6ft. above city datum. The pipe line from the 
lake is of wrought iron and cast iron pipe, 36in. and 24in, diameter, 
with a 24in. pipe between the reservoirs. The grades from the 
lake were 0-411 and 2:26 per 1000, and from Rush to Mount Hope 
reservoir 2°51 per 1000. The pipe line was claimed to have a capa- 
city of 9,700,000 gallons per twenty-four hours, but investigation 
after the threatened water famine of J une, 1890, showed that it was 
only 6,700,000 gallons, and in hot weather the use was from 
1,000,000 to to 2,000,000 gallons in excess of the supply, thus draw- 
ing on the storage capacity. A system of pressure-reducing 
stations was established, with gates partially closing the main feed- 
ing lines, and these were connected by fire gongs and telephones 
with a central station, where the pressure was so regulated as to 
just give a flow in the second stories of houses at the higher points. 
On a fire alarm being given the gates of the district in which the 
fire occurred were opened. Street and lawn sprinkling with lake 
water wes forbidden, a house-to-house inspection was inaugurated, 
and automatic attachments were fitted to all horse troughs. The 
use and waste of water was by these measures reduced about 
2,000,000 gallons per day, the draught on the storage ceased, and 
in sixty days both reservoirs were full. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE apparent relapse in the North of England does not appear 
to have affected the iron and steel trades of this district to any 
appreciable extent. It is true there is no particular push, but 
that is because consumers have mostly given out their orders for 
some time, and manufacturers are not very keen after business, for 
most of them can see their way clear to Christmas. The trade 
seems to have settled down quietly for the present, content with 
the advanced stage which has been reached since the quarterly 
meetings, and it does not look as though there would be much 
alteration up to the end of the year. 

The foreign demand alike for iron and steel, and for engineering 
manufactures and general heavy metal wares, is in some directions 
improved, and prospects are better. The absence of any large 
demand from South America is conspicuous, and the difficulty of 
realising money locked up in trade debts in the Argentine Republic 
continues an obstacle. Recent reports from the River Plate 
received in this district state that British gold coinage will fetch 
three times its value as the paper money of the country; but the 
return for the English currency is of no value outside the Argentine 
itself. Canadian prospects are assisted by the excellence of the 
Dominion harvest. It is estimated that some four millions sterling 
of European money will be distributed among the Canadian 
farmers this year. 

The Australian and New Zealand demand is rather better, and 
— South Wales business is improved by the heavy wool clip 
there. 

In the manufactured iron trade, in those instances where 
expiring orders are being replaced by others, the latter are more 
a than those under which deliveries have been taking 

ace, 

J Rather more than recently is being done in marked bars, and 
the quotation continues at £8, with £8 12s. 6d. for the make of 
Lord Dudley’s Company. The mills continue steadily engaged 
upon ordinary merchant bars. Second quality bars remain at 
£7 5s., and third qualities £6 5s. 

Sheets are in considerable production, but prices do not improve. 
Singles are £7 5s. to £7 10s.; and doubles, £7 15s. to £8, These 
quotations are for galvanising purposes. A moderate demand is 
experienced from japanners for trunk sheets, manufacturers 
quoting for this description £9 for doubles and £10 for trebles. A 
tolerably good call is reported for good tray sheets for stamping 
services at £11 10s. to £12. Cold-rolled close annealed sheets 
continue to be quoted on the basis of £10 10s. for doubles, 

Recent Australian mails have brought improved inquiries for 
galvanised sheets, which are quoted £12 l7s. 6d. to £13 for 
24 gauge, f.o.b. Liverpool. 

Boiler plates are in good request at £8 10s. to £9, with the 
usual extras for superior qualities, Tank plates are also in fair 
demand. 

Hoops and strips are without alteration on the week, either in 
demand or price, the latter being still £6 15s. for hoops and best 
thin strip, and from 5s. to 7s. 6d. less for gas tube strip. 

Engineering sections of steel are in heavy demand. Basic 
girders are quoted £6 5s., ties and channels £6 15s., bridge and 
girder plates £7, and boiler-plates £7 10s, 

Pig iron is not selling quite so quickly as just recently, but fair 
quantities are still changing hands, and producers are equally as 
averse to booking forward contracts at current rates as they have 
recently been. At several of the furnaces the present year’s make 
is entirely disposed of, and prospects up to Christmas are con- 
sequently very satisfactory. For Staffordshire cinder pigs 37s. 6d. 
to 39s, is asked, with 46s. 6d. to 47s, for part mines, All-mine hot 
blast is quoted 623. 6d. to 63s., and cold blast from’£5 to’£5 2s. 6d. 
Agents of Midland firms are firm in quoting 49s. to 50s. for 
Lincolns, 46s. at stations for Northamptons, and from that figure 
to 47s. for Derbyshires and Wiltshires, 

A new departure in the South Staffordshire iron trade is con- 
teraplated by Sir Alfred Hickman, of the Spring Vale Furnaces, 
Wolverhampton. In a circular letter issued during the last few 
days to his men he observes that it is a frequent subject of com- 
plaint amongst employers of labour that taeir workmen are not 
zealous, have little or no care for their employers’ interests, and 
only strive to get as much wages as possible for as little work as 
possible. Personally he cannot say that he has any reason to com- 





plain of bis workmen ; most of them have worked for him for years, 
many of them fora great many years, and some who are now of 
tature age have never had any other employer. He has always felt 
that the interests of enifiloyer and employed are in reality the same, 
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and has endeavoured to act upon that idea by utilising the capital 
accumulated in good times in Hy them fully employed when 
trade was bad; and it has been the practice to raise and lower 
wages with the price of iron; but he is desirous of giving fuller and 
more practical effect to that principle by giving them a more direct 
interest in the result of their labour. Sir Alfred Hickman pro- 
poses to divide amongst them a share of the profits of his business, 
As soon after 30th June, 1892, as the result of the year’s working 
can be ascertained, he will, he says, divide amongst them a certain 
share of whatever profit is made during the preceding year, 
He says :— ‘‘I do not tell you what that share will be, because | do 
not wish anyone to know my business. The amount will be 
divided in proportion to each man’s individual earnings by his 
own labour, and will be strictly confined to those who have worked 
for me during the whole year. Of course it will be a purely 
voluntary gift on my part, and will not entitle you to consider 
yourselves my partners or divest me of the power of discharging 
any man whose services I wish to dispense with. Calculated on 
the basis of the profits of the last year, it would give each man a 
substantial bonus, and if the year ending 30:h June, 1892, 
is no worse, it will, I hope, form a nest egg for further 
accumulations. Now, mind, I don’t expect that what I give 
you will be all loss. I reckon that you can, by a little extra 
on the part of each man, more than make it up to me. I don’t 
expect you to work harder, but I expect you to avoid waste, to see 
that everything is made the best of, and to bear in mind, at al! 
times, that each one of you is interested in the result. It is an 
experiment, and I do not bind myself to continue it, if it does not 
answer my expectations. I hope I shall be able to report at the 
end of the year that the experiment has been successful, and if so, 
I shall endeavour to extend it, and I hope as years roll on, we 
shall all of us recognise the great principle that unity is strength, 
and shall feel that we are associated together in a common under. 
taking for our mutual benefit, and in the proceeds of which every- 
one is having a fair share.—I remain, Your friend and fellow- 
worker, Alfred Hickman.” 

Although profit sharing is adopted in several industries, it will 
be a new matter for the South Staffordshire iron trade, and the 
result of the experiment is looked forward to with considerable 
anticipation, Sir Alfred Hickman has always been known as an 
employer who does the best for his men, and this step should still 
further cement the good feeling which at present exists between 
capital and labour. Should the experiment be successful, other 
firms may perhaps take the matter up, in which case the effect 
upon the South Staffordshire iron trade would be considerable. 

Heavy ironfounders are busy on ironworks, castings, and general 
machinery work. The engineers are satisfactorily engaged on 
steam pumps for mining and irrigation works. Boilers, tanks, 
gasometer, and bridge makers are in possession of some good 
contracts, 

The employés of the Patent Shaft and Axletree Company, 
Wednesbury, recently commenced a movement to obtain the fifty- 
three hours’ week. The subject was considered ata Board meeting 
of the directors this week, and the request was conceded. It is to 
come into operation with the new year. The men will then cease 
work at twelve o’clock on Saturdays instead of one, as is the case 
now. The employés are much gratified with the manner in which 
they have been met by the directors and managers. This is the 
first concession of the present movement in Wednesbury. 

Gunmakers report steady if not full employment, though the 
American orders for cheap guns have fallen a third or fourth of 
their usual quantity, under the influence of the McKinley tariff. 
The new magazine rifle is being turned out by the local firms at the 
rate of 800 or 900 a-week. In the ammunition branch, Govern- 
ment requirements are limited to quick-firing and magazine 
cartridges, 

A new pumping engine was started on Wednesday at the 
Cosford pumping station of the Wolverhampton Corporation. It 
was built by Messrs. Hathorn, Davey, and Co., engineers, of 
Leeds, It is of 150 nominal horse-power, has a pair of cylinders, 
each of 56in. diameter and 5ft. stroke. It is fixed on an A-shaped 
frame, and is attached to one reciprocating shaft, from a disc on 
which the two pumps are actuated. Steam is used expansively, 
and regulated by Davey’s patent differential valve gearing. The 
two lifting pumps are each 27}in. diameter, with a stroke of 4}ft. 
The quantity of water raised per minute is 2900 gallons. 
The engine was laid down under the superintendence of 
Mr. Lyons Wright, waterworks engineer to the corporation, and 
was set in motion by Alderman Joseph Wright, J.P., chairman of 
the Waterworks Committee, the members presenting him with a 
massive silver bow] as a memento of the occasion, and in recogni- 
tion of several years’ valuable services. The erection of this 
engine is the latest stage so far reached in a series of improve- 
ments at the waterworks extending over several years and costing 
some £23,000. 

The work of excavating for the proposed lift from the Lower to 
the Higher Town at Bridgnorth was on Monday last commenced, 
the contractor being Mr. G. Law, of Kidderminster. The proposed 
inclined railway will afford an easy connection with the High and 
Low Towns, aud thus dispense with the monotony of ascending 
the celebrated stone steps. It is understood that the lift will be 
ready for traffic about May next. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—As intimated in my last week's report, although 
the market remains very firm so far as prices for present delivery 
are concerned, there is a lessening feeling of confidence with 
regard to the future. Buyers certainly are not disposed to place 
out forward orders at current rates; merchants are underselling in 
some brands, and apparently prepared to enter into ‘ bear” 
speculations for forward delivery; whilst makers in many cases, 
although so heavily sold for this year that they can entertain no 
new business at all of any weight for prompt requirements, are 
becoming more anxious about orders for next year, and would be 
willing to give way somewhat upon present quotations to effect 
forward sales. As I have before pointed out, the general outlook 
of trade is not at all encouraging as regards the future; and 
although the cost of production, both as regards wages and the 
price of fuel, remains a serious item for consideration, the 
inevitable result of slackening activity must be a weakening in the 
market, irrespective of all other considerations. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but very few orders of any weight were reported. For 
Lancashire pig. iron makers’ quotations remain on the basis of 
46s. 6d. for forge to 48s. for foundry, less 24, delivered equal to 
Manchester, and moderate sales for prompt delivery have been 
made at these figures. District brands are still practically out of 
the market, as makers being well sold over the remainder of the 
year, are scarcely in a position to entertain orders of any weight for 
present delivery, whilst buyers do not care about placing out 
forward orders. Quotations remain at about 45s, 6d. for forge 
to 48s. for foundry Lincolnshire, and from 46s, and 47s. for forge 
to 50s, and 51s. for foundry Derbyshire, less 24, delivered equal to 
Manchester; but, although makers would not give way at all upon 
these figures for anything like early delivery, there is a disposition 
in some quarters to entertain forward business at a little under 
current rates. In outside brands there is a good deal of under 
selling, and some merchants are evidently prepared to ‘‘ bear” the 
market for forward delivery, in anticipation of an early collapse in 
the Scotch iron syndicate, Middlesbrough iron is decidedly easier, 
and although for good-named foundry brands some makers are still 
firm at 48s, 10d. net cash as the minimum, for delivery equal to 
Manchester, there are sellers in the market at fully 6d. to 1s. 
per ton under this figure.; In Scotch iron Eglinton’can be bought 
readily at 51s, 6d.; and Glengarnock at 52s. net cash, delivered at 
the Lancashire ports, although makers’ quotations for the last- 
named brand are still given on the basis of 53s, per ton net cash. 
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‘inished iron makers still report a steady business coming for- 
a as in most cases they are so heavily booked over the 
remainder of the yer that merchants are complaining of their 
inability to obtain deliveries for specifications on account of con- 
tracts already placed, prices are necessarily firm at fully late rates, 
Syme common local bars are still to be bought at £6 per ton, but 
the better qualities are not quoted under £6 2s, 6d. to £6 5s., 
whilst North Staffordshire qualities are very firm at £6 5s, as the 
minimum; and for sheets quotations remain at £7 10s, to £7 15s, 
for ordinary merchant qualities, to £8 and £8 5s. for galvanising 
qualities, delivered in the Manchester district, with the usual 
extras for doubles, Hoop makers, although the new business 
coming forward is extremely small, are still holding to the Asso- 
ciation prices of £6 103, for random to £6 15s, for special cut 
lengths delivered equal to Manchester or Liverpool. 

In the steel trade business continues slow, with a want of firmness 
in prices. Good foundry hematites do not average more than 
57s. 6d., less 24, and steel billets can be bought at £4 15s. per ton 
delivered in the Manchester district. For steel plates there are no 
enquiries of any weight stirring in the market; and although 
Scotch makers are holding to £7 123. 6d, as their quotation for the 
best boiler-making qualities delivered in the Manchester district, 
local makers are not quoting more than £7 10s., and find business 
difficult even at this figure. 

he metal market continues quiet, with only a slow demand for 
manufactured goods required for engineering and shipbuilding 

yurposes; prices are unchanged, but the tendency, if anything, is 
jn the favour of buyers, 

With regard to the engineering industries, the position ‘remains 
very much the same as reported of late, and with the exception of 
a few of the leading firms who have specialities which keep them 
well engaged, not only upon orders in band, but with new work 
coming forward, the general tendency is still in the direction of a 
decided slackening activity. 

Messrs. Walter T’. Glover and Co., of Salford, have just brought 
out several improvements in telephone cables in anticipation of the 
new conditions which may have to be met in view of the more than 
probable early demand that the rapidly increasing number of these 
cables shall be carried underground instead of overbead as at 
present. One of the new cables they are introducing is an 
improved form of anti-induction cable, that is so constructed 
as to be useful either for single wire or double wire circuits, 
Generally speaking, the single-wire circuit system is the 
plan which is adopted in this country, aid for this class of 
telephony the improved form would still, it is claimed, be the 
best ; but in anticipation that the whole system may have to be 
altered to what is termed metallic circuits, that is, two wires to 
one telephone, the new cable is so constructed that it will be 
equally useful in this case also, whereas an ordinary single wire 
cable would not be suitable. In this new cable the insulated con- 
ductors are arranged in pairs of alternate colours, and twisted round 
each other once in each length of layer, the layers being arranged 
according to the total number of wires required. In addition to 
every conductor being insulated and protected, one of the con- 
ductors in each layer is further specially covered with a metallic 
foil between the layers in contact with each other, so as to give 
metallic connection from inside to outside, and thus assist in 
carrying away and neutralising any induced currents. Each cable 
is built up in successive layers, whilst between each layer and out- 
side all are layers of metallic foil laid in opposite directions ; 
these are in contact with specially foiled conductors, which are 
interspersed throughout the cable and give a metallic connection 
right through the cable, thus enabling the whole to be put to 
earth. This earthing may be done not only at each end, but also 
at any intermediate point of the line by cutting the braided 
covering of the cable and connecting the metallic covering to the 
earth. By means of the metallic foil the whole of the cable 
presents a very large amount of conducting surface of low 
resistance immediately in connection with the earth, conse- 
quently conducting induced and disturbing currents away and 
neutralising their action upon adjacent wires. As a special 
feature of this cable, it may be mentioned that the conductors 
are so arranged that in any size of cable any conductor can be 
readily identified at any point, and each cable is accompanied 
with a special diagram illustrating the section of the cable and how 
to find the various conductors without fear of mistake. Another 
improvement in telephone cables is what Messrs. Glover have 
termed the ‘‘ Magpie,” the special name being given owing to the 
wires being arranged in double pairs, one pair being black and the 
other pair being white, the two black wires forming one metallic 
circuit, and the two white ones another. This cable is, however, 
suitable only for metallic circuits, but the insulator of every con- 
ductor is complete in itself, as in the cable previously described. 
The pairs in every cable are also so arranged that in any size of 
cable any pair can be readily identified at any point, which is accom- 
plished by arranging the black and white wires in such a systematic 
manner that any required conductor, be it where it may, can be 
found with absolute certainty. These cables can be made with any 
number of conductors from two to 200, according to requirements. 

Several special machines for plantation use in Cuba and Deme- 
rara have just been completed by Messrs. Fawcett, Preston, and 
Co., of Liverpool. Amongst these are a couple of improved 
De Mornay cane-crushing mills, which have just been shipped to 
Cuba, These mills have two large and two small rolls, the large 
rolls being 36in. in diameter by 7ft. long, and throughout they are 
of very massive construction, with special hydraulic adjustments 
for putting on definite pressure according to the precise require- 
ments, These mills have been constructed to grind about thirty 
tons of cane per hour, and at several similar mills which are 
already working in Demerara have given most successful results as 
compared with the old style of mill, not only expressing con- 
siderably more juice from the cane, but doing a larger quantity of 
work per hour than massive three-roller mills, requiring much 
more powerful engines for driving. Another special machine 
is an improved coffee still, embracing a number of patented 
improvements, designed by Mr. Chapman, one of the members 
of the firm, with the object of rectifying the spirit in 
such a manner that the requisite flavour is retained. Until 
Mr. Chapman’s improvements were introduced last year only 
one grade of good spirit could be obtained from a Coffee 
still; but in the improved Coffee still the mash is entirely 
exhausted, and good spirit, which does not turn milky or clouded 
by the addition of water, is produced at any desired strength from 
30 to 65 deg. over proof. This improved Coffee still is intended for 
Demerara, where similar stills have been working, showing a capa- 
city of distilling 100 gallons of high spirit per hour continuously at 
about half the cost in labour, and with a consumption of two-thirds 
less fuel as compared with the old style of stills. Messrs. Fawcett, 
Preston, and Co. have also completed a new plantation press to be 
operated by hand labour, of which I recently gave some particulars, 
and this has been tested in the works, with the result that it has 
been found capable of pressing six 250 Ib. bales per hour, with 
eight men operating the press. 

The annual meeting of the South Lancashire and Cheshire Coal 
Association was held on Tuesday at Manchester, and Mr. Henry 
Bramall—Messrs, Andrew Knowles and Sons—was elected president 
for the ensuing year. At the meeting correspondence was read 
between the Association and the Royal Commission on Labour, 
and it was arranged that the Association be preparsd to give 
evidence on the 18th inst., the following gentlemen being appointed 
to represent their several districts, namely :—Mr. George Cald- 
well, West Lancashire ; Mr. G. W. Macalpine, North Lancashire ; 
Mr. John Knowles, Manchester district ; and Mr. A. C. Boyd 
Ashton-under-Lyne district. 

In the coal trade the better qualities continue in fairly active 
demand, and are firm at late rates. Other descriptions, however, 
remain only in moderate request for ironmaking, steam and 
manufacturing purposes, with engine classes of fuel, except that 
the better qualities are in somewhat increased demand for mill 
consumption, still a drug in the market, and pushed for sale 





at excessively low figures. At the pit mouth best coals average 
12s, 6d. up to 13s.; second qualities, 10s, 6d. to 11s,; common 
house coals, 9s, to 9s. 6d.; steam and forge coal, 8s, to 8s. 64.; 
burgy, 6s. 3d. to 6s. 9d.; best slack, 53. to 5s, 6d.; good qualities, 
up to 6s. 6d,; and common sorts offering in special lots from 2s, 6d, 
to 3s, per ton upwards. 

For shipment there is a fair demand, with steam coal steady at 
9s. 6d. to 10s. per ton delivered at the ports on the Mersey. 

Barrow.—There is still a very quiet trade in all qualities of 
hematite pig iron, and the week’s business represents but small 
dimensions, either in Bessemer or in forge iron qualities of metal. 
There has been less consumption of Bessemer iron during the 
past month or two, and no improvement is expected from any 
quarter. Prices are easier at 49s. for warrant iron, while makers 
are asking 49s. 6d. for parcels of mixed Bessemer numbers, net. 
f.o.b. Stocks have lately been increasing, and this week’s increase 
represents 661 tons, while the aggregate stocks have reached 
practically 155,000 tons; 43 furnaces are still in blast and 34 
standing idle. 

Steel makers have not a good prospect. Orders are very few in 
number, and it is probable that in most departments short time 
will be worked during the winter months. Rails are very quiet, 
and heavy sections are selling slowly at £4 2s, 6d. Makers are 
not very well off for orders, Steel shipbuilding material is in 
better demand, and it is expected in a short time that new plate 
mills, driven by new and powerful engines, will be put in operation 
in this department, and that thenceforth great activity will pre- 
vail by reason of the local as well as the general demand. ‘Tin- 
plate bars are in good demand, and heavy steel castings are in 
full request, but the other branches of the steel trade are very 
quiet. 

Shipbuilders report the receipt of several good orders, and the 
prospect of additional work of great importance. The engineering 
department is busy, both in the marine and general branches, and 
iron-founders and boiler makers are better off for work. 

Iron ore is quiet at 9s. to 10s. per ton. 

Shipping shows a further decrease in tonnage, and the aggregate 
for the year is nearly 100,000 tons less than last year. 

In a few months the Vellner-Partington Chemical Wood Pulp 
Company, at Barrow, will be in a position to manufacture bat 
its present output of pulp into fine writing paper. 

The Corporation of Barrow has decided to apply for parliamen- 
tary powers to construct a new reservoir at Harlock, twenty-four 
miles from the borough, with a capacity for 220,000,000 gallons, 
The present water storage capacity of the borough reservoirs 
represents 350,000,000 gallons. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market this week is in some respects a little better than 
it was last week, prices are rather stiffer, the inquiry somewhat 
larger, stocks of pig iron decreasing, and deliveries very heavy, 
especially on export account. The settlement of the wages ques- 
tions in the ironstone mining and shipbuilding industries tend to 
bring back some of the confidence that was fast disappearing, and 
the strike in the engineering industries on the Tyne and Wear on 
the overtime question has not yet affected general trade so much 
as might be expected. Pig iron is not so weak in price as 
it was towards the end of last week, and producers are 
very chary about selling at present prices, because there is no 
doubt that most of them cannot realise any profits with such a 
high cost of production as now is reported, and what is more, this 
cost is being increased, seeing that coke is advancing in value; in 
fact, 14s. per ton has this week bad to be paid for it delivered at 
Middlesbrough furnaces, or 1s. 3d. more than would be taken in 
September. Considering the price that is obtainable for pig iron, 
this is decidedly too high a figure to have to pay for coke by at 
least a couple of shillings per ton; but the coke manufacturers 
are the masters of the situation, and can get their own prices, 
as the demand is in excess of the supply. During the last 
two weeks the scarcity has been increased 8 the stoppage owing 
to the breaking of the winding drum of the Bearpark Colliery, 
where 2000 tons of coke are turned out weekly. Coke producers 
are also determined not to reduce their prices, because even the 
current high rate does not leave them much, if any, profit, owing 
to the wages at the collieries being so heavy. Pig iron makers 
can hardly look for relief, therefore, in the matter of fuel, but 
considering that their deliveries are so heavy, they should, at 
any rate, hold their own better than they are doing. They seem 
to follow Middlesbrough warrants up and down, though actual 
trade has in no respect any influence at present in determining the 
rates, but it is simply speculation. The speculators are devoting 
their energies to depreciating the values of hematite and Middles- 
brough warrants, so that they may force the London syndicate to 
liberate the stock of Scotch warrants. But the syndicate are not 
to be coerced, and the attempt is unsuccessful ; they have got the 
‘* bears” in a hole, and mean to keep them there for the present. 
For a considerable time Scotch warrants have been day after day 
at 47s.; but, as evidence how little the ‘‘ bears” are successful, 
it may be stated that some of them who have been greatly in want 
of Scotch warrants have offered up to 47s. 9d., and have been 
unable to procure them. The London syndicate have thus the best 
of the contest yet. 

The price of Cleveland No. 3 pig iron this week has been about 
39s. 3d. with makers for prompt f.o.b, deliveries, but merchants 
have mostly done business at 39s, It is not, however, many of the 
makers who are prepared to sell, For forward delivery there are 
practically no quotations, because in the present uncertain con- 
dition of the market, buyers would not entertain any idea of paying 
what the producers would think a fair price. Middlesbrough 
warrants have been rather variable in price this week, and have 
not gone so persistently down as they did last week ; 38s. 114d. 
cash was quoted at the outset, and 39s, 2d. has been paid. 
No. 4 foundry pigs continue scarce, and 38s, 3d. is the 
lowest figure that will be paid. Grey forge has been sold at 
37s., but is generally quoted 37s, 3d. now; the attempt 
made by some of the makers to establish 38s. as the price 
has failed, there being too much iren in second hands to allow of 
this. East Coast hematite is 50s. per ton for mixed numbers, the 
advance in freights, the greater cost of ore, and the increasing 
prices of coke having yet failed to raise the price, because hematite 
warrants are falling in value. Freights for ore are a little easier 
than they were last week, 6s. 3d. per ton being the rate from Bilbao 
to Middlesbrough, against 6s. 44d. a week ago; and vessels are 
not so bad to get now that the Russian Government has promul- 
gated its decrees about the exportation of grain. It is satisfac- 
tory to be able to report that the wages question in the 
Cleveland ironstone mining industry has been disposed of till the 
end of the year, it having been agreed this week at the confer- 
ence between the employers and the representatives of the men 
that wages are to remain unaltered for the remainder of this 
year. The men a few weeks ago claimed a 10 per cent. advance 
of wages, which the masters refused, for their view was that a 
5 per cent, reduction was more like what the state of trade 
justified. However, they were not averse to allowing a con- 
tinuance of existing rates, and the men have been satisfied with 
this, The exports of pig iron from Middlesbrough this month 
are good; up to Wednesday they reached 16,917 tons, as com- 
pared with 7665 tons in October, 9850 tons in September, and 
10,045 tons in November, 1890, to 4th. They are very large to 
the Continent. The stock of Cleveland iron in Connal’s public 
stores on Wednesday evening was 146,905 tons, or 2097 tons 
decrease this month. 

The Grosmont Ironworks, about six miles from Whitby, were 
offered for saie by auction at Middlesbrough on Tuesday, under 
powers contained in a mortgage deed dated August 10,1880. There 
was a very large attendance of ironmasters and others interested 





in the trade, and it was intimated that the property would be sold 
if anything above the upset price of £10,000 was offered. Nota 
bid could be elicited. These works, which consist of three blast- 
furnaces each 80ft. high, two with a capacity of 15,000cubicfeet each, 
and one of 10,300 cubic feet, were commenced in 1857 by Messrs. 
Charles and Thomas Bagnall, which firm carried on work there 
until a few months ago, when they had to suspend operations. 

The statistics of the Cleveland ironmasters for October were 
satisfactory on the whole, showing another decrease in the stocks, 
though not of so great an extent as that reported in September— 
7150 tons against 16,320 tons, It is usual to havea reduction in 
October, because so much iron has to be sent to the northern 
ports before the close of the season, and in October, 1889, the 
decrease was no less than 50,665 tons, The shipments were not 
so heavy by 6797 tons in October than in September, and this 
will account for the smaller decrease in stocks. Of the 157 
furnaces erected in the district, ninety were in operation, against 
104 year ago. Of the ninety furnaces, fifty-six were producing 
Cleveland pig and thirty-four hematite, basic, and spiegel pigs, 
one producing the former having been changed to make the latter 
during the month. Tke following is the official record as far as 
regards the make and stock :— 


Make of Pig Iron. 


at _| In- De- 
Oct Sept. ‘Tease. crease. 





Tons. Tons. Tons. Tons. 





Make of Cleveland pig iron—port of 
Middlesbrough .. .. .. .. «- «| 112,825 108,932 3,398 = — 
Ditto—outside port of Middlesbrough ..| 16,599 15,176 1,423 _ 








Ditto—whole district .. .. .. .. ..| 128,924 124,108 4816 _ 
Make of other kinds of pig (including 
hematite, spiegel, and basic pig iron) 


whole district... .. 93,995 86,118 7,877 — 














Total of all kinds—whole district. .} 222,919 | 210,226 12,693 _ 





Stocks of Pig Iron. 


} | | 
|__| mm | De 


lOct. 81.\Sept. 30/Te@#e- crease. 





Tons. | Tons. | Tone. Tons. 


Makers’ stocks of Cleveland pig iron— 
port of Middlesbrough .. .. .. ..| 92,687} 97,488) — | 4,746 
Ditto—outside port of Middlesbrough .. | 11,470 | 11,036 | 434 — 














i f 
Ditto—whole district .. .. .. .. «.| 104,157 108,469 aa, 4,312 
Makers’ stores of Cleveland pig iron—| | | 











whole district Nig! ..| 9850] 888) — | 3 
Pig iron in public stores:— | | 
The N.E. Railway Co.’s stores.. ..! 267 267 -- a 
Connal’s stores... 6. oe oe ee! 149,002 151,802 —_— 2,800 
Total .. ..| 254,276 | 261,426 | — | 7,150 





The exports of pig iron from Middlesbrough in October, as com- 

pared with September, 1891, and October, 1890, were as under:— 
Foreign. Coastwise. Total. 
Tons. Tons. Tons. 
October, 1891 .. .. .. 49,398 .. .. 34,358 .. .. 83,756 
September, 1891 .. .. 46,356 .. .. 44,197 .. .. 90,553 
October, 1890 .. .. .. 46,671 - 35,567 .. .. 82,238 

Scotland last month only had 27,762 tons of Cleveland pig, 
against 37,912 tons in September. 

The demand for manufactured iron and steel is very quiet, but 
prices are maintained, and for angles are even a little stiffer. At 
the new steel plate-rolling mills of Messrs. John Spencer and 
Sons, Newburn-on-Tyne, plates 11ft. in width have been success- 
fully rolled ; they are for boilermaking purposes. The employers 
and workmen in the manufactured iron trade of the North of 
England have under consideration a proposal which has met with 
great favour in Staffordshire and the Midlands, to have the wages 
at the mills and forges in the two districts regulated by a 
joint sliding scale, and practically this will regulate wages at 
similar works throughout the country. A sub-committee of the 
Northern Arbitration Board has been appointed to examine 
the question thoroughly. The difference respecting wages 
in the shipbuilding yards of the North-East Coast has been 
amicably settled after being a long time under considera- 
tion, and it is arranged that piecework prices are to be reduced 
5 per cent. at the beginning of the new year. There is every 
prospect of plenty of work at the shipyards over the winter, but 
prices are very low. The difficulty with respect to the overtime 
question in the Tyne and Wear districts has resulted in a strike, 
over 12,000 men having come out this week; but up to the 
present the Tees and Hartlepool engineers are at work, and 
apparently are inclined to let the Tyne and Wear men 
fight out the battle. Efforts have been made by dis- 
interested outsiders to bring about an amicable settlement, but 
without success. The employers have made offers of very fair 
concessions, but the men do not seem willing to abate one jot of 
their demands. Mr. Robert Knight, the secretary of the Boiler- 
makers’ and Iron Shipbuilders’ Association, who has adjusted a 
similar difficulty on behalf of his men, has endeavoured to bring 
about an amicable settlement; but, while the masters favoured his 
proposals, the men would have none of them. The crux of the 
whole matter now is, that apprentices shall not be called upon to 
work overtime. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade continues very much as last reported. While 
the railway companies are generally taking a full tonnage of hard 
coal at former rates, there is, where fuel is not contracted for, a 
tendency to take rather less. As the season for steam coal gets 
near its end, a large tonnage is sent to most of the Humber ports. 
The Hull and Barnsley Railway Company do an unusually 
large carrying business in steam sorts from the principal 
district collieries. A good trade is done with Hull and 
Grimsby. In household coal the call is rather weaker, and 
as stocks accumulated on the lines it has been possible in some 
cases to secure a reduction of about 3d. per ton to clear wagons. 
An average tonnage is being sent to London, Other districts 
maintain about the same trade as in the corresponding month of 
last year. Silkstones, best qualities, make from 11s, 6d. to 12s. 6d 
per ton, Barnsley house from 10s, to 10s. 3d. upwards, thin seam 
coals from 9s, per ton. Nuts for gas making are called for freely 
at from 8s, to 9s. per ton. In manufacturing fuel the supply is iu 
excess of the demand, and values fluctuate considerably. An 
abnormally large quantity of smudge is being produced, and, as 
less is required for coke making, prices are unusually weak, supplies 
being easily obtainable at from 2s, 6d, to 3s. per ton. Coke is dull 
almost beyond experience, rates ruling at from 9s. 6d. to 12s. per 
ton. 

The miners of the Parkgate and Silkstone pits of the Nunnery 
Colliery have again returned to work. Eleven hundred men went 
out on the principle which is being vigorously pushed in the 
South Yorkshire coalfield—that none but union men shall be em- 
ployed in the workings. The managing director had intimated a 
desire to have a conference with the men, but the subject was 
practically settled before the interview, the non-union men having 
paid up their arrears and become unionists. At the Birley Colliery 
this result was accomplished some time since ; and it seems only a 
question of a few months before the whole of the colliers in South 
Yorkshire are massed together in a powerful trade society. 

Colliery development continues to be vigorously pushed a few 
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miles east of Sheffield. At Hickleton, which lies between Mex- 
borough and Doncaster, a new field of industry is about to be 
vigorously tackled. The fresh pits at Cadeby and Canklow are 
being briskly proceeded with. Very soon the output will be 
largely increased from several new enterprises, which are all in the 
hands of a men of long experience. 

Orders have again rather slackened in regard to iron and steel. 
At the beginning cf October there seemed to be a decided move, 
but it was shortlived, and the close of the month found affairs as 
quiet as ever. In the heavy industries—such as railway material 
—the condition of the different departments is undoubtedly satis- 
factory. The tire, axle, and wheel manufacturers are all fully 
employed, with every pee of adequate work to keep the 
hands e during the winter. I have been over most of the 
South Yorkshire district this week, and find a concurrence of 
opinion on this pcint. The gradual recuperation of South American 
customers is expected to add further work in the spring. 

Bessemer and Siemens steel, being largely required in the pro- 
duction of railway and other goods, is consequently in good 
request, All the steel houses engaged upon these es are 
fairly employed. Bessemer billets are £6 and upwards, accord- 
ing to quality. The cast steel trade has of late been languid, but 
a rather better feeling has prevailed during the last ten days. A 
local firm, who have been very fortunate in obtaining orders for 
sewing machine steel, are stated to have again carried off an im- 
portant order in that grade. It amounts to several thousands 
of tons, and was most keenly competed for. Bicycle steel is now 
a heavy item in steel circles. The marvel is that bicycle manufac- 
ture was not retained as a Sheffield industry. Very good machines 
have been, and are still, made here, but the number turned out 
is exceedingly limited, compared with Coventry and other centres. 
Orders for this class of steel are not yet to hand, the delay being 
caused by renege: Sen to the pattern which is likely to be in 
favour next year. heelmen differ as to the best shape of tire. 
The cushion is popular for the moment, but it is possible it may 
be superseded, and until something definite is decided the large 
orders expected for bicycle steel will be withheld. 

A slight improvement is noted in cutlery, saws, and files. In the 
latter the hand-made files are giving way very fast to machine- 
made, which can be produced so much cheaper. A considerable 
number of file hands are at present out of employment. The 
cutlery firms state that they have a large quantity of goods in 
stock, chiefly of the secondary grades, which were at one time sent 
in heavy consignments to the States. The silver and electro-plat- 
ing houses are all busy, the home demand being quite up to the 
average. Wire makers continue to complain of the operations of 
Swedish and German firms, who send rods into this country at 
prices which baffle English manufacturers to equal at a profit. This 
is a trade which appears to be attenuating very seriously. 

Ivory, though varying somewhat at the last public sales, seems 
to be getting easier in the soft East Indian qualities, which were 
£2 per cwt. lower, although the value recovered in part before the 
close. The fine qualities of West Coast African, used in the 
Sheffield trades, do not fluctuate so much. 

Mr. Jeremiah Head, M.I.C.E., of Middlesbrough, distributed 
the prizes and certificates to the students of the Sheffield Technical 
School on the 4th November. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a considerable business in Cleveland and 
Cumberland warrants this week. The prices of these classes of 
iron have been somewhat unsteady. Last week they fell materi- 
ally, but there has since been a partial improvement. Very little 
business has been done in Scotch warrants, which have been quoted 
nominally from 47s. to 47s. 7d. cash. 

The prices of makers’ iron are as fellows:—G.M.B., Govan, 
and Monkland, Nos. 1, 47s. 6d.; Nos. 3, 47s.; Carnbroe, No. 1, 
48s. 6d.; No. 3, 48s.; Clyde, No. 1, 56s.; No. 3, 52s.; Gartsherrie, 
No. 1, 57s.; No. 3, 54s.; Summerlee, No. 1, 57s.; No.3, 53s. 6d.; 
Langloan, No. 1, 57s.; No. 3, 54s.; Coltness, No. 1, 57s. 6d 
No. 3, 54s.; Calder, No. 1, 57s.; No. 3, 53s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 57s.; No. 3, 50s. 6d.; Eglinton and Dalmel- 
lington, Nos, 1, 5ls.; Nos. 3, 50s.; Shotts, at Leith, No. 1, 
a hy No. 3, 55s. 6d.; Carron, at Grangemouth, No. 1, 60s.; 
No. 3, 54s. 

The shipments of pig iron from Scotch ports in the pe week 
have been 5756 tons, against 5227 tons in the same week of 1890. 
Canada took 1775 tons, United States 1C0, India 95, Australia 165, 
France 123, Italy 220, Germany 175, Holland 500, Belgium 95, 
other countries 145; the coastwise shipments being 2363, against 
2398 in the corresponding week. During the ten months of the 
year now passed the shipments have aggregated 254,847 tons, 
showing a decrease of 144,037 tons. The falling off in foreign 
exports amounts to 74,126 tons, and in coastwise shipments to 
69,911 tons. 

There is no change in the number of furnaces in blast—76, com- 
meng with 6 at this time last year. Of the total, 5 are producing 

asic, 18 hematite, and 53 ordinary iron. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embrace locomotives worth £5570, sewing machines 
£13,114, machinery £14,715, steel goods £10,809, and general iron 
manufactures £23,278. 

The finished iron trade calls for little remark. The current 
inquiry is quiet, but there is a large amount of work on hand. The 
lowest e of common bars is quoted £5 17s. 6d. to £6; second 
grade, £6 10s. 6d.; highest grade, £6 5s., best bars being 10s. per 
ton higher ; sheets, £7 12s. 6d., all less 5 per cent. discount. The 
demand for thin sheets is exceptionally active, and the makers 
report that although they have been busy for a long time, they 
have more work coming to hand than before. 

In the steel trade business is active, but there is no pressure of 
fresh orders. Prices are steady, angles being quoted £5 17s. 6d. 
to £6; ship plates, £6 10s. to £6 12s, 6d.; bars, £6 15s.; boiler 
plates, £7 to £7 2s. 6d.; sheets, £8, less the usual 5 per cent. 
discount for delivery in Glasgow district. 

The coal trade has been suffering in the export department, 
owing to the great advance in freights to the Mediterranean, 
which has made tonnage scarce and rendered it difficult to ship 
coals at a price that would not make them too dear abroad. The 
Baltic season is also closing up, and the exports in that direction 
are being reduced. It has n found difficult to sell coals for 
future delivery, but for prompt supplies prices are unchanged. 
Main coal, f.o.b. at Glasgow, per ton is quoted 8s. to 8s. 2d.; 
splint, 9s. to 9s. 3d.; ell, 9s. to 9s. 3d.; steam, 10s. to 10s.6d. The 

emand for household coals for domestic consumption is increas- 
ing, and prices of these sorts is steady; dross is not so plentiful as 
of late, and better qualities are firmer in price. 

The colliers of the central districts of rkshire have made a 
—— for an advance of 6d. a-day in their wages. 

uring the past month there were launched from the Clyde 
shipyards twenty-nine vessels with a tonnage of 33,003, as com- 
9 with twenty-four vessels and 31,900 tons in October, 1890. 

e output of new shipping on the Clyde for the ten months of the 
year now aggregates 256,962 tons, against 288,233 tons in the 
corresponding period of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE tide has at length turned in colliers’ wages, and on and from 
the Ist of November they are to work on a reduction of 3? per 
cent. This was the decision of the Associated Coalowners of 
Monmouthshire and South Wales meeting at Cardiff on Saturday, 
after receiving the auditors’ report of business done in the three 
months ended 30th September. The smallness of the reduction 


has surprised even the colliers. By many it was expected that it 
would be 5 per cent., and some even anticipated a 74 per cent. 
reduction, as coal has certainly declined from 2s. 6d. to 3s. per 
ton. Colliers are discussing complacently the ‘‘drop of 9d. in the 
pound.” It rests with them, by the formation of a new scale, 
whether wages shall not at all events be in fair agreement with 
apogee If, as in the past, colliers work without a scale, there will 
a return to irregular wages, discontent, and strikes. 

The colliers admit a falling market, and the remedy they pro- 
pose amongst themselves is a weekly holiday. Atseveral meetings 
held on ‘‘ Mabon’s Day,” Monday, in various parts of the district, 
speakers openly advocated a lessened output as the only remedy 
for declining prices. They do not consider that there is abun- 
dant coal in the country, near enough in value to that of the best 
Welsh steam coal, to send a larger proportion of shipping into 
North of England and Scotch ports instead of to Wales. Coal- 
owners know this, and will certainly fight against any such illusory 
remedy. At the meeting of Associated Coalowners on Saturday 
the subject was broached, and the expression of opinion was 
decidedly against any such a course. It was agreed by the joint 
committee to meet on Monday, November 23rd, to discuss the 
whole subject, small coal and sliding scale, so it rests chiefly with 
the miners’ agents to bring about a peaceful arrangement. 

At all ports there is a falling off, and present quotations are un- 
steady. Mid-week at Cardiff best steam coal was quoted at 13s., 
and seconds from 12s. 3d. Even house coal remains singularly dull, 
and best is selling at 12s. 6d. to 12s, 9d., and best smail at 8s. 3d.; 
steam small is, as I predicted, down to 4s, At Swansea best 
anthracite is quoted at 15s. to 16s., but sales of ordinary are being 
effected at a reduction of ls, per ton upon last quotations. No. 3 
Rhondda is quoted in Swansea at 13s., and a good ‘‘ through” 
from 10s.—which should lead to business. 

There is little change to report in the iron and steel trades. 
The bulk doing is in steel bars, and at Cyfarthfa in particular a 
large quantity has been turned out, unexceptionable in quality. 
In rails there is a little doing at Dowlais. 

From Barrow 460 tons iron came this week consigned to Mr. 
Thomas, Newport. There is no record yet of the consignment of 
steel bars from Middlesbrough to Swansea. Blaenavon, Dowlais 
and Ebbw Vale have been steadily getting in consignments 
of ores. 

A good deal of discussion has been going on lately in reference 
to the Ebbw Vale Works and the report of the committee, and 
radical changes are expected at the works and at Manchester. 
No one seems to question the excellence of the management, but 
many suggest the cutting down of branch establishments. Against 
this it may be urged that nothing should be done in Manchester or 
London, or at the ports to lessen the status of Ebbw Vale asa 
first-class steel works. Further developments are awaited with 
anxiety. 

The position of steel works generally will be a trying one the 
coming season if the rail trade continues dormant. Quotations 
this week are, heavy from £4 5s., light from £5 10s. Other quota- 
tions at Swansea Exchange mid-week were as follows:—Pig, 
47s. 74d., market quiet ; Middlesbrough, 39s. O4d.; hematites, up 
to 49s.; Welsh bars, from £5 7s. 6d.; bar and steel sheets, 
unaltered ; Bessemer steel, blooms, £4 10s. to £4 12s, 6d.; bars, 
£4 15s. to £4 17s. 6d.; Siemens, £5 2s. 6d. to £5 5s. 

Thanks to the weather and the arrival of tonnage, the tin-plate 
clearances from Swansea last week came up to the old figures. The 
clearances amounted to 110,427 boxes, and the receipts from works 
to 88,258 boxes, so that in make and despatch there wasa good deal 
of hopeful vigour shown. 

In addition to the steady trade for Batoum, where the Russians 
are using large quantities of tin-plate for the oil trade, I am glad to 
note that another new customer has made its appearance in the 
case of San Francisco, which took 2000 tons. Of course this place 
has figured before, but not to this extent. Last week, too, the 
shipments for America were decidedly good. 

e tin-plate trade cannot be said to have got quite into smooth 
water; some “bearing,” and objectionable attitude of buyers 
must be noted. Makers, however, are firm in quotations. They 
can see that business is opening out, and have only to be firm. 
At Llianelly it is very noticeable how ‘“‘old business” is coming 
back, and all the works are now going regularly. 

Messrs. Burton and Sons, Newport, continue busy with tin-plate 
and iron shipments. 

Tin-plate quotations are as follow:—Cokes, 12s, 9d. to 13s; 
Bessemers, 13s. to 13s. 3d.; Siemens, 13s. 6d. to 13s. 9d.; ternes, 
from 25s. 6d.; charcoal, from 15s, 

Advices from New York are encouraging, and no one will be 
surprised to see an advance upon quotations next week. 

Swansea coa] shipments last week were 34,000 tons. 

Rail orders in the district of Swansea are stated to be increasing. 

Newport, Mon., coal shipments last week totalled 56,382. 

Coke continues quiet. Furnace is selling from 17s, 6d., foundry 
from 19s. 6d. 

Iron ore is quoted at 12s, 6d. Pitwood, Cardiff, from 15s, 6d. 

Patent fuel moderately good. Swansea exported close upon 
7000 tons last week. 

Mr. Beazley, the new general manager of the Taff Vale Railway, 
entered upon his duties this week, 

The Burry Steam Tug Company is announced—another feature 
in the advance of Llanelly. 

A capital series of lectures on mining has been started by Pro- 
fessor Galloway, at the University College, Cardiff. This, with 
well-worked mining schools in each district, should do good. 

Mr. E. P. Martin, of Dowlais, has been solicited to act as first 

resident of the Welsh Branch of the National pg fed Colliery 

anagers. Mr. W. Jenkins, Ocean Colliery,and Mr. Wright have 
been named as vice-presidents. 

‘* Mabon’s Day” was better observed than usual, and meetings 
were numerous. It was proposed that mass meetings should be 
held on the second Monday in December to discuss the “‘situation.” 
The colliers express themselves bent upon getting payment for 
small, which can only be done by an adjustment of the price paid 
for large coal. Managers contend that paying fcr small will be 
encouraging colliers to fill in all sorts of rubbish. These are the 
points of discussion, and are, I hear, to be well thrashed out early 
in December, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general condition of the iron and steel industry in these 
parts has this week not undergone any important changes. Activity 
is carried on moderately. Prices have not advanced, it is true, 
but the general tone is confident, and not in any way inclining to 
despondency. This is, of course, broadly speaking. 

The Silesian iron market continues as before reported. No 
change for the better has as yet been observed as regards pig iron, 
which is still neglected, and only sells at low prices. A more en- 
co’ ing condition continues to be presented by the various 
branches of manufactured iron. Makers of bars and girders report 
a fairly steady demand, and consequently a pretty regular occupa- 
tion in their article. There is also a pretty lively business going 
on in plates and sheets, but prices leave little or no profit. In the 
steel trade orders for rails and general railway material are coming 
in satisfactorily, and the works are kept well employed. 

Although the business done on the Austro-Hungarian iron 
market may be termed a fairly good one, still it appears as if the 
expectations for a lively autumn business entertained during the 
summer had not been realised. With regard to the different 
branches of industry, rather a weakening tone has recently been 

reeptible in the pig iron trade, while the manufactured iron 

usiness remains in a pretty favourable condition, orders comin; 
in regularly as before and at satisfactory quotations. Dulness sti 





prevails in most branches of the French iron trade, If any, there 





is rather a downward movement noticeable since last week, 
Prices are, nevertheless, firm. 

In Belgium the demand in the iron business is as weak as ever, 
and prices are with the greatest difficulty maintained. How dull 
the condition of the iron industry has been may be seen by the 
following figures, — Belgian import and export during the 
first three quarters of 189] :— 


Import. Export. 
1891. 1890. 1891. 1890. 
t. t. t. t. 

Iron ores 1,242,642 1,281,987 .. .. 151,619 .. 186,138 
Cast steel + 5,335 Tae ca 00 765... 447 
Steel rails .. .. ee 540... .. 18,905 .. 55,485 
Steel goods.. .. 288 .. ee 1,114 .. 6,407 
Pigiron .. .. 66,046 .. 201,741 .. .. 12,157 .. 7,382 
Scrapiron .. .. 11,381 .. 18,602 .. .. 5,957 .. 10,137 
Iron wire .. .. 8,16L .. Re 4s 0 1,887 .. 2,024 
ils ‘ee. hes 14] .. ae aa - San an 8,021 
Plates .. .. .. 702 .. 1,730 .. .. 82,509 .. 81,980 
Bars and angles. . 7,346 .. 7,211 .. .. 145,640 .. 150,573 
ES ten sxe, - aie 505. ee 5,768 .. 7,257 
Iron goods .. .. 2,687 .. 2,808 .. .. 20,002 .. 27,532 
Castings .. .. hs | ae BIS6 1. oc 8,145 .. 25,760 
Rolling stock ° 157. 1,680 .. .. 16,287 .. 29,550 
Machines .. .. 11,848 .. 10,168 .. .. 18,567 .. 88,50 


The Rhenish- Westphalian iron business shows no very firm ten- 
dency this week. While in some branches a weakening tone is per- 
ceptible, others report themselves rather better occupied. For 
iron ores the inquiry coming forward is, on the whole, still weak, 
and prices are consequently more or less depressed. Although the 
amount of buying and selling in the pig iron department has been 
very small, yet the tone prevailing in that branch of business is 
confident. Present quotations are maintained with considerable 
firmness. Regarding the different sorts of pig iron, nothing can 
be reported that would be of any interest, except that for spiegel- 
a a very active demand has been coming in from abroad just 
ately. 

The total production of pig iron in Germany, including Luxem- 
burg, was during September, 1891, 390,901 t., of which 144,026 t, 
were forge pig and spiegeleisen, 35,275 t. Bessemer, 147,052 t. basic, 
and 64,548 t. foundry pig. In September, 1890, production was 
363,324 t.; in August, 1891, it was 392,233t. From January Ist 
till September 30th, 1891, 3,295,656 t. were produced, against 
3,465,991 t. for the same period the year before. 

In the manufactured iron trade the business offering is of small 
proportions. For bars inland demand has been tolerably good as 
yet, but foreign inquiry has almost entirely ceased, and a generally 
decreasing tendenc —_ be noticed in this branch of business. 
Girders are rather briskly sold, but only at unremunerative prices. 
The hoop trade is as bad and neglected as ever. Plates, especial! 
for boiler-making purposes, continue firm in price and pretty well 
called for. The sheet trade appears dragging, prices, however, 
maintaining their former tendency. Foundries and machine 
factories complain of want of orders and unremunerative quotations, 
while the wagon factories are satisfactorily occupied. At a late 
tendering at Erfurt, M. 120 was the lowest offer for rails, others 
ranging between M. 12250 and M. 131 p.t. at works. Fish-plates 
were _— lowest at M. 119 p.t., others going up to M. 125 p.t. 
at works. 

The Board of Administration of the Italian Mediterranean Rail- 
way Company has proposed a dividend of 26 lire for present year, 
against 2/} lire in previous year. 

The project of the canalisation of the Moselle has not made much 
progress during this season. The friends and supporters of this 
old scheme have never lost an opportunity for impressing on the 
public mind the importance, the many advantages of inland navi- 
??~. in general, and of the canalisation of the Moselle in particu- 

ar. But no warmth of argument and no statistical data have 
been able to remove the many difficulties which Nature has thrown 
in their way, nor have they succeeded in gaining the support of 
those whose interest it is that things remain as they are. The 
inhabitants of the little Duchy of Luxemburg, for instance, are of 
opinion that they had better not engage to have anything to do 
with this plan, as they get on quite as well without it. 

South German papers report a discovery of coal of excellent 
quality to have been made in Bavaria—Palatinate—by which, if 
facts turn out as favourable as appearances seem to promise, the 
iron industry of that district would be greatly assisted. It is 
believed that the layer in question is a continuation of the Saar- 
briicken coalfield. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 28th, 1891. 

THE entire American iron market has suffered a little from the 
activity of the preceding week. Furnace output has been increas- 
ing, and preparations are being made for a still further increase. 
Quotations for No. 1. foundry, 17 dols. to 18 dols.; No. 2, 16 dols. 
to 16°50. One or two large blocks of Bessemer pig have been sold. 
Tr cti ting to 2000 tons of spiegeleisen have been 
closed. Several thousand tons of billets tore been contracted 
for within a few days. Steel rail transactions have been estimated 
at some 50,000 tons for the week, with every prospect that this 
demand will continue for the next month, ere is an active 
demand for rails lighter than 50 1b, to the yard. Twoor three new 
mills for iron at steel making are attracting a great deal of 
attention. 











LAUNCHES AND TRIAL TRIPS. 





The hopper dredger Irvine, recently launched by Messrs, 
William Simons and Co., Renfrew, for the Irvine Harbour Trust, 
underwent satisfactory dredging and trials, It afterwards 
proceeded to its station on the Irvine bar, where it has been con- 
tinuously at work last week, and giving every satisfaction to its 
owners, 

The steamship Craggs, 162ft. by 26ft. 5iv. by 13ft, 6in., built by 
Messrs. R. Craggs and Sons, Middlesbrough, for Mr. D. 8. Meier, 
Christiania, was taken out for trial trip onthe 23rd_ult., with satis- 
factory results; speed, 10 knots. Engines, 13in., 2lin., and 34in. 
by 24in., by Messrs. Westgarth, English and Co. Middlesbrough. 

The steamer Pioneer, recently launched by Messrs, MacIlwaine 
and MacColl, Limited, went down Belfast Lough for trial yesterday, 
and after very satisfactory tests sailed for Swansea to load for the 
Continent. The Pioneer has been built to the order of Mr. Richard 
Foley, of Cork, for his trade between that city and the Continent. 
She is 180ft. long, by 27ft. 6in, beam, and 14ft. 6in. deep, with 
long raised quarter deck, long bridge amidships, forecastle, with 
shade deck extending abaft the foremast, the two forward winches 
being placed on this deck. Ample water ballast is carried in the 
double bottom and in peak tanks at each end, steam steering gear 
being fitted on the bridge, and three steam winches at the hatches. 
The engines have cylinders 134, 23, and 40in. diameter, by 30in. 
stroke, and are of the builder's special type, fitted with the 
most recent improvements, including Hackworth valve gear, 
centrifugal circulating pump, with independent engine; MacColl’s 

tent feed heater, and independent automatic feed pumps. 

team at2051b. Working pressure is supplied 5 ~_ steel 
boiler, for which great economy is expected, this being the first 
instance in which such a pressure has been used in a vessel of this 
class, After compasses had been adjusted, a of about eleven 
knots was attained on the mile, and Mr. Foley and his 
consulting engineer, Mr. Maxton, of this port, wee | expressed 
their complete satisfaction, the vessel, as already stated, proceeded 
on her voyage. 
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NEW COMPANIES. 
TuE following companies have just been regis- 
tered :— 
Spanish Antimony Company, Limited. 


This eomeeny was registered with a capital of 
£80,000 in £1 shares, to adopt and carry into 
effect an agreement expressed to be made between 
jt. Parkinson, of the one pari and this company? 
of the other part ; to acquire mines, mining rights 


and concessions, and generally to carry on usi- 
ness as antimony and mineral merchants. The 
first subscribers are: — 
Shares. 
W. Thompson, Goring, Sussex .. a 1 
L. Dean, 98, Seymour-street, N.W. 1 
J. Hayward, 5, Ledbury- -road, Bayswater, Ww. 1 
R. Parkinson, Windsor saat or road, 
Balham . ve 1 
J. Tomlin, 44, Botolph- jane a 1 
Ww. McKeand, 8, Dane’s-inn, E.C. 1 
J. Frazer, Toynton, Croxted-road, West Dulwich 1 


The number of directors is not to be less than 
three nor more than seven. The first are the 
first subscribers to the memorandum of associa- 


tion. Qualification, £100. Remuneration: 
chairman, £200 per annum; ordinary directors, 
£150 each. 





Self-registering Cashier Company, Limited. 


This company was registered with a capital of 
£35,000 in 980 £5 Meyers, shares and 100 £1 
founders’ shares carry into effect an agree- 
ment made Ostebor. 23rd between Chas, Benham 
of the one part, and A, Harris, on behalf of the 
company, of the other part, for the acquisition of 
the exclusive rights relating to certain letters 
patent, inventions, &c., in connection with an 
improved cash register and indicator, coin detec- 
tor, and change-giving apparatus, and to manu- 
facture and deal in the same in the United King- 
dom or elsewhere. The first subscribers are:— 


T Barnett, 49, Dawes-road, 8. W. oe 
W. Graham, 19, Ashley -gardens, Westminster oe 
H. W. Baigent, 109, Albany- 7’ Se 

E E. Tayler, 60, Barclay-road, Fulham . 

A. Harris, 68, Gower- street, W.C. 

E. Harris, 50, Shand-street, W.C. 

F. Stapling, ‘1, a Villa, » Harringay-1 road, 
Green Lanes .. 


tt et et et ee 


The number of Snichien is — roe be 3 less : sie 
three, nor more than seven. The first sball be 
nominated by the signatories to the memorandum 
of association. Qualification £500. Remunera- 
tion £500 divisible, 





Direct Line Shipping Company, Limited. 


This oem Rew registered with a capital of 
£100,000 in £100 shares, to hold all or part of the 
shares in ships, or in single ship companies, 
managed by Messrs. Scrutton, Sons, and Co., 
shipbrokers, of 9, Gracechurch- street, E. C., either 
alone or in con junction with other firms or persons, 
and in respect to such shares to carry on under 
the management of Messrs. Scrutton, Sons, and 
Co., the business of shipowner, including any 
transaction incident to the owning or manage 
ment of ships or shares | therein to carry on under 
the same ma the b of marine 
insurance in all its branches, with full power to 
effect reinsurances as may seem expedient. The 
first subscribers are :— 





Shares. 
T. Scrutton, 9, Gracechurch-street, E.C. 1 
8. Linder, 9, Gracechurch-street, E.C. .. 1 
F. Scrutton, 9, Gracechurch-street, E.C. 1 
H. Barringer, '88, Bishopsgate- street, E.C. 1 
H. D. Benson, 57, Osbaldestone- road, N. 1 
J. W. Pebb, 60, El gin-road, Croydon 1 
H. Scrutton, 9, Gracechurch-street, E.C. 1 


The first managers of the company are Messrs* 
Serutton, Sons, and Co,, their remuneration as 
such to be 1 per cent. on the issued share capital 
of the company issued previous to or during such 
year. 





John Haworth and Company, Limited. 


This company was registered with a capital 
of £5000 in £5 shares, to acquire the undertaking 
of a cotton spinner and manufacturer hitherto 
carried on by John Haworth, under the style of 
John Haworth and Co., at Brookside Mill, 
Oswaldtwistle, Lancs., and. to carry on the said 
business in all its branches, 

The number of directors is not to be less than 
three nor more than five. The first are J. 


Haworth, 5, Portland-street, Southport; H. 
Haworth, Appley Bridge, near Wigan; and Ts 
Chew, Oswa twistle, Lancs, Qua’ ification 50 


shares, Remuneration to be determined by the 


company in general meeting, 





Quinton Cycle Company, Limited. 


This company was registered with a capital of 
£35,000 in £5 shares to acquire the undertakings 
of a cycle manufacturer, hitherto carried on at 
Coventry by 8. and B. Gorton, in accordance with 


an agreement expressed to be ‘made between T. J. 
Mercer ef the first part, C. W. Iliffe, H. J. 


Fisher, F. W. Fulwell, G. Darlinson, 8. Gorton, 
B. Gorton, W. Iliffe, T. J. Mercer, and J. Whit- 


tindale of the second part, 8. Gorton and B. 
Gorton of the third part, the Birmingham Trust, 


Limited, of the fourth part, and this company of 


the fifth part, and generally to carry on b 


THE PATENT JOURNAL. 
Condensed from “ The pe a Oficial Journal of 
atents.”” 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
*name and address of the communicating party are 
printed in italics. 


24th October, 1891. 


18,283. Patrern and Box Cuarns, E. Bottomley, J. J. 
Grimshaw, and I. Brook, Bradford. 

18,284. Marine Cement, W. A. Briggs, Dundee. 
18,285. Evecrric Switcues, A. Burton, Birmingham. 
18,286. Sewace Purirication, G. C. Purvis, Glasgow. 
18,287. Sewace Precipitation, G. C. Purvis, Glasgow. 
18 288. Sizino and Po.isuine Yarns, B. Mayoh, Man- 
chester. 

18,289. Boots and Suors, A. H. Capey, A. W. Toone 
and J. W. Watts, Leicester. 

18,290. Switcues for ELecrric Licutino, A. Lundberg, 


ondon, 
18,291. Stopping Rartway Trains, E. de Pass.—(P. 
Ribard, France. 
18,292. Lrquorine Suear, F. Scheibler, London. 
18,298. Borrtes and Borrte Sroprrrs, B, Haigh, 
London. 
18,294. Wetsn Scuoor State, W. R. Jones, Beaumaris. 
18,295. Hinog, O. Smith and C. J. E. Zeidler, London. 
18,296. Tapes for Printinc Macaines, P. Weinlich 
and R. Liebscher Live’ 


18,297. Steerine Gear, C. I. Orton, Stockton-on-Tees. 
18,298. teas Dressinc Macuines, A. Westley, 
Londo 


18,299. ‘Oprnaaran for Tzerma Eyesicut, L. A. Franks, 
Manchester. 
18,300. Wire Cicarerte Hoiper, W. H. Williams, 
Birmingham. 

Tires, &c,, A. I. Rath, Man- 


PNEUMATIC 
18,302. Steam STEERING Gear, W. A. Oglethorpe, 


Live 
18,303. ROTECTION of Tozacco Pirgs, &c., F. B. Baker, 
London. 


18,804, Truginc the Commutators of Dynamo-ELEC- 

TRIc Macutnes, H. Hirst, London. 

18.305, ATTACHING the Tap to Se_szocenegs, E. Geraut, 

London. 

18,306. Ink Bort.es, J. 8. Howie, London. 

18,307. Penno_pers, A. Hurdman, Birmingham. 

18,308. Boots and Sxogs, A. Eddowes, London. 

18,309. Apparatus for Drawinec, F. C. Hawtin and 
J. M. Herschell, London. 

18,810. Paint, E. Casper and W. Sowerby, London. 

18,311. Wixpow Sasues, L. Seager, London. 

18,812. Foor Cycies, T. M. Wigley, London. 

18,818. Borrie Stopper, E. J. Byrne, London. 

18,314. Levers for Venicres, L. Gossiaux, London. 

18,315. CoIn-FREED APPARATUS, E. G. Matthewson, 

London. 

18,316. Cas Reoisters, J. R. and J. R. Ward, London. 

18,317. Lock, J. Higbee, London. 

18.818. EvecrricaL Sarery G. L. Hall, 

Lond »n. 

18,819. Bencu Vice, J. Emmert, London. 

18,320. Potato Picker, J. Wynkoop, London. 

18,821. Fire Escape, W. O. Rutledge and L. Head, 


ndon. 
18,322. Rack for Pencixs, &c., C. H. Siebert, London. 
18,323. Support for Bicycies, J. C. Hall and C. 
Christiansen, London. 
18,824. Nitrate of Ammonia, L. Brunner and A. Zanner, 
London. 
18,825. Tires for Bicycies, H. Harford, Durham. 
18,326. Apranatcs for Tea or Corree Sets, G. C 
uuglas . M. Smith, Switzerland.) 

dag salon Doors, P. Cornish, Essex. 
18,828. Fituinc Borries with AERATED Liquips, F, 
Foster, London. 
18,329. Propucinc CuLorororm, H. R. von Dahmen, 
London. 
18,330. Curtno DiaBetes, W. Beyenbach, London. 
18,331. Evevets, J, A. and A. L. Thierry, London. 
18,832. Paorocrapnuic Grasses, E. Marlow, Bir- 
mingham. 
ie aang hn CarriaGE Winpows, C. L. Clarke and 


. Mason, B a 
18,334, Screen Grate, C, F. Reed, North Devon. 
18,835. Spoois for Corton, W. C. Hoskins, Bristol. 
18,336. Hark Curters, A. Myers, Birmin sham. 
18,837. Door Knobs, vA Herbert, Birming! 
18,338. Girpers, &c , W. Orr, Glasgow. 

Suetves for Ov ens, &c., W. Dobson, Birming- 


— 

1A) 

18,340. Winpow Sasues, &c., W. Pattenden and A. 
Rindesland, London. 

18,841. PNEUMATIC Tires, 8. Bunting, Birmingham. 

18,812. Lamps, = Paterson and G. L. Nesbit, New- 
castle-on- 

18,343 Cree met2en, A. G. Groves, Bristol. 

18,344. Imitation SEALSKINS, G. H. Nussey, Leeds. 

18,345. CIRCULATING WATER in Stream GENERATORS, 
J. R. Rhodes, Manchester. 

18,346. Carpinc Enornes, C. Butterworth, Oldham. 

18,347. Letter Writinc Tabet, G. C. Boroughs, 
London. 

18,348. Distrieution of Evecrricity, T. Parker, J. H. 
Woodwa: , and E. 8. G. Rees, London. 

18,349. ArTiFiciaAL Horizon, A. Haddon, London. 

18,350. CoMPRESSED Arr Enorne, J. Fletcher, London. 

18, fee ag Ratt for Knitrine FRAMES, F. A. 

dwig, London. 

18, 353. 'ASTENINGS for Gioves, H. Caston, London. 

18,358. Sprvninc Top, W. A. Lovelace, London. 

18,354. Avtomatic Detivery Macuines, C. F. A. Réell, 


Switcn, 


ndon. 

18,855. Measurino Liquinps, A. Hollinshed and B. A. 
Collins, London. 

18,356. DistrisuTiING Mop, C. T. Crowden and F, M. 
Hale, London. 

18,857. Coverinc for Rerricrrators, 8. Briggs, 


London. 
18,858. CoIN-FREED AprarRatus, P. and E. Sloper, 


ndon. 

—_, Stream Enarnes, C. T. Crowden and F. M. Hale, 
ndon. 

18,360. Lamps, H. Palmer, London. 

18, aol: Water Macuinery, W. 8. Putland, Tunbridge 
ells, 

18,862, PLate Warmers, N. A. Aubertin, London. 

~~ ace for SicuTING Guns, F. B.D. Acland, 
vondon 


26th October, 1891, 


18,364. Louvre-winpows, R. H. Leaker, Bristol. 

18,365. AppLiances for New Game, A. Coumert, 
London. 

18,866. Sarety Huntine Sxrrt, G. F. Bromley and 0. 
Wilborg, London. 

18,367, Stipe Vatves for Steam Encines, T. Marsh, 
Birmingham. 

18,368. Rove Drivine MecuanisM, J. T. Ainsworth, 





as bicycle and tric 
machinists, &c. é first subscribers are :— 

8 
A. Same, Moor Green Hall, near i 


Cc. Ww. “Tiff, Park House, Coventry... ‘ 
J. Whittindale, Kenilworth .. - 
T. Mercer, Warwick- -row, Coventry... ; 
M. Pollack, Yardley, near Birmingham 
F. Ryland, Aarborne, Staffs. 

H. C. Wilford, Augustin-road, Birmingham . 


The number of directors is not to be less than 
three, nor more than seven. The first are C, 


W. Iliffe, T, J. Mercer, and M, Pollack. Qualifi- 
cation 50 £5 shares or ” £250 stock. Remunera- 
on £500 divisible, 


~~ manufacturers, engineers, 


at et tat be bet et 


18,369. SHUTTLE Box for Weavine, J. E, Prestwich, 
anchester. 

18,870. TirE for Cycizs, W. J. Springfellow, London. 

18, 871. Gin Fastening, J. P. Reynish, Glamorganshire. 
8,372. AvtomaTic Courtine, J. Trevor -Smith, 


eGheshi hire. 
18, oe] Pneumatic Actions, G. A. W. Beard, Liver- 
poo! 
18,374. Winpow Fastener, T. Simpson, Accrington. 
18, 875. FLANGING BoILEeR ves, ¥ . Noble, Glasgow. 
18, 376. Toy Mowry Box, P. A. Staley, London. 


18, 377. REMOVING NAPHTHALENE, A. Johnson and the 
Co-o — Inventive A , Ud 
on- 
18,878. Wasume Macuines, J. McDowell, Glasgow. 
18, oe Hanv ks for a Doors, T. ‘Downie and 





7. Circutatine, &c, Water, W. C. Williams, 


mdon, 

18,882. Stanp for Bicycies, W. B. Newell, London. 
18,383. Ain INFLATED Tires, W. Golding, ‘Manchester. 
18, a Wasuinc Woot, &c., J. Petrie and J. Fielden, 


18,385. Seer Vatves, D. B. Morison, seetgee, 
18,386. CarR1aGe Winpows, C. L. Clarke, J. Mason, 
and J. Leigh, Manchester. 

18, poe —_ PRESERVER, R. Prosser and E. Seymour, 


18,388. Beer Taps, E. Reynolds, Northampton. 

18,389. TEXTILE FABRICS, G. Mort, Bradford. 

18,390. Cyce Tirz, R. G. Glendinning and R, Craw- 
ford, Dublin. 

18,391. aa Hypravtic Enoine, C. M. Waddie, 
18, . Poni the Joints of Ratzs, A. C. Franklin, 


18,393. Prorectinc Watcues from Dust, P. Cole, 

Campsie. 

18,394. FLoats for Boats, A. and J. W. Fitton, Man- 

chester. 

18,395. Dress Coat, J. Cocks, London. 

18,396. Apparatus for ROLLING Iron, C. F. Thompson, 
aon We 

18,397. Wares for Crcies, A. C. Hide, London. 

18,398. Lamps for Burninc Vaporisep O11, A. 8. 

Hunt, C. D’A. Gaunt and W. H. bang 

London. 

18,399. Boot Trees, W. M. Dawson, Liverpool. 

18,400. D Distnrecrants for CisTERNs, A. Wills, 

18,401. eens and Srorrer for Liquips, F. J. Gerard, 

London. 

18,402. Hanpies for Cricket Bats, E. A. Jacobs, 
London. 

18,403. Macuine for Huskine Gran, J. B. Hunter, 
Lond 


on, 
18,404. ALARM CLocks, J. D. Newton, Hendon. 
18, vo ne of Casxs, &., C. Spannagel, 


18, 406. Faas for Hotpine Bortues, G. L. Rands and 

Z. Mennel, London. 

18,407. Corre E EXTRACTOR, A. Fiikenwirth, London. 

18,408. Manuracture of Saricytic Compounps of 

MernyLaxiLine, &c., M. Conrad and F. Geromont, 
ni 

18,409. Propucinc Oxycren Gas, G. T. J. Webb, 


London. 
18,410. Distriputinc Hot Arr in Matt Krys, H. W. 
Joyce, London. 
18,411. Tarcets, T. Bergmann, London. 
18,412. Steam Borvers, R. Carson, London. 
18,413. Propoction of Moruer-or-PEARL Imrrations, 
R. Himmel, London. 
18,414. Fire LicRTers, R. Campion and T. W. Butler, 
London. 
18,415. HyprocarBon O11 Lamps, C. Fabricius and F. 
Wlach, London. 
18,416. WHeEecs and Trres of VeLocipepgs, E. C. Field, 


mn 

18,417. 

mi 

18,418, Leone for Weavina, W. J. Thompson, London: 

18,419. New Game, A. de Svertchkoff, London. 

18,420. ArTiFiciaL Liou, E. J. Humphery and W. H. 

mith, London 

18,421. Evecrric Licutinc System, J. M. Ormes.— 

—(S. L. Trippe, United States.) 

18,422. ArtacHinc SypHon Heaps to Borrttes, J. M. 

Macdonald and the Automatic Aération Company, 
mdon. 


on, 
— for AgRaTED L-quips, W. P. Bonwick, 


27th October, 1891. 

“ae > TELEPHONE ComMBINATION, Sir C. 8. Forbes, 
18, 424. Gas and HyprocarBox Motor Enornes, R. A. 

ndon. 
18, 425. Hammock Bassinetre, L. F. Silas, London. 
18,426. Craw Lock Sack LaBgt, G. A. Gritton, London. 
18, —— for Security of Watcues, H. Foot, 
n 
18,428. aac of Woop with Crors, R. Thom, 


A 
18,429. Soman Borers, G. H. Herbert, Eccles, near 
anchester. 
18,430. Stencit Pvates, F. W. Cross, Walsall. 
18,431. Seconpary Batrerigs, M. Waddell, J. B. Entz, 
and W. A. Phillips, Manchester. 
a aaa ADVERTISEMENT, 8. J. Rollason, 


on. 
18, = Drivine Gear for Cycizs, J. L. Crawford, 


18,434. Seisave Canpies, 8. B. Morss and T. F. 
Bourne, London. 

18,435. Lock, G. H. Bratt, Birmingham. 

18, 486. RecorpixG ELECTRIC Currents, Sir W. Thomp- 
son, Glasgow. 

18,437. HeRBaALineE, J. Powell, Stockport. 

18,438. ELastic RimMzpD WHEEL, C. Huelser.(G. Ohl, 
Germany.) 

18,439. AKING Fireworks, C. Huelser.—(G. Gilli- 


schewsk: ‘y, Germany. ) 
18,440. UmBreias, L. Lincke, London. 


18, Pn CIRCULAR FRAMES, F. Hiirzeler, Man- 
18,442. IRon, W. A. Sugden.—(¥. R. Sugden, United 
States. 


18, — VELOCIPEDE SapDLEs, P. A. Martin, Birming- 


18, 444. Wueets for WHEELED VeuIcLEs, 8, Withers, 


Birmin, gham. 
— Batuine Apparatus, 0. F. Grant, Birming- 
am. 


18,446. REFRIGERATORS, J. Erny, Birmingham. 
18,447. Gas Suapes for Bitt1arp TaBes, W. H. Fogg, 


Leeds. 
18,448. sng and WaTEeRPRooF Sueets, A. C. Thomson, 


18,449. —_—— Surps’ TEMPERATURES, A. Shiels, 
London. 


18, (450. Sramp InpicaTors, H. Robinson and A. Craig, 


18, ‘pos TeLEePHonic Switcues, &c., A. R. Bennett, 


on. 
18, 2. Cases for Writine Sty es, &c., W. Lowe, Bir- 
mingham 
18, = GRINDING or PULVERISING MILLs, A. F, Brown, 

‘ow. 
18,454. ToBacco am D. Horsburgh and T. T. M. 
Lumsden, Glasgow. 
18,455. CoAL- WASHING MACHINERY, A. F. G. Brown, 


Glasgow. 
18,456. WELDLESS Tire, G. W. Wilford and J. Rimmer, 
Sheffield. 
18, yn gaa J. Wood, T. Crump, and E. Emanuel, 
ondon, 
18, =, — Lic CoNDENSER, Mrs. J. W. Kiddle, 


a 


18,459. 7 EIGHT ADJUSTING PuzzLtE, W. A. Smith, 
Ledaig. 

18,460. GLASS-SEPARATING Macuing, A. W. Hirst, West 
Croydon. 

18,461. Tonos and Poker ComBrineD, J. and C. Owen, 

18,462. Bicyctz, &c., WHeets, C. E. Ramspott, 
London. 

18,468. ScREENING Coat and Asues, J. Brown, Liver- 


poo! 

18,464. Door Sprinc Burrers, G. A. Farini, London. 
18,465. MILLBoaRps and Paper, &c., F. L. Jacob, Bir- 

mingham. 
18,466. Finterinc Marteriats, &c., A. Lutschaunig, 
ve 4 

18,467. Dreams TextILe Fasrics, &c., E. C. Kayser, 
uddersfield. 
18,468. FASTENING WFARING APPAREL, E. E. Wood, 


18,469. HyDRocARBON Motors, J. Blum and A. Thom- 
son, London, 
18,470. CELLULAR or TexTILE Fasric, C. G. Hagemann, 











Hall, G 
18,880. Stop Mores, 3 E.8. Bond, Birmingham. 









18,471. Breap, Cake, &c., T. Hyatt and T. Rickett, 
London. 

18,472. Rotiinc Mitts and Appiiances, T. V. Allis, 
London. 


18,473. CarTRiIpGEs and CARTRIDGE Cases, W. Heath, 

mdon. 

18,474. VeLoctPEepes, R. 3. Lovelace, London. 

18, eo omens Pumpine Enoines, T. H. Williams, 

18,476. ,_— for Barina Corton, D. K. West, 
London. 

18,477. DepoLarisine Liquip, O. Schlesin 

18,478. Inpicators for Encines, R. Mc 

Buchanan, Glasgow. 

18,479. Recoverinc ConpENsED Srzam, J. Murrie, 

Glasgow. 

18,480. MrLk Srrarners, J. Gray, Glasgow. 

18,481. Saut, J. E. Bott, London. 

18,482. Caustic ALKALtEs, J. E. Bott, London. 

18,488. 8 Srop VaLve for Liquips, ‘&e, T. Phipps, 


er, London. 
nnell and J. 


18,484. — Stirrup, J. W. Smallman.—(H. S. Power 
and J. V. Montgomery, Natal.) 

18,485. Vacuum Brake, &c., T. Bore, London. 

18,486. Type Cases, H. E. Goodwin, London. 

18,487. Srone-curtinc Macuine, R. W. Barker.—(D. 
Pettiger, United States ) 

18,488. Process for Fitterinc Beer, &c., J. Sutton, 
London. 

18,489. Vatve, A. E. Field, Portsmouth. 

18,490. Rues, &c., J. Holmes, New Mill, near Hudders- 


field. 
18,491. Packrne of Bakinc Powpers, W. P. Clotworthy, 
London. 

18,492. KNIFE-CLEANING Macuines, H. H. Lake.—(A. 
PR. L. Gips, Germany.) 

18,493. Guipe for Wrists of PtanororTeE PLAYERS, 
M. 8. Arden, London. 

18,494. MecnanicaL Movements, 8. B. Wortmann, 


London 
18, need Couns, H. H. Lake.—-(H. G@. Guild, United 
Sta 


18, 196. "Brxvma of Booxs, H. H. Lake.—(Z. Bailey, 
United States.) 

18,497. Sewinc Macuines, V. Beauregard, C. S. 

Gooding, G. H. Bryant, and F. Chase, -—7r 

ey Gas from Hyprocarson Oits, H. H. 

(C. H. Wilder, United States.) 

18,499 “Maxine-up or Packie of BAKING-POWDERS, 

W. P. Clotworthy, London. 

18,500. PREVENTING CLocoING by INK of TyPE-wRITIFG 

Macurngs, R. Ballard, London. 

18,501. ExTRACTING Precious METALS from their Orrs, 

3 Nicholas, Liverpool. 

18,502. AMERICAN Orcans, T. P. Banson, London. 

18,503. Gas Enarnes, E. Field, London. 

18,504. SANITARY DRAINAGE, M. Nadiein, B. Ewdo- 

kimoff, and 8. de Baschmakoff, London. 

18,505. ELecrric Circuit ConTROLLER, W. B. Cleve- 

land, London. 

18,506. ILLUSTRATING upon Giass, A. Lamb, London. 

18,507. Stoppinc Leaks in Suips at Sea, W. F. Beari, 

London. 

18,508. Covers for Jars, F. H. Palmer, London. 

18,509. Stay for Gutrerinec Hovsegs, C. D. Lavington, 


ke.— 


mdon. 

— WorkMEn's Time Inpicator, F, A. Kohl and 
C. Potthoff, London. 

18,511. BREWING, A. Umbeck, German 

18, 512. SHoz Buttons to SHogs, G. Railenbeul, Ger- 


18,518. Drivine Gears for Cycigs, A. F. Bowers, 
18 314. ——— on Rattways, E, J. Plymsell, 
18,515. —_ of Ser, &c., Brackets, F. Ryland, 
18,516. a Smact-arms, M. H. Durst, 


mdon. 

18,517. Packtnc Biocks of ARTIFICIAL FUEL, &., T. O. 

Dixon, London. 

18,518. Stockine, E. Rogers, London. 

18,519. MecHanicaL SELEcTING MeEcHANISMS, A. J. 

Boult.—(S. L. Wiegand, United States.) 

18,520. Currinc CrcaR Enps, D. H. Fisher, Liverpool. 

18,521. DistrisuTING Type, J. G. Retaux and J. A 

awar, London. 

18,522. WELDING METALS ELECTRICALLY, W. P. Thomp- 

=son.—(C. L. Coftin, United States.) 

8,523. SHUTTLE Guarps, G. E. Hamblet and H. Clif- 
ton, Manchester. 

18,524. InsuLator, W. P. Thompson.—(R. Heiritt and 
F. L. Pope, United States.) 

18,525. Fastentncs for Corsets, C. H. Littleton, 
London. 

18,526. Cramps for Hotpinc Pires, H. C. Shaw, Liver- 


pool. 
18,527. Pocker Innacers, A. J. Boult. {F. Torré, 
France.) 


28th October, 1891. 


18,528. PHotocraruic Sautters, E. H. P. Humphreys, 
London. 
—. Dark Sie Howper, E. H. P. Humphreys, 
mdon. 
18,530. FiREMEN’s Respirator, T. Wilson, Ashton- 
under-Lyne. 
18,531. Swimmine PRopeLtine AppLiance, W. Cowan, 


‘ow. 

18,532. Joints for Drain Pipes, F. C. Lynde, Man- 
chester. 

18,533. VerTicaL Stiixs, J. Wright, Stockton-on-Tees. 

18,534. ELecrric TELEPHONIC INSTRUMENTS, A. Marr, 
Manchester. 

18,535. PREVENTING ScaLe in Steam Borers, R. Lewis, 
Glamorga : 

18,536. Steam Borers, A. Pollard, London. 

18,537. VENTILATION of Boots and SHogs, W. Holman, 
London. 

18,538. PNeuMaTIC Ma.tinc, R. H. Leaker, Bristol. 

18 589. Hycrenic Hammock Cort for Inrants, E. Hart, 
London. 

18,540. Bock Tire for Cycues, J. A. and A. Burton, 
Nottingham. 

18,541. Pyeumatic Tires for WoeeEts, W. Golding, 
Manchester. 

18,542. Minera Getter, J. Green, Ince. 

18,543. Traps, T. Garner, Manchester. 

18,544. CLEansine Casks, J. T. Clubb, Burton-on- 


Trent. 
18,545. CaEcKING BILLiaRD Games, E. Kaltenbach, 
W 


n. 
18,546. Sarety Apparatus for Casgs, W. Mallinson, 
anchester. 

18,547. Bett Driving Mecuanism, R, Taylor, jun., 
Manchester. 

18 548, — CARBONATED ALKALI, J. Simpson, 
Liverpool. 

18,549. Moutps, J. Johnson.—(A. 


W. Paull, United 
States.) 
18, oe PRESSURE APPARATUS, R. C. Sayer, 
ris' 


18,551. TeRMINALS, C. J. Hall, London 

18,552 Dravucut and WATER-TIGHT WEATHER Bar, 
W.8. Johnson, Glasgow. 

18,553. PNEUMATIC or AIR-INFLATED TrREs, A. G. J. 
Ellerthorpe, London. 

18,554. DiseNcacinc Gear for Surps’ Boats, W. A. 
Cloud, London. 

18,555. Txx or other Meta Canisters, A. E. Bentley, 
Manchester. 

18,556. Steam Borer, &c., Furnaces, J. Proctor, 
Manchester. 

18,557. Saucepans, W. Page, Manchester. 

18, 558. LUBRICATING APPARATUS, J. D. Fitegerald and 
5. B. Dortch, London. 

18,559. Uririsation of Sxac, &c., T. Arnold, Stockton- 
on-Tees. 

18,560. Drawine Curtains, E. Féret, London. 

18,561. Layinc Wires in Conpuits, A. R. Bennett, 





mdon. 


London. 
18,562. GaME of PaRLour Lawn Tennis, C. A. Witchell 
Stroud, 
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18,563. Rorary Enorns, J. Matthews and G. B. Cruick- 
shank, Birmingham. 

18,564. Pxorocrapaic Rockxise Apparatus, T. F. 
Wood, Bristol. 

18,565. Or, Lamps, J. H. Wallis, London. 

18,566. Launpry Buve, M. Williams, Wigan. 

18,567. Brakes for Venicies, J. Nichols, Great Mal- 
vern. 

18,568. DispLayine Apparatus, T. W. Tetley, Cardiff. 

». Rows for Bicycves, 8. Vale, Walsall. 

8,570. Exvevorss, C. T. Allsop, Birmingham. 

18,571. Hansom Cass, A. E. Field, Portsmouth. 

18,572. Tosacco Prive, W. J. Webb, Southampton. 

18,573. Cycve Sappves, P. A. Martin, Birmingham. 

74. Prosectives for OrpNancs, &c., D. Abercrom- 

Manchester. 

18,575. Gore Bars, J. Jardine, Nottingham. 

18,576. PReventine Pants, &c , Siippine, J.J.8. Clark, 
London. 

8,577. Daess Houtpers, H. M. Knight, London. 
3s. Uritisarion of Tipes, &c., G. F. Thomson. 
Lendon. 

18,579. Soap for Toicet Purposes, P. R. de F. d’Humy, 
Liverpool. 

18,580. Dainkine Vessexs, W. P. Thomson.—{ V. Havlik, 
Germany.) 

18,581. Comprnep Hames and Cotiars, C. A. Macrea, 

London. 

3,582. Hearers for Carriaces, E. Richards, London. 

Wales, 


















3. Crete Brivis, J. Wales and W. G. 

London. 

18,584. PorTaBLe Mirror, E. Pitman, London. 

18,585. Burners for Limeticuts, &c., A. E. Knowles, 
Birmingham. 

18,586. PResERViING ARTICLES from Dust, C. E. McCon- 
nell, London. 

18,587. Propeciine Vessets through Warer, F. A. 
Velschow, London. 

18,588. HoLtow Skewers, G. Young and W. Crippin, 
Manchester. 

18,589. ManuracTuRE of Stee, Pens, P. 8. Watkins, 
London 

18,590. Preventinc Roppery from LeETrer-Boxes, F. 
E. Morris, London. 

18,591. Exrincuisuers for Lamps, F. T. Vine, London. 

18,592 PsoroGraPHinc in Bounp Lieut, E. Hackh, 
London. 

18,593. Weets for VeLocipepes, &c., W. Hillman, 
London. 

18,594. Mrtyrisc Macutyes, W. Hillman, London. 

18,595. Evecrric Meters, H. T. Harrison and G. 
W. Budd, London. 

18,596. DouBLe-kNoT Net, F. Barbour and R, Young, 
London. 

18,597. Etscrrotysis, E. Andreoli, London. 

18,598. Opera GuassEs, E. Edwards.—(&. Liiddeckens, 
Germany.) 

18,599. MeDiIcINE Powper CapsuLes, E. Edwards.—(K. 
Tschanter, Germany ) 

18,600. Envetopes, T. I. Montgomery, Birmingham. 

18.601. Corsets, E. Knight, London. 

18,602. GearinGc for PuLLey Biocks, E. Samelson, 
London. 

18,603. Securtnc Sarety of Trarric on Since Lines 
of Raitway, E. Tyer, London. 

18,604. Capsvces for Borties, C. Scherer, London. 

18,605. Type-wriTiInc Macuines, C. A. Day.—(Phila- 
delphia Typewriter Company, United States.) 

18,606. CoLourninG Matters, H. H. Lake.—{ Wirth and 
Co., Germany.) 

18.607. UmBre ras, &c., J. A. Bragg. London. 

18 608. Puriryine Gas, J.C. Chandler and W. Sims, 
London. 

18,609. DisTRIBUTION VaLvgs, F. Relph, London. 

18,610. FLex1sie CLots, T. Strahan, London. 

nen W. Jones, sen., and W. Jones, jun., 

mdon. 

18,612. Scissors, F. Weintraud, London. 

18,613. Corn-FREED Apparatus, J. H. Boeken, London. 

18,614. Waeens for Veunicies, E. G. Sheward, London. 

18,615. Process for Roastinc Pure Corree, J. Quaglio, 
London. 

18,616. Dress Stanps, J. F. Fawcett, London. 

18,617. Boits, A. F. Smith, London. 

18,618. Trap for Rats, F. K. Smythies, London. 








29th October, 1891. 


18,619. Usiversat Heacer, F. F. and M. A. Fereday, 
Wootton Hill, near Lymington. 

18,620. TRaveLLInG CasE FOR LANTERN Lenses, H. 
C. Newton, London. 

18,621. InreRNaL Combustion Enornes, J. Roots and 
J. W. Seal, London. 

,622. AuxiLtaRy Morok, C. Maller, Glasgow. 

. Pranorortes, O. Spaethe, London. 

18,624. BRACKET FOR sHORT Curtains, C. Butterfield, 
Nottingham. 

18,625. CycLe EXCENTRIC-SPRING Action, H. Masson, 
London. 

18,626. ELectropes, J. C. Richardson, London. 

18,627. Evectropes, J. C. Richardson, London. 

18,628. Wueets for Bicycues, D. Ligat, London. 

18,629. Evectric Dynamos and Morors, W. T. Gar- 
nett, London. 

18 630. Bearinosfor Cycizs, F.S. Buckingham and W. 
Newton, London. 

18 631. Se_r-reepinc of Pueasants, &c., E. Smith, 
Birmingham 

18,632. FLurp Soap, F. G. Haigh and W. C. Haigh, 
Manchester. 

18,633. Waeecs, A F. Wileman, London. 

18,634. Meratiic Packinc, J. Higginson, jun , Bir- 
mingham. 

18,635. ATMosPHERIC Gas Burner, J. 8. Hill, Bristol. 








18,635. VeLocirepgs, &c., T. L. Mitchelmore, South- 
ampton. 
18,637. Tires for CycLe Wuee.s, W. J. Mathews, 


Manor Park. 

18,638. Boot Scraper, R. H. Campbell, London. 

18 639. Heev Pvates for Boots and Suoes, J. Hacking, 
London. 

18,640. Gas, &c., Encrnes, J. E. Weyman, G. Hitch- 
cock, and J. A. Drake, Sheffield. 

— Evecrricat Apparatvs, B. F. Kelly, Birming- 
ham. 

18,642. Sypuons, T. H. Williams and W. H. Symons, 
London. 

18,643. Drinkinc Tankakp or Pot, H. J. Faulkner, 
London. 

18,644. Marker for Go.r and other Games, L. Lumley, 
London. 

18,645. Fincer Rinos, E. F. Wolrige, London. 

18,646. ELecrric Motors and Macuinges, H. Chitty, 
Chiswick. 

18 647. ArTacninc Castors to Bepsteaps, 8. I. Whit- 
field, Birmingham. 

18.648. Banp Br«kes for Cycies, &c., C. Binks and 
H. J. Lloyd, York. 

18,649. Lapres’ Ripinc Sappies, &c., T. Harvey, 
Birmingham. 

18 650. Exvecrricat Switcues, The Electrical Acces- 
sories Company, Ld., London. 

18,651. Cycte Mup Gvuarps, J. Gardner and D. 
Marshall, Birmingham. 

18,652. Ripinc Sappies, W. H. Arthur, Birmingham. 

18.653 Stoppinc Trains, N. Shagouri and J. H. Hale, 
Bristol. 

18,654. Carryinc Goons, J. Redman, Halifax. 

18,655. CentTriruGAL Macatnes, J. Laidlaw, Glasgow. 

18 656. Steam Traps, T. Ledward, London. 

18,657. Gavornc Watca Cycinpers, J. H. Henderson, 

Manchester. 

358. Srarr Carpets, W. Fidler, Nottingham. 

4 Bicycies, J. R Wigham and W. M. G 












lynn. 
Dut om 


11n, 

18.660. Looms for Ts xt1Le Fasrics, G. Malcom and J. 
G. Leslie, Dundee. 

18,661. AcruatinG Cranes, &c., G. D. Macdougald and 
J. Sturrock Dundee. 

18,662. Ser Cottars for Saarrinc, &c., F. Trier, 
London. 

18,663, Exvetores, Letter Fi4ps, &c., J. G. Brown, 
London. 





18,664. Sream, Vapour, or Air Enaines, W. H. Scott, 
Norwich. 

18,665. Mountine of Drawina Paper, &c., T. Hess, 
London. 

18,666. Printine with Go-p Lear, F. Mitzner and G 
W. Armishaw, Liverpool. 

18 667. Reriecrinc Images of Opsects, G. D. Hughes, 
Manchester. 

18,668. Wicks, D. Owen, Liverpool. 

18,669. Hypravuic Apparatus for Presses, W. James, 


n. 
18,670. Automatic Couriines, &c., R. M. Mark, 
ndon. 
18,671. Sprinc Burrer Joints, T. 
Jarrow. 
18,672. Tut, G. H. Gledhill, Halifax. 
18,673. Dayinc Yarn, J. B. and E. Whiteley, Hudders- 
field. 
18,674. Casgs, J. W. Hyland, London. 
18,675. Soar, J. J. Mann, Manchester. 
18 676. PLaninc LeaTuerR BE ts, W. 
Manchester. 
18,677. Hee. Trimuinc Macnixes, W. H. Dorman, 
8 


L. Livingston, 


and A, Mills, 


‘ord. 
18,678. Srencit Propucine Cyiunper, A. C. Thomson, 
ondon. 

18,679. Puzzue, F. W. Cross, Walsall. 

18,680. Priminc Preventer, J Hughes, D. Davis, and 
J. Clayton, Liverpool 

18,681. RounpaBouts, J. E. Cooper, Manchester. 

18,682. Wire-rotpinc Hanpie Grips, G. Reynolds, 
Staffordshire. 

18,683. Couptincs for OperatinG Rops, A. G. Evans, 


on. 
18,684. Cour.incs for OPERATING Rops, A. G. Evans, 
mdon. 

18,685. TricycLes and Bicycies, J. Sargent and W. 
Thompson, London. 

18,686. Cure of Neuratoia, &c., C. W. Peckham, 
London. 

18,687. Lamp Burners, C. 8. Upton, London. 

18,688. Arr Insectors, W. H. Rickard, London. 

18.689. MatcH and Topacco Box, H. M. Clements, 
Bristol. 

18,690. Boots, A. W. Gamage, London. 

18 691, Omsipuses, TRamcars, and other VEHICLES, 
J. Ide, London. 

18,692. Brooms, BrusHes, and similar Arrices, R. 
Weinberg, London. 


18,693. Manuractcrinc Waite Leap, W. Smith, 
London. 
18,694. Currinc Necktie Lininc, E. Dredge, 
London. 


18,695. Ixvectors, J. Heinrich, London. 

18,696. Liguip Borrtinc Macatines, P. G. Salmond, 
Glasgow. 

18,697. Machines for Makino Cuauys, E. A. Cowper, 
London. 

18.698. Fixing Tuses in Tope Puares, E. Petersen, 

ndon. 

18,699. CaLENDERS, J. Graefe, London. 

18,700. Minera Sats for Baruinc, C. W. Vincent, 
London. 

18,701. Pepats for VeLocipepes, J. H. Ball and P. L. 
Renouf, London. 

18,702. Focussinc Clots and Mask, A. van der Werff, 
London. 

18,703. GrocrapHicaL Toy, E, Edwards.{C. &. 
Vaillant, France.) 

18,704. Markine Ink Pencits, J. Hickisson, London. 

18,705. SHaRPenine Pencits, A. Ambler, Yorkshire. 

18.706. METALLURGICAL FuRNaces, F. G. Bates, 


mdon. 
18,707. Containers for Petroteum, J. D. Sprunt, 
London. 
30th October, 1891. 
18,708. Bakers’ Ovens, J. and T. Vicars and J. Vicars, 
jun., Liverpool. 
18,709. Treatment of Leap Orgs, T. H. Cobley, Dun- 
stable. 
18,710. BaLtance Take-vup, R. Wilby, Huddersfield. 
— Power Hammers, F. W. Lanchester, Birming- 
am. 
18,712. Line Markinc InstRUMENT, T. L. Griffiths, 
Birmingham. 
18,713. Manuracture of Cuarns. C. While, Workington. 
18,714. Recu.ation of Gas, F. E. Gripper and 8. Coyle, 
London. 
18,715. Vatves, A. Earnshaw and T. Oldfield, Halifax. 
18,716. ELecrriciry Maters, A. Wright, Brighton. 
18,717. Toy, J. Andrews, Southampton. 
18,718. LeaTHeR Tips for Cugs, J. Mills and H. Nobes, 
Portsmouth. 
18,719. SounpinG or INDICATING Derrus, H. Euler, 
iverpoo! 
18,720. Metratuic Packie, R. F. Drury.—-(H. £. For- 
rest, United States ) 
PortTaBLe Evectric Lamps, &c, J. Dixon, 
Sheffield. 
“oo Pneumatic Tires for Cycies, A. Hind, Shef- 
eld. 
18,723. Reststaxce Frames, C.S Snelland Woodhouse 
and Rawson United, Ld , London. 
— Turninc Macuine, &c., J. H. Evans, 


ath. 

18,725. LicutTinc Cigarettes, L. A. Wilstahm and 8. 
F. Samuelson, London. 

18,726. Cores for Evectric Corts, A. Marr and A. T. 
Collier, Manchester. 

18,727. CiGARETTE Formers for the Pocket, W. Pearce, 
Birmingham. 

18,728. Tea Canister Oi, Lamp, E. T. Daniels, 
Loudon. 

18,729. Lace ApvusTER, A. Breese, London. 

18,730. InstRuMENT for AmUsEMENT, J. W. Christie 
and G. Dunbar, London. 

18,731. Soap, A. G. Smith, Manchester. 

18,732. LeaTHerR BE TING, 8. Dronsficld, Man- 
chester. 

18,733. Evectric TeLepHonic APPARATUS, A. Marr and 
A. T. Collier, Manchester. 

18,734. BaLtinc Macuines after Combine, P. Kelly, 
Cross Hill, near Keighley. 

18,735. Paint Burner, F. G. Moore, Manchester. 

18,736. Fiock Paper, L. H. Grundy, Manchester. 

18,737. Hotpinc and GrowinG Pants, C. E. Booty, 

mdon. 
18,738. Consuminc Smoke, A. Bromley, Manchester. 
18,739. Pire to Prevent Nicotine, A. P. Gavard, 


mdon. 
— Evectinco Batis, J. Johnstone, Newton-Stewart, 


18,741. Grater for Horse Rapisn, R. F. Brown, 
Walthamstow. 

18,742. jaeseene T. Montgomery.—{(6. K. 
Chili. 

18,743. SELF-FASTENING of TresseLs, R. Henderson, 
London. 

18,744. Vessets, G. Macdonald, London. 

18,745. RatcueT Braces for Dritiine, T. Haggart, 
Liverpool. 

18,746. Dresses for Swimminc Purposes, A. Weil, 
London. 

18,747. Starpte for Fastentnc Bets, T. Woodhead, 

iverpool. 

18,748. Topacco Pires, A. C. Mumford, London. 

18,749. Hotpers for Canpies, H. M. Peak, Liverpool. 

18,750. Disrptay-racks for Curtains, J. Strassner, 

mdon. 

18,751. VeLtocipepes, W. Hillman, London. 

18,752, ExTractinc Precious Merats from their OREs, 
J. A. Norton and J. Noad, London. 

18,753. Cieaninc Carpets, M. and E. M. Luff, 


Stevenson, 


London. 

18,754. Foo SicnaLuisc Apparatus, J. C. Fisher, 
London. 

18,755. Lockine Nuts, L. W. Crosta, London. 

18,756. Batus for Mepicat Purposes, C. Dawson, 


ondon. 
18,757. IncrEasiInc Up-prauout, A. C. Freeman, 


mdon. 
18,758. ImpLement for Drivinc Stapies,G. W. D. Scott, 
mdon, 








18,759. Ratcuet Nut Wrencu, F. W. Laurie, Chester. 
18,760. ARRANGING Hooks of Boots and Suoks, H, 
unn, London. 
18,761. Price Tac, 

Canada ) 

18,762. Topacco Poucnes, H. Kaufinan, London. 

18,763. Jigoino Screens, W. O. Wood and C. Burnett, 
London. 

18,764. Ice Makino, 8. God egan, London. 

18,765. CHANELLING Scone, P. A. Newton.—( The Inger- 
soll-Sergeant Drill Company, United States.) 

18,766. Pavine Roaps, &c., C. Chapman, London 

18,767. GaTrHerine Sicnatures of Books, H. E. Plimp- 
ton, London. 

18,768. Fapric for Macaine Bevtine, J. P. Maddox, 
London. 

18,769. Ecevators for Cuarr-cutrers, J. Dew, 
London. 

18,770. Lockine Bouts or Fasrentnes, W. Brenton, 
London. 

18,77l. Evecrric Raitway Brakes, H. Pieper, fils, 
London. 

18,772. OpentnG SeaLep Tins or Cans, P, W. Schénau, 
London. 

18,773. Transmission, &c , of Sounps, T. J. Howell, 
London. 

18,774. Boat Lowerine, &c., Apparatus, J. Roberts, 
London. 

18,775. Evecrric Bei Inpicators, Siemens Bros. and 
Co, Limited, G. 8. Grimston, and E. Perrett, 
London. 

18,776. Borine Toois, Siemens Bros. and Co., Limited. 

siemens and Halske, Germany.) 

18,777. Construction of PuLteys and Wuee s, J. J. 
Martin, London. 

18,778. SepaRaTinG Puenoi, L. Bonneville, London. 

18,779. Cas Fare Recisters, W. Pigott, London. 

18,780. Domestic Fitters, W. Meakin, London. 

18,781. Leap Pencis, J. Q. Wilkinson, London. 

18,782. SELF-MEASUREMENT for Boors and Suogs, W. C 
Oxx, London. 

3lst October, 1891. 


18,783. CoLourtne Matrer, O. Imray.—(The Farbirerke 
vorma’s Meister, Lucius, and Bruning, Germany ) 
18.784 EvLecrricat MEASURING INSTRUMENTS, J. Swin- 
burne and W. Foxbourne, London. 

18 785. Reacners for Lirrino Articies from Suop 
Wiypows, J. Walker and T. Voce, Birmingham 

18,786. Devetorinc Disn Rockers and Screens, C. C. 
Vevers, Leeds. 

18,787. Reep for Looms, P. Lejeune.—(M. Lonneuwr, 
Belgium.) 

18,788. Startinc Gear for Gas Enoines, D. Clerk, 
Birmingham. 

18,789. Sreerinc Heap and Pittar of VELociPEDEs, 
H. H. Fox, Birmingham. 

18,790. Boppiss and Tuses for Macuinery, H. W. 
Wilson, Manchester. 

18,791. Propucine Sree. Puiates, &c., B. H. Thwaite, 
Liverpool. 

18,792. Automatic Packinc of Piston-rops, J. John- 
son, Aberdeen. 

18,793 Cornice, J. and J. Price, Birmingham. 

7. ADJUSTABLE Spanner, J. Benfield, Birming- 
2am, 

18,795. ATMOSPHERIC CLEANER, J. Davies and W. 
Napier, Manchester. 

18,796. Ice-makino, X&c., 8. Geoghegan, London. 

18,797. Printers’ Biankettine, F. Reddaway, Man- 
chester. 

18,798. PReventinc UmBRELLAS Drarnino, J. H. Vagg, 
London. 

18,799. Securtnc CLoruina, F. Law and J. Seel, Man- 
chester. 

18,800. Locks, F. Barker, London. 

18,801. Lamps, T. H. Smith, Leeds. 


H. Birkbeck.—(F. 0. Clarke, 











SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


458,854, Giass ror Licut TRANSMITTING AND VENTI- 
LATING, J. W. Mark, New York, N.Y.—Filed April 
21st, 1891. 

Claim.—(1) A glass for illuminating and ventilating 
purposes, haviug a hollow protuberance or offset 
standing away from its surface and forming a laterally 


(458,854) 





and downwardly opening aperture, the part of said 

offset bounding or defining the downwardly-opening 

portion of said aperture being in such a plane that none 

of it is above the laterally opening portion of the aper- 

ture, substantially as and for the purpose set forth. 

458,859. Metuop or AND APPARATUS FOR OPERATING 
Kvecrric Rartways By Dynamic INpuction, E. £. 
Ries, Baltimore, Md.—Filed May 17th, 1887. 





Claim.—(1) The method of propelling vehicles by the | 


agency of electricity by causing alternating or inter- 


458,859| 











mittent currents on a line or lines of conductors 
extending along a railway to induce alternating cur- 
rents in a circuit or circuits feeding one or more pro- 
pelling electric motors. (2) In a system of electric 
1 tion, the bination of a line or lines of con- 
ductors extending along a railway track in alternate 
unde: und and overhead sections electrically con- 
nested tapsther and charged with intermittent or 
alternating currents with a translator coil or coils 
mounted upon the vehicle, with one side in inductive 
proximity to the line of the underground sections, and 











with the other side in inductive proximity to the line 
of the overhead sections of the line conductor, and an 
electric motor fed by the translator coils and geared 
to the vehicle, whereby the latter is propelled from 
section to section without interruption, substantially 
as described. (3) An unde und line conductor 
constituting the primary or inducing circuit of a trang. 
former, having a magnetic shield toward the earth and 
a free inductive field toward the translator or induced 
circuit of the transformer, substantially as described, 


458,873, Compiep Evecrric Enoine and Pomp, ¢, 
ae Depoele, Lynn, Mass.—Filed March 27th, 
Claim.—(1) An electric pumping engine comprising 

a diamagnetic pump cylinder, a tubular piston 
therefor of magnetic material and through which the 
liquid acted upon passes, a motor coil or coils upon the 
exterior of the pump cylinder for acting upon and im. 
parting movement to the piston, and means for 
supplying current to the coil or coils (2) A combined 
electric engine and pump comprising an exterior iron 
envelope, a motor coil or coils therein contained, a 











diamagnetic lining or tube ing actually through 
the coil or coils and contained within and sustained by 
the envelope, a magnetic plunger suitably packed and 
adapted to be reciprocated within the diamagnetic 
tube and to constitute a magnetic plunger and the 
piston of the pump, said piston be tubular and 
provided with valves for the passage of liquid there- 
through, and suitable inlet and outlet valves arranged 
at the ends of the pump cylinder and sustained by the 
envelope. 

458,984, Gear Wueet, R. C. Smith, Yonkers, New 

York.—Filed November 20th, 1890. 

Claim —{1) The combination, with a worm and its 
shaft, of a worm wheel composed of circular sections 
lying side by side with teeth cut angularly across the 
faces of the sections and yielding bearings between 
one or more of the sections and the shaft upon which 
the wheel is meunted, substantially as described. (2) 
The combination, with a worm and its shaft, of a worn 
wheel composed of a hub and circular section in:le- 
pendently mounted upon said hub and yielding bear- 


458,984] 
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ings between the hub and the sections, substantially 
as set forth. (3) A worm wheel consisting of a central 
hub and peripheral ring sections, the hub having a 
recess receiving ——— upon the peripheral sec- 
tions, and a yielding bearing between said projections 
and the face of the hub, substantially as set forth. (4) 
The combination, in a worm wheel, of a hub and sec- 
tions mounted independently upon the hub and an 
equalising lever having a bearing on the hub and on 
each section, substantially as set forth. 


459,067. Puttry, William B. Hosford, Misharaka, 
Ind —Filed June 28th, 1888. 

Claim.—{1) In a split pulley, the combination of a 
separable rim, a four-part hub, the sections of which 
are provided with peripheral flanges, and spokes 
securel to the rim and having lateral shoulders 


459.067] 





adapted to fit within and to engage said flanges. (2) 
In a split pulley, the combination of a separable rim, 
a hub having two halves, formed of a plurality of 
parts, and each of which is provided with a shoulder 
or fi u', and spokes B4, secured to the rim and 
having lateral shoulders v, substantially as set forth. 
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TEN YEARS OF AMERICAN RAILROAD ENTER. 
PRISE AND ITS RESULTS, 


Tur modern growth of the railway system, and espe- 
cially of the railway system of the United States, is as 
great a marvel to the nineteenth century as the pyramids 
of Egypt or the hanging gardens of Babylon, or any other 
of the classical seven wonders of the ancient world were 
to the ancients. The development that has taken place 
in the American railways has, however, been more 
remarkable during the last ten years than in any previous 
period of their history, and the recent publication of 
the returns for 1890 affords a fitting opportunity for 
calling attention to that phenomenal expansion, and the 
issues to which it has contributed in so marked a 
degree. 

Comparatively few people seem to be aware of the 
very recent growth of the American railroad system. 
Although the first railway was constructed in the United 
States as far back as 1827, the total length constructed 
in 1860 was not more than 30,626 miles, and, of this total, 
about one-third was found in the Central Northern group 
of States, and especially in Ohio and Illinois, while 
another full third was opened in the New England and 
middle Atlantic group of States, and especially in Penn- 
sylvania and New York. The four States named, with 
only one-sixteenth part of the area of the United States, 
excluding Alaska, had 11,016 miles of railway, or over 
one-third of the whole. Put in another way, these four 
States had just about the same railway mileage con- 
structed at that time as the South Atlantic, the Gulf and 
Mississip i Valley, the South-Western, North-Western, 
and Pacific groups, with a total area of 2,593,470 square 
miles, or over 80 per cent. of the entire area of the Republic. 
The great North-Western group, which includes the 
Dakotas, Wyoming, Montana, Minnesota, and Iowa, had 
not, except as regards the last-named, even begun to 
build railways in 1860, and so late as 1870 Montana had 
not entered the field, while the Dakotas had only 
sixty-five miles of line opened, and Wyoming figured for 
only 459 miles. The total increase of United States 
railway mileage between 1860 and 1870 was 22,276 miles, 
which was small, considering the area and needs of the 
country. In 1880 the total railway mileage opened had 
increased to 93,296 miles, an increase of 40,394 miles in 
the decade, of which more than one-fourth again took 
place in the Central Northern group. But between 1880 
and 1890 the system had advanced throughout the 
country with portentous strides, the total increase of 
mileage in that period having been 74,445 miles. Up to 
1870 the annual increase had never come up to 5000 
miles in any one year; but in 1870 it rose to 6078 miles, in 
1871 it was not less than 7379 miles, and in two sub- 
son. go? years—1882 and 1887—the increase was 11,569 
and 12,878 miles, respectively. Since 1887 the annual 
increase has never in any one year been under 5000 
miles, so that there is no evidence of the phenomenal 
activity of railroad construction coming to a speedy end. 
On the contrary, as we shall have occasion to show, it is 
likely enough to continue—especially in the Western and 
Pacific States, with their immense areas, and resources 
adapted to the maintenance of vast populations—for 
many years to come. 

It will be convenient to consider the recent growth of 
the railway system of the United States by groups, 
inasmuch as the more settled and fully populated States 
of the North and of New England have little in common— 
unless it be the purely Federal ties of nationality—with 
the remote and sparsely-peopled States of the West and 
South. The older States ste grown as shown below :— 


Number of miles of Railway open in different groups of States in 1880 
and 1890, 








One mile of 

1880. 1890, Area. railway to 

Miles, Miles. §q. miles. sq. miles of 
area, 

1890 
Middle Atlantic States :— 
New York ... 5,991 ... 7,739 ... 47,000 6°35 
New Jersey .. 1,684 ... 2,091 ... 8,320 3°79 
Pennsylvania... 6,191 ... 8,674 ... 46,000 5:20 
ee ve 275... 314... 2,120 6°51 
arylan << Spe os EE 9°61 
Columbia district 2080 GY = Tete 3:39 
Totals 15,181 21,111 116,530 579 
New England Group :— 

Maine o oe ws «Cee. SO... BO 
New Hampshire 1,015 ... 1,161 ... 9,280 ... 8ll 
Vermont “oe ae 964 ... 10,210 ... 9°58 
Massachusetts 1,915 ... 2,007 7,800 . 3°96 
Rhode Island ... ae 224... 1,306 ... 5°57 
Connecticut ... ee 4,750 ... 4:96 
Totals 5,977 6,839 66,465 9°72 


The United Kingdom has one mile of railway to about 
every six miles of area, so that the average of the middle 
Atlantic States is higher than that of our own country, 
as well as the average of several States in the New 
England group. The important States in the Central 
Northern group, which includes Illinois, Ohio, and 
Michigan, compare as under 





One mile of 

1880. 1890. Area. railway to 

Miles. Miles, Sq. miles. - tniles 
of area, 

Central Northern Group :— 

Chios, ss. 3 BPR «. 8007 -.... 2,000 514 
Michigan... ... 3,988 ... 7,105 ... 58,915 8-29 
Indiana ... ... 4,873 ... 6,091 ... é 5:95 
Illinois... ... 7,851 ... 10,115 ... 56,650 5:59 
Wisconsin ... 3,155 . 5,596 ... 56,040 9:98 
Totals& average 25,109 ... 86,914 ... 249,015 6-74 


In this group the railway system has increased very 
largely of late years, the total advance over the period 
having been 11,815 miles, or close on 50 per cent.; but 
the railway mileage relatively to area is under that of 
the middle Atlantic group, and considerably short of that 
of the United Kingdom. 








These three groups dispose of what may be called the 
settled and advanced States; in all the other groups 
there is a much more limited railway mileage in reference 
to area, as the following figures show :— 


One mile 
1880. 1890. Area of railway 
Miles, Miles. 8q. miles, tosq mile 


of area, 


South Atlantic ... 8,474 .. 17,511 ... 268,205 


Gulfand Mississippi 6,995 ... 13,567 ... 230,230 ... 17:20 
South-Western ... 14,085 ... 33,038 ... 768,060 ... 2334 
North-Western |. 12,347 ... 27,578 ... 609,315 ... 22°32 
Pacific ... ... ... 5,128 |... 12,180 |. 717,660 |. 5065 


Totalsandaverages 47,029 ... 103,874 ... 2,593,470 ... 250 

In these five groups of States therefore, which embrace 
more than three-fourths of the entire area of the country, 
the railway system has more than doubled in extent 
during the last ten years, and the area to each mile of 
railway has been reduced from fifty-five to twenty-five 
square miles, The increase of 56,845 miles of railway in 
ten years is very striking; all the more so that it is nearly 
20,000 miles more than the aggregate of the additions 
made to the railway mileage of Europe during the same 
period. In 1890 the population of these five groups of 
States was 30,305,000, or about four millions less than 
one half of the total population of the country; so that 
there was in 1890 one mile of railway to about every 300 
of the population, whereas in the United Kingdom there 
were in the same year about 1800 persons to every mile 
of railway open. 

Although the mileage of railway opened in the Western, 
Southern, and Pacific States is larger, relatively to popu- 
lation, than in most other countries, and much larger 
than in the older States of Europe, it appears probable 
that the future development of the system will take place 
in those States, rather than in the Central, Middle- 
Atlantic, or New England States, inasmuch as it is in the 
former States that the future increase of population must 
mainly occur. In the Pacific States, for example, the 
population per square mile in 1890 was not more than 
8°16, and in the North-Western group of States it was 
not more than 8°17 per square mile, as compared with an 
average density of 20°70 for the United States as a 
whole, and an average density of about fifteen times that 
number for Great Britain. If these States, indeed, were 
ever to have the same railway mileage, relatively to area, 
that England and Wales now have, the average would be 
4:1, instead of 26—in other words, the mileage of railway 
to be built would be about six times what it is at the 
present time, which would mean that the existing total 
of 103,874 miles would grow to over 600,000 miles. 

The financial circumstances of the railways of the 
United States over this period are illustrated in the 
figures below :— . 








1880, 1890. Increase in 1890 
1=1000dols. 1=1000dols. 1 = 1000dols. 


Capital invested ... 4,897,401 ... 10,122,635 


Gross earnings ... ... 615,401 ... 1,097,847 ... 482,446 
Workingexpenses,&c. 360,208 ... 650,926 ... 290,718 
Netearnings ... ... 255,193 ... 346,921 ... 91,728 
Passenger receipts ... 147,653... 273,664 ... 126,011 
Goods traffic receipts 467,748 ... 740,374 ... 272,626 
Dividends paid... .... 77,115 -- _ 


It will be observed that since 1880 the total sum added 
to the capital account of the railways of the United 
States, either as stocks, which mean actual capital, or 
bonds, which means funded debt, was 5,225,284,000, or 
considerably over 1000 millions sterling—a sum greater 
than the total investment in the railways of the United 
Kingdom, and about twice as much as the total sum 
invested in the railways of Germany. Neither the net 
nor the gross earnings have, however, kept pace with this 
large increase of capital, the former having increased 
only to the extent of about 36 per cent., while the gross 
earnings have advanced by nearly 80 per cent. The fact 
that the gross earnings have increased five times as much 
as the net earnings is one that might easily occasion dis- 
quietude, and even serious alarm, were it not accounted 
for by the well-known movement of freight rates over the 
period in question. This movement is, indeed, one of the 
most striking phenomena in the history of railway 
development. In 1870 the average freight rate on 
eighteen of the most important systems of railroad in the 
United States was 2005 cents per ton per mile, or 
roughly about a penny; in 1880 the average on the same 
lines had fallen to 1°292 cents, or 0°64d. per ton per mile; 
but in 1890 the average on all the railroads of the United 
States was not more than 0:93 cent, or about 0°46d. per 
ton per mile. In the interval therefore the average 
freight rate had fallen about 54 per cent. over the 
American railways as a whole. This fall would have been 
attended by an enormous reduction of both gross and net 
earnings, if it had not been coincident with such a vast 
development of traffic as the world has never seen. The 
total tonnage of freight carried on all United States’ 
lines has increased from less than 800 millions of tons 
in 1880 to over 701 millions of tons in 1890, and the 
number of passengers carried has advanced from 250 to 
520} millions. In other words, while the tonnage of 
traffic carried has increased by 108 per cent., the 

ss receipts from the transport of traffic have only 
increased by 53 per cent. This increase might easily 
mean less than it appears to do, if the average distance 
over which each ton was carried had been less in 1890; 
but it really means more than it seems to do, inasmuch 
as the average length of haul in 1890 was about four 
miles more than in 1880. The total quantity of tonnage 
handled on the railways of the United States in 1890 was 
about 400 millions more than in the United Kingdom, 
and if the greater length of haul in the United States is 
taken into account, the freight movement was about seven 
times as much as in our own country. British lines, 
however, carry a considerably larger number of passengers 
than American; the total number handled on the former 
in 1890 having been 817} millions, not including season- 
ticket holders, as against 520} millions; but again the 
difference is turned against our own country, when we 
consider that the average distance over which each 
passenger was carried on American lines was about 





three times as much as on the railways of the United 
Kingdom. 

In order to cope with the great increase of traffic on 
American lines, a large increase of rolling stock has been 
required, as the following figures show :— 


Rolling Stock employed on the Railways of the United States. 


1880. 1890. a 
Locomotives ... ... ... 17,949 ... 32,241 ... 14,292 
Passengercars ... ... ... 12,789 ... 21,958 ... 9,169 
Freight cars. ..  - 589,255 ... 1,061,970 ... 582,715 
Baggage, mail, and express 
MN heck cc snes 4,786... 7,253 ... 2,467 


The total increase of rolling stock of every description 
over the ten years has been 558,643, or, put in another 
way, the numbers had practically doubled over that 
period. This, however, again means more than it seems, 
since the newer rolling stock is much heavier, larger, and 
more costly than the older. The locomotive engines 
that are generally being built to-day will draw a load 25 
per cent. to 50 per cent. greater than the average of the 
engines employed in 1880; the wagons employed for 
carrying minerals and other traffic will hold twice the 
load, and will carry much cheaper, owing to the reduc- 
tion of deadweight; and the passenger cars employed are 
more roomy, comfortable, and convenient. 

It is obvious that this expansion of railway facilities in 
the United States must have been attended with great 
advantage to many different interests that depend 
upon railroad transport for their:prosperity, if not for bare 
life. During these ten years the production of coal in 
the United States has more than doubled. The output 
of some other minerals, and notably of iron ore, has 
also more than doubled, while the production of iron and 
other metals has increased in a corresponding degree. 
The vast industries of locomotive and wagon building, of 
steel rail making, of providing many other railway 
requirements—carried on in the United States to a 
larger extent than in any other part of the world—have 
been created and are maintained by this development of 
railroad mileage and this great investment of railway 
capital. The export trade of the United States has 
grown enormously. The official returns show a total 
advance of exports of domestic merchandise from 824 to 
845 millions of dollars between 1880 and 1890; but if 
the quantities could be stated with accuracy, the increase 
would be much more than these figures indicate, 
inasmuch as prices have fallen greatly in the interval. 
Whether the railway progress of the future will do as 
much proportionately for both American and European 
interests as the railway expansion of the past remains to 
be seen; but that the same movement will accentuate 
the same economic changes hitherto seen on both 
continents there can be little reason to doubt. 








THE ONCKEN SYSTEM OF CUTTING BOARDS 
AND VENEERS. 


A NEW system of cutting up all kinds of wood into boards 
or veneers of any width up to 5ft., and of great lengths, has 
been brought out by an inventor named Oncken, and is being 
introduced into this country by Mr. Robotham, of 10, Old 
Jewry-chambers. The timber in the round form to be con- 
verted is cut into lengths equal to the width of the boards or 
veneer required. It is 
then placed in a closed 
vessel, in which it is acted 
upon by steam, through 
which passes a current of 
electricity. The wood 
being thus softened and 
made easily workable, it 
is placed in a machine in 
which it is mounted like a 
short column ina lathe. It is then rotated against a knife 
in this machine, the wood and knife receiving a motion 
which gives them a relative longitudinal movement, so. that 
a continuous board or veneer is smoothly cut from the slowly 
rotating log until its diameter is below that which the knife 
can reach. The machinery is largely in use for the manu- 
facture of sheets of wood from which casks and tubs are 
manufactured, so that they are constructed of one stave. The 
long strip of wood with the grain running transversely, is 
snipped, as shown in the engraving below, and this enables 
the hoops to bring 
the long strip 
into the form of a 
cask, or of a tub, as 
alsoshown. There 
are already two fac- 
tories in Germany, 
namely, at Bremen 
and Frankenthal, 
where these ma- 
chines are in suc- 
cessful operation, 
and turning out immense numbers of boxes and barrels ready 
for shipment. A third factory is established at Antwerp, 
where a large quantity of strip is made and converted into 
barrels, and arrangements are being made for turning out an 
enormous quantity of cement and other barrels under con- 
tract. In England it is proposed to make only the wood 
sheets for all purposes, and the applications are very numerous 
for the supply of coopers, carriage builders, and others. 
Veneers from cedar and other materials are beautifully cut 
by the machine, and so thin that the cedar may be veneered 
to cheap woods for cigar and other small boxes. In a future 
number we shall probably describe the system and machinery 
at length. 














HUCKNALL TORKARD SEWAGE.—-The sanction of the Local 
Government Board has just been obtained to a loan for carrying 
out the Hucknall sewage scheme. The system adopted is that 
known as the ‘‘International Process,” which has been applied 
with great success in various towns throughout the country. In 
addition to the precipitation tanks and filter beds, eight acres of 
land have been acquired on lease from the Duke of Portland, over 
which, if found necessary, the sewage may be conducted. The 
serge effluent will find its way into the river Leen. The Local 

ard will obtain tenders for the carrying out of the works forth- 
with, the engineer being Mr. Herbert Walker, Assoc. M. Inst. C.E., 
of Newcastle-chambers, Nottingham. 
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EXPERIMENTAL LOCOMOTIVE, EASTERN RAIL- 
WAY OF FRANCE. 

A cuRIovs experiment has been carried out on the Chemin 
de fer de l'Est. It was determined to introduce a novel type 
of boiler, and before launching into any large expenditure in 
this direction, it was deemed advisable to alter an existing 
engine. To this end a Crampton locomotive was selected 
and altered as shown above and on page 400. The experi- 
ment has been so successful that two new engines have 
already been delivered, and ten more are to follow. Of these 
we shall have more to say. As for the old Crampton engine, 
it has done more than serve asan ‘“‘experiment;” it has been 
made a machine capable of working a service of fast heavy 
trains that were before beyond its adhesive powers of 13°5 tons. 
The weight on the driving wheels is now 16-1 tons, and the 
coefficient of tractive effort increased from 26 tons to 3-1 tons. 
The old cylinders, motion, wheels, &c., remain as before, but 
the grate surface of 18} square feet has been increased by the 
alteration 33 per cent. The pressure has also been raised 
from 117 lb. to 143 1b. per square inch. This engine, although 
only commencing service in its new form in 1889-90, was first 
proposed in 1884 by M. Flamand, consulting engineer to the 
company, and the new fire-box is now called the “ Flamand.”’ 
These engines, of which the lower boiler is completely filled 
with tubes, carry an upper barrel which can be filled to its axis 
with water, and in this they outwardly resemble the “ steam- 
drying” engines of the Northern Railway, illustrated in THE 
ENGINEER, June, 1890; but whereas these latter superheaters 
were traversed by tubes in connection with the smoke-box and 
contained no water, the new boilers take all their heat from the 
region of the fire-box and tubes direct, and return tubes, or 
tubes of any manner of placing, would have no utility after 
so completely laying open the whole of the boiler for the 
absorption of the heat of the fire-box. 








THE DOWLAIS-CARDIFF FURNACES. 


Amonc the many objects of interest seen by the members 
of the British Association during the late meeting at Cardiff, 
probably none received more attention than the magnificent 
new steel works now in course of erection by the Dowlais Iron 
Company. These are intended for the production of plates 
and bars in mild steel by the Siemens process, but up to the 
pee 8 only the blast furnaces, as shown in our illustration, 

ave been completed, two out of the three having been blown 
in on the 4th of February last. When completed the works 
will occupy an area of 160 acres of the East Moors, near the 
works of the Tharsis Copper Company, there being an inde- 
pendent connection by a subway with the quay frontage 
of the adjacent Roath Dock, where there are four 35-cwt. 
hydraulic cranes for loading and unloading material, while 
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that with the East Dock, which is at a somewhat greater 
distance, is over the lines of the Bute Dock Company. 

The blast furnaces, three in number, are each 75ft. total 
height, 20ft. diameter in the boshes, and 10ft. in the hearth, 
with eight tuyeres, and an elaborate system of water-cooled 
boxes, built into the boshes and surrounding the lower part 
of the hearth. There are eight Cowper stoves 68ft. high, and 
24ft. in diameter, with a heating surface of 47,500 square 
feet. These are arranged in two groups of three, one on each 
side of the middle furnace, and a third of two at the south 
end of the range. The foundations have been erected and the 
general arrangements laid out for a fourth furnace at the 
north end of the line. 

At the back of the furnaces is a line of what appear to be 
kilns, arranged similarly to those used in the Cleveland 
district, but as the ore, is chiefly brown hematite or rubio 
from Bilbao, with a very small proportion of Lancashire 
hematite ore used in the raw state, they are only bunkers, 
which can, however, be rendered available for calcining 
purposes by lining them with firebrick. Four of these 
bunkers are appropriated to each furnace, three for ore of a 
capacity of 2600 tons, and the fourth of 850 tons for limestone 
flux. These are filled from wagons running on a railway 
upon @ gantry carried upon iron columns passing over their 
tops, the loaded wagons being raised 58ft. by a lift at the 
south end, and, when emptied, lowered 50ft. by a drop at the 
north end, the total length of the gantry being 652ft., and 
there is a storage capacity below it for 50,000 tons of ore. 

Each furnace is also provided with a large bunker for coke 
of a capacity of 1250 tons, which is supplied from a branch 
gantry on thesame piers. These bunkers are chiefly used as re- 
serves, the current consumption of the furnaces being at pre- 
sent supplied by unloading from the makers’ wagons directly 
into the charging barrows. 

The furnaces have closed tops with cup and cone chargers; 
the gas, taken off by a single downcome, passes through a large 
cylindrical dust-catcher, and then into a main parallel to the 
line of furnaces and 8ft. in diameter, with connections for the 
stoves. At thesouth end it is reduced to 7ft. in diameter, and 
turned at right angles across the pig beds and cinder roads, 
after which it are another dust-catcher, into a 6ft. pipe 
running along the fronts of the boilers. As will be seen from 
the illustration, settling pockets are fixed to the sides of 
the main at short intervals, in order to promote the separa- 
tion of dust from the gas, and the supporting columns are 
made to do similar duty. The gases are led into the boiler 
furnaces by air burners of the ordinary pattern, a small bed 
of coal slack being used as well. The boilers are of the ordi- 
nary double-flued Lancashire pattern, 30ft. long and 12ft. 6in. 
in diameter, built of steel, and capable of developing 250-horse 

wer each at 1001b. pressure. Twelve of these boilers have 

m erected, but space is provided for double that number 
when necessary. The chimney stack, which is 18ft. 6in. 





inside diameter at the top, 240ft. high from the ground level 
and 278ft. from the bottom of the foundations, is capable of 
working twenty-four boilers. 

The engines for supplying air and water to the furnaces and 
lifts are contained in a single large house 146ft. long, 32ft. 
broad, and 60ft. high, with tanks on the top, of 178,000 gallons 
capacity for the tuyeres and 92,000 gallons for the hydraulic 
engines. The water supply is to be obtained from a reservoir 
now in course of construction about two miles from Cardiff, 
on the road to Caerphilly, which is also to serve as an orna- 
mental water in a new park now being laid out by the 
Corporation. The blast engines, built by Messrs. Kitson 
and Co., are of the compound surface-condensing type, direct- 
acting, with the blast below the steam cylinders, paired together 
upon the same fly-wheel shaft. The air cylinders are 88in., 
the high-pressure steam 36in., and the low-pressure 64in. in 
diameter, with a common length of stroke of 60in. Each 
engine with a boiler pressure of 100]b. developes about 
1200-horse power, and can deliver 25,000 cubic feet of air per 
minute ata pressure of from 441b. to 101b. per square inch, 
provision being thus made for rapid driving in the furnaces in 
the American manner, should it be thought desirable. Three 
similar engines have been erected, together with the foun- 
dations, in the engine-house. Each one has its own cold- 
blast main, which is carried across the pig beds by a light 
lattice girder, as shown in the engraving. The pumping 
machinery includes eight compound short-stroke engines, 
with plunger pumps for the lift and tuyere water, and two 
others for supplying hydraulic machinery at 7001b. pressure. 
The lifts both for furnaces and wagons are plain water 
balances, with tanks for the loading water above the platform 
for the barrows, which are filled from a service pipe and 
discharge into collecting reservoirs below. By this extremely 
simple arrangement all the motive power is collected into one 
place, and there are no engines about the furnaces. 

The site, although a perfect one for surface and position, 
is less satisfactory as regards the subsoil, which is peaty- 
marsh land, requiring a considerable outlay for foundations. 
The furnaces, engine-house, and gantries are all on piles, 
1800 of which, varying from 28ft. to 36ft. in length, and 
aggregating 80,000 cubic feet of timber, have been used. The 
hearth bottoms of the furnaces are 22ft. and the ordin 
rail level of the works, 12ft. above the natural surface level of 
the land. 

The pig beds, as might be expected from the large make, 
amounting to between 800 and 900 tons weekly per furnace 
with moderately rapid driving, are very spacious, and a 
travelling crane on a girder of about 100ft. span runs over 
their whole length, for handling the pig iron made. This is 
cast into pigs of about 44in. in length, notched in the middle; 
each bed, weighing about three tons, forms with its runner 
a comb of thirty teeth, which is carried by the crane to a 
hydraulic pig iron breaker at the south-west corner of the 
works. This machine, which was still in the condition of 
experimental working in August last, by a series of ingeniously 
combined hydraulic presses breaks the pigs in half, detaching 
them from the runner, and then divides the latter into pieces 
of the weight found to be most convenient for handling in 
the Siemens furnaces. The broken pieces fall by an incline 
faced with steel rails into railway wagons for removal. 

The blast furnace cinder is treated in the manner now 
common in America, being poured over the ground while 
liquid and allowed to solidify without being moulded into 
blocks. Instead, however, of following the plan in use at 
Pittsburg, and allowing it to accumulate in large quantities 
up to ten tons at once, it is removed in smaller quantities by 
ladles similar to those used for liquid metal in the direct 
Bessemer process, tipping sideways. When brought to the 
tipping place, the ladle carriage is kept slowly moving along 
the line during the pouring, in order that the stream, 
covering @ large surface, may be correspondingly thin and 
set rapidly, so that it can be easily broken up. The broken 
slag is at present being largely used for concrete in the steel 
works buildings, and when these are finished it will be 
required for a considerable time to raise the roads to the 
works level. 

The steel works, which are still in process of construction, 
although rapidly approaching completion, include six 25-ton 
Siemens furnaces of the original pattern, with regenerative 
chambers for gas and air below, which are to be supplied 
with gas by eighteen Ingham producers with mechanical 
feeding arrangements. These were unfinished in August 
last, except as regards the gas supply pipes, which are of 
an unusually large and roomy character. The cogging and 
plate mills, which have not yet been commenced, will be 
placed in front of the furnaces. 

Our illustration—-page 404—is from a photograph taken 
shortly before the works were started, by Mr. M. R. Collings, 
of Cardiff. 








Roya. InstituTION.—The Christmas lectures to juveniles will 
this year be on ‘‘ Life in Motion, or the Animal Machine,”—experi- 
mentally illustrated—and will be delivered by Professor John G. 
McKendrick, M.D., F.R.S., the professor of physiology in the 
University of Glasgow. 

CO-OPERATIVE EXCURSIONS TO THE CHICAGO EXHIBITION, 1893,— 
The Committee of the Polytechnic Institution, Regent-street, 
London, are adding to their series of Continental Tours, 
Trips to the Chicago Exhibition in 1893, specially intended 
for working-men and others, whose means will not permit of visit- 
ing the New World under ordinary circumstances. The autho- 
rities have already entered into a contract with the Inman Steam- 
ship Company,-by which means those who participate in these 
excursions will travel by the fastest vessels afloat. Parties will leave 
Liverpool weekly during the months of June, July, and the early 

of August by tne City of Paris, wg 4 of New York, City of 
Chicago, City of Berlin, and travelling by these fast vessels the 
tour may be accomplished within one month. The proposed 
arrangements are that two days shall be spent in New York, a 
visit to Philadelphia and Washington will also be made, proceeding 
from thence to Chicago, where each party will be allocated for six 
or seven days. The return journey will be continued through 
Buffalo to Niagara, visiting the world-famous Falls, the journey 
back to New York being taken down the Hudson River, the views 
along |which comprise some of the grandest scenery imaginable. 
The Committee hope that the whole round excursion, including 
accommodation for the period, will not exceed twenty-five guineas ; 
which is only slightly above the fare for the ocean journey alone 
during the season by the above steamers. Arrangements have been 
made thus early, to enable those who desire to take part to put by 
so much per week towards the required amount; also to enable 
many who have, as a rule, but a fortnight’s holiday, to forego their 
holiday next year and get a special holiday of one month in 1893. 
Already , we are informed, over half the places have been applied 
for. r. Douglas Hogg—the son of Mr. Quintin Hogg, the 
resident of the Polytechnic—and Mr. Mitchell, the secretary of the 
Fdytecbade, leave England shortly to complete the Trans-Atlantic 
arrangements, 
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ARMOUR-PLATE TRIALS AT PORTSMOUTH 


BROWN’S COMPOUND PLATES (TRESIDDER’S SPECIAL TREATMENT) AFTER FIVE ROUNDS. 


Fia 1. Front View. 


NEW COMPOUND ARMOUR AT PORTSMOUTH. 





In last week’s issue we gave an account in some detail | 
of a series of trials of Messrs. Brown’s compound plates | 
at Shoeburyness. These plates had been treated by a | 
process devised by Captain Tresidder, by which special 
hardness is imparted to the face, the result being that 
forged steel projectiles, which would have given a good 
account of themselves if they had got a fair opportunity 
of doing their worst, were broken up before they could 
deliver their full energy at the point of impact. This | 
is the advantage of a hard face. Experience has shown 
that a projectile which enters a certain distance into | 
armour receives great support from the surrounding 
mass, so that any resistance offered to it when | 
it has half buried itself tells much less than it would | 
if applied at the surface. This has been illustrated | 
very remarkably in 
various ways. Soft steel 
projectiles show the out- 
ward thrust on them 
by bulging out about the 
shoulder in the same way 
that an arch, if un- 
supported, yields laterally 
under downward pressure 
onits centre. All attempts 
to resist shot by hard steel sandwiched between 
front and back plates of soft iron failed because the 
projectile was well supported all round before it 
encountered the steel; but the most curious illustra- 
tion of all was exhibited at Shoeburyness, when it 
was found that a projectile which was unable to per- 
forate a steel-faced plate under ordinary circumstances, 
was able to do so if a layer of wrought iron was added to 
the front of the same steel-faced plate. Palliser chilled 
iron projectiles, from their want of tenacity, break up 
with very insignificant effect against hard faced armour. 
This was the main cause of their supersession by forged 
steel. It is naturally conceivable that such a face might 
be made that even a forged steel projectile might be broken 
up before it has the opportunity of delivering its full blow at 
the point of impact, and it is needless to add that the 
work remaining in the fragments is harmless ; in fact, 
the depth of indent made by fragments in a circle round 
the point of impact has been pointed to as a proof of 
how well the plate had played its part, and of how much 
energy it had escaped in a mischievous form. That | 
steel projectiles might be thus broken up was something 
more than conjecture, because against masses of chilled | 
lron armour the toughest forged steel shot shivers to 
atoms. Hence it is not to be wondered at that persistent 
efforts have been made to obtain a hard face. As we 
pointed out, this series of experiments appears to indi- | 
cate that compound plates can be made against which | 
steel projectiles break up almost like those of chilled iron. | 
We pointed out certain instances where the shivering of | 
the shot had been accompanied by the white radial | 
splash of metal which has hitherto been characteristic of | 





the pulverisation of chilled iron projectiles. In the 
official photographs taken of the trial of a plate at Ports- 
mouth, of which we give copies, may be seen the same 
effect to a certain extent. As rounds 1,2, and 5 were 
fired with the Holtzer forged steel shells, which constitute | 
the standard which is accepted as the highest, the results 
are unimpeachable. We ourselves believe that Hadfield | 
projectiles are now generally equal to those of Holtzer 
in quality, and the Shoeburyness series is to us of even 
greater value than that we now give, because it repre- 
sents a succession of plates which, without exception, 
behave in a certain way. Those who examine the 
Portsmouth plate photographs given herewith, may 





Fig 2. Back View. 
hand lower corner was with another chilled iron 
shot—vide Fig. 1l—eracks 11, 12, 13, 14, and 15 


were made, but the effect of these two rounds 
with chilled projectiles was but small, as would naturally 
be expected. Round 5 was with a Holtzer forged steel 
projectile at the centre. The projectile broke up like the 
other Holtzer shot; or, to speak accurately, it broke up 


| like No. 2 round rather than No.1. Cracks 15, 16, 17, 18, 


observe that the projectiles have certainly broken | 


up rather more completely, and produced rather less 

effect against the lower part of the plate than the 

upper. No. II. steel projectile has carried more of 
Fig 3 


its mass into the plate, and produced more effect than 


No. I. As usual the projectiles weighed 100 1b., and the 
charge 48 lb., E. X. E. powder. The muzzle velocity was 
about 1976ft. per second. This is the same as the striking 
velocity, seeing that the target is mounted on the same 
deck at a few feet distance. The muzzle energy was 2708 
foot-tons, and theoretical perforation 12°57in. of iron, or 
10'lin. of steel. The plate probably weighed about 9:4 tons. 
The energy of each blow was therefore about 288 foot-tons 
per ton of plate, and that of the whole five 1440 foot- | 
tons per ton of plate. The particulars of the firing were 
as follows. 

The first round, fired with a Holtzer forged steel pro- 
jectile, at the right-hand bottom corner, broke up in such 
a way that we think any one would suppose it to have been 
a Palliser chilled iron projectile, both because of the small- 
ness of the part of the projectile which remains intact, and 
of the radiating white splashes. Two cracks, marked 1 
and 2, were visible after this round; doubtless the crack 
marked 7 was initiated at the same time, but it was not | 
visible until afterwards, when developed by subsequent | 
blows. The second round consisted of a Holtzer forged | 
steel projectile at the left-hand top corner. This broke | 
up, as seen in the figure, and cracks 3, 4,5, 6, and 7 were | 
made. Itmay be seen, as above pointed out, that the plate | 
received decidedly more punishment from this round than | 
from the first; the projectile no doubt broke up in a re- | 





19, 20, 21, and 22 were made. Most of these are insig- 
nificant; some are more serious. Fig. 2 shows the 
back of the plate with cracks in the bulges, which can in 
some cases be identified with those in the face, but the 
plate held well together. Fig.3 gives the edge, or profile 
view of the plate. This we regard as very satisfactory 
indeed. We have often pointed out that the function of 
armour being to preserve the ship, it appears to be 
important that the plate should not give back much at 
the point of impact. 
The praise to which we 
thought Vickers, and still 
more Schneider, was 
entitled on this particular 
account in the St. Peters- 
burg trial of last winter, 
is due to this Brown 
plate. The bulges at the 
back are given as 09 
and 0°6 on the upper part of the plate, and as 0:4 and 
0-3 on the lower, the larger bulge in each case being 
produced by the steel projectile. ' 
Another important question naturally suggests itself in 
connection with the edge view, namely, that of warping 
in course of manufacture. It may be seen that this plate 
is very flat; we imagine that it is as easy to control the 
form of a curved plate as of a completely flat plate. 
There is, therefore, some evidence in support of the state- 
ment which we understand the manufacturers to make, 


| that the warping could be controlled and plates of any 


desired curve supplied. 

Velocities are now coming in which are much higher 
than those here dealt with. How will the plates then 
behave? Will this be in favour of the plate or projectile? 
It might naturally be argued that the projectile would 
hold rather better together under a lower velocity, so that 
once let the plate be found capable of breaking it up, addi- 
tional velocity would be of no advantage. It would be rash 
toreckon on this, however, we fear. It is quite possible that 
the act of breaking up takes an appreciable time, and 
that mischief may be done before it tells on the projectile. 
It cannot be very long before we see how this is. In 
the meantime the facts which we give show that a great 
advance in compound armour has been achieved. We 
were not present at the Portsmouth trial, but the official 
report and photographs leave nothing to be desired in 


markable way, but the broken head looks less like a chilled | the way of information; and we may add that we know, 


iron projectile than the first. 


Round No. 8 at the right- | what indeed is sufficiently patent, that at Portsmouth as 


hand top corner was fired with a Palliser chilled iron shot ; | well as at Shoeburyness the success is regarded as very 
cracks 8, 9, and 10 were made. There is little com-| remarkable by the authorities, and fully confirms Mr. 


ment to be made on it. 


Round 4 at the left-| Ellis's letter on another page. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
correspondents.) 


COMPOUND ARMOUR. 


Sir,—Our attention has just been drawn to a very exhaustive 
and, generally speaking, fair description of the armour-plate ques- 
tion which appears in a book called ‘‘ The Year’s Naval repens,” 
emanating from the United States Office of Naval Intelligence. 
With reference to the particulars and illustrations of the various 
trials we have nothing to say, except to congratulate the compiler 
on the able manner in which he has arranged his materials, and the 
beauty of many of his illustrations. Nor should we deem ourselves 
called upon to criticise any of the comments made or deductions 





of our 





drawn, were it not that they are based in some instances on state- | 


ments which, though alluded to as “facts,” we cannot allow to 
pass unchallenged. We trust therefore, as the matter is an 
important one, that you will allow us through the medium of your 
widely-read journal to reply to the hostile criticism of compound 
armour which occupies nearly the whole of page 331 in the book in 
question, and is as follows :— 

(1) “ The results of the trials herein described and discussed 
prove that compound armour will not satisfy this condition— 
resistance to penetration without falling from its backing. With 
medium quality projectiles of small calibre, such as the English 
Palliser, the hard steel face of the compound plate holds up to its 
work well and answers all purposes; but at the present time 
armour-plate projectiles of excellent quality and high velocities 
are the rule, and against such the hard steel face of the compound 
is invariably overcome.” 

(2) ‘* Many instances go to show that the weld ef hard steel face 
to soft wrought iron back is not reliable, and when, as at the 
Annapolis trials, the hard steel face is shaken off, the soft back 
remaining, even if not previously fractured, would not offer 
sufficient resistance to prevent perforation even by common shell.” 

(3) ‘‘The lack of homogeneity of metal of which compound 
em are composed is very noticeable in the trials herein detailed. 

is is a fault inherent to the mode of manufacture, which becomes 
more pronounced with thicker plates.” 

(4) ‘‘ Unless rigidly backed, which could not be the case when 
fitted to a ship, the compound plate is very apt to give or bend on 
impact ; and this, in addition to the large amount of back bulging, 
would so damage the framing behind the plate as to render 


repairing necessary before a new plate could replace an injured | 


one. The system of bolting is limited by the character of the 


back, which being soft will not permit of the use of a large | 


number of small bolts, but will only take a small number of large 
ones. This is a great disadvantage, as it renders possible in the 
event of fracture—which will be almost a certainty with both steel 
and compound armour when attacked by good projectiles of 
relatively large calibre—the falling off of broken parts.” 

(5) ‘*The face and back being of entirely different metals, the 
plate is apt to be weakened when bent to the curve of the part of 
the ship to which it is intended to be fitted. This would have 
been practically demonstrated long ago if the tests for turret 
armour had been conducted against proof plates representing the 
form of section of turret for which intended.” 

(6) “From these facts we think that any unprejudiced mind 


will admit that compound plates—hard steel face and wrought iron | 


back—will not satisfy the essential condition demanded of ship’s 


armour, v.¢., furnish adequate protection to the vulnerable parts | 


behind it.” 
Replying paragraph to paragraph we say :— 


(1) This specifically admits that, against Palliser shot, compound | 


plates answer all purposes. We now claim that our latest compound 
plates resist and break up Palliser and Holtzer armour-piercing pro- 
Jectiles almost indiscriminately ; and we have only to point to the 
series of trials just published in your pages to show that our critic’s 
main objection to compound armour has ceased to have any 
foundation. 

(2) We totally deny that the union of the face and back in our 
plates is not reliable, and challenge proof to the contrary. 

(3) We equally deny the lack of homogeneity in the metal of our 
compound plates. The different results that different shot occa- 
sionally produce on the same plate prove nothing, so long as the 
variation may be, and is much more likely to be, in the shot 
themselves. 

(4) Our experience is that compound plates have never been more 


liable to bend on impact than plates of homogeneous steel, and the | 


improvements in manufacture recently developed make the former 
even more rigid than before. The “‘ great disadvantage” referred 
to in this paragraph is purely imaginary. No material can possibly 
be better adapted to take a large number of bolts than the wrought 
iron used in the backs of our compound plates. 
superior immunity from through cracking conferred by this material 


that has enabled a smaller number of bolts to be employed than | 


is necessary for plates of all steel. 


(5) If no curved compound plates had ever been tested, the | 
opinions expressed in this paragraph would—as opinions—have | 
been entitled to due consideration; but tests of bent compound | 


armour have in several instances been conducted on the curved 
plates themselves, and with excellent results. We happen to have 
a plate of this kind at this moment in our works that has been 
very ~enaaniaieed tested for the Russian Government at Ports- 
mouth. 

(6) Thus, of the five so-called ‘‘ facts” held forth for the 
unprejudiced mind to weigh, the first would have had some force 
if we had been standing still; but we have not been standing still, 
and do not intend todoso. The next three, we submit, are herein 
shown to be incorrect, while the last does not even pretend to be 
a@ fact at all, but is an opinion as to what would happen under 
circumstances assumed never to have occurred, but which have 
occurred, nevertheless, in our experience, and with a result quite 
different to that anticipated by the writer of the article in ‘‘ The 
Year’s Naval Progress.” 

We beg leave to apologise for the length of this letter, but we trust 
you will agree that it is fully justified by the importance of the 
subject. JOHN Brown anD Co., LIMITED. 

November 7th. (John Ellis, Chairman.) 





FORCE AND MOTION. 

Sir,—In reply to ‘A Crammer’s” strictures, I may perhaps be 
allowed to say that I have not maintained that his ex absurdo 
argument may not follow from some third law laid down by him- 
self, differing from Newton’s, or that anyone except himself can 
judge whether he can conceive Newton’s to be true. My point 
was and is, that his third law is not Newton’s third law, but is 
only a colourable imitation of it. I have urged reasons against 
identifying his with Newton’s law, drawn from the total variance 
of his interpretation from that which, by their treatment of 
planetary disturbances, magnetic attractions, and the most 
ordinary statical questions, Newton himself and his successors 
show their interpretation of it to be. ‘A Crammer” replies by 
asking my opinion as to how certain things are to be explained. 
Instead of showing that his third law is Newton’s third law, he 
seems to think it necessary to prove that my third law is false. 
It is really immaterial whether what I call Newton’s be true or 
not, or whether I can explain the things he wants explained, until 
it be settled whether his third law is, or is not, Newton’s third law. 
The declaration in the last clause of his last letter, taken in face 
of the fact that both Newton himself and his successors not only 
contemplated applying but actually applied what Newton and 
they took to be Newton’s third law, to what they called actions and 
reactions, millions of miles apart, seems to me little short of an 
admission that ‘‘A Crammer’s” third law, describing action and 
reaction as balanced forces, whatever it may be, cannot be 
Newton's, which is exactly what I have urged all along, and seems 


In fact, it is the | 


to involve the consequence that ‘‘A Crammer” thinks it is, when 
it really is not, the very mistake I have charged him with all 
along. I cannot reply to his first question till he explains how his 
third law can be Newton’s, in face of the fact that neither Newton 
nor any of his successors ever hesitated about applying Newton’s 
third law to the problems of physical astronomy, such as the theory 
of planetary perturbations, tides, &c., and never took any account 
of opposed forces as butting except when they butted the same 
body, even in statics. an 

As to secondly, ‘‘ A Crammer” has not yet given the permission 
I asked for when he put this question before, needful to avoid 
explaining the impossible event of A and B being set in motion 
both together in one direction by their mutual actions alone. I do 
- think it necessary to explain impossible events, nor, I suppose, 

oes he. 

Mr. Cox is, no doubt, right in thinking that Newton took the 
idea of force being a cause of motion pretty much as it stood. I 
| fancy that, among some of the philosophers of Greece or the Roman 
| empire, speculations akin to a kinetic theory of energy may have 
| had a place. Such authorities would, of course, be of no value now, 
| and I am too little versed in these matters to be able to say any- 
| thing with certainty. Tait and Thompson's definition would, it 
| seems to me, bear, if necessary, a rider to the effect that force is, 
| at bottom, an aspect of some motion or other ; but there seems to 
| be always a risk of confusion when anything appears to be defined 
|} as the cause of its own modifications, as such a definition. may 
| me classification, which definitions ought, if io to assist. 
lfast, November 9th. MAURICE FirzGERALD, 


| 











| 
| THE INSTITUTION OF MECHANICAL ENGINEERS. 


| $1R,—I am sure all true friends of the Institution of Mechanica! 
| Engineers are indebted to you for your outspoken criticism. 
| Permit me to add a few words to what you have said. 

| Is it not a fact that the Institution of Mechanical Engineers has 
outlived its utility? When it was started, and for many years 
subsequently, it supplied a want. The Institution of Civil 
| Engineers was exceedingly exclusive; Mechanical Engineers could 
| obtain no footing in its ranks. Their branch of the profession was 
| equally honourable, and they founded an institution for them- 
| selves. The two bodies worked side by side, and it was as honour- 
| able to belong to oneasto the other. In process of time, however, 
| for reasons on which I need not dwell, the Institution of Civil 
| Engineers drew ahead, and at last it opened its ranks to the 
| Mechanical Engineers. This sealed the fate of the Institution of 
Mechanical Engineers. But worse was to follow. 

Through evil report and good report the Institution in Great 

George-street has taken t precautions that no one shall 
| become a member unless he has adequate qualifications. The 
| result is that membership is tantamount to the possession of a 
| diploma. It is a guarantee that the holder has received an 
education, and has obtained the experience necessary to fit him for 
| the practice of his profession. Unfortunately for the Institution 
of Mechanical Engineers no such caution is used in the selection of 
| members. Nor is it indeed — Its numbers could not be 
| kept up on any other system than that which now obtains. 
Tou, Sir, have remarked on the poverty of the papers. Poverty 
| of papers in any institution is direct evidence that the members 
no longer take any interest init. If they did there would be no 
want of papers, and no want of speakers to discuss them. It is 
often said that it is the fault of the secretary that there are no 
papers, or that they are not good. This is most unfair. No 
secretary can fight against indifference. Nothing can be more 
disheartening, again, than for a man to take infinite time and 
| trouble in the preparation of a paper and then have to read it to 
empty benches, and find that no one among the few members 
| present cares enough about it to discuss it. 

The question will be asked, What does a man gain by being a 
member of the Institution of Mechanical Engineers? and I fear 
the answer must be, Nothing. Nor do I think it would be possible 
now to infuse vitality into it. It has served its purpose and done 

| good work in its day, and I for one will with regret see it drag out 
| @ lingering existence until it expires from sheer inanition. It is 
| impossible to attend its meetings regularly, as I have done, and not 
| see that its members attend ys af from a sense of duty, or pos 
| sibly under the urgent whip of the secretary. But this is not the 
| way in which an institution of the kind should work. 

| I do not suggest any means of improving its position, simply 
| because J am certain that it is not now wanted. The best thing 
| that could happen would be its total absorption into the Institution 
of Civil Engineers. Indeed, a large proportion of its members 
| belong to both institutions now. ae 

fg erg M. I. anv 8. Inst. 





Srr,—As an old member of the Institution of Mechanical Engi- 
gineers, will you allow me to say I fully and entirely agree with 
| the criticisms contained in your last issue as to the miserable lines 
on which the affairs of the Institution are being conducted. We 
| have only to look through the ‘‘ Proceedings” for the last few 
years to find—for an important society—what must be termed a 
beggarly array of papers and discussions, One quarter consists of 
a paper on “ Bicycles,” a fine example of Montes parturiuntur 
nascitur ridiculus mus. A few years back the attention of the 
Council was called to these matters, and the practical nature of the 
‘* Proceedings ” of the American Mechanical Engineers referred to. 
However, no improvement has taken place, but rather the reverse. 

Whilst on the war path, may I ask, would it not be as well for 
the Council to try and infuse fresh blood into the list that generally 
speak, whether they have special knowledge of the subject under 
discussion or not? I have a few men in my mind who make a 
point of airing their ideas on all possible occasions. These 
speakers may be very well in their way, but they cannot be held 
to be encyclopedias of universal information. 

It may be held that the poorness of the ‘‘ Proceedings ” arises 
from the fact that the Institute only meets four times a-year, and 
in reply I would ask, Why is this? when junior societies can hold 
at least twice as many successful meetings. The Institution has a 
large reserve fund. Is it not time that it had a meeting-house of 
its own, and not be dependent on the hospitality of its neighbours ? 

Doubtless many excuses will be made for its shortcomings; but 
the fact remains that the greatest of all the manufacturing 
industries is very imperfectly represented at present by the Insti- 
tution of Mechanical Engineers, and the thanks of the members 
are due to THE ENGINEER for directing attention to the subject. 

London, November 9th. A GRUMBLING MEMBER. 


SCREW THREADS. 


Sir,—Would any practical engineer, accustomed to testing the 
strength of screw threads of large dimensions, give the advantage 
of his experience. 

I have exhausted my books on the subject, and of the friendly 
engineering firms to whom I have applied, the firm of world-wide 
repute on this subject very courteously referred me to a back 
number of THE ENGINEER, but this does not give exactly what I 
wish to know. 

It is not my desire to go into the vast subject of different kinds 
of screws, but to obtain an answer to the following plain ques- 
tions:—(1) What should be the length of a 12in. screw, four 
threads per inch, to be equivalent in strength to a 6in. screw, 6in. 
long, six threads per inch; V-shape thread, metal mild steel or 
Lowmoor iron ; both threads on same shaft, and subject to same 
strain? (2) What is the maximum pressure obtainable by screwing 
the 6in. nut, and by what leverage and power? 

Perhaps experiments with large screws are too costly for a 
es firm to enter upon, and the Institution of Mechanical 

ngineers might add this to the list of ts for the ideration 


and sailors are dependent ona similar arrangement in the breech- 
loading cannon, which, in the absence of proof to the contrary 
must be either too strong or verge upon a most uninviting uncer. 
tainty. 

I remember some years since accompanying a very practical lady 
to a stores, where she wished to see some small brass screw eyes, 
She asked the attendant if they were strong, to which he not 
uncourteously replied, ‘‘They are as strong as they look,” It 
appears to me that our machinery and our guns are not all as 
strong as they look, or the result would have led to their being 
made to look stronger, and so guarantee — in use, 

With your permission I will send you the number of Tur 
ENGINEER to which I was referred; also copy of my list of sets of 
screws made and tested for me with satisfactory results, although 
I may have erred on the side of safety. 

I must apologise for troubling you, but have felt that my 
engineering friends would consider me as belonging to one of the 
two classes said to be ‘‘going about asking questions that wise men 
cannot answer;” and those who least relish the idea of being 
thought ‘‘ clean daft” are the sons of CORNWALL, 

November 2nd, 





SCREW PROPELLERS, 


Sir,—I have —_ just seen Mr. Vogt’s letter, in which he says 
that a screw propeller working without slip may impart motion to 
water. As, however, the only proof he advances of the truth of 
this somewhat extraordinary proposition is based on the perform- 
ance of a screw working in an elastic fluid, I do not see that I need 
take up your space by replying at length. Mr. Vogt may have 
failed to catch my meaning, however, which is simply this:—To a 
screw working without slip the water must act the part of a solid 
nut. I have not said that a screw ever does work without slip ; the 
circumstance that following currents, due to the drag of the hull, 
may be mistaken for negative slip or absence of slip, is indisputable, 
but this has nothing to do with my statement, the truth of which 
seems to me self-evident. SUPERINTENDING ENGINEER. 
Leith, November 7th, 


THE HORSE POWER OF LOCOMOTIVES, 


Sir,—I should be much pleased if one of your readers could 
answer this question :— 

How may the horse-power ofa locomotive engine be determined 
when all the dimensions are stated—inclusive steam pressure—but 
nothing is known about the road nor the speed ? 

One told me to multiply the maximum tractive power of the 
engine by the highest speed at which it could be kept in run, 
er pertorming that tractive power. But how to determine that 
8 $ 

“ane not the dimensions of the boiler to be considered. In that 
case how to deal with them. RH 

Liége, November 9th. Hoes 

{We publish our correspondent’s letter because, in the first 
place, he particularly requests that we should do so, instead of 
answering it ourselves ; and secondly, because it clearly shows 
the confusion of ideas which exist concerning locomotive 
power.—Epb. E.] 





COMPOUND LOCOMOTIVES. 
Sir,—Mr. Grover’s way of getting over the difficulty of the 
small tractive power of a compound locomotive is to use it as a 
simple engine. But what is the use of ever compounding an 
engine if it is to be used as a simple whenever the work is heavy ! 
Besides it is hardly economical to throttle the boiler steam down to 
a suitable pressure for the large low-pressure cylinder, which 
cannot have an early cut-off, as the valve gears for both cylinders 
are connected together. PCR 
London, November 8th. erg re 








REPORT OF THE COMMITTEE ON THE PRO- 
GRESS OF CABLE MOTIVE POWER.'! 
(Continued from page 380.) 

Progress in the United States. —Following upon the success 
achieved in San Francisco, Chicago, and New York, the year 1886 
marks the period when the cable system began to make rapid 

rogress in the United States, and about seventy roads are now 

ing operated, or are in course of construction. Kansas City, 
Grand Rapids, St. Paul (Missouri), Omaha (Neb.), Denver (Col.), 
Cincinnatti, Ohio, Los Angeles (Cal.), and St. Louis (Mo.) entered 
the field early. The lines in Kansas City, now six in number, 
extend to over seventy miles in all; Denver presents four 
lines, fifty-three miles in extent; and in Cincinnatti lines of 
twenty-four miles in length are in operation. The cable tramway 
constructed in Grand Rapids is twelve miles in length, St. Paul 
has a system fifteen miles, the four roads built in St. Louis now 
extend to forty-eight miles, and Omaha has a line of over nine 
miles of track. The lines now named present a grand total of over 
250 miles, mostly completed in the years 1886-9, and of which I 
shall presently give more detailed information. 

I may, perbaps, be allowed to dwell upon the cable system now 
in operation in Los Angeles, Cal., partly because of the active 
share I took, in conjunction with my able colleague and friend, 
Mr. Augustine W. Wright, engineer-in chief, in the construction, 
organisation, and administration of those lines, and partly because 
they illustrate a large number of problems of interest in the con- 
struction of such roads. In July, 1886, two short single-track 
cable tramways of about seven miles in length were brought into 
operation on Temple-street and Secend-street, but the inaugura- 
tion of the great system in Los Angeles virtually dates from 1888. 
The Pacific Railway Company now owns and operates a total 
mileage of 204 miles, traversing the leading thoroughfares of the 


city; and Temple-street, 4% miles, has recently been double 
tracked. The leading features of the Los Angeles cable tramways 
are two. In the first place, I may point out that the project was 


conceived with great boldness in view of the population the roads 
were intended to serve. In 1880 Los Angeles had a population 
of 7500 only, which in 1888 had risen to 65,000, and on the 
completion of the work in 1890 to 80,000. In view of the fact 
that the city was already gridironed with horse and mule car lines 
when the cable roads were begun, it will be seen that the under- 
taking was on a large scale for a place of the size. But the 
association of Mr. Holmes with any enterprise is a guarantee that 
there will be no half measures, and that whatsoever is done will 
be done thoroughly and well. This has been abundantly proved 
at Los Angeles, and it is only a plain fact to assert that the 
prestige of Mr. Holmes’ association with the magnificent cable 
roads at Los Angeles has both directly and indirectly brought 
about further important developments of cable motive power in 
San Francisco, Chicago, St. Louis, Cleveland, Washington, Balti- 
more, Brooklyn, New York, and elsewhere. In the second place, 
the system constructed at Los Angeles included works such as 
had never before been realised in tramway or street railroad 
construction, including the building of large and massive iron 
bridges, the diversion and grading of new streets, the driving of 
straight lines through undeveloped territory, and the crossing and 
re-crossing of roads, rivers, and railways. In all this, capacity and 
power have been provided to meet all expected growth of popula- 
tion, and although we were conside to have run a little in 
advance of the times, yet, looking to the phenomenal yy Fe 
of the city, I have little doubt it will go to justify the boldness 
of Mr. Holmes and his associates and their faith in their great 
undertaking. 

The bridges and viaducts, three in number, built specially to 





of its research committee, to whom I would gladly give any 





assistance in these days, when so much machinery depends on 
large screws, and when, at peace as well as at war, our soldiers 





1 Read before the American Street Railway Association at its meeting 
at Pittsburgh, Pa ,on October 21st, 1891, by Mr. James Clifton Robinson 
“Oo ittee"” of the A iation on Cable ction. 
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the cable tramway, form outstanding features of the Los 
yr system. One Vidas 578ft. lon carries the tramway 
over the track of the Santa Fe Railroad and the river in one span. 
In all, the length of bridges and viaducts thus specially built 
amounts to 4250ft., and the greatest, on San Fernando-avenue, 
carrying the cable road over the depdt of the Southern Pacific 
Railway Co., measures 1535ft. This grand viaduct carries like 
the others a double track, but owing to difficulties as to the site 
for supports between the steam railway surface tracks below, it 
rests on single posts, being the only case in which double tracks 
are so carried, Of the total length of 1535ft., 50ft. at each end 
form the concrete approaches, and the remaining 14385ft. are all 
in metal work. The dimensions generally are as follows :—Height 
from ground to rail level, 25ft. 9in.; width between hand rails, 
25ft.; main posts, 5ft. wide at ground line tapering to 3ft., 14ft. 
above the ground, and 22ft. long. There are 19 main posts, each 
weighing 44 tons; 10 smaller ones, 12in, square and 26ft. long. 
The ruling span is 50ft., but two spans are 55ft., three are 40ft., 
one is 30ft., and one is 20ft. ‘The main trusses are of the ‘‘ Warren” 
type, 4ft. deep, weighing 1001b, per running foot. The concrete 
approaches are 8ft. high at the highest point, and 19ft. wide. 
wo curves on the viaduct are 60ft. radius. There is no thorough- 
fare on the viaduct except for the cable trains, indeed the grade of 
the approaches, one in five, forbids the possibility of any other 
traffic using the viaduct, and, as a consequence, the cable is not 
here inclosed in a conduit. Probably not many places will be 
found where this plan can be adopted, except in such places as 
Brooklyn Bridge, or where, as here, a viaduct is built exclusively 
for cable purposes, but the use of an —_ conduit cable where 
ossible illustrates the general adaptability of the system. The 
} rere plant in Los Angeles is placed in three power-houses, the 
weight of machinery being, in Grand avenue, approximately 549 
tons; at Boyle Heights, 448 tons; and in Downey-avenue, 446 
tons. In principle, capacity, and general arrangement, the 
engines, &c., are the same, so that a notice of the Grand-avenue 
power-house plant will suffice to give the Convention a knowledge 
of the whole system, The boilers by which power is generated 
are of the Hazelton type—a boiler whose many advantages 
in occupying small superficial area, and in giving a maximum 
of heating effect, I shall not here dwell upon, With Roney 
mechanical stokers and smokeless furnaces, the steam-generating 
plant used is of the best and most progressive character. The 
engines are double-expansion, of the Pacific Coast type, high- 
ressure cylinder 26in., low-pressure 42in., and stroke 48in. in 
ength. ‘The high-pressure transmits power to a double disc, and 
the low-pressure to a single disc crank, and the engines ne a 
minimum of 700-horse power at 75 revolutions a minute. The 
cylinders are parallel, with 10ft. distance centres. The main 
journals are 12in. by 28in., outboard journal 12in. by 20in., low- 
pressure crank pin, 7in. diameter by 7in. long, and high-pressure 
12in. diameter by 7in. length of journal. The fly-wheel is 14ft. 
diameter, with l4in. face, ow 36,000 lb. The main driving 
shaft, which is 18ft. 24in. long, communicates power to the 
machinery by the system of endless cotton rope transmission, and 
not by gearing. On the shaft are two wheels, 6ft. 2in. diameter, 
each grooved for fourteen 2in. cotton ropes, these ropes giving 
movement to the driving wheels 25ft. diameter similarly grooved, 
the shaft on which these latter turn being coupled to the driving 
winder shaft of the cable machinery by Oldham couplings. Leaving 
out smaller details of measurement, I may say that the rope-drums 
receiving power from the large driving wheels are 15ft. diameter, 
and they are coupled by ropes working on the grooves on their 
rim to two ‘‘ idler” rope wheels in rear, these ‘‘idler” wheels 
subserving a valuable purpose in the economy of the design. 
They are lin. less in diameter than the companion rope wheels, 
and the result of this is, that the cable itself has no labour in 
driving the ‘‘idlers,” the e required being otherwise provided. 
The cable drums are 13ft. diameter, grooved for five 1in. ropes, 
run loose on the shaft alongside the hub of the driving wheels, 
and receive motion by the action of friction discs on the Weston 
principle. A speed of seventy-five revolutions per minute on the 
engines represents a travelling speed of eight miles an hour on the 
cable. The road is 3ft. Gin. double-tracked throughout. The rails 
are of steel girder pattern, 40 1b. to the yard, the slot rails being of 
the same weight. Yokes of wrought iron weighing 200 lb. are laid 
at distances of 3ft. 6in., and the conduit, 28in. deep, is of concrete, 
and averages 12in. in thickness ; covering plates are used, and the 
track is surface paved to level with bituminous rock, a Southern 
Californian asphaltum product. The carrying pulleys, 16in. dia- 
meter, are of cast iron, unlined, mounted in lignum vite, and 
placed 30ft. apart. The curve pulleys are also of cast iron, 18in. 
and 22in. diameter, with centres 4ft. apart. The entire length of 
straight surface track of cable lines is 99,328ft.; viaducts, 4250ft. ; 
bridges, 2124ft.; curves, 2010ft.; pits, 562ft.; making a total of 
108,274ft. of track, or rather over 204 miles. The cost of con- 
struction amounted to about 52,500 dols. per mile of single track. 
The varieties of level, including those caused by the approaches to 
viaducts and bridges, necessitated the use of depression and crown 
pulleys, and several steam railroad and cable-road crossings had 
also to be provided for. The cables, l}in., in use at Los Angeles 
are of crucible steel, weighing 241b. per foot, The average weight 
r mile is 6°58 tons {5000 1b. , and the price averaged about 
63 cents per pound, 
he Los Angeles road, having numerous sharp curves in parts, 
is pretty severe on the seven cables in use, their life averaging 
about ten months only. The cost of coal fuel, 10 dols. 50 cents per 
ton, and the number of power houses made the initial operation 
charges rather high, but the substitution of crude oil for coal as 
fuel has materially reduced these expenses. The cars are run in 
trains of one, two, or three trailers to a grip car, with two and 
a-half and five minutes headway, each train averaging 110 miles 
per day of eighteen hours. The speed of the cables averages 8 miles 
per hour. The system presents many curves of every type and 
character. In the first section operated, having a length of 
15,000ft., there are fourteen right angle compound and reverse 
curves, and yet the facility and safety with which these roads have 
been operated are gratifying, as far as overcoming practical 
difficulties are concerned, An appreciation of the magnitude of 
the work may be gathered from the following figures, which 
represent approximately the material, quantities, and total cost. 


. 


Construction and Equipment. 


Ironwork, track and slot rails. . 370,000 dols. 





Lr ie 
Sundry track material 148,000 ,, 
ars 85,000 ,, 
Power-houses o- 6s 154,000 ,, 
Plant and machinery 300,000 ,, 
Cars, &c. ay eat ded 135,000 ,, 
Cables 55,000 ,, 
Labour 818,500 ,, 








1,715,500 dols. 
The whole of the work at Los Angeles was practically carried 
through, and the lines put into complete operation, within one year 
of our taking hold. 

Kansas City, Mo., as mentioned in the report by Mr. Lawless 
to the fifth annual meeting of the Association, held in Cincinnati 
in 1886, had at that time completed one cable road three miles in 
length. As already shown in eo report, Kansas City now takes a 
high place in the records of cable traction, having about seventy 
miles of road in operation. The Kansas City Cable Company, Mo., 
owning 204 miles of cable track, was the first in the field. In point 
of mileage, the Metropolitan Street Railway Company exceeds that 
of the City Cable Company, its length of cable track being now 
22} miles, This company | Fond to convert a portion of its system 
in 1886, and it is of interest to notice that the line first converted 
was originally of narrow gauge, but on the cable being introduced 
the 4ft. 8hin, width was adopted. Next in point of extent is the 
Grand Avenue Railway Co., bolding 17} miles. The conversion 
in this instance was also begun in 1886, the first section being 





completed in 1887, and the rest being coger brought into 
construction or conversion and operation. e other lines are the 
Kansas City Consolidated Street Railway Co., 6 miles; the 
People’s Cable Railway Co., 6 miles; and the Union Cable Rail- 
way Co., 5 miles, the last having been completed in 1888. In 
connection with these roads the name of Mr. Robert Gillham 
stands high in the work of constructive engineering. 

St. Louis, in the same State, has also taken a prominent share 
in the development of cable traction. Here the people’s railway, 
now consisting of 11 miles of track, was begun in 1487 and com- 
og in 1889. The St. Louis and Suburban, 7 miles, followed. 

n 1889, the Missouri Railroad Company cabled 9 miles, or about 
one-half of their system, and in 1890 the Citizens’ Cable Co., 
whose system now consists of 21 miles of cable track, completed, 
and began the operation of their splendid Broadway line. 

Denver (Colorado), has since 1887 opened over 58 miles of cable 
tramway, owned by four companies. The Denver City Cable Co. 
comes first, both in point of time and extent, with 22 miles of 
track, on the narrow or 3ft. 6in. gauge, completed in 1887. The 
Denver and West Side Cable Railway Co. followed in 1888 with 
12 miles of the same gauge ; and in 1889, the lines of the Denver 
Tramway Co., 18 miles cable (out of a total mileage of 30? miles) 
and the Denver Cable Railway Co., 6 miles, were put into 
operation. 

Another important contribution to cable mileage has been fur- 
nished by Cincinnati (Ohio), where three companies have their 
lines, or a part of them, operated by this method. The Cincinnati 
Street Railway Co., whose track is on a 5ft. 2in. gauge, have 
8 miles in cable, and a line of the same length and gauge is 
operated by the Mount Adam’s and Eden Park Inclined Railway 
Co. The third line belongs to the Mount Auburn Cable Railway 
Co,, and is 84 miles in length, on the same gauge as the others. 

Coming to the State of Pennsylvania, we find in the ‘‘City of 
Brotherly Love” a cable line of 23 miles in length, part of the 
system of the Philadelphia Traction Co., whilst in Pittsburg three 
lines have been built—that of the Pittsburg Traction Co., 9 miles, 
opened in November, 1888 ; the Central Traction Co., 5 miles, 
and the Citizens’ Traction Co., 12 miles, on which the first car ran 
lst January, 1889. As may be seen, the system is being extended 
in this famous iron centre, where the problem of rapid transit bas 
been attacked with marvellous verve and enterprise. Taking a 
wide and comprehensive view of the situation, it is not too much 
to say that in no other city in the world has there been so great 
and diversified an application of mechanical forces in the operation 
of street railways as in the phenomenally progressive city of 
Pittsburg. 

The City of Baltimore (Maryland), now claims to be congratu- 
lated upon the completion of the first section, 11 miles, of cable 
track, part of the system of the Baltimore Traction Co. The 
history of this enterprise, it is stated, has been that of many 
another in which the most stubborn opposition has been met and 
overcome ; and, as elsewhere, the very people who worked the 
hardest to prevent its inauguration now take upon themselves the 
credit for a success which ‘‘ they always predicted.” So easy is it 
to be wise after the event. 

Cleveland (Ohio) has also achieved distinction in the construc- 
tion of some 20 miles of cable track, completed and put into 
operation during the present year, and there is no room for doubt 
that the character and design of roads, such as those at Cleveland, 

tain, hanically and financially, all the elements of assured 
success, In connection with them the name of the late Colonel 
W. H. Paine deserves honourable mention, he, like a true soldier, 
dying in harness last winter while perfecting his good work. 

In the district of Columbia (Washington), the capital of the 
United States, although somewhat late in falling into line, pro- 
mises to occupy a high position in cable records. The Washington 
and Georgetown Railroad Company brought into operation in 
1890 their first 6 miles of cable road. Ten additional miles are 
now in course of construction. The ‘City of Magnificent Dis- 
tances” offers a grand field for the operation of the cable, and I 
shall be disappointed if the development of the system there does 
not make rapid and successful progress. 

Seattle, in the State of Washington, has seven different lines 
enumerated, most of them completed and brought into operation 
in the present year. They are the Front Street Cable Railway 
Company, 5? miles; the South Seattle Cable Railway Company, 
3? miles; the West Seattle Cable Railway Company, 2 miles, 
Those lines are on the standard 4ft. 84in. gauge. There are 
also the Madison Street Cable Railway Company’s system 7 miles, 
4ft. gauge, opened Ist April, 1890, and the Seattle City Railway, 
5 miles, of 3ft. 6in. gauge (the pioneer cable road of the great 
North-West), constructed and inaugurated by Mr. J. M. 
Thompson, October, 1888. 

In Takoma a cable line of 14 miles was opened this \ 
and at Spokane Falls a cable road of 3 miles, the motive power of 
which is generated by the neighbouring waterfalls, is under 
operation. 

Oakland (Cal.), was early in the field, a line 54 miles having 
been brought into —— there five years ago. The Piedmont 
Consolidated Cable Company has laid in a system of 10 miles. 

In Iowa, Sioux City possesses a line of 4 miles. In Michigan, 
as formerly mentioned, the Grand Rapids Valley City Street and 
Cable Railway Company completed, in 1887, cable track to the 
extent of 12 miles, St. Paul (Minnesota), has had 15 miles of 
cable track put into operation by the City Railway Company. In 
Missouri, besides Kansas and St. Louis, St. Joseph has 6 miles of 
cable tramway in the Circle Cable Railway, owned by the Wyatt 
Park Railway Company. In Butte (Montana), the year 1889 saw 
3 miles of cable track brought into operation by the Butte City 
Street Railway Company, now merged in the Butte Consolidated 
Railway Company ; and Omaha and Lincoln (Neb.), have 9 and 
5 miles of cable railways in operation. In Hoboken (N.J.), an 
elevated cable railway of 24 miles in extent—following the example 
of the earlier elevated reads in New York—has been constructed 
—a further proof of the capability of the system ; and from the 
city of Chicago intelligence is received of another system of over- 
head or suspended cable traction. Texas has a cable road 
54 miles brought into operation this year by the Dallas Cable 
Railway Company. In Portland (Oregon), a cable line of 5 miles 
was brought into operation in 1889. Providence (N.J.), received 
a cable tramway of 3 miles, opened lst January, 1890. San 
Diego (Cal.), has 6 miles of cable line, single track, 3ft. 6in. gauge, 
opened 7th June, 1890. 

A short length of cable road on Brooklyn Heights, Brooklyn, 
(N.Y.), concludes the list. It is worthy of mention that this road 
has been constructed and put into operation notwithstanding the 
vigorous opposition of adjoining property owners, actuated 
probably by the reverse which, a few years before, attended an 
endeavour to exploit a new departure in cable traction, and that, 
now that it has been completed, it has been received with the 
same unequivocal favour that has been universally awarded to 
cable roads, 

Taking the extensions now in process of construction, we arrive 
at a total of close upon 700 miles of cable road in operation within 
the United States, besides the lines existing and under construc- 
tion on the continent of Europe and in the British Colonies, As 
my fijyures have shown, a very large ate Scag of that mileage has 
been brought into operation within the three years more especially 
embraced in this report. 

Practical considerations.—Having given the story of the progress, 
early and recent, of cable tramways, I propose now to indicate 
some practical points, which a knowledge and review of the 
methods, appliances, and circumstances of the various roads 
suggest for discussion. Notwithstanding the fact that Conventions 
of the Association have on previous occasions been favoured with 
— of its respective committees, in which the more technical 
side of cable traction has been most ably treated, the mechanical 
details of the system present to us a deeply interesting study, but 
the subject is too well known to the members of this Association 
to bear more than an epitomised repetition of its most salient 











features, Yet it may not perhaps be deemed out of place if I set 
aside this portion of my report to the considerations of the condi- 
tions most favourable to the equipment, operation, success, and 
progress of cable motive-power. Guided by the light of our 
experience, and having regard to the remarkable developments 
recently manifested in other directions, it may now, I think, be 
admitted that the primary essential to the perfect success of the 
cable system in the future is that its operation should be confined 
to cities of large population, preferably, perhaps, to those districts 
presenting the most severe gradients, and with regard, not only 
to the volume of travel to be catered for, but also to the character 
and extent of probable competition. There is, I believe, no royal 
road to the construction of a perfect cable line, for each road or 
locality presents its own problem, and as all roads must be more 
or less controlled by local conditions, so too will every detail of the 
mechanical parts have to bear a relation in form, position, and 
detail to these requirements. 

Remembering the axiom that ‘the errors of to-day are fastened 
upon to-morrow,” our determination in regard to the location and 
construction of the line becomes of considerable importance. A 
double track may not necessarily be looked upon as a sine gfa non 
in successful cable-wcrking, inasmuch as many roads consisting of 
a single track, with ‘‘turn-outs” for passing places, have been, and 
may, under certain favourable circumstances, yet be built, and 
may be operated with satisfactory results. But I think, wherever 
practicable, a double track should be secured. Present indications 
show that the larger cities only of the United States are now 
falling into line in their adoption of cable traction ; hence it is that 
the capacity of the system, in the way of expansion and efficiency 
in handling large bodies of passengers at quick and frequent 
intervals, during probably twenty hours out of every twenty-four, 
renders the adoption of duplicate cables, and consequent construc- 
tion of double track roads, in such cases almost essential, and this 
especially so when we take into consideration the growing demands 
for cheap, safe, and rapid transit. 

Track cunstruction.—It may be unnecessary for me to recapitulate 
the details of construction most beneficial in the line of progress; 
and in this connection I shall only state briefly, that I believe the 
principle of construction now being wrought out on such a grand 
scale at New York is that most likely to be accepted. I am 
captivated by the splendid systems of construction there being so 
rapidly evolved ; for the more I contemplate these operations, the 
more | have become convinced of the comparative advantages of 
the methods now being so vigorously applied there. The operation 
of duplicate cables has revealed the possession of so many striking 
advantages that to describe them in detail would only be a work of 
supererogation on my part. The satisfactory results achieved by 
Mr. A. D. Whitton in the use of iron conduits doubtless suggested 
their adoption on the New York roads. Opinion has long been 
divided as to the relative advantages of concrete and iron as the 
material to be used in the construction of the road, not only with 
regard to the question of cost, but also with regard to the facilities 
offered by those materials respectively in overcoming the difficulties 
which present themselves in building up a really substantial and 
serviceable conduit under all the conditions which may occur, and 
there have been many examples in practice of rushing into the 
extreme in each direction. Ties seen a road built at Oakland, 
Cal., where the use of iron yoke frames or trusses has been 
entirely discarded, and the construction of the conduit has been 
almost exclusively confined to cement concrete, the track and slot 
rails being retained in ition by a series of tie-rods, stays, and 
anchor-bolts, embedded in the walls of the conduit. But, so far 
as I have been able to gather, the success of the experiment—in 
view of the contingencies of disintegration and the difficulty of 
maintenance and renewals—is, at least, a subject for doubt. 

The forms of conduit in use now, or likely, so far as we know, to 
be brought into use in the future, are: first, concrete as a whole ; 
second, concrete and iron in combination ; third, timber and iron ; 
fourth, sheet iron supported by yoke frames on a bed or foundation 
of solid concrete. Inasmuch as the yoke frame or truss is intended 
to preserve the track and slot rails in position, and in performing 
this duty possesses the inherent weakness of forming an arch 
minus the key, I think it will be generally conceded that the 
suitable design of the yoke frames must always  —- important 
part in the construction of a perfect cable road. eir strength 
and stiffness give the necessary coherence to keep the road sub- 
stantial and true to gauge, and also to prevent the slot beams from 
coming together, while they sustain with efficiency every possible 
strain which may, under any conditions, be brought to bear upon 
them. Yokes of every variety and weight, size and material and 
character, have been designed and brought into use. On the 
coast, where the climate is all that the most exacting could desire, 
and where strength rather than great rigidity is essential, light 
wrought iron or steel yokes, ranging from 1501b. to 300 Ib., serve 
the purpose admirably. In the more eastern cities, and especially 
in level places, where the conditions of traffic and of climate differ 
so much, the selection necessarily inclines to the use of heavier 
cast iron yokes, from 300 Ib. to 500 1b., in weight. In Europe, asin 
the British Colonies, where material and labour are comparatively 
cheap, and where the severe climatic conditions of Chicago, for 
example, do not obtain, the inclination rather leansin the direction 
of the Californian form of construction. 

The question of gauge has been discussed from nearly every 
conceivable standpoint, and tracks of every width, from 18in. to 
6ft., have been more or less satisfactorily brought into use by con- 
version. Viewing the whole circumstances of the case, I may say 
that, for all practical purposes, the standard gauge—4ft. 8}in.— 
appears to possess many advantages. Regarding the typical 
section of track generally, there seems to be a consensus of opinion 
in all recent practice in favour of the use of Fyre steel girder 
track rails and slot beams weighing from 40 to 701b. per yard. 
The paving employed is laid flush with the surface of the street, 
and is chiefly composed of granite setts, though in some instances 
asphaltum, and even wood blocks have been preferred. 


(To be continued.) 








SraTisTics OF LIGHTNING IN GERMANY.—Lightning casualty 
returns have been made in conformity with a German ministerial 
order, showing the extent to which the buildings belonging to or 
under subsidy from the State, have, within the period of 1877 to 
1886, been damaged by lightning. The number of buildings with 
regard to which returns were collected was 53,502, of which 22,682 
were actual State property, and 30,820 were entitled to State 
subsidy for rebuilding or repair. Buildings were struck in 264 
cases, or about five for every 1000 buildings in ten years. Of the 
various classes of buildings the number struck per 1000 of the 
period are as follows :—Elementary schools, 0°8 ; parochial houses, 
1:4; revenue buildings, 1:7; prisons and penitentiaries, 3°4: 
forest rangers’ houses, 7‘2; churches, $2; court houses, 11°9; 
seminaries, 14°6; gymnasia, 15°4; university buildings, 24:1; 
domain buildings, 44°9 ; and horse breeding establishments, 312°5. 
Those which are the property of the State are less subject to injury 
by lightning than those only under subsidy. Out of the 264 cases 
in which the lightning struck, 81, or not even one-third, resulted in 
a fire. The amount of injury wrought by lightning on the 53,502 
houses coming within the scope of these statistics was £56,834, or 
£215 for each casualty, or 21s. per building in ten years, about 2s. 
per building per annum. The amount of injury done to domain 
and horse breeding establishments was considerable, amounting to 
£42,000, or more than two-thirds of the total injury caused by 
lightning. It has been calculated, from the returns of sixty fire 
insurance companies of Germany, Austria and Switzerland, em- 
bracing the period from 1855 to 1877, that the danger from lightning 
has increased two and a-half fold in those countries during the 

riod named. The danger is said to have increased three-fold in 
mn within the last thirty years. The average loss sustained 
annually by Germany from this cause is computed at from six to 
eight millions of marks. Casualties have thus increased in the 
period of lightning conductor extension.— Electrical World, 
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THE CHICAGO EXHIBITION. 


WE illustrate this wéek the Agricultural buildings, con- 
structed from the designs of Messrs. McKim, Meade, and 
White, architects, of New York. The style of architecture is 
classic renaissance. This building is to be put up very near 
the shore of Lake Michigan, and will be almost surrounded 
by the lagoons that lead into the park from the lake. The 
building is to be 500ft. by 800ft., its longest dimensions being 
north and south. The north line of the building is almost on 
a line with the south pier leading out into the lake, on which 
heroic columns emblematic of the thirteen original States 
will be raised. A lagoon stretches out along this entire front 
of the building. The east front looks out into a harbour, 
which sweeps around and extends half-way down the south 
front of the building. The entire west exposure of the build- 


ing faces a continuation of the lagoon that extends along | 


the north side. 

For a single-storey building the design is bold. The general 
cornice line is 65ft. above the ground. On either side of the 
main entrance are Corinthian pillars 50ft. high and 5ft. 
in diameter. On each corner and from the centre of the 
building pavilions are reared, the centre one being 144ft. 
square, and those at the ends 64ft. square. The corner 
pavilions are connected by curtains, forming a continuous 
arcade around the top of the building. The main entrance 
leads through an opening 64ft. wide into a vestibule, 
from which entrance is had to the rotunda, 100ft. in 
diameter. This is surmounted by a glass dome 130ft. 
high. All through the main vestibule sadlaaiey will be intro- 








THE WOMAN'S BUILDING 


pavilions are surmounted by domes 96ft. high, and above | 
these tower groups of statuary. The design recommended for | 


| duced, illustrative of agricultural industry. Similar designs | surmounted by classic vases. There are double pilasters on the 
| are grouped about all of the grand entrances. The corner | cornersofthepavilions. The first storey is Doric, and the second 


storey Ionic. The second storey curtains are recessed, with 
windows opening on the balcony of the first storey arcade. 


these domes is that of three women of herculean proportions, | | The centre pavilion contains the main entrance of the 


supporting a mammoth globe. At stated intervals other | 
groups of statuary have been arranged around the building, 


principally near the eight minor entrances, each of which is | 
The roof of the building is of glass, and the | 


20ft. wide. 
entire cornice is highly ornate. 

Inside broad staircases lead to a gallery 28ft. wide that 
extends around the building. Chief Buchannan’s only criti- 
cism on the design is that it does not furnish sufficient space 
for the agricultural exhibit. About 400,000ft. will be avail- 
able in the building. He has recommended the widening of 
the gallery so that 90,000 square feet of additional space may 
be secured, and in the same connection suggests that entrance 
to the gallery could be had from one of the stations along the 
electrical elevated railroad in the grounds. These suggestions 


may yet be adopted by the architects, as they would not | 


interfere seriously with the plans. 

The woman’s building is illustrated above. The design 
for this structure was made -by Miss Sophia G. Hayden, 
of Boston, who won the 1000 dols. prize which had 
been offered by the lady managers for the best design. The 
building will have one of the most conspicuous and best 
sites on the grounds. The structure will measure 200ft. by 
400ft., and cost 200,000 dols. It is in Italian renaissance 
style, with end and centre pavilions. The corner and centre 


| pavilions are connected in the first storey by an open arcade, 





building. This is treated with a triple open archway, and 
the storey above with a row of free standing Corinthian 
columns. The whole of the centre is finished with an 
enriched pediment. The main cornice has an elaborate 
decorated frieze running the entire length of the building. 
The whole is covered with a low Italian roof. The centre 
building has a raised skylight, finished with enriched pedi- 
ments at the north and south ends. 

In this building the women will have an exhibit of every- 
thing which will illustrate specially the work of their sex in 
the various industries. They will have a model kitchen and 
cooking school, and also various reception and other rooms. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief engineers: Harry Taylor, 
to the Nymphe ; Thomas Agnew, to the Triumph; W. C. Fincham, 
to the Crescent. Engineers: John B. Butcher, to the Victory : 
James Armstrong and William J. Kent, to the Champion ; George 
T. J. Ludlow, to the Royal Sovereign ; ; James Brown, to the 
Pheasant ; Ernest F. Ellis and Albert J. Carnt, to the President, 
additional ; Alexander Kerr, to the Braracouta Henry W. Met- 
calfe, to the Pembroke, additional, to date Nov. 10. Assistant 
engineer: William S. Frowd, to the Victory. Probationary 
assistant engineers: John F. Arthur, to the Scout; James P. 
Leahy, to the Himalaya; Vernon A. A. Tet Veen, to the 
Champion ; and William H. Crichton, to the Malabar, 
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LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE.—COURT OF APPEAL. 
(Before LonDs Justices LINDLEY, BOWEN, and Kay.) 
November 7th, 1891. 

THE WENHAM COMPANY v. THE CHAMPION GAS LAMP COMPANY, 


THIS was an appeal from a decision of Mr. Justice Vaughan 
Williams. Tho plaintiffs were the assignees of a patent, No. 2869 
of 1881, granted to F. W. Clark for an invention entitled, 
‘* Improvements in railway carriage, street, and other gas lamps or 
lanterns.” In the specification es amended, the invention was 
described in general terme as fellows:—‘‘ This invention relates to 
an improved construction of railway carriage, street, and other gas 
lamps or lanterns, where heated air is introduced in sufficient quan- 
tities to supply the flame or flames so as to “were ys more perfect 
combustion than hitherto, the quantity of heated air introduced 
being easily regulated according to the quality and quantity 
of the gas to be consumed. By my improved construction 
of lamp the gas to be burned is itself also heated before 
it reaches the point of ignition.” Then followed a detailed de- 
scription of the improved lamp, which, speaking generally, con- 
sisted of an arrangement of several concentric tubes in connection 
with a horizontal circular burner. And the patentee, after claiming 
the general arrangement and construction of the improved lamp 
with the modifications described in the figures accompanying the 
specification, claimed: ‘‘ Thirdly, the method of supplying heated 
air to the inner surface of the flame by causing such air to pass 
through the chimney in its passage to the flame substantially as 
hereinbefore described and represented in Figs. 5 and 6 of the 
accompanying drawing. Fourthly, the employment of the perfo- 
rated continuation (e) from the chimney for distributing the heated 
air over the interior surface of the flame as hereinbefore described 
and represented in Fig. 5 of the accompanying drawing.” The 
laintiffs sued the defendants for the infringement of this patent. 
e defendants denied the infringement. The most important 
difference between the defendants’ lamp and the plaintiffs’ 
lay in the fact that the burner used by the defendants 


which their conquests extended still bore testimony to this in 
roads, while their bridges and military walls were built with 
much regard to the principle of good construction. Particulars 
were given of the nine aqueducts of Rome built between the years 
312 B.c. and a.D. 33, when the population within the city was 
believed to have been fuiiy one million and a-quarter. These 
intramural aqueducts extended to a total length of 243 Roman 
miles, the mille passus being equal to 1618 English yards ; but it 
was stated in Parker’s ‘‘ Aqueducts of Rome,” that the total length 
of all the channels of the aqueducts constructed in less than four 
centuries was upwards of 285,610 Roman miles, of which 242,697 
miles were cut beneath the surface, and 42,918 miles carried 
above ground, on arches or otherwise, as the case required. 
The socia) condition of the people might to some extent be inferred 
from the existence and character of such works, Fortunately, the 
power still remained to see and admire a small part of the 
aga and conduits by which the water was conducted to 
ome, 

Contrasting ancient with modern conditions, the President then 
gave some particulars of the existing works of municipal engineer- 
ing in Rome. At the present time water, probably from the same 
source in the Apennines as that used 1900 years ago, was conveyed 
to Tivoli, partly in masonry pipes and partly in tunnels, and from 
Tivoli to Rome in cast iron pipes. This supply was said to amount 
to about 51,000,000 gallons aday. The city was furnished with 
electric light from dynamos worked by steam power, but it was 
ee shortly to supplement this by a current transmitted from 

ivoli to Rome, a distance of 184 miles, at an electrical pressure of 
5000 volts. The motive power was derived from a head of 165ft., 
and a flow of 770 gallons of water per second. The generating 
plant consisted of six 360-horse power turbines, each directly 
coupled to a 300-kilowatt Ganz alternator, and three 50-horse power 
turbines coupled to exciters. The current would be conducted 
through four standard copper cables toa transformer station at 
Porta Pia, where the pressure would be reduced to 2000 volts. 
Other important municipal works were in progress with a view of 
abating the injurious floods to which Rome was subject, and of 
preventing the direct discharge of the sewage into the Tiber. 

R ing the chronological sequence of his subject, the President 





was of a different size and construction and produced a horizontal 
flame, whereas the flame produced by the plaintiffs’ lamp, although 
issuing from a horizontal burner, was shaped like a cup. They also 
pleaded want of novelty and anticipation, and they relied particu- 
larly on Siemens’ inventions with reference to regenerative gas 
lighting ; and, lastly, they objected that the plaintiffs’ invention 
was not subject matter for a patent. Mr. Justice Vaughan 
Williams held that the infringement was proved and that the 
patent was good, and he gave judgment for the plaintiff with 
costs. The defendants appealed. On behalf of the appellants it 
was strenuously contended that the third and fourth claims in the 
specification vitiated the patent. With reference to the third claim 
it was argued that inasmuch as the application of heated air to gas 
burners was old, and the use of a horizontal circular burner was 
old, the only novelty was in applying the heated air to a horizontal 
burner instead of to a vertical burner, and that that did not 
involve any sufficient ingenuity to form good subject matter for a 
patent; and, again, with reference to the fourth claim, it was 
submitted that the mere perforation of a tube could not be good 
subject matter. 

Mr. Morton Daniel and Mr. C. E. Jenkins were for the —_ 
lants ; the Attorney-General—Sir R. E. Webster, Q.C.—Mr. 
Aston, Q.C., Mr. Moulton, Q.C., and Mr. W. N. Lawson were for 
the respondents. 

The Court dismissed the appeal. 

LorD Justice LINDLEY said that the two main defences to the 
action were that the patent was bad, and that there was no 
infringement. With regard to the first question, it was essential 
to ascertain the state of public knowledge at the date when the 
patent was granted. At that date Siemens had discovered the 
importance of applying heated air to an incandescent flame, and he 
had also discovered the importance of heating the gas before it 
reached the burner. That idea had been seized upon by Clark, 
and it supplied him with a valuable and important suggestion for 
his invention. But Siemens’ mind was addressed to the improve- 
ment of gas lighting generally; it was not addressed to any 
particular method of bringing a supply of hot air to a lamp 
of any particular shape. It was to that that Clark’s mind was 
addressed. It was said that the third claim vitiated the patent— 
that it was a claim for a method invented by Siemens and applied 
toan analogous use. But the answer was that Clark’s arrange- 
ment was vitally different from Siemens’, and was directed toa 
different object ; it was a distinct advance over Siemens’ lamp. 
What was claimed was the particular method of supplying a heated 
air current to the flame as described in the specification. That 
was a good claim to a subordinate integer of the general combina- 
tion. Then it was said that the fourth claim ought to be treated 
as a substantive claim, and that it was not good subject matter, 
but the Court could not come to that conclusion from its own 
knowledge in the absence of evidence assuming the claim to be a 
substantive claim. But in truth that claim was nothing more than 
a repetition of what had gone before. The patent was therefore 
good. Upon the question of infringement it was plain that the 
defendants had taken the essence of the plaintiffs’ invention. The 
appeal would be dismissed. 

LorD Justice BowEN and LorD JusTICE Kay concurred. 








THE INSTITUTION OF CIVIL ENGINEERS. 


AT the first ordinary meeting of the Session, on Tuesday, the 10th of 
November, the President, Mr. George Berkley, delivered an 
inaugural address on the occasion of occupying the chair for the 
first time since his election as President. 

Choosing for his subject the advance of engineering work in 
relation to social progress, the President cc ced by briefly 
referring to the social condition of man and engineering work at 
very early periods. In the shallow waters of lakes in various 
parts of Europe were to be found indications that even in those 
early times the efforts of man were directed towards the utilisa- 
tion of the powers of nature for his own well-being and advance- 
ment. The use of flint implements had caused this prehistoric 
period to be known as the Stone Age, and museums abounded 
with specimens of the simple weapons and tools used in war and 
husbandry, and in the construction of dwellings. In the succeed- 
ing Metallic Age, copper was probably the first metal worked by 
man, either alone or amalgamated with zinc ortin. Iron had 
largely influenced the social condition of man, but although it was 
at once the most abundant, the most widely distributed, and the 
least costly of all metals, it was only by slow degrees that it came 
into use. There was no trustworthy information as to the 
facilities and appliances at the disposal of the Egyptians at the era 
of the Pyramids. The social condition of man at that time was 
chiefly inferred from the picture-writing and hieroglyphics still 
extant, but the Pyramids afforded abundant evidence that in 
masonry, as well as in the science of metallurgy, the tians 
were pioneers of engineering. The writings covering the sides and 
roofs of the chambers gave a fair idea of the refinement, and 
even splendour, at which the ancient Egyptians had arrived, and 
disclosed considerable acquaintance with astronomy and geometry. 

On the gradual decay of the power of the tians, their 
place as leaders of science was taken by the Greeks, but with 
them social advancement was more connected with art and 
architecture than with engineering. With the rise of the 
Roman Empire, engineering and social advancement were seen 
hand in hand. The Romans were essentially a constructive race, 
and, until the conquest of Greece, they were wanting in appre- 
ciation of the fine arts. The natural genius of the people 
seemed to have expended itself in works of colossal magnitude, 
practical utility, and enduring construction. The many lands to 











referred in succession to the great mechanical inventions which, 
beginning with the art of printing in the fifteenth century, and 
culminating in the great Atlantic steamships of the present day, 
had made good the claim of engineering to be considered one of the 
greatest, if not the chief factor in social progress. 

After dwelling upon the revival of inland navigation, and giving 
particulars of the various ship canals now being constructed in 
various parts of the world, the President proceeded to consider the 
railway system of the North American continent. The first railway 
in the United States was completed in the year 1827, when a series 
of experiments was commenced to ascertain the best description of 
road for the climate of America; stone blocks, piles, and other 
designs were adopted, not dissimilar to those which had been 
tried when railways were first made in England; the result, 
however, being the same, viz., that cross sleepers made of timber, 
with rails laid thereon, were found to answer the best. As 
the railways extended to the West, where the country was covered 
with vast forests, this system necessarily became not only the best, 
but the cheapest, and sleepers containing more timber and thicker 
than those used in this country were adopted. The same improve- 
ments both in permanent way and in rolling stock, which had been 
the rule in other countries, had been made in America, until now, 
on the most important lines, steel rails weighing between 89 lb. and 
90 Ib. to the yard, and 30ft. long, were found ; each length being 
laid on sixteen or seventeen sleepers about 9ft. long by 10in. by 
6in., with 12in. of ballast—generally broken stone—under their 
lower surface. Timber continued to be the material out of which 
the railway bridges were constructed until about the year 1865, 
when it was superseded by iron; the main girders of these iron 
bridges were generally deeper in proportion to the span than in 
England. The railways in America had now reached 166,817 miles 
—nearly one half the total length of railway which had been con- 
Pa | in the world—and the traffic carried annually included 
about 520 millions of passengers and 620 million tons of mer- 
chandise. In 1890, the gross receipts were 228} millions, and the 
net earnings 72} millions. The traffic of some of the most im- 
portant lines connecting the west of America with the seaboard on 
the east was very large, and passed over great lengths of railway 
without any necessity for handling at stations until arrival at 
destination. It was manifest that this description of traffic could be 
carried most economically in la wagons mounted on bogie 
frames, and in long trains propelled by locomotives of great power. 
The engines on the Pennsylvania Central, and some other American 
railways, were therefore considerably more powerful than any 
which were found in this country, except perhaps a few working on 
steep inclines. Dimensions were given of some of the most 
powerful of these locomotives. The great increase in the weight 
of modern rolling stock, and its influence on the question of the 
safety of iron railway bridges, was next considered, attention being 
directed to the proved fact that any bar of cast iron, wrought iron, 
or steel might ae fractured by the continual repetition of com- 
paratively small stresses, 

Reference was then made to the production of iron in the 
United States. The most conspicuous difference between American 
and English practice wasthe output from one blast furnace, Thelargest 
production in Great Britain did not seem to exceed 750 tons in the 
week, while in America it had reached 2000 tons. It might be 
questioned whether this large output from a single furnace was 
not obtained at some sacrifice of economy of fuel used and of wear 
and tear of furnace. The production of pig iron in the United 
States now amounted to 10,000,000 tons, or 2,000,000 tons more 
than that of the United Kingdom. This amount was wholly used 
within the country, showing a larger quantity of iron used per head 
of the population—300 lb.—than in any other part of the world. 
In Great Britain, after deducting from its production of iron the 
quantity exported, the consumption only equalled 250 lb. per head 
of the population. After referring to the extended use of natural 
gas, especially in the Pittsburgh manufacturing district, the president 
gave practical examples of some of the uses to which the large out- 
put of iron was applied. Among the most striking, from an 
engineering point of view, were the bridges. Details were given 
of four of the largest of these works, each of which illustrated a 
different principle of construction. These were the St. Louis 
Bridge, designed by the late Captain J. B. Eads, M. Inst. C.E., 
about the year 1867, and at that time the largest arched structure 
in existence ; the Brooklyn Suspension Bridge of a sirgle span of 
1595ft.; the Washington Bridge, also at New York, consisting 
of two spans of 510ft., the roadway being 1334ft. above the 
river, and the cantilever railway bridge over the Niagara River. 

The President next referred to the growing employment of 
electricity as a source of power in the requirements of modern 
life, instancing the large use of water-power in America for driving 
dynamos to generate the current, successively touching upon the 
recent improvements in telegraphy, the general adoption of the 
telephone, the future of electric lighting, the electric welding of 
metals, and the transmission of power to great distances. The 
address concluded with some considerations of sanitary engineer- 
ing work in London, and its influence in lowering the death-rate. 
In 1843 the mean death rate of London was 24°8 per 1000; at the 
end of 1890 it had fallen—as an average of eight years—to 19-52, 
showing a continuous reduction, which it was fair to attribute 
largely to engineering work. Unfortunately it did not seem to be 
easy to insure the repair or replacement of defective drainage, and 
imperfect ventilation in old houses, or it was probable that the 
decrease in the death rate might have been larger. 

From the experience of the past, there could be little doubt that 
engineering had resulted, and would in the future result from (1) 
the increasing requirements of mankind, (2) greater scientific 
knowledge, and (3) the capability of engineers to apply this know- 
ledge for the use and convenience of man. 





THE WATERWAY BETWEEN JETTIES. 


THE usual method of proportioning the width between jetties, or 
the waterway, in the improvement of tidal rivers by restriction of 
channel width, has been, Engineering News believes, one controlled 
simply by gd experience and a careful comparison of observed 
results, o one would deny that the width of this entrance 
channel must have an important effect upon the local tidal action 
in creating or maintaining a desired depth of channel, and that 
this width, if not ay oe J proportioned, will affect the upper 
reaches of the river by diminishing the tidal range. In the river 
itself the loss of volume is usually counterbalanced by the restric- 
tion of the current to narrower limite, But the decrease of dis- 
charge at the entrance may proportionately interfere with the 
maintenance of a channel over the outer bar. There is a close 
relation between the improvement of the upper river and the bar 
at its mouth; and as these conditions may conflict, it is the duty 
of the engineer to endeavour to reconcile these conflicting interests, 

The first attempt that we have seen in the direction of establish- 
ing a rule for adjusting these interests is the work of Mr. E. A. 
Gieseler, Assistant U.S. Engineer at Savannah, Ga., and published 
in full in the Franklin Institute Journal for August. Mr. Gieseler 
set out to develope a mathematical expression for the conditions of 
the river bed required for a propagation of the tidal wave with 
undiminished range, and thus incidentally to fix the distance 
between the jetties at the mouth of the river, when these are 
used, He first gathered and carefully studied all data available 
from many large riversin the United States and abroad. The 
high-water cross-sectional area of each river was determined at as 
many points as possible, and for each such point the superficial 
area of the tidal basin above was computed. The former was then 
divided by the latter, and to avoid cumbrous decimal fractions, 
the quotient was multiplied by 1,000,000. Other things being 
equal, these quotients must be reduced to a common basis by 
dividing each by the tidal range belonging to it. 

In this way a coefficient C is obtained from the expression 
C= — in which A is the high water cross-sectional area men- 
tioned, in square feet ; Ris the mean tidal range in feet at the 
same point, and S is the superficial area of the tidal basin above 
such point in millions of square feet. From the coefficients thus 
obtained, and means of these coefficients taken for stretches of a 
river on which the rate of increase or decrease remained the same, 
Mr. Gieseler finds two expressions. The first of these is 


A=SR(115+ 562,500 | 139.05 
( PF SR +1825) 


This expression, with the same values in fest and square feet as 
before given, gives the cross-sectional area required for a propa- 
gation of the tidal wave with undiminished range in terms of the 
tidal range and the area of the tidal basin. From another 
equation, not here given, the author then obtains 

AQ 





S = RSA + 562,500) 
which gives the superficial area of the tidal basin above a point 
lying on a stretch of river on which the tidal range undergoes no 
change. 

For the more elaborate mathematical work and the various 
equations, plotting of data, and the successive steps taken, we 
must refer readers sufficiently interested to the original paper. 
But we think that enough has been given to hore results of 
some very careful work that has stood the test of observed tidal 
phenomena. Of the useful application of these formule to 
practice, as opposed to former cut-and-dry methods, there can be 
no question, and Mr. Geiseler deserves due credit for his formulw 
here given, We understand that his efforts have been highly 
commended in military circles, and that his report will be 
embodied in the official publications of the Chief of Engineers. 

As showing the practical application of the first formula given 
above, the author assumes that the construction of training walls 
was contemplated for the mouth of the Clyde, 5} miles below 
Dumbarton Castle, and to allow a present tidal range of 10ft. to 
pass undiminished up the river. Then A, or the opening between 
these walls, taken with other data belonging to that river, must 
not be smaller than— 


sg , 2,500 >. = = 
A= 350 x10 (115+ al om + 182 2% ) 100,700 sq. ft. 
In connection with the equations given, the author reminds the 
reader that while the units A and R are in square feet and feet 
respectively, the unit of S is 1,000,000 square feet. In the case of 
rivers where the mean range does not remain constant, the equa- 
tion for A can be still applied by finding another height of range, 
which passes up the same stretch unchanged, unless the changes 
are very great. In the case of decrease of mean range, this con- 
stant range will be smaller, and in case of increase it will be 
greater. 








Society or ArTs.—The arrangements for the meetings of this 
Society during the ensuing session have just beenannounced. The 
first meeting will be held on Wednesday, November 18th, when 
the opening address will be delivered by the Attorney-General, 
Chairman of the Council. On the following Wednesday evenings 
previous to Christmas papers will be read on ‘‘ The Measurement 
of Lenses,” by Professor Silvanus P. Thompson; on ‘‘ The World's 
Fair at Chicago in 1893,” by Mr. James Dredge; on “‘ Secondary 
Batteries,” by Mr. G. H. Robertson ; and on ‘‘ Spontaneous Ignition of 
Coal and its Prevention,” by Professor Vivian town. The first of a 
series of Cantor lectures will be delivered by Mr. A. P. Laurie on 
‘‘The Pigments and Vehicles of the Old Masters,” and will consist 
of three lectures, commencing Monday evening, November 30th. 
Among the following courses are lectures on ‘‘ Electrical Distribu- 
tion,” by Prof. Forbes; ‘‘The Uses of Petroleum in Prime Movers,” 
by Prof. W. Robinson; ‘‘ Mine Surveying,” by Mr. B. H. Brough ; 
and ‘The Chemistry and Bacteriology of the Fermentation 
Industries,” by Dr. Percy Frankland. A special course of lectures 
has also been arranged under the Howard Bequest on ‘‘The 
Development and Transmission of Power from Central Stations,” by 
Prof. W. Cawthorne Unwin, F.R.S., commencing after Christmas. 

BLASTING IN MineEs.—Mr. James Ashworth, in a paperon ‘‘ Recent 
Accidents from Blasting in Coal Mines,” read before the Geological 
Society on Tuesday, made some important suggestions with regard 
to the use of the more powerful explosives now employed for 
mining pu He urged that every explosive now in use in 
mining operations should be tested by ignition with a bare fuse 
without a detonator, safety cartridge case or water cartridge, and 
with coal or carbonaceous tamping in a dusty atmosphere. He 
further urged that the bore hole should be of such diameter as 
would give an area of the hole proportionate to the strength of the 
explosive, as compared with ordinary blasting powder; and that a 
course of experiments should be made with a current of air of high 
velocity, not less than 30ft. per second, impinging directly upon the 
bore hole, He made these suggestions because the use of high 
explosives in coal-getting had resulted in their being applied with- 
out any attention to the question of leverage. That was to 
say, where a 2in. diameter hole had been used for blasting 
powder, a 2in. diameter hole had been continued for high 
explosives. Hence instead of occupying, say, 8in. or more, 
of the length of the hole, the high pi! bw occupied, say, one or 
two inches, and the pressure exerted was as great or ter on 
the tamping than on the side of the hole, where the rending should 
take place. The worst disasters from blasting, he further observed, 
had always occurred with shots which faced ventilating currents of 
high velocity. Detonating vibration appeared to be created under 
such conditions, whereas, if the force of the shot went with the 
current, it was not created ; and he urged that no explosive was 
sufficiently safe for use in a dusty or gaseous mine, if its detonating 
vibration was like that of @ mixture of coal dust, firedamp, and air. 
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RAILWAY MATTERS. 


Sanction has been given to a survey of the Tapti 
Valley, with a view to ny, out by a railway. The projected 
line would, it is said, run from Surat through Nandurban to Jalgaon 
on the G. I. P. system. From Nandurban a branch would be 
thrown off through Dhulia to Manmand junction, 


PuttmaNn Palace Car Company’s stock has been in- 
creased by an issue of £1,000,000 of additional stock authorised at 
a meeting of stockholders held in Chicago, October 15th, The total 
of stock will now be £6,000,000. The present Chicago price of the 
stock is 193, and the revenue for the last year was £1,954,461 and 
the expenditures £1,356,620. 


‘Tne Lisbon correspondent of the Times of yesterday 
gives some further particulars of the railways proposed in Africa 
by the M bique Company. The most favoured route starts 
from the river Pungwé, twelve miles from Beira, runs to Jobo, 
twelve miles from the river mouth, and thence over wooded plains 
through Meforga and Gomani to Massi Kesse, 200 miles, 


Tue Times special correspondent, writing from Perth 
(Australia), under date November 6th, says:—The Government of 
Western Australia has consented to guarantee a Midland Railway 
loan of £60,000, to enable the pany to plete its undertak- 
ing, and it is announced that the company will shortly own a 
million acres of land and be in a position to invite settlement. 


For some time past other companies have sent to the 
Brighton Railway Company through carriages with either no con- 
tinuous brakes, or with other brakes which will not work with the 
Westinghouse brake adopted by the Brighton Company. The 
directors now provide for public safety by refusing to take any 
vehicles not properly fitted with Westinghouse automatic brakes, 


Tue Prefect of the Seine has submitted to the Munici- 
pality a proposal for a loan of 50,000,000f. from the Crédit Foncier 
for the completion up to the Bourse of the Rue Réaumur, under 
which the railway is to be made, This has been referred to a com- 
mittee, and when it has been adopted by the Municipality, it is 
expected that the Paris Metropolitan Railway scheme will be 
proceeded with. 


Tue ‘Committee of Locomotive and Carriage Super- 
intendents” has now been placed by the Government of India 
upon a permanent footing. It would be difficult, says the Indian 
Engineer, to exaggerate the benefits which, as the result of this 
measure, are certain to accrue to the Indian railways generally, 
and indirectly to the public. It is only to be regretted that in 
the thirty odd years during which a railway system has been grow- 
ing oP, in this country, no similar Association of Experts has been 
formed. 


An American paper says the Northern Railroad 
Company has ordered from the Brooks Locomotive Works ten 20 
by 24 twelve wheelers designed for heavy freight service. All are 
fitted with Krupp wheels and five of them will have Belpaire fire- 
boxes, the boxes of the remainder being of the ordinary type. 
The Master Carbuilder says the Buffalo, Rochester and Pittsburgh 
Co. has ordered eight locomotives from the Baldwin Works. Six of 
these are to be consolidations, 20 by 24 cylinders, with a minimum 
weight of 116,000]b., ready for work, with 103,000 on drivers, 
The actual weight will be about 120,000. Two of the six are to be 
compounds of the Vauclain type. The remaining two of the eight 
are to be eight wheelers for passenger service. 


A MEETING of gentlemen interested in a scheme for the 
promotion of a Bill in next session of Parliament for the construc- 
tion of a railway line through Flintshire to Holywell, touching at 
Mold and passing through the Halkyn mining district, was held 
at Chester on the 4th inst. A resolution was passed appointing a 
representative committee on the basis of subscription to the 
guarantee fund, ‘‘ empowered to receive subscriptions, to take 
charge of the scheme, to enter into agreements with solicitors, 
parliamentary agents, and engineers for the preparations of the 
plans, sections, and books of reference for deposit on the 30th 
November, to issue the Parliamentary notices, and take all the 
necessary steps for obtaining the tion of Parliament to a Bill 
authorising theraising of the —— capital and the construction of 
a line of railway via Mold and Halkyn to Holywell as an inde- 
pendent line.” 


A very ingenious plan has been invented, says the 
Indian Engineer, for the delivery and receipt of mail bags at the 
more important stations where the train does not stop between 
Allahabad and Calcutta. Beyond the platform of such stations, 
a post will be observed with an arm stretching towards the line, 
from the extremity of which arm is suspended the mail bag 
attached to an iron hoop, Again, from the mail van a similar 
arm projects with another hoop, and the mail bag similarly pro- 
jected, but at a lower level. As the mail van passes the post, the 
mail bags are suddenly exchanged in a mysterious manner. The 
contrivance is unlike any in use in Europe or America, and was 
invented by a locomotive foreman of the East Indian Railway, who 
has received a substantial reward from the company for the 
invention. One of the most practical results of the contrivance is 
that the mail train is not now required to halt at any stations 
where its retention would otherwise have been inevitable. A 
further extension of its use is anticipated. 


In a Board of Trade report on the collision which 
occurred at Ossett, on the Great Northern Railway, on Sunday, 
the 27th September, Major H. A. Yorke, a new name on this 
work, says:—‘‘ This collision, which caused serious inconvenience 
and alarm to a large number of passengers, of whom there were 
about eighty in the train at the time when it occurred, appears to 
be quite inexcusable, and can only be attributed to carelessness on 
the part of those whose duty it was to carry out the shunting 
operation. The collision was due (1) to the s at which driver 
Brown set back the train; and (2) to the careless manner in which 
porter Dale performed his duty. The only extenuating circum- 
stances are, that the driver does not appear to have been very well 
acquainted with the yard, while Dale probably did not realise the 
driver's ignorance. It must be added that had ticket-collector 
Hawes, porter Baker, or guard Deller, when they saw the train 
setting back too fast, acted with greater decision, instead of con- 
tenting themselves with calling out and taking no steps to make 
sure that their warnings were heard and understood, the collision 
might have been averted. The guard should have been in the rear 
vehicle during the operation of shunting.” 











THE Moscow press, prompted by the urgent needs of 
a large part of the population, has lately been turning its attention 
to the state of the Lar sem communications in South Russia, That 
many reforms are urgently needed, the Moscow correspondent of 
the Standard points out, has been obvious for years past during 
the wheat-exporting period. Incredible quantities of food are 
every year left to rot by the railway lines, and some proportion of 
that which is actually sent abroad must be more or less damaged 
by the utter want of care in the manner of its conveyance. Pos- 
sibly one need look no further than this for an explanation of the 
growing distrust of Russian grain felt inthe English and other 
markets, According to a correspondent of the Moscow Gazette, on 
the great line from Vladikavkaz to Rostov-on-the-Don, at every 
station for miles before reaching the latter place, grain is lying in 
huge quantities, the greater part of it exposed to the air, the rain, 
and the sun, with no covering whatever. So large is the quantity 
thus choking the puny cial r of the great military 
railroads that the grain cannot, it is expected, be all cleared away 
before the spring. On one stretch of railway, eighty miles long, 
there are now 4000 wagons full of grain from the Zemstvos alone— 
apart from private consignments—standing blocked. All this 
has happened for years past. 








NOTES AND MEMORANDA. 


Durine last week more deaths occurred in Sunderland 
than in any other town in Great Britain, and fewest in Halifax. 
The rates per 1000 were 28°6 and 13:2. 


In Greater London last week, 8650 births and 1786 
deaths were registered, corresponding to annual rates of 33°6 and 
16°5 per 1000 of the estimated population. 


THE deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
19°3 per 1000 of their aggregate population, which is estimated at 
9,405,108 persons in the middle of this year. The rate varied 
ing from 13:2 at Halifax to 28°6 at Sunderland. 


Ir is stated that the world’s production of phosphate 
rock during 1890 is as follows:—South Carolina, 600,000 tons ; 
Florida, 150,000; France, 400,000; Belgium, 200,000; Canada, 
80,000 ; England, 20,000; Germany, 40,000; Norway, 20,000; 
— Indies, 50,000; other countries, 100,000. Total, 1,610,000 

ns. 


In London 2717 births and 1446 deaths were registered 
last week. Allowing for increase of population, the births were 29, 
and the deaths 178, below the average numbers in the correspond- 
ing weeks of the last ten — The annual death-rate per 1000 
from all causes, which had been 16:3, 17:6, and 16-7 in the preced- 
three weeks, rose last week to 17:8, 


In a discussion on a paper at the Physical Society last 
week, Mr. T. H. Blakesley, in speaking of molecular forces, said 
he had observed that when water is allowed to evaporate from 
glass a furrow is formed in the glass, which marks out the original 
boundary of the liquid. To all appearances the particles of glass 
are torn away by the molecular forces acting along the boundary. 


THE Board of Trade returns issued this week show that 
the total quantity of iron and steel exported last month was 287,685 
tons, a decline of 67,285 tons, or nearly 19 per cent., as compared 
with October last year, while the value was £2,151,374, a decline of 
£659,778. In the ten months’ trading the quantity exported was 
2,796,711 tons, a falling off of 641,832 tons, or about 18 per cent. 
The value of these exports was £23,204,844, a decline as compared 
with the corresponding ten months of last year of £3,588,852. 


AccorpinG to the report of Mr. W. J. Dibdin, F.I.C., 
F.C.S., on gas supplied to London during the week ending 31st 
October, there were six occasions on which the illuminating power 
of the gas was below the standard, viz.:—On 26th October, at 
Clapham, 15°6 candles; on 28th October, at St. George-in-the-East, 
15°6 candles; on 29th October, at St. George-in-the-East, 15-7 
candles; on 30th October, at St. George-in-the-East, 15-8 candles; 
on 30th October, at Charing Cross, 159 candles; and on 31st 
October, at Tooley-street, 15°6 candles. The pressure of gas sup- 
plied by the Gas ight and Coke Company, as tested in Coventry- 
street, E., on 27th October, at 6.30 p.m., was 2:lin.; at St. Peters- 
burg-place, W., on 28th October, at 6.15, it was 2°3in.; at Stangate- 
street, Lambeth, on October 29th, at 5.30 p.m., it was 2°7in.; and 
at Forrest-road, N., on October 30th, at 6 p.m., it was 2°4in. 


THE attempts of the Darlaston Coal and Iron Co. to find 
new coal upon its estate have so far resulted in success that the 
engineers have succeeded in proving the existence of a large new 
area of excellent house coal. Its quality is pronounced to be fully 
equal to that of any coal raised in the Cannock Chase district, and 
this is confirmed by the ready sale and the prices which are being 
offered for it. Every effort has been made to hasten its develop- 
ment, and the output of this coal is now increasing each me 4 
The new discovery will go far towards making up for the loss 
which the company has sustained owing to the faulty character of 
the strata of its older coal seams, and the inferior quality of the 
coal gotten. Should the headings now in progress prove, as is 
possible, the existence of a very much larger acreage of the new 
coal, a oe outlay of capital for its development will be 
required, 


FEED-WATER containing magnesium chloride should 
not be directly used. Treatment with caustic soda in the boiler 
itself is frequently resorted to, but the great difficulty lies in 
ascertaining the amount of caustic soda necessary, and in keeping 
only slight excess present. Usually samples are drawn off from 
time to time and tested, litmus being used as indicator, but a 
simpler method would seem to be the introduction of an indicator 
into the boiler. Most indicators become colourless on heating 
under pressure; Mr. A. Goldberg—Chem. Zeit.—proposes, how- 
ever, sodium para-nitrophenolate, which does not possess this 
disadvantage. In taking an observation it is only necessary to 
blow off the water from the water-gauge and to admit a fresh 
“meyer from the boiler. The indicator in the pure state is dear, 

ut perfect purity is not essential. Continuous use of the 
indicator is not necessary, for when once the working quantity of 
caustic has been ascertained the indicator may be dispensed with 
for a while. With regard to the working of this indicator, so 
long as the water in the boiler is alkaline there is direct indication, 
but directly acidity prevails, reduction takes place to amido- 
phenol and direct indication ceases, The indicator is best prepared 
on the spot by dissolving para-nitrophenol in a dilute solution of 
caustic soda, 


Art the meeting of the Physical Society on the 6thinst., 
Professor Sydney Young, D.Sc., read a paper on ‘‘ The Generalisa- 
tions of Van der Waals regarding ‘Corresponding’ Temperatures, 
Pressures, and Volumes,” in which he gave the results of an investi- 
gation made with a view of testing whether these theoretical 
deductions agree with experimental facts. Van der Waals showed 
that if the absolute temperatures of various substances be propor- 
tional to their absolute critical temperatures, their vapour pressures 
will be proportional to their critical pressures, and their volumes, 
both as liquid and as saturated vapour, will be proportional to their 
critical volumes. These deductions have now been put to the test 
of experiment. The critical volumes being in many cases difficult 
to determine with any exactness, the author inst of expressing 
the temperatures, pressures, and volumes of each substance in 
terms of their critical values, found it necessary to compare the 
various substances with one cf them taken as a standard. Fluor- 
benzene was chosen as the stardard on account of the very simple 
relations observed between the monohalogen derivatives of benzene, 
and the fact of its critical constants—temperature, pressure, and 
volume—having been determined with considerable accuracy. Some 
of the critical constants of the various substances examined were 
given in a table. 


M. LoEWENHERZ has studied, from a decorative point of 
view, the formation of surface-colorations on metals exposed to 
high temperatures, Experiments—described in Bull. . Ind. 
poo Tay 1891, p. 67—were made on iron, copper, and brass, 
articles composed of the two latter being very commonly surface- 
coloured in this manner, The temperatures at which particular 
colorations are produced were determined by enclosing samples 
of the metals named in a double-jacketted air-bath, provided with 
an arrangement for regulating the heat, and with a glass window 
for enabling the progress of the oxidation to be observed. In the 
case of copper the colorations range from pale orange to dark 
grey, inthat of brass, from yellow-orange to green ; the tempera- 
tures —— to these colorations are not stated in the 
original memoir. In the case of steel the time required for the 
production of a particular shade of colour is, within certain limits, 
inversely as the temperature employed ; thus, to produce a blue: 
At 180 deg. there are required nine days; at deg. there are 
required fifty hours ; at 290 deg. there are required 7-15 minutes ; 
at 380 deg. there are required twenty seconds; the colorations 
may change to some extent during the cooling of the metal 
operated upon; moreover, they vary with the composition of 
metallic alloys, and, in the case of steel, also the hardness. 





MISCELLANEA. 
Tue Hansell Canal Steel and Wheel Works, Sheffield, 


have removed their London office from Westminster-chambers, to 
more convenient premises, 49, Lime-street, E.C. 


Tue Stockton Forge Company announce that they 
have Se a Mr. William Evans, of Bute-chambers, the Docks, 
Cardiff, their agent for the District of South Wales. 


Ir is said that the recent rise in the wages of the car- 
rt in Sheffield has had the effect of turning the attention of 
a to doors and window frames imported ready-made from 

Janada, 


WE are requested to state that Messrs. Morrison. and 
Harper, Buchanan-street, Glasgow, are no longer Glasgow agents 
for Messrs. Charlesworth, Hall, and Co., and that all inquiries 
should be sent direct to the Oldham works, 


Tue Town Council of St. Helens (Lanes.) are about to 
adopt Clarke’s process for softening the water derived from the 
Kirkby and Knowsley sources of supply. The cost of the appa- 
ratus required and its erection is estimated at £11,325. 


THE Skegness Local Board of Health have instructed 
Mr. D. Balfour, M. Inst. C.E., F.G.S., Newcastle-on-Tyne, to 
report on the sewage disposal works of this well-known watering- 
place with regard to the advisability of extending them owing to 
the increased population. 


THE Union Steam Ship Company’s new twin-screw 
royal mail steamer Scot, which left Cape Town on Wednesday, 
28th October, with the homeward Cape of Good Hope and Natal 
mails, arrived at Madeira at 1.47 p.m. on 9th November. The 
Scot’s passage was made in 11 days and 20 hours net steaming 
time. The Scot proceeded for Southampton at 7.30 p.m. 


THE Standard says: Sir Douglas Galton, who has 
been commissioned to draw up a report regarding the water sup- 
ply of Florence, on the 9th November visited all the public water- 
works. He will shortly submit his report to the Mayor. Mr. G. 
F. Deacon, M. Inst. C.E., has presented a scheme for providing 
Florence with a pure and abundant supply of water to be obtained 
from a source above the Bisenzio Valley. 


Toe Tansa Waterworks, Bombay, says Indian 
Engineering, will be ready in March next. The first estimate was 
one of 123 lakhs of rupees ; then 24 lakhs more expenditure was 
sanctioned, and in a late meeting of the Standing Committee of 
the Municipality Rs. 1,50,000 more were asked. The matter has 
been postponed till the next meeting. It is alleged that very 
shortly 15 lakhs more will be required for new and larger pipes 
from the lake to Bombay. 


At a recent meeting of the Dover Town Council, the 
Mayor—Sir Wm. Crundall—said he was able to say that the 
Board of Trade had agreed to transfer the Admiralty Pier to the 
Dover Harbour Board, and that in the course of a few months the 
Pier would be under the control of the Board. Sir John Coode, 
engineer for the work, had now received instructions to proceed 
with the working drawings, and the Board would be in a position 
by about the end of the year, both financially and in regard to the 
— drawings, to issue the contracts for the first section of the 
work, 


On the 7th inst. the Mayoress of Brighton, Mrs. Soper, 
fixed the first pile in connection with the works to be carried out 
by the Brighton Marine Palace and Pier Company. The new pier, 
says the Times, is to be constructed from designs by Mr. R. 
St. George Moore, and will be 1700ft. long, and will have a pier- 
head with an area of upwards of 48,000 square feet. At the end is 
to be a palace or pavilion capable of seating 1500 people, and this 
will be utilised for concerts and other performances. The site of 
the new structure is close to the Aquarium, and the scheme necessi- 
tates the removal of the Chain Pier. 


A MEETING of the Honorary Council of Advice, and 
of the Special Committee appointed by the Electrical Section of 
the London Chamber of Commerce, will, by permission of the Lord 
Mayor, be held at the Mansion House at three o’clock on Wednes- 
day, the 25th instant, when a report on the progress of the 
Exhibition will be presented, and the question of how the Exhibi- 
tion may best be used as a means of advancing the interests of 
electrical science will be considered. The Lord Mayor will 
preside. The whole of the space is now practically allotted, extra 
buildings having been erected for certain large installations which 
could not otherwise have been accommodated. 


AT a meeting of the Committee connected with the 
late visit to Liverpool of the Institute of Mechanical Engineers, 
held at the Town Hall last week, the Mayor—Mr. J. B. Morgan— 
on behalf of the executive committee made a presentation to Mr. 
H. H. West. He said the Mayor’s exertions would have been of 
little avail had he not had the able assistance of Mr. H. H. West 
as hon. secretary, and Mr. G. H. Daglish, hon. treasurer, both 
having had past experience in organising a similar reception when 
the American engineers visited Liverpool a short time ago. The 
presentation consisted of a handsome solid silver salver, 16in. in 
diameter, richly engraved with a scroll border and mounting in 
twisted cable, engraved with a suitable inscription, and a Queen 
Anne pattern fluted tea kettle and stand in silver, engraved with 
monogram, and six Minton cups and saucers in the old willow 
pattern. . 


A REMARKABLE instance of German competition has 
been made in the Shropshire district this week, and illustrates 
the manner in which German ironmasters first obtained the 
American market for wire rods. An American firm some time 
back offered a contract for 10,000 tons of rods, for which the 
lowest English price was £7 10s., delivered Liverpool. This was 
the cheapest quotation ever tendered by an English house. The 
Germans tendered £7, delivered Amsterdam or Rotterdam, not- 
withstanding the cost of railway carriage of between three and 
four hundred miles. The German tender was accepted, and ever 
since then the German competition has been increasing. The 
American firm, preferring the known quality of the English 
goods, offered to let the contract at £7 5s.; but this figure the 
Shropshire makers declined to accept. The business did not, how- 
ever, turn out a very profitable one for the Germans, who had a 
large amount of rejected iron to replace. 


Numerous instances of the good service rendered to 
ships by the use of oil during stormy weather have, from time to time, 
been reported in the Standard. On the recent passage to Dunkirk, 
Captain Woolley, of the steamship Winchester reports, unusually 
heavy weather, and for two days the steamer had to run before 
the wind and sea. During this time oil was used with wonderful 
effect. Captain Woolley states that the crests of the waves were 
completely broken, and that the comparatively small quantities of 
water which washed on board were quite “dead.” Before oil was 
used a tremendous sea broke on board, causing considerable 
damage to the boats, bridge, and wheel-house. The master of the 
Winchester experimented with a novel contrivance. It consists of 
a cast iron cylinder containing from two and a-half to three gallons 
of oil. The flow is easily regulated by means of a tap, to which an 
india-rubber tube, a quarter of an inch in diameter and eight feet 
long, is attached. The pipe is put over the side and the tap 
opened, thus enabling the oil to drip steadily, and consequently 
act rapidly. The Winchester is provided with two of these 
machines, which were used during fifty hours. The total consump- 
tion of oil amounted to fifteen gallons, Vegetable or animal oil 
should be used in preference to other oleaginous liquids. A well- 
contrived per t arrang’ t for this purpose might be fitted 
toany ship. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tuk ENGINEER, Or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,- In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received Ly us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

J. P. R.—Thanks for the blue print, which is very good indeed, an 
excellent reduced reproduction of our engraving of the latest Great 
Northern locomotive. 

J. L—We believe there is a complete set of our volumes in your public 
library, which you can consult. Jf you fail to Jind what you want 
write lo Us again. 

T. F. M—The scheme cannot be protected by letters patent, nor generally 
by registration under the Copyright Acts. You can only protect the 
actual index, prepared in accordance with it, and that only by way of 
literary copyright. 

A. 8.—Fig. 8 in your sketches is the only tube good for anything, the 
others, even if you could get them made, would be too costly. Fig. 1 is 
already in use for ornamental railways. Fig. 3 involves a good idea, 
but we are not certain that it is novel, and unless you are in a posi- 
tion to push it, it would not be worth your while to patent it on the 
chance of getting someone to take it up. 

Graicoia.—Use hair felt wrapped round the pipes and sewn up in canvas. 
Iv you want something cheaper use deal boxes filled with sawdust, but 
this will not do if there is a leak by which the sawdust can get wet. If 
none of these things are available, a reasonably good covering can be 
made by beating up clay and cow dung into the consistence of stiff 
mortar, and coating the pijes with that laid on to a thickness of a 
couple of inches, 

G. E, W.—Jt was probably not anticipated that the movement of the water 
in the well towards the foot valve would be rapid enough to cause the 
travel of the flints thereto. Jt is also probable that material has filled 
up part of the bottom of the well since you Jirst began to pump, and has 
brought an accumulation near to the end of your suction pipe. If this 
is the case a strainer might only be a palliative, Perhaps you can do 
with a somewhat shorter pipe, and also use a strainer. 


HORSESHOE STAMPING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—We have an inquiry for machinery for stamping horseshoes, and 
shall be obliged if any reader can give us the name and address of the 
makers. B. anp 3. 

Birmingham, November 9th. 


PUTTING THE CAMBER IN GIKkDERS. 
(To the Editor of The Engineer.) 

Srr,—Will any of your numerous readers, who have experience in the 
construction of wrought iron plate and other girders, kindly give me, in 
detail, the process of obtaining the required camber in same, from the 
setting out of web and flange plates, &c., to rivetting up the girder? 

November 9th, G. Cc 
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MEETINGS NEXT WEEE. 


Tue Institution oF CrviL ENGINEERS.—Tuesday, November 17th, at 
25, Great George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Papers: ‘Portland Cement, its Manufacture, Use, and Testing,” by H. 
K. Bamber. ‘*The Inspection of Portland Cement for Public Works,” by 
A. E. Carey, M. Inst. C.E. ‘ The Influence of Sea Water upon Portland 
Cement, Mortar, and Concrete,” by William Smith, M. Inst. C._E.—of 
Aberdeen, Thursday, November 19th, at 2 p.m. Students’ visit to 
Messrs, Samuda Brothers, Engineers and Iron Shipbuilders, Isle of Dogs, 
Poplar, E. 

THe MANCHESTER ASSOCIATION oF ENGINEERS.—Saturday, November 
14th, in the Masonic-room, Grand Hotel, Aytoun-street, at 7 p.m. Paper, 
** Milling Tools ana Appliances,” by Mr. R. R. Lister, M. Inst. M.E. 

CLEVELAND InsTITUTE OF ENGINEERS.—The first meeting of the session 
will be held in the Hall of the Literary and Philosophical Society, 
Corporation-road, Middlesbrough, on Monday, 16th, at 7.30p.m. Annual 
report and balance sheet. Paper, ‘‘The Priestman Oil Engine,” by Mr. 
M. B. Mountain, M.E. and E.E., Glasgow— Discussion. 

Cuemicat Society.—Thursday, November 19th, at Burlington House, 
London, at8 p.m. A lecture on ‘‘Colour Photometry,” by Captain W. 
de W. Abney, F.R.S. 

METEOROLOGICAL SocreTy.— Wednesday, 18th instant, at7 p.m. Papers: 
‘Report on the International Meteorological Conference at Munich: 
September, 1891,” by Robert H. Scott, M.A., F.R.S. ‘On a New Self- 
recording Rain Gauge,” by W. J. E. Binnie, B.A., Student Inst. C.E- 
**On Wet and Dry Bulb Formulz,” by Professor J. D. Everett, F.R.S. 
‘Results of Meteorological Observations made at Akassa, Niger Terri- 
tories, May, 1889, to December, 1890,” by Frank Russell, F.R. Met. Soc. 

Sociery or ArTs.—Wednesday, November 18th, at 8 p.m. Ordinary 
meeting. Opening address of the 138th session by the Attorney-General 
(Sir Richard Webster, M.P.), Chairman of the Council. 
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THE STRIKE ON THE WEAR. 


WisE counsels have happily prevailed, and the 
Amalgamated Engineers, who went out on strike last 
week, returned to work on Monday, the 9th inst. In 
our last impression we gave the general facts, and we 
published the proposals formulated by Captain Noble 
and Mr. Glennie. It will be remembered that these 
proposals were to be submitted to the men in order that 
they might vote on them by ballot. The result of the 
ballot was quite satisfactory, 3511 voting for peace, 
against 2920 for war. It appears that about 13,000 
voting papers were issued. There is excellent reason to 
believe that every man advocating the strike voted for it, 
and it is fair to assume therefore that about 10,000 men 
were in favour of accepting the proposals drawn up 
by what we may term the Arbitration Committee. They 
would have returned to work in any case. The progress 
of events has shown once more that, as we have often 
pointed out, the Amalgamated Engineers are men of 
much shrewdness, quite competent to consider trade 
questions on a broad basis, and by no means disposed to 
let themselves be led away as a body by rash, headstrong, 
or interested malcontents. 

When the men come to consider coolly what they pro- 
posed to effect by the strike, they will, we suspect, feel 
some surprise that they went as far as they did. A 
ballot taken to ascertain whether the men individually 
wished the question of overtime to be left open, each 
person to be at liberty to decide for himself whether 
he would or would not work overtime, would, we believe, 
show an enormous majority in favour of liberty of action. 
There are, no doubt, numbers of men who do not like 
overtime; but, on the other hand, there are larger 
numbers who see in overtime a very satisfactory method 
of augmenting their income. The troubles which now 
and then arise are mainly caused by exceptional occasions 
when men work extravagantly long hours. Instances 
have come under our own observation when men have 
wrought for thirty-six hours ata stretch, and for even longer 
periods. Whenever the overtime difficulty turns up such 
cases are certain to be brought to the surface, and not in- 
frequently they are gratuitously multiplied tenfold by strike 
advocates. Care should be taken that the restless spirits 
who live by promoting war between employers and em- 
ployed should not be provided with such illustrations of 
the “cruelty and oppression of the capitalists.” One 
of the reasons for striking advanced recently was that by 
limiting overtime employment would be found for more 
men. This argument might possess some force if it was the 
fact that large numbers of Amalgamated Engineers were un- 
employed. But this is now, and has been for some time, very 
far from the truth; on the contrary, a very small percent- 
age indeed of engineers are drawing pay from the Union 
funds. We have even heard it stated that in certain 
cases overtime had to be worked because it was impos- 
sible to get a sufficient number of competent hands to do 
all that was needed during the day. It must not be 
forgotten, strange as it may seem, that there are Amalga- 
mated Engineers who are very bad workmen. The Union 
does not want them, but it cannot get rid of them. These 
men naturally enough find it difficult to get permanent 
employment; they are taken on, tried, and found want- 
ing. Then the foreman discharges them. They move on 
a little further, get another job, and are again dismissed. 
It is quite possible that if overtime were prohibited, men 
of this type could get more work than they do now, for 
obvious reasons. But the really competent members of 
the Union would not, we fancy, regard such a result with 
equanimity. No man likes to be mated with a worse 
workman than himself. So faras can be seen, however, 
if overtime were entirely abolished to-day it would do the 
Union no good in this direction; simply because there are 
— few engineers out of work, save the dregs of the 
trade, 





Another argument urged with more force was that 
working overtime does the men a great deal of bodily 
and mental harm. This might be the case provided the 
overtime represented a substantial increase in the number 
of hours worked per week, but, asa matter of fact, it 
appears that the overtime only makes up for time lost. 
We do not refer to individual cases, of course, but to the 
great body of workers in any establishment. Thus, if 
we take the total number of hours worked in any month and 
divide this by the total number of men on the books of the 
firm and by four, it will be found that the quotient comes 
out about 52 or 53, that being the number of hours 
worked per week. Mr. B. Plummer, the secretary of the 
Employers’ Association and of the Newcastle Chamber 
of Commerce, has been making a calculation of this kind, 
with the result we have stated. 

It is not easy to get behind the scenes. In all trades 
unions a comparatively small number—sometimes not 
more than two or three members, indeed—rule all the 
rest, and they keep their motives very much to them- 
selves. But there is ground for thinking that the Wear 
strike originated solely in the desire of some individual 
or individuals to ‘‘ do something in order to get his name 
up” before the election of a secretary comes on for dis- 
cussion. The men concerned ought to know that masters 
do not and cannot possibly look with favour on overtime, 
which they regard as a costly, and indeed extravagant, 
expedient for getting over a difficulty. Yet, to read 
what has been published in some quarters, or to listen to 
what has been said, it would seem that Amalgamated 
Engineers can be found in multitudes who believe that 
masters adopt overtime by preference, that they like it, 
and derive special and particular advantage from it. All 
this is utter nonsense, and yet it was quietly swallowed, 
as something perfectly true, by many men. Others were 
prepared to strike, not because they had the smallest 
objection to overtime in the abstract, but because they 
liked to reserve to themselves the absolute power of refus- 
ing to work overtime when they pleased. From beginning 
to end, however, there was no real difficulty about the 
whole matter. All that was wanted was a conference of 
masters and men, and the preparation of such a set of 
general rules as those actually drawn up and accepted. 

It is matter for speculation if any of the men who 
voted for the strike have considered what it would have 
cost them. We shall not be far from the truth if we say 
that the 13,000 men to whom ballot papers were sent 
receive each week, after deductions are made for absence 
and additions for overtime, about £23,000. Thus a strike 
of a fortnight only would represent a dead loss to the 
Union of nearly £50,000. This seems to us to be an 
enormously long price to pay for getting a question of 
overtime settled. If the strike had lasted a month, the 
cofiers of the Amalgamated Engineers would have 
been practically emptied, and in this case there would 
have been no pecuniary return. When a strike takes 
place for more wages it may be contended that the 
increase will pay for the outlay; but the engineers’ 
strike has not turned on a question of money, save 
in so far, indeed, as that, had it been successful, 
the earnings of the men would have been reduced. 
All is well that ends well. But we may ask, is it not 
about time that a properly constituted arbitration board, 
such as that which has done such good service in the 
iron trade, was established, to deal with questions, and 
disputes, and bickerings, between engineers and em- 
ployers? We have heard it urged that such a board 
could do no good, because in the long run circumstances 
would arise with which it could not deal, and then there 
must be a strike or a lock-out. Let us concede, for the 
sake of argument, that this is true; but the fact remains 
that many strikes would be avoided, many disputes 
pleasantly settled, and the relations of capital and labour 
generally ameliorated. Surely this would be worth 
having, even though now and then a pitched battle were 
fought. 


THE PROPOSED TUNNEL AT BLACKWALL. 


From a notice on page 881 of our last issue, it will be 
seen that, on the 3rd inst., the Bridges Committee of the 
London County Council recommended the acceptance of 
a tender for the construction of this tunnel amounting to 
£871,000. We are now in a position to give our readers 
the following particulars with regard to it. The tunnel 
commences at High-street, Poplar, near the corner of 
Preston’s-road, 1670ft. from the north shore of the river, 
and terminates in Bugsby’s Marshes at a point about 
1590ft. from the south shore. Adding about 1205ft. 
as the distance between the two shores, we have a tunnel 
4465ft. long, exclusive of the cuttings necessary at each 
end to connect the level of the streets with that of the 
roadway in the tunnel. The latter is between the two 
shores, about 73ft. below Trinity high-water mark. As 
the tunnel itself is straight in plan, in consequence of the 
system of construction, shafts with staircases are intro- 
duced at points where a bend becomes necessary. The 
circular tube forming the tunnel has a diameter of 
24ft. 3in. in the clear, and the carriage road, at a depth 
of 17ft. Tin. below the top, is 16ft. wide, leaving one 
yard on each side for footpaths. 

We do not propose at present to enter into a discus- 
sion of the need of a line of communication between the 
Tower Hamlets on one side of the river, and the towns 
of Greenwich and Woolwich on the other, or into the 
question whether the proposed line of communication 
is the best that could be chosen; we assume that the 
Bridges Committee of the London County Council have 
thoroughly discussed these matters, and that the 
impending signature of the contract alluded to above is 
the deliberate outcome of these discussions. Itis enough 
for us to point out that Bugsby’s Marshes, with their 
long riverside and the land between them and Greenwich 
and Woolwich, at present very little built upon, as well 
as these populous towns themselves, would benefit much 
from a convenient and spacious line of communication 
with the northern shore of the river. That they will 





thus benefit from the proposed tunnel we greatly doubt, 
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as it clearly does not form a convenient and spacious line 
of communication. On a road 16ft. wide, without an 
outlet or widening for about a mile, any slight irregularity 
or accident would cause a block, and drivers would prefer 
a long detour to taking a road where it might be impos- 
sible to turn round. The width of the footpaths is also 
far too small, especially as many vehicles would project 
over the kerbstones. The defects, coupled with the 
absence of daylight except at the shafts, are sufficient to 
preclude the free use of the tunnel from the beginning, 
and, as soon as a better communication is created in the 
neighbourhood—which, no doubt, will be in the course of 
some years—the tunnel would be deserted by vehicles as 
well as passengers. Being barely large enough to carry a 
double line of railway, the chance of its ever being used 
for that purpose would be very small. And this gift to 
the people of East London will cost the sum of £871,000! 

We are, therefore, strongly of opinion that the problem 
of a road communication in that locality would be much 
better solved by the building of a bridge. In a future 
issue we shall return to this subject, and shall pub- 
lish engravings illustrative of both proposals. Assuming 
the locality to be the same as that of the tunnel, such a 
bridge would have one clear span of 1150ft. The clear 
opening under the road would be 9O0ft. above high- 
water through almost the entire span. No part of 
the iron structure would project beyond the shore 
line. The concrete roadway, about 96ft. above 
high water, would be 60ft. wide, and would be reached 
by means of lifts, the platforms of which on each 
shore would have a length of 100ft. and an aggregate 
width of 50ft. to 70ft., and when down would form part 
of the road leading to the bridge. The clear height of 
90ft. above high water would be sufficient for all but very 
exceptional river traflic, while for vessels with excep- 
tionally high masts a length of 200ft. of platform in the 
middle could be moved so as to give a headway of 180ft. 
to 200ft. above high water. 

This bridge would cost less than £400,000, 7.e., less 
than half the cost of the tunnel, or, whilst each foot of 
width of tunnel road costs £39,590, each foot of bridge 
road would cost only £6060. The saving of £471,000 
represents, at the rate of 3 per cent. per annum, an 
income of £14,130, of which the moiety is sufficient to 
work the lifts and to maintain the bridge in perpetuity. 
We have no doubt that a bridge, 66ft. wide, with daylight 
upon it and accessible immediately at the river side, will 
benefit the locality in question infinitely more than a 
tunnel 22ft. wide, in the dark, and accessible not less 
than half a mile inland. 


PROGRESS OF THE LONDON WATER QUESTION. 

Str Joun Lupsock, having addressed a communication 
to Lord Salisbury, asking to be informed whether her 
Majesty’s Government had arrived at a decision as to 
the institution of an inquiry into the present sources of 
the London water supply, his lordship has caused a reply 
to be sent, stating that “this matter is occupying the 
careful attention of her Majesty’s Government.” Eleven 
months having elapsed since Sir John Lubbock first 
wrote to Lord Salisbury, asking on behalf of the County 
Council that the Government would institute an inquiry 
on the water question, it would seem that the subject is 
one of peculiar difficulty, and calling for a large amount 
of consideration. Some allowance, however, has to be 
made for the circumstance that a hybrid Committee was 
appointed by the House of Commons in the month of 
March, to investigate the question in connection with 
sundry Water Bills affecting the metropolis. Unfortu- 
nately the Committee did not get actually to work until 
the Session was half over, and left the matter at last in a 
state even more unsettled than that in which they found 
it. The County Council has now come to an agreement 
with the Corporation of the City, whereby the latter, in 
the coming Session, will introduce a Bill for the creation 
of a Water Committee, formed out of the two bodies, such 
committee to have power to introduce Bills dealing with 
the water supply. This practically carries matters over 
to 1893, and the County Council proposes in the mean- 
time to seek for further powers to expend money on the 
inquiry which it has already commenced relative to 
the supply, and for power to pay the expenses atten- 
dant on the introduction and promotion of Bills on the 
water question. In the midst of all it is possible that 
the Government will intervene with a Commission for 
investigating the subject, though, on the other hand, it may 
be pleaded that the County Council inquiry is quite suffi- 
cient for the purpose, coupled as it will be with the investi- 
gation to be conducted by a Select Committee appointed 
to consider the Bills. Whatever happens, it is certain that 
the metropolitan water question will not be allowed to 
rest. A memorandum just issued by the deputy-chairman 
of the County Council, argues on the necessity of speedy 
steps being taken to provide for an enlarged supply to 
meet future wants. 

Under existing circumstances peculiar interest attaches 
to the report on the Metropolitan Water Supply, by 
Major-General A. de C. Scott, published in connection 
with the annual report of the Local Government Board, 
issued a few days ago. General Scott writes at consider- 
able length, and furnishes a large amount of information, 
due to his position as the Government Water Examiner 
appointed under the Metropolis Water Act of 1871. 
Three years ago General Scott raised a note of alarm as 
to the rate at which the increasing population was 
drawing on the sources of the supply. He then declared 
that, on a general view of the whole circumstances, it 
seemed evident that the question of the water supply of 
the north and east of London “had entered a critical 
stage.” Apprehension was also expressed that the 
Lambeth Company, at no very remote period, would find 
it difficult to cope with the great increase in the popula- 
tion of its district. A question was raised as to 
whether the store of water drawn by several 
companies from deep wells in the chalk, would 
not ultimately prove unequal to the rapidly in- 
creasing demand. It was further remarked that 


outside the area supplied by the Metropolitan Water 
Companies, but within the gathering ground from which 
their water is derived, there are many towns and villages 
constantly gaining fresh accessions of inhabitants, which 
intercept for their own use water otherwise available for 
the supply of London. Speaking of the area supplied by 
the Metropolitan Companies, General Scott estimated 
that the grand total of the maximum daily supply for 
1892, ‘‘assuming it to be a dry year,” would nearly reach 
224 million gallons, representing more than two-thirds of 
the quantity which the Royal Commissioners of 1867 
estimated could be reasonably expected to be obtained 
for the use of the metropolis, “from the whole of the 
Thames basin extending to the sea.” London is now 
within less than a year of the critical period, and should 
the coming season prove a dry one the accuracy of 
General Scott’s forecast will be tested. 

The Royal Commissioners already referred to estimated 
that “if ever the metropolis should increase to such an 
extent as to render necessary such a large supply,” 
London might calculate on getting from the Thames, 
supplemented by the aid of store reservoirs, 220 million 
gallons per day. From the Lea 50 million gallons might 
be expected, and from the chalk to the south and south- 
east of London 30 million gallons, making altogether a 
daily average of 300 million gallons. The Royal Com- 
missioners were in favour of relying upon these sources, 
instead of drawing a supply from a distance, through an 
artificial channel liable to accidents. Last year the average 
daily supply derived from the Thames was a little under 
90 million gallons, from the Lea more than 59} million 
gallons, and from springs and wells above 25 million 
gallons. The total supply averaged above 175 million 
gallons per day, or at the rate of nearly 31 gallons 
per head, for a population averaging 5,661,640. Supposing 
the store reservoirs constructed, as contemplated by the 
Royal Commissioners, and the total supply raised to a 
daily average of 300 million gallons, the population might 
increase to more than nine millions, and yet enjoy the pre- 
sent rate of supply. But General Scott does not present 
us with this satisfactory picture. The store reservoirs 
take the shape of compensation reservoirs, so as to avoid 
an undue shrinkage in the volume of the river, and it is 
argued that these reservoirs would be very expensive, 
owing to the difficulty of constructing them. Taking 
things as they are, General Scott admits that the quantity 
daily drawn from the Thames, limited bylaw toamaximum 
of 130 million gallons in twenty-four hours, “is but a small 
fraction of the average discharge ;” and as the flow during 
floods 1s occasionally twenty times the dry weather 
volume, “it is clear,” we are told, “that the quantity 
taken by the Companies can have no appreciable effect 
on the régime of the river in a general sense.” The 
stress comes during exceptional droughts in summer. 
Then, when the river is lowest, the heaviest demand sets 
in, and it is against this contingency that provision has 
to be made. In September last, nearly 25 per cent. of 
the flow of the Thames was abstracted by the Water 
Companies. On the 15th of that month the quantity 
abstracted amounted to 30 per cent. of the flow. It is 
to be feared that the Royal Commissioners over-estimated 
the volume of the river during the minimum periods. 

If the Thames is thus heavily drawn upon, the Lea is 
described as suffering still more severely. The main re- 
port, bearing the signature of Mr. Ritchie, says concerning 
the area supplied by the New River and East London 
companies, as mentioned in detail by General Scott, “ It 
would seem that the balance between the available 
supply and the demand is becoming so small that it may 
soon have to be a question how the existing supply can 
best be supplemented so as to cope with the wants of 
the rapidly - growing population of East and North 
London.” On the question of deriving water from the 
chalk for the supply of London, whether in the valley of 
the Thames or the Lea, General Scott advances a doubt 
as to how far, if at all, the mass of the chalk itself, apart 
from the fissures and cavities in it, supplies water to 
wells and springs. He likewise disputes the notion that 
a river of underground water passes from the chalk 
formation in the Thames basin to the sea. Two 
methods are devised for supplying London from the 
chalk. One is already practised by the Kent Company, 
and consists of wells sunk as near as possible to the 
district where the demand for water has arisen. The 
other plan has not yet been practically tested. By 
this it is proposed to intercept the underground water on 
its way to the Thames or its tributaries, and before it 
issues to the surface in the form of springs, the means of 
interception consisting of tunnels driven in the chalk 
below the line of saturation. A consideration of the large 
supply of water drawn by the Kent Company from their 
deep wells creates in the mind of General Scott a great 
desire for information as to the effect produced on the 
level of saturation in the chalk, and on the flow of 
springs. He says :—‘ There can be little doubt that data 
exist which would afford valuable information on this 
most important question.” He concludes that as 
pumping from the chalk by the Kent Company com- 
menced no earlier than 1857, and the rate of withdrawal 
has progressively increased since that date, ‘the lower- 
ing of the level of saturation, the diminution of the flow 
of natural springs and of streams fed by springs, and 
an increase in the aridity of the surface, must necessarily 
be in progress.” General Scott, in reviewing the situa- 
tion, considers it almost superfluous to point out that it 
is of the greatest importance for these matters to be 
thoroughly investigated. 

The quality of the water supplied to London is a matter 
on which opinions differ, especially as to the extent to 
which river pollution can be neutralised. It is easy to 
show that towns and villages, and manured fields, are 
calculated to impair the purity of contiguous streams. 
On such a topic it is natural to be apprehensive, and 
difficult to get at a correct conclusion. Evidently General 
Scott looks upon the water supply of London with some 





degree of doubt. After all, the practical test consists—to 
use a phrase of his own—in “the quality of the water 
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which ultimately reaches the consumer.” On this point 
the reports of Dr. Frankland present several satisfactory 
features, and there are sundry eminent chemists who ap. 
prove the supply as perfectly wholesome. At the same time 
there are some unfavourable critics, among whom we 
must class Mr. Binnie, the able Engineer of the London 
County Council, whose recent report respecting the 
Thames and the Lea as a source of water supply is 
one of entire condemnation, both with regard to quantity 
and quality. He quotes from official returns to show that 
on certain occasions, in 1885 and 1887, the quantity of water 
taken from the Thames by the Companies has ranged from 
30 to 40 per cent. of the total flow. Mr. Binnie also 
argues against the practicability of storage or compen- 
sation reservoirs. At the back of all this argument 
about the sufficiency of the source, we might suggest that 
London is very lavish in the use of water, and that the 
quantity now distributed would serve for a much larger 
population if duly economised. Concerning the quality 
of the liquid, the system of constant supply, now rapidly 
extending, will have the effect of preventing the deteri- 
oration so often produced by the house cisterns. Under 
this system, also, certain regulations are enforced which 
tend to the prevention of waste. General Scott calcu- 
lates that in the district of the Southwark and Vauxhall 
Company a saving of from 4} to 5 million gallons daily 
results from the system of renewal and _ periodical 
inspection of fittings, incidental to the introduction of 
the constant supply under the Metropolis Water Act of 
1871. 


MR. EDISON ON ELECTRICAL TRACTION, 


A FORTNIGHT ago we told our readers all that was at 
that time known in this country concerning Mr. Edison's 
scheme for working the Northern Pacific Railway by 
electricity, and we said that his plans either contem- 
plated a method of working which is apparently utterly 
impracticable, or one already well-known in this country. 
That, in short, there was probably nothing original, 
nothing about which the railway world need excite itself, 
in his proposals. The New York Herald, unable to bear 
the mental strain, and catering for readers consumed 
with curiosity, and lost in wonder as to the probable 
effect of electricity on the value of railway shares, has 
‘‘interviewed” Mr. Edison. Its representative found 
him, not at Menlo Park, but at his new iron ore concen- 
trating works at Ogden, New Jersey. The great man was 
in a communicative mood, and told the representative of 
the Herald many things which the latter had evidently 
not known before. 

The conversation—if that can be called a conversation 
where one man does nearly all the talking—was duly 
reproduced on the 25th of October in the Herald, and 
the sum and substance of the conversation is that, as we 
anticipated, Mr. Edison has nothing new to propose. He 
suggests that the Northern Pacific Railroad shall have a 
light third rail laid between the ordinary rails of each 
track, and that on this shall travel a brush or trolley, 
through which current will be supplied to the motor, 
returning to earth or the dynamos as it pleases, through 
the car wheels and rails. This is nothing more than the 
Volk railway at Brighton, with the addition of a third 
rail or conductor. Mr. Volk uses one rail as an out lead, 
it will be remembered, and the other as a return lead. 
Mr. Edison flatly refused to go into details, “ for fear of 
injuring my rights on the other side—though, by the way, 
I never made anything out of European patents—but I 
will say briefly that the current will pass from the 
stationary engine to a central rail between the tracks, 
thence through the mechanism attached to the bottom of 
the cars or motor. A freight train, of course, would need 
a motor because of the number of cars, although a single 
passenger car could be run carrying its own motor 
beneath it; thence to the wheels, and thence back by the 
side rails to the power-house or stationary engine.” 

The only patentable features in the invention must be 
details, and we fear that Mr. Edison will have much 
difficulty in drawing a specification which will effectual! 
prevent others from using electricity in the propulsion of 
railway trains. However, this is a matter with which 
we need not concern ourselves. That trains can be run 
as fast by electricity as by locomotives no one doubts. 
The crucial point is a question of money. Mr. Edison 
sees this, and holds that the common locomotive is so 
wasteful a machine that he can easily beat it out of the 
field. ‘‘ Not only is each horse-power produced at much 
less expense, for you must bear in mind that it is one or 
two pounds of cheap coal that will produce one-horse 
power in a stationary engine and six pounds of dear coal 
in a locomotive, but the depreciation of rolling stock and 
road bed is much less. Every exertion of steam power 
is in the nature of an explosion, and when you take into 
consideration the fact that four or five hundred engines 
are on a road like the Pennsylvania at cne time, each 
exercising a different degree of this explosive power, the 
depreciation is a great factor. But with electricity it is 
always the smooth, rotary motion, imparted in the same 
way by the same men at the stationary engines.” 

This is, to say the least, vague. We are on the horns 
ofadilemma. Either Mr. Edison did not quite under- 
stand what he was talking about, or the Herald’s repre- 
sentative was unable to comprehend what “ The Wizard " 
told him. There is a charming indefiniteness about the 
‘one or two pounds of cheap coal,” for instance. It is, ot 
course, a mere detail that no steam engine has yet been 
made that gives an indicated horse-power with 2b. 
of inferior coal, much less with 1lb. The statement 
about explosions we give up as something far beyond us; 
we dare to hope it is an invention of the Herald’s represen- 
tative. We do not think that Mr. Edison is likely to talk 
nonsense, even for the sake of getting something startliny 
into print. We take it for granted that Mr. Villard, as 
manager of the North Pacific Railway, knows that its 
locomotives burn 6 lb. of coal per horse per hour, and 
told Mr. Edison. But even then we cannot see our way 
to the wonderful saving which Mr. Edison promises. 

Let us take it for granted that his 10,000 indicated 
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horse-power engine will require but 21b. of coal per 
horse per hour. What will be the coal per horse-power 
in the motor car? It is to the last degree unlikely that 
a higher “commercial” efficiency than 80 per cent. 
can be had at the terminals of the dynamos. Another 
90 per cent. will be lost by the motor, and it must be a 
wonderfully perfect electric road if another 10 per cent. 


be not lost by defective insulation and line resistance. 
There is no reason whatever to assume that more than 
50 per cent. of the power generated at the three stations 
contemplated by Mr. Edison would be available for 
actual ledians: This brings the coal up to 4 lb. per 
horse per hour. We shall be below the mark if we 
assume that 400-horse power will be required to haul 
trains of the required capacity at the required speed. 
This gives us 1600 1b. of coal per hour, and at 50 miles an 
hour this amounts to 82 lb. per train mile, which is in 
excess of the consumption by English locomotives. It 
is not easy to see where the saving comes in. But Mr. 
Edison, of course, bases his arguments on the extravagant 
consumption of American locomotives. There are as yet 
few facts available as to what may be done on railways, 
but the actual results obtained with street railway cars 
are not very encouraging. With overhead wires the 
insulation will be at least as good as anything that can be 
had with a mid rail or ground line, and it appears that 
the consumption of coal attains the respectable minimum 
figure of 6 1b. per car mile, while the maximum is about 
12lb. We shall not be very far wrong if we take 
the weight of a street car with its motor and load 
to be ten tons. A railway train of 160 tons would 
represent sixteen such cars, and a consumption of 96 lb. 
to 192lb. of coal per mile. As we have already 
said, the only real opening for a saving in expense appears 
to lie in getting rid of the weight represented by tenders, 
and possibly a portion of the weight represented by the 
locomotives. The cost of repairs and maintenance would 
be about as great as the outlay for similar purposes on 
the engines. One of the great difficulties in the entire 
scheme lies in the inflexibility of the -system. So long 
as there is only the continuous line in the country to deal 
with, it is all straightforward work. The stations, espe- 
cially the terminal stations, offer such difficulties to 
electrical traction that it will be impossible, we believe, 
to — with shunting engines, or motor shunting 
cars driven by accumulators. It would, again, be 
obviously impossible to work a line with 10,000-horse 
engines. A breakdown of one such engine or its dynumo 
would stop the whole of the traffic on many miles of line. 
That would be an intolerable contingency. Probably ten 
engines of 1000-horse power each would be required. 
However closely we study the problem, the result comes 
out the same. It is quite possible to work a railway by 
electricity, but very much more costly than the normal 
method. 

Mr. Edison did not devote the whole interview to the 
consideration of the North Pacific Railway. “T think,” 
said the Wizard, growing almost enthusiastic, “that I 
have really solved the great street-car problem. Elevated 
railroads are too expensive for most communities, so is 
the cable for most streets of those communities. Over- 
head wires the people will have no more of. This is 
cheap, swift, and safe. In smaller cities one of its great 
advantages will be to double the traffic. The men who 
are now accustomed to lunch near their places of business 
will go home to their mid-day meal.” Once more 
prudence rendered him reticent. He would give no 
details of his methods, but he did not hesitate to state the 
principle. Insulation will be pretty much left to take 
care of itself. He will use enormous currents of low 
tension, a along one rail through the motor and 
back to the dynamo—what current is left, that is to say— 
by the other rail. This is Volk’s arrangement pure and 
smmple, except that the Brighton line seems to be 
infinitely better insulated than any street track can be. 
But Mr. Edison rises above ordinary obstacles. ‘“ And 
then the mud. Well, I can pick the current up out of 
2in. of mud. I have done so on my experimental track 
down at Orange; but, I can tell you, it took all kinds of 
contrivances to do it.” The Herald’s representative 
asked if there would not be some danger incurred by 
those who used ordinary vehicles. ‘ But in a city street 
will not conditions arise that will distract the current 
running along a naked rail under wagon wheels?” The 
Wizard smiled again, as if to say, ‘‘That’s an easy one,” 
and replied: “There are four fire engines in the city 
of New York which have iron wheels, and we’d have to 
look out for them somehow. But those are the only 
vehicles, so far as I know, of the thousands in use there 
which have iron wheels. The rest are all wooden and 
would not affect the current.” After reading this our 
readers will probably begin to think that the gentleman 
representing the Herald dreamed that he had had an 
interview with Mr. Edison. The surmise is not unpro- 
voked, but we can assure our readers that the Herald is 
& serious journal. 

We have only reproduced a few passages from the 
report of the interview, but it is al] in the same strain, 
and leads to the inevitable conclusion that Mr. Edison 
has devoted so much time to electric lighting that he has 
had no leisure for the consideration of electrical traction, 
and that he believes that it is in exactly the same condition 
that it was in five or six years ago. He will, of course, 
very soon find that the electrical world has not stood still, 
and that it will be more difficult than he imagines to do 
something at once new and good in the hauling of rail- 
way trains or the propulsion of street cars. That he is 
quite capable of this his past career goes to show, but for 
the sake of his deservedly great reputation, we think he 
— do well to avoid members of the Herald’s staff in 
uture, 
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THE NEW UNIONISM. 

Wuar is it? The answer is obvious enough to any one 
who is conversant with the current history of the Yorkshire 
district. It is there where the trades union principle has been 
wrought out to its fullest development, and where it is still 





making most rapid progress. The centre of that district is 
Sheffield, which has long been a stronghold of aggressive 
union action. William Broadhead, in his day, laboured for 
a compulsory system of trade unionism. He did not 
scruple to have men blown up, or shot down, to bring about 
what he regarded as the millennium of labour against the 
tyranny of capital. He was before his time, and prematurely 
violent in his methods. The Saw-Grinders’ Union, of which he 
was the secretary and controlling spirit, aimed at having none 
but unionists in the trade, and the strict limitation of output 


‘by the suppression of all but hand labour. Hence the powder 


explosions, the cutting of wheel bands, and other atrocities 
which excited the community at the time and brought about the 
Royal Commission. Broadhead is dead, but what he aimed 
at is in part achieved by constitutional means in many 
quarters of industry. It has been done partly through the 
persistency of trade union leaders, partly through the power 
they have been able to bring to bear upon public bodies by 
the labour vote, and in no small measure by the supineness 
and impotence of employers, divided by trade jealousies. The 
miners, for years weakened by dissensions amongst them- 
selves, were able to make little headway in formulating their 
grave programme. A year or two of “booming” trade and 
high wages have made all the difference. An advance of 
40 per cent. in remuneration has infused new courage into 
them. Unionism has made immense progress. Miners, 
confident of securing greater concessions by combination, 
have rushed into the different societies. What is the issue? 
The unions have become so powerful that they have pushed 
forward a new programme. They call it new, but it is not so. 
It isa portion of the old policy under another name. Three 
things sum up the new unionism :—(1) More wages ; (2) doing 
less work; (3) unionism only. They have got the first to the 
extent of 40 per cent. They are seeking the second by the 
Eight Hours Bill. For that they are looking to Parliament. 
For the third they are looking to themselves. Their leaders 
have urged them to have nothing to do with miners outside 
the union, to refuse to go down the pit with them, to shun 
them on the highway, at kirk or at market. Their advice 
has been taken. The boycotting principle has been enforced. 
At a Derbyshire colliery the men struck work because they 
would not “ride” with non-union colliers. Theunionists won 
—the outsiders went in. The example thus set has been 
followed in other Derbyshire pits and in Yorkshire. One 
trade union leader recently pointed out that what they 
strove for was already achieved in the —— offices of 
those who opposed them. It was asked why the miners 
should not have the same right asthe printer. In York- 
shire, it was urged, there were society offices in which 
non-society men were not allowed to work. That trade 
union leader, who is a prominent man in mines, is 
perfectly right. With few exceptions, all Yorkshire print- 
ing offices are under the rules of the Typographical Society, 
which forbid the employment of non-society men, or, as 
they are called, ‘“‘rats.’’ Miners’ leaders want to know 
why the coal-getter should not have the same privilege as the 
type-setter; and thus the new unionism, which savours 
strongly of trade despotism, makes rapid progress. Yet 
while there is scarcely a newspaper proprietor who dare say 
“This office is mine: I shall employ whom I please,” it 
seems inconsistent to call upon the coalowner to declare, ‘ This 
colliery is mine; non-unionists shall work if they like.” 
Who is to be the new St. George to slay the old dragon under 
his modern name ? 


PAISLEY HARBOUR AND RIVER CART IMPROVEMENTS. 


THE Cart Navigation Trustees at present find themselves 
in a very awkward position in connection with the partially 
finished works for the deepening of the river Cart and the 
construction of a harbour at Nethercommon, near Paisley. 
The improvement of the Cart, in emulation of the Clyde, has 
long been regarded as a desideratum by the inhabitants of 
Paisley, and numerous schemes towards its attainment have 
been commenced and partially carried out at various times 
since the beginning of the century. The present extensive 
works, however, for which Messrs. Bell and Miller, Glasgow, 
are the engineers, were commenced four years ago, and after 
an expenditure of about £130,000, the river and harbour 
were formally declared open for traffic in April of the present 
year. The declaration appears to have been somewhat 
premature, as on the 7th of October the trustees held 
a meeting, at which it was resolved to ask the Town 
Council of Paisley to co-operate in promoting a Bill 
in Parliament empowering the trustees to borrow a further 
sum of £25,000 to complete the improvement and equip- 
ment of the river and eo the works on which had 
been suspended some weeks previously for want of funds; 
and also to levy a further assessment of 14d. per £1 on land- 
lords and 14d. per £1 on tenants, to pay the interest on money 
borrowed and to be borrowed by the trustees. It may be 
mentioned that the original Bill for the improvements 
empowered an assessment of 3d. per £1, half payable by 
tenants and half by landlords. A special meeting of the 
Town Council was held a week afterwards to consider the 
proposal of the trustees, and after a long discussion it was 
decided to call a public meeting of the inhabitants. The 
meeting was held and decided against any increase of 
borrowing powers until the report of Messrs. Leslie and 
Reid, who had been asked by the trustees to make 
a survey of the works, was published. On the 23rd of 
October the trustees issued a circular to the bondholders 
of the river Cart, intimating that it was possible that 
the interest due at the ensuing term would not be paid, 
stating that the revenue derived from the river had greatly 
disappointed their anticipations. The expected increase of 
trade on the river on which they had partially relied to meet 
the interest on moneys borrowed had not taken place, owing 
to the protraction of the deepening operations, due to the 
unexpectedly large quantities of rock encountered. On the 
11th inst., the Town Council, at another special meeting, 
again decided by a large majority not to sanction any further 
borrowing powers till the full report of the surveying 
engineers is published. The works on which such a large 
sum has been expended are thus brought to a standstill, 
which cannot fail to be detrimental to their economical 
completion. Whether or not the works when finished will 
yield a profitable revenue is an open question, but it is plain 
that if they are not completed the money already expended 
is practically lost. 


TENDERS FOR A TRAMWAY IN GALATZ,. 


Ir is proposed to make a tramway in Galatz, Roumania, 
and for this purpose the municipality of Galatz invite tenders 
for the construction of the line. The tramway will havea 
total length of six miles, consisting of one main and two 
branch lines. The contractor will have the right of extend- 
ing the tramway, and in case the town council desire to 





establish lines other than those concerned in the six miles, 
the concessionaire will have the preference, and, if he refused 
to lay them, the right of constructing and working them 
would be transferred to others. With this exception, during 
the first ten years of the concession—the duration of which 
is not mentioned in the specification—the municipality will 
not grant powers to any other undertaker to make tram- 
ways. The tramway will consist of single tracks with passing 
places, but the contractor will be obliged to make double 
lines in any streets which the town council may point out. 
Both passenger cars and goods wagons will be used. The 
rails will be of a similar type to those usually used in tram- 
way work in Europe. The cars are to be 7ft. 4in. in width, 
and in each a public letter-box is to be installed. With the 
approval of the municipality, the concessionaire may substi- 
tute steam or electricity for horses. All the material neces- 
sary for the tramway—that is to say, cars, wagons, rails, 
machines, &c., will be exempt from town taxes for ten years 
from the date of the concession. The rails and the buildings 
are to be considered the property of the municipality on the 
commencement of the construction of the line. The plans to be 
sent in may be subject to modification. Land to the extent 
of 2000 square metres will be given gratuitously to the con- 
tractor for the erection of stables, car depdts, &c. Work is to 
be commenced not later than six months from the date of the 
concession, and the whole length of line is to be completed in 
two years; each section to be opened for traffic as finished. 
In case the concessionaire does not execute the work, or if 
when the tramway is built the contractor ceases to operate 
it, the fixed material, rolling stock and buildings become the 
property of the commune, and the concession becomes void. 
Should an electric light station be built by the municipality, 
the tramway contractor will be obliged to construct an 
electric tramway in the Strada Portului, with underground 
conductor, similar to that which exists on the Boulevard de 
Bucarest. During the first five years of working, the 
contractor will have to pay to the municipality a fixed sum, 
a definite amount in the following ten years, and so much 
during the remainder of the concession. The contractor has 
the right of transferring his powers to another person or 
company. At the expiration of the concession, all the build- 
ings, rails and fixed plant will become the property of the 
commune without indemnity. A guarantee of £400 must be 
deposited. Tenders are to be sent in by the 27th inst., to 
the Comuna Galati, Galatz, Roumania. 
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Precedents in Private Bill Legislation affecting Gas and 
Water Undertakings. 1879-1890. Compiled by E. H. 
STEVENSON, M. Inst. C.E., and E. K. Bursrat, M. Inst. C.E. 
London: W. King. 1891. 

WE have in previous years noticed the appearance of 

Mr. Burstal’s very useful abstracts of Acts of Parliament 

relating to waterworks undertakings. This year this 

book appears in a much extended form, as indicated by 
the title above. It includes all gas and water under- 
takings from 1879 to 1890. With respect to gas under- 
takings, the book gives its information under fourteen 
tables, and that relating to water in twelve tables. In 

1879 Mr. G. W. Stevenson published his ‘‘ Precedents in 

Private Bill Legislation affecting Gas and Water Under- 

takings,” and as the compilation has been continued since 

that date, and as Mr. Burstal’s have been published to 

1888, the two works are now published in one volume; 

and as no water or gas undertakings can be prepared for 

introduction into Parliament without the necessity arising 
for reference to precedent, the new volume will be of great 
value to all who are in any way interested in the pre- 
paration and conduct of gas and water supply projects. 

The book is supplied with a good index, and being pre- 

pared by engineers engaged in the branches of engineer- 

ing to which it relates, it contains that sort of information 
which is required in practice. 

The contents of the book are as follows, almost all 
being in tabular form :—Table I., of gas undertakings, 
relates to authorised share and loan capital. Table II., 
to dividend on additional capital. Table III., to monies 
capitalised. Table IV., repayment by local authorities of 
monies borrowed. Table V., exceptions to standing order 
requiring all additional capital to be sold by public auc- 
tion or tender. Table VI., illuminating power of gas. 
Table VII., purity of gas. Table VIII., length of notice 
to be given before testing gas at experimental meter. 
Table IX., price of gas per 1000 cubic feet. Table X., 
supply of gas for public purposes. Table XI., authorisa- 
tions of transfers from companies to local authorities. 
Table XII., local authority to sell portions of undertaking 
to any other local authority. Table XITI., local authority 
to sell pipes, &c., to any other Jocal authority. Table 
XIV., special provisions. 

The contents of the book are as follows, most being in 
tabular form. Table I., of water undertakings, relates to 
a complete list of all Water Acts and Orders, showing 
the old and new share and loan capital, and where pos- 
sible, in the case of undertakings held by public bodies, 
the amount authorised to be raised. Table II., rate of 
dividend on additional capital. Table III., capitalisa- 
tion of profits. Table 1V., manner and time of repayment 
of money borrowed by local authorities. Table V., sale 
of shares by auction or tender. Table VI., exceptions to 
sale of shares by auction or tender. Table VII., rate of 
charge for domestic supply. Table VIII., rate of charge, 
trade or public supplies. Table IX., authorisations of 
transfers from companies to local authorities. Table X., 
local authority to sell portions of undertakings to other 
local authorities outside their limits. Table XI., local 
authority to sell pipes, &c., to other local authorities out- 
side their limits. Table XII., special provisions. Index. 








BIRMINGHAM AND DIsTRICT FOREMEN’S AND DRAUGHTSMEN’S 
ASSOCIATION.—The usual monthly meeting of the above Associa- 
tion was held on Saturday, November 7th, at the Midland 
Institute, when, after the ordinary business had been transacted, 
a paper was read by Mr. J. F. Crockatt, Vice-president, on ‘‘ The 
Shortness of Water in Steam Boilers.” The paper was followed 
by an interesting discussion, at the close of which a hearty vote of 
thanks was awarded to Mr. Crockatt for his paper, which was 
suitably acknowledged, 
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OPTICAL PROJECTION. 
No. I. 


THE magic lantern is classed by the British Government | 
at the Patent-office under the heading of “ Toys,” an act | 
which might have been justified some years ago, but of late 
it has become a potent instrument in original scientific 
research, and of value for educational purposes. It is now 
tending more and more to abolish the use of diagrams at 
universities and scientific institutions, and photographic 
departments for the production of lantern slides for teaching 
purposes are becoming regular appendages to high-class | 
scientific educational establishments. Consequently, within 
the last few years the instruments used have increased in 
complexity and usefulness, so that in the construction of 
some of the best of them the highest skill of the mathemati- 
cian and the working optician has been called into requisi- 
tion, nor does it appear to be likely the present rate of 
advance will tend to decline for some years to come. 

A monthy journal, called the Magic Lantern, was published 
in Philadelphia from September, 1874; the 
last number of which we have been able 
to find a copy in England is dated Decem- 
ber, 1875; it was issued in connection 
with the Philadelphia Photographer. 
Another monthly journal, entitled Lan- 
terna Magica, published at Dusseldorf, 
first appeared in 1879, and is still in 
existence. A monthly journal, entitled 
the Optical Magic Lantern, first appeared 
in London in June, 1889; it, also, is still 
in existence. The Lantern Society was 
formed in London two or three years ago ; 
it is ably managed, holds its meetings in 
Hanover-square, and its gatherings are 
usually crowded. But a few years back 
the book or pamphlet literature of the 
lantern was confined to particulars about 
it printed in the catalogues of its vendors, 
and some of those old catalogues, if not 
yet destroyed, are of considerable historical 
interest. The book literature of the sub- 
ject has gradually been acquiring a less 
and less elementary character, and those 
just written by Mr. Lewis Wright and 
Mr. Andrew Pringle may take rank with 
the scientific text-books of the day. 

The most popular toy of our younger 
days appropriately has a somewhat lively 
history, especially in the sensation created 
when it was first used to produce phan- 
tasmagorial effects. So much has the 
magic lantern been considered a toy, that 
we believe that no more lengthy and 
detailed summary of its past history had 
ever been published than when the main 
facts were summarised towards the end of 
1887 in a paper read before the London 
and Provincial Photographic Association by one of its 
members. It may be of interest to mention that the first 
patent taken out in this country relating to the magic 
lantern was in 1860, by the late Mr. Willoughby Smith, the 
electrician. 

Mr. Andrew Pringle recently informed the Camera Club 
that it was a question whether the inventor of the magic 
lantern were not John Baptist, meaning thereby John 
Baptist Porta, the astrologer, and the 
inventor of the camera obscura. There 
are also rumours of Cellini and Roger 
Bacon having something to do with the 
matter. Some forms of old cameras bear 
points of resemblance to the magic lan- 
tern, but the actual inventor of the latter 
was decidedly Athanasius Kircher, a 
Jesuit priest. 

Father Kircher wrote two books, or, 
rather, two editions of one book, on optics 
and other scientific subjects. They are 
ponderous volumes, and the earliest has 
engravings of several ingenious instru- 
ments he devised, all leading up to his 
subsequent invention of the magic lantern 
proper. The first book was entitled Ars 
Magna Lvcis et Vmbre, Athanasii Kir- 
cheri, im decem Libros digesta, Rome, 
MDCXLVI. In the preface, perhaps 
with some dread of the opinions of an 
intelligent population before his eyes, he 
said that several of the instruments 
described in the book were not the work of 
the devil, but the result of contemplation. 
He added that he had to tell of the rarest 
secrets of nature which would excite admi- 
ration in the minds of spectators; that 
nobody had done anything of the kind 
before, and that he made the first experi- 
ments before anyone else knew anything 
about the matter. Other people some- 
times promised rare, wonderful, and un- 
heard-of things, which afterwards proved 
all wrong, but what he had to tell would 
prove all right. The words “other 
people,” in the preceding sentence, are 
supposed to allude, by delicate side wind, 
to his colleague, Father Maignan. Kircher was a voluminous 
writer, chiefly on scientific subjects, and German by birth. 
“In the year 1602, on the second day of May, on the third 
hour after midnight”’—says Kircher in the story of his own 
life, entitled by him “‘ The Life of the very reverend Father 
Athanasius Kircher, of the Society of Jesus, a man most | 
celebrated throughout all the world”—‘‘on the festal day 
of Saint Athanasius, was I by my parents, John Kircher and 
Anna Garsekin, Catholic persons and most devoted to divine 
worship and pious works, brought forth into this common air 
of calamity in the town of Geyssen, distant some three hours’ 
journey from Fulda.” 

To enter into the interesting details of Kircher’s life and 
works would be foreign to our subject, but it may be men- 
tioned in passing that, like Sir John Lubbock and Professor 
Tyndall, he ventured to peep down the principal crater of 
Vesuvius. He did something more, he let down a man, 
hired for the purpose, into the crater to see if there were any- 
thing in it, and held him suspended there until he had 
fully satisfied his curiosity. Those who wish to know 
more about Kircher may consult some articles on the 
subject in the Photographic News for 1890, written by Mr. 
James Mew. 


Fig. 2—THE SECOND MAGIC LANTERN—KIRCHER, A.D. 


The first edition of Kircher’s “Great Art of Light and 
Shade,” was published, as already stated, in Rome in 1646. 
The second edition was published in Amsterdam in 1671. 
This latter edition contains two pictures of the first magic 
lantern. The first edition contains pictures of other instru- 
ments leading up to the final invention. The two pictures 
are reproduced on a small scale in Figs. 1 and 2. The first 


| lantern—Fig. 1—consists of a lamp with a large flame behind 
| the slide, and a magnifying glass in front, throwing an image 


of the picture upon the wall. From the position of the 
lens it is evident that the image thrown must have been 
exceedingly imperfect. 

In Fig. 2 the first lantern is seen improved by the addition 
of a rigidly fixed lamp, and of a reflecting mirror, which was 
concave and of polished iron. A modern optician would say, 


from the cut, that in this second lantern the optical centre 
was not truly kept in the position of the mirror, but the public 
can make allowances for a little trade jealousy. Kircher 
invented the ordinary lantern slide, also that on which 





pictures are painted upon a long strip of glass. 














Compleat System of Optica by Dr. Robert Smith, Professor 
of Astronomy at Cambridge, and ‘Master of Mechanicks to 
His Majesty,’ 1784. Five years after this, in the year 1789, 
Argand invented his lamp. Before this date the optical 
lantern was necessarily an imperfect kind of instrument, 
unless sunlight were used as the illuminant. The solar 
microscope was invented by Nathaniel Lieberkuhn, of Berlin, 
in 1738.” 

The influence upon the public mind of the advent of phan. 
tasmagorial effects in London may be gathered from the 
following extract from Chambers’ Journal of April 28th, 
1849. The said effects were first publicly exhibited at the 
old Lyceum :—“ In 1802, a French gentleman, a M. Philip. 
stal, astonished crowds of people in London by an optical exhi-. 
bition, which he entitled the Phantasmagoria. It was a soul- 
appalling spectacle to those who had hitherto been ignorant 
of the wonders of light and shade. The spectatory was 9 
room where no light but that of a dismal oil lamp, hanging 
in the centre, was admitted. On the assembling of the 
audience, this lamp was drawn up into a chimney, and a 
pitchy gloom overspread the place. Pre. 
sently the soft and mournful notes of 
sepulchral music were heard, and a curtain 
rose displaying a cavern, on the frowning 
walls of which were depicted the forms cf 
skeletons and spectral figures. The music 
ceased, the rumbling of thunder was 
heard in the distance. Gradually it 
became louder, until at length vivid flashes 
of lightning, accompanied with peals appa- 
rently of the deep-toned organ of the skies, 
gave all the impressions of a tremendous 
storm. The thunder and lightning con. 
tinued at their height, when suddenly a 
small cloud of light appeared in the air; 
it gradually increased in size, until at 
length it stood revealed a ghastly spectre, 
around whom the lightning gleamed in 
fearful reality. Its eyes moved agonisedly 
from side to side, or now turned up in the 
sunken eye socket, the image of unutter- 
able despair. Away, back to the dim 
abyss from whence it came it was seen 
swiftly to retire, and finally vanished in a 
little cloud, the storm rolling away at the 
same time. Then came other phantasms, 
some of which rushed up with apparently 
amazing rapidity, approaching the specta- 
tors, and again as rapidly receding, to 
return clothed with flesh and blood, or in 
the form of some well-known public per- 
sonages. After a display of a number of 
similar apparitions, the curtain fell.” 

These phantasmagorial effects are pro- 





Fig. I—THE FIRST MAGIC LANTERN—KIRCHER, A.D. 1646-71 

As in these modern times, so commercial men then were 
not slow to attempt to turn Kircher’s invention to account, 
and in some cases to try to palm it off as their own. One, 
Walgenstein, a mathematician, made several magic lanterns, 
and sold them in Kircher’s time to various men of rank in 
Italy, so that in a short time Kircher’s lantern was fairly 
well known throughout Rome. The magic lantern seems to 
have spread rapidly in Holland in those early times, probably 





in consequence of the second edition of Kircher’s book having | 
been printed in Amsterdam, and from Holland it probably | 
entered England. 

As time passed on the optical system of the lantern was | 
gradually improved, but the Argand lamp had not been | 
invented, the limelight was unknown, so the illumination 
must have been poor. ‘ Towards the close of the eighteenth | 
century,” says a writer whose historical sketch has been | 
previously mentioned, ‘‘ Dr. Gravesande, a Dutch man of 
science, described a magic lantern containing a four-wick 
lamp. The oil from the lamp traversed a horizontal pipe 
carrying the wicks. The flames were made up of four little 
flames, which, by touching one another, made ‘one square 
flame 2in. wide.’ A concave reflector behind increased the 
illumination. This lantern had a 5in. double convex con- 
denser. The objective consisted of two double convex lenses ; 
the diameter of the one next the light was 33in., and was of 
considerable convexity. The front lens of the combination 
was smaller and flatter, and was placed 3in. from its neigh- 
bour. There was a diaphragm between the lenses, and the 
information was published that unless the diaphragm ‘be | 
just where the rays intersect, it does a great deal of mis- | 
chief.’ For additional information about this lantern see ‘A | 





1646-71 


diced by means of two or more lanterns 
” and a translucent screen, preferably wetted 
if it be made of linen. From the front, 
for instance, a picture of a forest scene is 
projected, with a cave with {dark entrance in the middle. 
The dark entrance to the cave is practically an unilluminated 
part of the screen adapted to the reception of other magic 
lantern views, which in this case are projected from behind. An 
ogre—for ascientific description of ms ithe animal Anthropo- 
logical Society may be consulted—is projected by a lantern 
running upon rails at right angles to the screen; the farther 
the lantern from the screen the bigger the ogre gets, but the 
focus of the projection lens has to be 
gradually changed in the running. In 
the old times the operators did not trouble 
about rails, they merely tucked a hot oil- 
lamp lantern under one arm, and, walking 
towards the screen, altered the focus with 
their fingers. 

Just as photography, so say wicked 
people, is by its cheapness killing good old 
wood engraving as an art, so has it already 
killed the good old guild of lantern-slide 
painters, but in both cases there may pos- 
sibly be a revival for the cultured public 
who desire quality rather than economy, 
just as in refined society Miss La Creevy is 
again at work producing ivory miniatures 
in place of fading photographs. About the 
old lantern-slide painters we again quote 
the author of the paper read before the 
London and Provincial Photographic Asso- 
ciation, who visited several of the old 
magic lant2zrn manufacturers of London 
to collect items of historical information 
which these manufacturers of “ toys’’ alone 
could supply, ere the sands of time had 
run out, and any such attempts would 
have been too late. He said, in 1887: 
“The oldest manufacturers of magic 
lanterns in this country are Messrs. 
Carpenter and Westley, of Regent-street, 
London. Philip Carpenter began the 
making of lanterns in Birmingham about 
the year 1808, and subsequently the late 
William Westley, who was born in 1807, 
entered his employment. In 1827, shortly 
after the removal of the business to London, 
William Westley rejoined his employer, 
first as foreman, then as partner; lastly 
he became the principal. He died at}the beginning of this 
year—1887—and was buried in Highgate Cemetery. Philip 
Carpenter was the uncle of the late Dr. W. B. Carpenter, the 
physiologist ; the latter is said to have acquired his taste for 
scientific pursuits from the interest he took as a boy in the 
lanterns and lantern slides of his uncle. When dissolving 
views were invented, about 1836, by an Italian, whose name 
I have been unable to obtain, and it is said, Henry Childe, 
independently of each other, Dr. Carpenter wrote to Messrs. 
Carpenter and Westley asking how they were produced and 
giving his own theory, he did not guess that two lanterns 
were brought into play. That letter is still in existence. 
When dissolving views were first invented, William Westley 
put them before the public, but the method of their produc- 
tion was kept secret. William Westley raised lantern-slide 
painting to a fine art; he selected the best artists and 
encouraged them to improve by paying them twice the usual 
fees for their work, with something in addition for any 
exceptional specimen of skill. Among the chief slide 
painters he employed may be mentioned Thomas Kearnan, 
the best slide painter of architectural subjects who ever lived ; 
he died in 1872. Another was Henry Childe, who claimed the 
invention of dissolving views; he was clever at scenic effects, 
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leads to the main sewer. They are covered with lead tubing 
for the first third of the distance, and are supported upon an 
iron bracket close to the top of the sewer. After this they 
are held upon insulators till they arrive near the distributing 
board, where lead-covered cables are again used. 

The distributing board consists of four panels, to each 
of which is connected 45 Cance are lamps, the total 
number being thus 180. Each panel is connected to a 
separate main which is attached toa bar at the bottom ; 
from this bar spread out the wires to each separate lamp. 
If one of the separate lamp circuits be followed, it will be 
found to go first to a fusible cut-out, thence to a switch. It 
then passes round the coils of a bobbin, actuating a needle, 
serving as an ampéremeter. It then leaves the panel, 
goes to a resistance coil, back to the panel, to the lamp, and 
back to the general negative collecting bar, and thence to the 
dynamos. The groups of leads are collected into wooden 
cases which are carried on iron tubes outside and above the 
roof. Each lamp is provided with a separate switch at the 
distributing station, so that there can be no searching in the 
dark for a switch. All the lamps are < * that the arc 
is at a height of 13-4ft. above the ground. The total number 
of lamps was two Cance arc lamps of 30 ampéres, 140 of 8 
ampéres, forty of 5 to 6 ampéres, six 16-candle power incan- 
descent. The total current output was 1386 ampéres. 

The additions which are to be made to the installa- 
tion are for the purpose of enabling the baggage depart- 
ment to be lighted, and also parts of the offices and 
passages, and, if required, the Tunnel of Batignolles 
itself. The Cance Company undertakes to build the new 
engine and boiler-house, and fix all the machinery, put in a 
new boiler and a new set of engines and two dynamos, and 
also a small engine of 70 to 80-horse power, with a dynamo 
to insure the lighting during the hours of small supply at an 
economical rate, and to provide all pipes and main conduits 
and electricity meters of a number not to exceed 600. The 
whole was to be in working order by the 15th of October of the 
present year. The maximum number of lamps to be fed 
from the four sets of plant will be seven lamps of 2375-candle 
power, 200 lamps of 38-candle power, 50 of 23-75-candle 
power, 1000 of 16-candle power, and 500 of 10-candle power. 
The potential at the distributing station is 70 volts. 

The prices at which current is to be supplied by the Cance 
Company to the Railway Company is as follows :—Per hour 
for incandescent lamps of 10-candle power, 0°35d.; of 16- 
candle power, 0-5d.; per hour for arc lamps of 23-75-candle 
power, 3d.; of 38-candle power, 4d.; of 2375-candle power, 
ls.8d. The agreement will nominally expire on January Ist, 
1902, on condition that the Cance Company takes over by 
January Ist, 1892, the whole of the management of the 
lighting except the mere lighting and extinction of the lamps. 
The company, however, reserves to itself the right of terminat- 
ing the agreement at six months’ notice. For the purposes 
of the agreement the whole value of the old installation is 
taken as £20,000, and of the new one at £14,000. In case of 
a total extinction of the light in the station, the Cance 
Company will be obliged to pay a fine of £2 for every such 
extinction, but will still be responsible in case of any 
accident. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 


Queensland.—The annual report on Queensland railways for the 
year ending June, 1891, bas just heen published by the Com- 
missioners. Notwithstanding the shearers’ strike which took 
place last year, and which would act prejudicially to the interests of 
the railways, the results show an improvement on the preceding 
year in earnings, but with a corresponding increase in expenditure. 
Although the capital spent on lines open for traffic has increased 
by £1,495,233, equal to an increase of average miles open for 
traffic of 3°93 per cent.—the increase in train mileage has only 
been 0°88 per cent.—which is a less average result than last year. 
Locomotive, carriage and wagon expenses show an increase of 
£4521, although the locomotive engineer states in his report that 
a saving in stores has been effected to the extent of £1567 com- 
pared with the previous year. Traffic expenses have also gone up 
to the extent of £17,576. The following table shows the leading 
features of the general results:— 


Yearending Year ending 
June 30,1890. June 30,1891. 
Total capital voted . -- £17,518,652 .. £18,884,152 
Total capitalexpended .. .. .. .. £15,016,023 .. £16,057,940 
Capital expended during year.. .. - £1,040,494 £1,041,916 
Total cost per mile open for traffic .. £6,420 £6,487 
Total mileage open for traffic ‘ eece 2,112 2,195 
Average milesopen .. .. «2 22 2+ os 2,060 2,141 
Revenue | Traffic receipts £778,836 £888,722* 
( Non-paying traffic £71,032 £19,982 
Working expenditure .. .. .. .. .. .. £618,798 £645,597 
Profiton working.. .. .. .. .. .. .. £281,070 £263,107 
Percentage of earnings to capital expended £ s. d. £s. da 
Dic.) ah! ne nek. oe, Re 114 10 
Percentage of working expenses torevenue 7216 3 7i O11 
Earnings per average mileopen .. .. .. 41211 2 424 8 7 
Expenditure per average mile open -. 30 7 9 301 10 10 
Gross earnings pertrainmile .. .. .. .. 0 4 6} 7 
Expenses per train mile o 0 3 33 03 5 
Goods tonnage (tons) 855,001 890,978 
Train mileage .. De. Oe ae ee ee 3,738,004 3,770,977 
Dy os: be: s+ 6s ae oi See 2 239 
TE oc ne se 6s os, pea 286 .. 7 
aaa ee 3,577 3,610 
Brake vans... =: oe ee 78 


Victoi ia.—The Victorian Railway Commissioners’ Report for the 
year ending June 30th, 1891, shows the following results :— 


Indebtedness for borrowed capital £32,949,605 
Debenture capital fee ee. Se), 6p me we), oe) See 
Interest payable and accruing on loans for the year £1,323,088 
Capital on which interest is payable .. .. .. .. £82,949,605 
Revenue for the year .. == =e £3,298,567 
Expenditure .. £2.810,645 
OS a ee ee ae £987,922 
Percentage of expenditure to earnings a 70°057 
Percentage of net revenue to capital expended on 

lines open eit ak” we be Se 2°72% 
Lines open (miles os es 25104 
Live stock carried (tons) .. 218,545 
Goods carried (tons) - 4,207,064 
Train mileage. . - * 12,249,747 


An exceptional increased expenditure to the extent of £71,800 
has been incurred owing to the increased cost of fuel consequent 
upon the labour troubles during the year. 

Tasmania.—The general manager's report on the Tasmanian 
Government railways shows the following particulars:— 


Year ending 
81st December, 1890. 
Capital acoount on lines open for traffic .. .. .. £2,900,362 
Capital account, including lines under construction.. £38,136,405 
Average cost per mile open : os bs Be be £8, 


Total mileage open for traffic EE it a 350} 
RENEE bse “Ea oe. “be te: ‘as! <6 2504 
Gross revenue .. ee ee £106,232 





* Includes £40,000 on account of services rendered to the Post and 
Telegraph Department, and £9430 for services rendered to other Govern- 
ment Departments. 

+ Includes salaries of Commissioners, £6000, inadvertently omitted 
last year. 


Year ending 
8lst December, 1890. 
Working expenditure .. on es £86,220 
Net £20,012 


Percentage of “net revenue to capital “expended on 


_ OA Se ee esi 068% 
Percentage of working expenses to revenue... 81°16% 
—- peraverage mileopen .. .. .. ws os £424°55 
Expenditure per average mileopen .. .. .. « £344°56 
Earnings per train mile .. .. .. .. .. 8s. 10°18. 
Expenses per train mile . 2 2° 8s. 144d. 
te eet 141,327 
Train mileage .. .. a 552,689 


In view of the fact that the cost per mile on the Tasmanian 
railways is higher than other colonial narrow-gauge railways, the 
general manager points out in his report that it is owing to the 
average gradients being far heavier, and owing to the extensive 
seaboard, with convenient ports of shipment, precludes the possi- 
bility of long distance haulage, and the profits arising therefrom. 

Electric light for Sydney.—The question of electric lighting for 
Sydney has been under discussion for some considerable time, and 
as the Australian Gaslight Company has now a Bill before Parlia- 
ment for the purpose of nting a monopoly, the City Council 
appointed a committee to deal with the question of Ty a 
_— of electric lighting for the city of Sydney, and to consider 
the best means of carrying the same into effect, whether the 
Council should undertake the work, or grant concessions to one or 
more companies, The advisers of the committee are Colonel E. C. 
Cracknell, Superintendent of Telegraphs to the Post-office, &c., 
and Professor R. Threlfall, of Sydney University. The committee 
state they have deferred consideration of the advisability of 
arranging for the supply of electric power to public institutions 
and the citizens generally, inasmuch as in the report of the experts 
credit has not been taken for the income derivable therefrom. 
The probable capital necessary to carry out a system of public 
lighting—including the parks—and private lighting, will amount to a 
sum not exceeding £170,000, provision being made for the supply 
of 16,000 sixteen-candle power lamps for use by the general 
public. The maintenance account of both schemes, includin 
interest upon the capital outlay and all charges whatsoever, a | 
assuming that 16,000 lamps for private pur are wired, is 
estimated at less than £26,000 per annum. The probable annual 
revenue from the private lighting, charging 8d. per Board of Trade 
unit—about equal to gas at 6s. 6d. per 1000ft.—would be, with the 
full 16,000 lamps taken up, £14,400, thus leaving the balance of the 
maintenance account about £11,000. 

In the report of the advisers of the committee, they state :—In 
their opinion, three sites should be provided by the municipal 
council for stations where the necessary plant and hinery 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE iron trade here remains in much the same condition as a week 

Makers are mostly well engaged in executing orders booked 
during the last month or two, but the extent of new work coming 
forward is not large. The year has too far advanced to tempt 
much speculative buying, and consumers are mostly limiting any 
new business to the satisfaction of practically current needs, 

Prices, however, keep up, there being no underselling, except by 
a few merchants and middlemen, who seem to want to do business 
at almost any price, In the case of makers, the orders on the 
books are quite sufficient to supply work up to the end of the 
year, alike in the pig and finished iron, and these, therefore, are 
not likely to made any alteration this side the new year. 

A large tonnage of finished iron of the second and third-class 
qualities is being produced, both for home and export, in the sha 
of bars, so that the late improvement in prices for those qualities 
is fully maintained. It is the exception for less than five days 
work per week to be done at the mills and forges, so that the iron- 
workers have little to complain about, The second qualities of bar 
iron command from £6 15s. to £7 5s., and £6 5s, is still required 
as the minimum for third qualities, 

Shropshire and North Staffordshire makers are offering common 
bars of similar quality to the South Staffordshire make at rather 
less money, but they are handicapped, as regards consumers here- 
abvuts, with heavier railway freightage. 

Marked bars are not in large demand from home buyers, but the 
reportsare still encouraging as regards the colonial trade, Australian 
advices being even more satisfactory than last month. The 
Admiralty is also taking a good bulk of high-class iron, as well in 
ordinary sizes for use at the Royal Arsenals as in the shape of 
heavy chains for the ironclads, £8 is still quoted for marked bars, 
with 12s, 6d, per ton additional for the Earl Dudley Company's 
qualities. 

The improvement in the sheet iron trade keeps up remarkably 
well, considering the late long season of peeies, and most of 
the mills are well occupied, while there is no difficulty in obtaining 
specifications on old contracts, Some of the makers state that 
they are experiencing a better demand than for two years past, 
but business is checked to some extent by the higher prices 
demanded. These are maintained at £7 5s. to £7 10s. for black 
sheets, singles, £7 15s, to £8 for doubles, and £8 12s, 6d. to £9 
for lattens. Stamping sheets are £10 and upwards, 





could be erected, with sufficient space for the storage of coal and 
stores; also for the extension of buildings as required. The 
advisers propose to light the streets by a combined system of arc 
and incandescent lamps, arc lamps for the principal streets on 
poles, 35ft. to 40ft. high, at a distance of four chains apart, 
alternately on opposite sides of the streets, the mains for the arc 
lamps being laid underground. The less important thoroughfares 
might be lit with 25-candle-power incandescent lamps, with over- 
head mains. It is proposed to employ 431 arc lamps and 1443 
incandescent lamps. e arc lamps will be arranged in about 
eleven circuits of forty in series, and the circuits will be so arranged 
that lamps on the opposite sides of a street will be on different 
circuits, so that in the possible event of a breakdown of one of 
the circuits, no street will be left in total darkness. The total 
cost of the installation for the above is estimated at £105,696, and 
the total annual cost of maintenance at £15,833, or a little over 
£24 per annum for each arc light of 2000 candle power, and £3 12s. 
for each incandescent lamp of 25-candle power. It is proposed that 
half the arc lamps be extinguished at twelve o’clock, the remainder 
being worked all night. 

It is proposed to begin the private lighting with a provision for 
poe equivalent to the continuous supply of 10,000-candle power 
amps, with a capacity of from 14,000 to 16,000 lamps. The total 
cost of installation, including mains, &c., is estimated at £60,737. 
The total annual cost of running with all lamps taken up is esti- 
mated at £9315, the probable revenue—charging 8d. per rd of 
Trade unit—would be about £14,400; with 10,000 lamps wired the 
annual expenditure would be £8631, and the income—charging 8d. 
per Board of Trade unit—about £9000. With 5000 lamps taken 
up the expenditure is estimated at £7585, and the income—at 
above rates—would be about £4500. The street area which it is 
proposed to light by electricity is at present lit by means of about 
500d gas lamps of about 12-candle power each, aggregating about 
36,000-candle power in all, at an annual cost of maintenance for gas 
of about £12,500. Inthe scheme proposed these will be replaced 
by 431 arc lamps of 2000 nominal candle-power each, and 1443 
incandescent lamps of 25 nominal candle-power each, aggregating 
in all 899,000 nominal candle-power at an annual cost of about 
£16,000. This means nearly twelve times as much light, with an 
increase of cost of maintenance of less than 22 per cent. It must 
also be considered that in a considerable portion of the area pro- 
posed to be electrically lit the present gas lamps are not lit for 
three nights before the full moon and one night after, or for some 
fifty-two nights in the year. 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 10th inst., the steam trawler Comus, which has 
been built by Sir Raylton Dixon and Co., Middlesbrough, to the 
order of F. J. Sellick, Esq., of Milford Haven, went on her official 
trial trip. Her dimensions are :—Length over all, 103ft.; breadth, 
20ft. 5in.; depth moulded, 11ft. 8in.; and she is built with raised 
quarter deck and raised forecastle, and is fitted with the most 
modern appliances for the special trade in which she will be em- 
ployed. er engines have been fitted by the North-Eastern 
Marine Engineering Co. , Sunderland, and have cylinders 1lin., 17in., 
and 28in. by 2lin. stroke. These gave excellent results on the 
trial, which was also in every other respect very satisfactory. 

On Saturday last the fine steel screw passenger steamer Man- 
darin, built by Messrs. the Blyth Shipbuilding Company, Limited, 
Blyth, for Mr. John White, of London, was taken to sea for her 
official trial trip. A party consisting of representatives of the 
owners, builders, and engineers, left Blyth per tug, and joined the 
vessel outside the harbour. The customary trials of speed were of 
a highly successful character, the engines working throughout 
without a hitch. The vessel is of very graceful proportions, and is 
built entirely of steel, with teak deck. Avery large and handsome 
teak deck house aft is fitted up in a most recherché style, and will 
accommodate a number of first-class passengers, whilst the ’tween 
decks are arranged for carrying emigrants. A suitable chart and 
wheel house, also of teak, is fitted up very neatly, and is arranged 

acer date the captai The deck machinery is of the most 
modern description, and embraces all the latest improvements for 
the rapid loading and discharging of cargo, and cargo stages are 
fitted into all the holds for the same pu . The engines were 
specially built under special survey by el Black, Hawthorn, 
and Co., and the vessel throughout, together with machinery, has 
been under the superintendence of Mr. John Geo. Walton, con- 
sulting engineer, of London. The Mandarin is intended to run in 
Chinese waters, and is the third passenger steamer built by the 
Blyth Shipbuilding Company during the last twelve months for the 
same trade. The vessel returned to Blyth to bunker prior to 
loading a general cargo. The second graving dock which Mr. 
Walter Scott, of Newcastle, is constructing for the Blyth Ship- 
building Company is making rapid progress. 














UNIVERSITY COLLEGE, BRISTOL: STUDENTS’ ENGINEERING 
Socizty.—The first meeting of the session of the above Society 
was held on Tuesday, October 27th, at the Bristol Universit 
College, when a paper was read by Mr, Thomas Morgans, of Bristol, 





on ‘‘ Steel Sleepers.” 





The d d for galvanised corrugated sheets is rather better, 
though export trade is practically limited for the present to India 
and Australia, as the South American markets show but very little 
improvement, and the news this week from Brazil is of a further 
unsatisfactory sort. Still an increased quantity of iron is being 
turned out of the vats, and two heavy contracts are reported as 
having just been obtained by a Walsall house at the best prices 
lately prevailing. £12 15s. is — for galvanised sheets of 
24-gauge delivered Liverpool, with some makers asking £13, and 
even £13 5s, 

The makers of boiler-plates are rather better employed than 
some time back, demand being of a more regular sort. But com- 
petition from steel continues severe, and most of the boiler makers 
are giving the preference to the newer metal. The prices of iron 

lates are quoted by the leading firms at £9 for ordinary, £10 for 
oma £11 for double best, and £12 for treble best, with £15 as 
the quotation for extra treble best. At some works where the 
demand for boiler-plates has failen short, a new ae ange is 
taking place in the roy © of best strip for locomotive boilers, 

The pig iron trade here is not affected to any considerable 
extent by the decline in Scotch and North of England prices. 
Sellers of Midland and Staffordshire metal decline to follow the 
lead of holders in the North in making concessions. The recent 
excellent business doing in these classes of pigs has placed makers 
in a position to defy any downward movement this side Christmas. 
Their make is already sold fully ahead beyond the end of the year, 
and they will not be needing any fresh business yet awhile. 

Prices of pigs to-day—Thursday—in Birmingham were fully as 
strong as recently, and sellers would not look at any order under 
the best market rates. The present limited output of pig iron in 
South Staffordshire will be eth increased by the blowing in of 
another furnace at Dudley Port, but this addition will be insuffi- 
cient to influence prices. 

Best all-mine hot-air pig iron is now quoted £3 to £3 2s, 6d., 
under which rates makers say that, with the present price of coal 
and the consequent dearness of coke, it cannot be made at a profit. 
Foundry iron from the same furnaces is 2s, 6d, per ton higher. 
Good medium pig iron is 50s. to 52s, 6d., and inferior part-mine 
45s. Cinder pigs are 37s, 6d. to 39s., and in some cases slightly 
more. 

Northampton pig iron is quoted 46s, 6d. at stations in this dis- 
trict, and rbyshires 47s. to 47s. 6d. Many brands, however, 
are still off the market, on account of makers being fully sold. 

Sir Alfred Hickman is about starting a brick works adjoining his 
Spring Vale furnaces, Wolverhampton. Mr. George Gwilt—late 
of Wolverhampton Brick and Tile Co,—is laying down an extensive 
plant for the same, ’ 

In pig iron the decline in value of the month’s exports is 
£43,009, and in those for the ten months £1,242,795, as compared 
with the corresponding periods in 1890, The diminished trade has 
been mainly with Russia, Germany, and the States. In bar and 
angle iron the decline in value of the month’s exports is £42,829, 
and in those for the ten months to £98,919, The decline has been 
in the exports to the British North America and the British East 
Indies ; with the States and Australasia, there was an increase. 

In cast and wrought iron there is a decrease in the month’s ex- 
ports—show by the Board of Trade returns—of 8422 tons in 
quantity, and £103,955 in value, and for the ten months 72,211 
tons in quantity and £986,314 in value. In hoops and sheets the 
decline is not so marked, amounting, as it does, to 3052 tons in 
quantity, and £38,315 in value for the month, and 340] tons in 
quantity and £148,221 in value, for the ten months. 

In the North Staffordshire iron trade makers of finished iron at 
the present time have a more satisfactory order book than has been 
the case for a very lengthened period. ‘The works are running full 
time, and there seems every reasonable probability that these rates 
of operations will be continued to the end of the year. Home 
merchants are specifying more freely, and are inclined to purchase 
more extensively than has been their custom for a long time past. 
But makers during the present uncertain state of the market are 
disinclined to book forward, and are only entering small lots 
requiring quick delivery. Prices remain very steady, nominal 
quotations being in Crown bars £6 5s, to £6 10s., delivery Birm- 
ingham or equal. The sales of pig iron are satisfactory, and 
demand is equal to production. 

Manufacturers in South Staffordshire of girder, bridge, and 
other sectional ironwork for constructive pu , report a good 
demand chiefly on railway account, and steel is in especial request 
for bridges. 

The heavy ironfounders of the South Staffordshire district are 
in receipt of a number of orders, and the producers of steel 
castings are just now somewhat busily employed. One of the 
leading firms is engaged in making a huge pair of steel shears of 
over 70 tons in weight, to the order of an important firm of steel 
manufacturers in the district, who require them for the purpose of 
cutting blooms. 

Steam and manual oe are being purchased principally to 
supply colonial wants, and for shipment to other distant parts of 
the world. The light ironfounders, as a rule, are enabled to keep 
their workmen regularly employed in producing a large variety of 
ornamentai and useful articles made of malleable iron, for which 
some of the houses in the district are noted. 

Manufacturers engaged in the Birmingham light metal ware 
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es report that in the shipping department there is a fair 
ren "y business showing with Germany, Holland, and the 
States of Northern. Europe, but the volume of trade with these 
markets is scarcely up to the average of the season. Australian 
merchants continue to report satisfactorily of their experience in 
heavy lines, as well as machinery, &c. French and Spanish trade 
js evidently stimulated for the moment by the prospect of higher 
duties, but on a closer consideration of the proposed new French 
tariff it would appear that its operation will not be quite so 
prejudicial for English manufacturers as might be ye . 

The first meeting of the new session of the South Staffordshire 
Institute of Iron and Steel Works’ Managers was held at Dudley 
on Saturday last, when the ———- Mr. Herbert Pilkington, 
M.1.M.E., read a preer on ‘* Blast Farnace Plant, Equipment, and 
Design.” Mr. Pilkington said it would be difficult to name any 
metallurgical — which, during the last fifty years, had 
made such rapid and continuous progress as that of the blast 
furnace. If they looked back so far they found that the usual 
output of a furnace would be about 100 tons per week, with a ccke 
consumption of 40 cwt. or thereabouts, whilst at the present time 
outputs of 700 to 900, and even 1000 tons per week per furnace 
were not unusual, whilst with a coke consumption of 20cwt. per 
ton. In America they heard with wonder and envy of such pro- 
digous outputs as 2000 or more tons per week per furnace. Such 
an extraordinary change had been obtained by vast changes in 
plant, equipment, and, in many cases, by a total revolution of 
ideas of furnace practice. A long discussion followed the reading 
of the paper, and Mr, Pilkington was heartily accorded a hearty 
vote of thanks. 

Pumping operations in connection with the South Staffordshire 
Mines Drainage Commissioners have been carried on under some 
difficulty during the past month, on account of the wet weather. 
Mr. Edmund Howl, general manager of the Commissioners, and 
engineer to the Tipton district, reported at a meeting of the 
Commissioners on Wednesday that the rainfall during the month 
had been very excessive, having reached 5:37in., or nearly double 
the usual average. The engines working at blast from the deep 
mines had not yet had any perceptible increase in the flow of water 
to them, no doubt on account of the intermediate strata being 
well drained during the past months of dry weather during the 
early part of the year. At Rough Hay, which is pumping = 
160ft. from the surface, the water had risen nearly 3dft., although 
the engine has been kept at work to its full capacity. 

Satisfaction is expressed in Dudley and the neighbourhood at 
the election of a mayor connected with the staple industries of the 
town, The new mayor is Mr. Gilbert Claughton, cousin of the 

resent Earl of Dudley, and general manager and agent to his 
lordship’s mining estate. Mr. Claughton was not a member of the 
Dudley Town Council at the time of his election, He is a J.P. 
for Staffordshire, and represents Rowley on the Staffordshire 
County Council. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The iron trade of this district is tending very much 
in the direction I have indicated in recent reports. There is a 
gradual contraction of demand, as the natural result of lessening 
activity in most of the iron-using industries; engineers and 
founders with very few exceptions complaining that the weight of 
new work coming forward is steadily decreasing in quantity, and an 
unmistakeable weakening is already apparent in prices. For the 
Lameaped iron makers and manufacturers are mostly well supplied 
with orders, and for the remainder of the present year works with 
few exceptions have the prospect of full employment; but there is 
a growing feeling of uncertainty with regard to the future, and 
more anxiety is being shown to secure forward orders, which is 
leading to concessions upon current rates to obtain business for 
next year, whilst merchants in many cases are offering at con- 
siderably below makers’ quotations, with the result that there is 
decidedly less firmness throughout the market generally. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but the business coming upon the market was for the 
most part very limited in weight, and there was a decidedly 
easier tone so far as prices for pig iron were concerned. Lancashire 
makers are still quoting on the basis of 46s. 6d. for forge to 48s. 
for foundry, less 24, delivered equal to Manchester, but they are 
selling only very moderate quantities at these figures. In district 
brands there was a slight giving way in some instances upon late 
rates, Lincolnshire iron now being offered at about 45s, 6d. for 
forge to 47s, for foundry, whilst Derbyshire can be bought at 
about 46s. for forge to 50s, for foundry, less 24, delivered equal to 
Manchester. With regard to outside brands, quotations have been 
very irregular, and notwithstanding the = movement in 
warrants during the week, the prices at which both Scotch and 
Middlesbrough iron has been offered in this market have shown a 
decided downward tendency. Good foundry brands of Middles- 
brough can now be bought readily at 47s. 4d., although one or two 
makers of special brands still quote 48s. 4d. net cash delivered 
equal to Manchester. Eglinton has been offered at about 51s. to 
51s. 3d., with Glengarnock readily obtainable through merchants 
at 52s, net cash delivered at the Lancashire ports, although 
makers are still asking 1s, per ton above this figure. 

Finished iron makers still report a fair amount of business 
coming forward in bars and sheets, and they are holding firmly to 
late rates, good qualities of Lancashire bars being quoted at 
£6 2s, 6d. to £6 5s,, with £6 only accepted for inferior makes, 
whilst North Staffordshire qualities are not quoted under £6 5s, 
Sheets vary somewhat, ordinary merchant qualities ranging from 
£7 10s. to £7 12s, 6d. and £7 15s., with galvanising qualities quoted 
at £7 17s. 6d. and £8 up to £8 5s, per ton, delivered in the Man- 
chester district, with the usual extras for doubles. Hoop makers 
still report only a very small business giving out ; but they are 
holding to the full association prices, and have even stiffened up 
slightly with regard to some of the extras; delivered equal to 
Manchester or Live 1, quotations remain at £6 10s, for random 
to £6 15s. for special cut lengths, 

The steel trade remains only inactive, both as regards raw 
material and manufactured goods. Hematites continue to ease 
down rather in price, good foundry qualities being now obtainable 
at 57s. to 57s, 6d., less 24, and steel billets at £4 15s., delivered in 
the Manchester district. Steel plates meet with only a small 
inquiry, and although Scotch makers still hold firmly to £7 12s, 6d. 
as their quotation for the best boiler-making qualities delivered in 
the Manchester district, this figure is quite out of the market, and 
£7 10s., which is the quotation of local makers, represents the full 
price at which business would be practicable. 

In the metal market there has been very little doing, owing to 
the recent drop in copper, which has naturally induced buyers to 
hold back Sarthee orders for manufactured goods, in anticipation 
of some corresponding reduction upon list rates; but so far manu- 
facturers have not made any further movement in a downward 
direction, 

With regard to the engineering industries, the position remains 
very much the same as I have reported for some time past. With 
the exception that one or two firms who are largely engaged upon 
specialities are kept fully employed, there is a continued slackening- 
off in nearly all departments, and an increasing keenness of com- 
| ser vats to secure any new work now giving out. This unsatis- 
factory outlook for trade with regard to the engineering industries 
is also borne out by the reports issued by the trades union 
organisations, which continue to record a steadily increasing 
number of unemployed members coming upon the books, with 
declining activity in most of the important industrial centres, 
Stationary engine builders are, however, reported to be moderately 
employed, and the same may be said of millwrights and some 
branches of engineering, but there is nothing like that demand for 
men as was the case a short time back, and as members fall out of 





po pam it is becoming increasingly difficult to provide them 
with new situations, 

Several impro ts in tion with wood-working machi- 
nery have recently been introduced by Messrs. T. and R, Lees, of 
Hollinwood, near Manchester. One of these is a new hand-feed 
planing machine and jointing machine, suitable for pattern makers, 
packing-case makers, and wood-working trades generally. In this 
machine, which has been termed the ‘‘ Climax,” the tables are in 
two parts, of extra length, and fitted with a safety guard and 
adjustable bevel fence, a special feature being the space 
between the tables, which is reduced to a minimum for 
the protection of the workmen. A special form of cutter 
block is fitted to the machine, carrying straight knives, so 
arranged as to work spirally and to give a shearing cut, which is a 
great improvement. The spindle and cutter block are made of 
special steel, forming one solid piece, working in horizontal gun- 
metal bearings, and the sides are planed to form back irons up to 
the knives. One advantage of this machine is that with little extra 
cost it can be supplied with a special form of cutter block, carrying 
three knives, by which the mach ne is enabled to do a third more 
work with very little increased expenditure of power, and to 
produce exceptionally fine planing. In connection with their 
wood-working machinery Messrs. T. and R. Lees have introduced a 
new patent self-acting knife-grinding machine, which is automatic 
in its action, whilst the emery wheel can be set to grind any depth 
of cut required. The knives can be ground hollow or concave, or 
to any required angle, and it is claimed that knives after being 
ground on this machine retain their cutting edges for a longer time 
than when ground by other processes, whilst they can be more 
readily sharpened at a whetstone. One great advantage of this 
machine, however, is that the knives in grinding never get burred, 
which is a serious difficulty in connection with many grinding 
machines at present in use. 

Except that house fire qualities continue in fairly active demand, 
there is only a quiet tone generally throughout the coal trade of 
this district, and the inferior descriptions used for manufacturing 
purposes especially are hanging upon the market, with prices weak 
and irregular. Common round coals continue in only moderate 
demand for iron making and steam purposes, and, with surplus 
supplies coming in from outside districts, there is a competition for 
business which tends to weaken prices. Engine classes of fuel 
have perhaps been moving off rather more freely, but there is no 
improvement whatever in prices, and inferior sorts continue to be 
pushed for sale at extremely low figures. At the pit-mouth 
quotations remain about as under :—Best house fire coals, 12s. 6d. 
to 13s.; second qualities, 10s. 6d. to 11s. ; and common house fire 
coals, 9s. to 9s. 6d. per ton. Good qualities of steam and forge 
coal average 8s, to 8s. 6d.; burgy can be bought at from 5s. 9d. to 
6s. 3d.; best slack, 5s. to 5s. 6d.; good ordinary sorts, 4s, to 4s. 6d., 
with common sorts obtainable in special lots at from 2s, 6d. to 3s, 
per ton upwards, 

The Salt Union are now putting forward inquiries for their slack 
contracts for next year, and judging from the exceedingly low 
figures that have recently been taken to secure business, they 
anticipate placing their contracts on very favourable terms, 4s, to 
4s, 6d. per ton delivered being, | understand, about the prices at 
which they expect to be able to secure supplies. 

In the shipping trade there is a moderately active business 
doing, and good qualities of steam coal delivered at the Garston 
Docks orthe High Level, Liverpool, are fetching about 9s. 9d. to 10s. 
per ton. 

Barrow.—There is a quieter trade to report this week in hema- 
tite pig iron, and orders are coming to hand very slowly as well on 
home as on foreign account. Business in Bessemer iron is quieter 
than it has been for some time past, as steel makers are not using 
such large quantities of metal, nor are they likely to do during the 
winter months. In forge and foundry iron there is not much doing, 
and two of the forty-three furnaces in blast are on spiegeleisen. 
The trade is in fact more depressed than it has been for two or 
three months, and it seems probable that a lessened output of pig 
iron will be shown to be justifiable. Stocks of warrant iron show a 
decrease of 1313 tons on the week, which represents a decrease of 
56,729 tons since December, 1890. Stocks now represent 152,656 
tons, in addition to the stocks held at makers’ works. _ Prices are 
easier at 48s, 6d. per ton for warrant iron net cash, and makers are 
asking 49s, net f.o.b. for parcels of mixed Bessemer numbers. 
Makers have done very little business during the week, and it is 
not likely that many new orders will result from the inquiries now 
coming to hand. 

In the steel trade the business doing is quiet all round. Tin- 
plate bar is about the only active department, and makers find 
plenty of orders at about £4 10s. to £4 12s, 6d. The tin-plate 
mills at the West Cumberland works at Workington have been put 
in operation this week, and it is expected that the plate mill and 
the rail mill at these works will suon be put in operation; but only 
a few orders are reported in the rail department. Some good 
orders are reported at Barrow for rails at ra to £4 2s, 6d. per ton 
for heavy rails, while light sections are selling at £5 15s. and 
£6 17s. 6d. for light and colliery sections. In blooms, billets, 
slabs, and tin-plate bars, a very quiet business is doing. Steel 
shipbuilding material and heavy steel castings are in good demand, 
and likely to remain so, 

Shipbuilders and engineers are more busily employed. The 
Naval Construction and Armaments Company has booked an 
order for a large cargo and passenger steamer for Messrs. William 
Thompson and Sons, of Dundee; a high-speed paddle steamer for 
Messrs. Pockett’s Bristol Channel Steam Packet Company, Bristol; 
the hull of a large steamer for Messrs, Aitken and Walker, Glasgow ; 
a hopper barge for New Zealand; an oil sailing ship for the Vest- 
landske Petrolé Umscompagni, of Bergen; a twin-screw passenger 
and cargo steamer for the Barrow Steam Navigation Company, to 
go on the Barrow and Belfast service, 300ft. long, and having a 
speed of eighteen knots; and a set of engines of 9000 indicated 
horse-power for H.M.S. Flora, now building at the Pembroke 
Dockyard. Several additional shipbuilding orders are expected at 
Barrow, and already there are indications of a very brisk trade for 
a year to come, 

Iron ore is weaker at 9s, per ton net at mines, and some prices 
are below this figure. 

Coal and coke quiet, but at steady prices. East coast coke at 
West coast ovens is quoted at 19s. 

Shipping remains depressed. The exports for the week, how- 
ever, show an increase of 4059 tons, being 16,517 tons, compared 
with 11,848 tons in the corresponding week of last year—an 
increase of 4659 tons. The aggregate shipments for the year, 
so far as it has gone, amount to 804,527 tons, compared with 
907,346 tons in the corresponding period of last year—a decrease 
of 88,859 tons, 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In hardware and cutlery, the Board of Trade returns for October 
show a total export business of £226,823, as compared with £248,625 
for the corresponding month of last year; for the ten months the 
values are £2,108,103 and £2,322,439 respectively. In steel there 
is an increase on the month, the value sent away having been 
£176,375, against £159,175 for October of last year. On the ten 
months, however, there is a decrease of £183,061. The gratifying 
feature of the month is the improved business done with the 
United States, which exported steel to the amount of £34,822, an 
increase of nearly £14, on October of 1890. 

During the last ten months the South Yorkshire collieries have 
sent to Hull 1,985,224 tons, against 1,820,024 tons in the corre- 
sponding period of last year. The increase on the month is over 
16,000 tons, the weight sent since last October having been 226,384 
tons. An unusual quantity of thick seam—Barnsley—coal has 
recently been sent to the Baltic ports. Sweden and Norway bave 








taken 253,282 tons, North Russia 199,358 tons, and Germany 
181,323 tons. The Thorncliffe Collieries are now next to Denaby 
on the return, having sent 12,648 tons last month, against 13,640 
tons in October of 1890; for the ten months their weight is 88,784 
tons, against 79,712 tons in 1890, Denaby took first place with 
18,424 tons, an increase of nearly 6000 tons, 

The Right Hon. A. J. Mundella, M.P., bas been in his Division 
—Brightside—since my last letter. In the course of some references 
to trade, he stated that it would not henceforth be necessary to go 
to Solingen for bayonets, as one of his constituents had solved the 
difficulties of manufacture. Mr. Mundella said it had long been a 
disgrace that the British army should be dependent upon Solingen 
for its bayonets—an opinion with which most English people will 
agree. I remember, shortly after the Soudan disclosures, calling 
upon our leading cutlery manufacturers to ask what reason Sal 
vented them from making swords. The reply was that the War- 
office were so much given to changing the patterns that the trade 
was not profitable. No sooner had they obtained the necessary 
patterns, and adapted their machinery and appliances to the pro- 
duction of swords on a large scale, than the authorities have 
changed their minds, and loss and inconvenience have ensued. 
There should not be so much scope for alteration in bayonets, and 
it is to be hoped that the Brightside manufacturer who, on Mr, 
Mundella’s authority, has solved all difficulties in this department 
of public supply, will find his enterprise fully rewarded by profit- 
able business. 

Details of the recent ivory sales in London, Liverpool, and 

Antwerp are now forthcoming. The total amount of ivory offered 
this year in the London market was 430 tons, as compared with 
371 tons in 1890. During nine years the value of ivory sold in 
London has been close upon three millions, the weight being 
3530 tons. Including Liverpool, where some 540 tons have been 
sold, the total value is augmented tooverthree millionsand a quarter. 
An exceptional African tooth, which weighed 161]b., has been 
acquired by an American purchaser for £125. It is intended to 
lace this tooth among the wonders of the Word’s Fair at Chicago. 
The ivory cutters, as the result of recent sales, have issued a new 
list, reducing prices from 2 to 3 percent. The choicest qualities of 
African ivory, used for the higher grades of cutlery, did not share 
in the general reduction of values. In mother-o’-pearl, also largely 
used in the Sheffield cutlery and kindred trades, there is no change 
to note. 

The new tariff proposals of Portugal are causing some anxiety 
in Sheffield file and steel circles. It is proposed to raise the duty 
on files to about 25 per cent., or nearly 3d. per pound weight. The 
Portuguese, it is stated, also contemplate augmenting very 
seriously the duty on steel. The new tariffs are very much higher 
than at present exist, and unless the proposals are materially 
modified, the effect on Sheffield trade in files, steel, and other 
goods cannot fail to be prejudicial. Sheffield is beiag hard hit all 
round in the world’s markets, The United States is the worst 
sinner, but France, Spain, and Russia have all followed, and now 
Portugal gives a stiff turn to the tariff screw. The difficulty with 
Portugal in Africa bas probably precipitated the present un- 
friendly proposals. 

The long-continued depression in shipbuilding is adversely 
operating against the call for axes, adzes, and other special tools 
used in the yards. A better business ought to have been done in 
edge tools with Spain by this time, but the Sheffield firms engaged 
in this market do not find their expectations justified by events. 
Here, as in Portugal, the new tariff regulations interfere with 
business. These proposals have been postponed for a few months, 

Messrs. Newton, Chambers, and Company, of the Thorncliffe 
Ironworks and Collieries, near Sheffield, have recently acquired 
the Grange Colliery from Messrs, George Chambers and Son, and 
are now the sole proprietors of the Mortomby coal, which has a 
unique reputation as a house coal. Mr. Joseph B. Jenkinson, one 
of the former proprietors of the Grange Colliery, has been 
appointed the company’s agent for the sale of house-coal, steel- 
melting and foundry coke, &c. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


UNDOUBTEDLY the trade of this district, if we except perhaps, 
the shipbuilding branch, is ‘‘ progressing backwards,” the tone is 
despondent, and prospects appear gloomy even for the winter 
season, when no one expects a large amount of business to be done. 
The settlement of the engineers’ overtime difficulty, which led to 
the strike of the men at the Tyne and Wear works, and which 
threatened to paralyse the other leading industries carried on 
in the North of England, has not had any effect in strengthening 
the market, for other influences have heen at work to counteract 
this. One thing that has helped to bring about an increase of 
depression, and has lessened the confidence of buyers, has been 
the extremely unsatisfactory character of the official Board of 
Trade statistics of our exports of iron and steel during October, as 
there cannot be any doubt about the badness of trade. Thus the 
shipments last month were only 287,685 tons, as compared with 
354,970 tons in October, 1890, and 420,195 tons in October, 1889 ; 
while during the whole ten months of this year, the quantity 
exported was only 2,796,711 tons, against 3,438,543 tons in 1890, 
and 3,498,185 tons in 1889, and the most marked decreases were in 
pig iron and railway materials, upon which this district is 
largely engaged, while in the descriptions of iron and steel that 
are more largely manufactured in the Midlands, such as bars, 
angles, sheets, &c., the exports have been fairly well kept up. 

This district is certainly feeling the depression more keenly than 
other British centres. Another circumstance which is telling detri- 
mentally upon the trade is the financial difficulty in Germany, 
and yet another is the failure of the French financiers to induce the 
French public to subscribe for the Russian loan. This has caused 
the financiers to have to find the money themselves, and to do 
this they have had to realise their South American and other 
bonds, which are hardly saleable at present. This has disorganised 
the money market, and further injured people’s confidence, so 
that no one is prepared to buy now especially for delivery 
next year. The rapid fluctuations in the copper market have 
assisted in depressing the iron market, the influence being in this 
wise:—The London syndicate, who hold the whole of the stock of 
Scotch warrants, are also large speculators in copper, and if they 
happen to be unlucky in their dealings in that metal they may be 
compelled to dispose of some of their Scotch warrants. The effect 
of liberating these warrants would be a rapid fall in the value 
thereof, especially as they are relatively much dearer than 
either Middlesbrough or hematite warrants, and are kept up 
at their comparatively high rate solely by the action of the 
London syndicate. The state of trade does not warrant a differ- 
ence of nearly 9s. between Scotch and Middlesbrough warrants. 
The fact is, the London syndicate are very much stronger 
than anyone could ever have expected, and they have the Scotch 
warrant market entirely under their thumbs, the Glasgow “‘ ring,” 
once so powerful, being out of the running altogether. The 
Scotch makers are profitting a good deal by this state of affairs, 
as consumers being unable to get warrants have to take makers’ 
iron, and for this the producers are securing a much better price 
than they would if warrants were competing. Cleveland is also 
benefitting, in that more iron is required from them for Scotch 
consumption. Thus for the makers this deadlock is of no little 
benefit. 

Producers of Cleveland pig iron have this week been quoting 
39s. per ton for prompt f.o.b. deliveries of No. 3 G.M.B., but 
merchants have asked and done business at 38s. 9d., and even that 
consumers, as a rule, were unwilling to pay, 38s. 6d. being their 
idea of the value of pig. The outlook is so gloomy and uncertain 
that no one is prepared to sell or buy for delivery further ahead than 
the end of this year, and thus no trustworthy figures can be given 
with respect to prices for contracts for execution next year. Middles 
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brough warrants have kept between 38s. 6d. and 38s. 10d. this week. 
The stock of Cleveland iron in Connal’s public warrant stores on 
Wednesday night was 148,957 tons, or 45 tons decrease since the 
month commenced. The exports of pig iron from Middlesbrough 
this month have so far been good, much better than were expected. 
Up to Wednesday night they reached 33,595 tons, as compared 
with 30,598 tons in October, 1891, and 34,362 tons in November, 
1890, each to llth. Nearly all the iron that has to be sent this 
season to the Baltic ports has been despatched from this district, 
and continental buyers are purchasing very little. No. 4 foundry 
pigs are sold at 38s. which is the figure that makers a fortnight ago 
were endeavouring to get for grey forge, for which they have now 
to accept 37s., and find very few willing to pay that. Local 
hematite is 50s. per ton for mixed numbers, and can hardly be less 
with the Bilbao-Middlesbrough ore freight up to 6s. 44d., though 
it was 3d. easier a few days ago. There is a scarcity of steamers 
in the ore trade, so many having been put into the grain trade, 
where freights have in some cases more than doubled during the 
last few weeks. 

The finished iron and steel manufacturers report a quiet demand, 
but as the contracts booked are numerous, works are kept in full 
operation, and prices are well maintained ; in fact steel plates are 
dearer, as the shipbuilders being able to secure orders more freely 
are buying more readily. Ship-plates are up to £6 2s. 6d., less 24 
per cent., f.o.t., and angles are £5 17s. 6d., less 24 per cent., 
though odd lots of the latter might be got at 2s, 6d. less. Heavy 
steel rails are stiff, at £4 5s. net, and sleepers at £5 5s. net, but 
the inquiry has become quieter again. Common iron bars are 
£5 12s. 6d., less 24 per cent., f.o.t., and other qualities in pro- 
portion, but some producers have been accepting £5 10s. Puddled 
bars are £3 12s, 6d. net at works, but there is not much on offer, 
or much wanted, as most consumers make their own. A portion of 
the ironwork for the new Thames Tunnel is to be manufactured in 
this district. 

The engineers’ strike on the overtime question has ceased, as is 
stated above, the men going back to work on Monday, the majority 
having voted by ballot in favour of accepting the proposals of the 
employers, which are, that on new work a man shall not be allowed 
to work more than twelve hours overtime in any one week, i.e., 
sixty-five hours altogether, and they can only be allowed to work 
230 hours altogether each month of four weeks, which means that 
they can have only eighteen hours’ overtime in the month. If on 
commercial repairs, they are allowed to work twelve hours per 
week overtime. As to apprentices working overtime, this is to be 
restricted, the employers having expressed their intention to see 
that the Factory Acts are rigidly enforced. Thus no apprentice 
under the age of eighteen years can either work night shift or over- 
time after six o’clock p.m. Last week 13,000 ballot papers were 
issued to the members of the Amalgamated Society of Engineers, 
not only in the Tyne and Wear districts, but also in the Tees and 
Hartlepool districts, and of these 6431 were returned, 3511 voting 
for tae acceptance of the proposals, or 591 more than those against. 
The strike at the Central Marine Engineering Works, West Hartle- 
pool, has terminated, the men re-commencing work on Monday; 
and the question as to whether the men who continued at work 
during the strike are to be dismissed, is to be referred to arbitra- 
tion. The strike lasted eight weeks altogether; but would have 
terminated four weeks earlier if the men had not, when they had 
had the concessions granted to them, made the outrageous demand 
for the dismissal of the five men who had refused to come out with 
them. It is difficult to see what evidence or arguments they can 
adduce to incline any arbitrator in their favour. 

The directors of Messrs. Dorman Long, and Co., West Marsh 
and Britannia Iron and Steel Works, Middlesbrough, in their 
second annual report announce a gross profit on their operations 
for the year ended September 30th of £56,977 13s. 7d., and adding 
the balance from last year, they have £62,783 7s. 8d. to divide 
among the shareholders. The dividend they propose to pay is 74 
per cent., or 7s. 6d. per share, of which sum 2s. 6d. has already 
been distributed. They write off £10,000 for depreciation and 
£10,000 to the reserve fund, and carry forward £1834 10s. 2d. to 
next year. Their operations would have been still more profitable 
if it had not been for the financial difficulties in South America, 
which necessitated the cancelment of a number of remunerative 
contracts and the postponement of several others. The works are 
now fully employed on orders of a satisfactory character. The 
directors intend to employ their surplus capital in putting down 
more steel furnaces and other machinery to increase the output 
and reduce the cost. The capital of the company is £520,000, of 
which £350,000 is in ordinary £5 shares and the rest in £100 deben- 
tures. The annual meeting of shareholders is to be held in London 
on December 2nd. 

The directors of the North-Eastern Railway Company at their 
meeting on Friday last appointed Mr. Waddington, at present 
audit accountant, to succeed Mr. Tidswell, the accountant, who is 
retiring on account of ill-health, and it is intended to merge the 
control of the two departments under one head, as from January Ist 
next. Mr. T. A. Wilson, who has for some years acted as chief 
assistant to Mr. Godfrey Smith, district passenger superintendent 
at Newcastle, is to succeed Mr. Welburn as district passenger 
superintendent at York, Mr. Welburn having recently been 
appointed general superintendent. Mr. Charles Ernest has been 
appointed assistant to Mr. Welburn in the passenger department, 
and Mr. Charles Steel assistant in the trains department. Mr. 
William Robinson has been appointed head of the office dealing 
with rates and fares for goods and passengers. 

The North-Eastern Railway Company, the owners of West 
Hartlepool Docks, as it also is of Tyne Dock and Middlesbrough 
Dock, intends to improve the facilities at the first-named place 
for the shipping of coal, and has given instructions for the 
preparations of plans for a new hydraulic hoist which will enable 
the largest class of steamer to take in her bunker coal at this port. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market opened fiat, with a declining 
tendency in prices, but there has since been an improvement in 
the demand for hematite pigs which has firmed up prices; and 
Cleveland iron is also firmer in consequence of the large shipments 
reported. Cleveland has sold from 38s. 54d. to 38s. 7d., and 
hematite from 48s, 24d. to 48s, 44d. cash. There has been scarcely 
any business in Scotch warrants, which have been quoted nominally 
47s. 3d. to 47s. 6d. cash buyers, sellers asking 49s. 

The prices of makers’ iron have been giving way to some 
extent; while G.M.B. qualities are 6d. higher owing to the 
nominal firmness of Scotch warrants, some of the makers’ prices are 
6d. to 1s. lower than last week. G.M.B., f.o.b. at Glasgow, per 
ton, No. 1, 48s.; No, 3, 47s. 6d.; Govan and Monkland, No. 1, 
48s.; No. 3, 47s. 6d.; Carnbroe, No. 1, 48s. 6d.; No. 3, 48s.; 
Clyde, No. 1, 56s.; No. 3, 52s.; Gartsherrie, Summerlee, and 
Langloan, No. 1, 56s, 6d.; No. 3, 53s. 6d.; Coltness, No. 1, 
57s. 6d.; No. 3, 54s.; Calder, No. 1, 57s.; No. 3, 53s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 56s. 6d.; No. 3, 50s. 6d.; 
Eglinton and Dalmellington, Nos. 1, 50s. 6d.; Nos. 3, 49s. 6d.; 
Shotts, at Leith, No. 1, 58s, 6d.; No. 3, 55s. 6d.; Carron, at 
Grangemouth, No. 1, 59s.; No. 3, 53s. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 6586 tons, compared with 5030 in the corresponding 
week of last year. The shipments included 880 tons to Australia, 
723 to Germany, 378 to Holland, 350 to the United States, 90 to 
Belgium, 75 to France, 45 to India, 425 to other countries, and 
the coastwise shipments were 3620 tons against 2911 in the 
corresponding week. 

Since last report 2 furnaces have been taken off ordinary pig 
iron, and 2 added to the number making hematite. There are 
now 53 producing ordinary iron, 20 hematite and 5 basic—total 76, 
compared with 6 at this time last year. 





The import trade in hematite ore is quiet, although the 
arrivals exhibit some improvement. In the course of October 
there was landed in the Clyde 32,880 tons of this ore, against 
13,950 in the same month of 1890. The imports for the past ten 
months aggregate 218,148 tons, compared with 425,725 in the 
corresponding period of last year. 

In the steel trade most of the works appear to be well supplied 
with orders to go on with in the meantime. The dulness of the 
current inquiry, however, is now causing some little anxiety. The 
advices from abroad especially are not nearly so encouraging as 
they were a few weeks ago. In these circumstances there is an 
easier tendency in prices, and although no formal reduction has 
been made, it is understood that some concessions would, without 
much difficulty, be obtained by buyers. 

The finished iron trade is likewise quiet, a general dulness having 
settled down upon the market for the present. Some authorities 
are of opinion that an improvement may take place before the end 
of the year. The prices are nominally unchanged. 

There is a good deal of activity in the malleable tube trade. 
Messrs. James McGhie and Co., tube makers, Coatbridge, have 
purchased the Milnwood Iron and Steel Company’s works at 
Mossend, where they intend to manufacture their own strips, also 
putting down a plant there for making tubes. 

The coal trade is fairly active ; while the inquiry for export has 
decidedly slackened, the inland demand has been improving, both 
for household use and manufacturing purposes. Prices are accord- 
ingly steady. 

The movement among the miners for an increase of wages has 
made little progress. The men have had steady employment for a 
long time, and have been earning fair wages. They have few real 
grievances, and are less disposed than on many former occasions to 
listen to the advice of the agitator. 

The trade in the manufacture of nickel at Kirkintilloch, near 
Glasgow, is expanding. During the last ten months the shipments 
of nickel ore from New Caledonia to the Clyde for the Kirkintilloch 
works have amounted to no less than 27,888 tons, showing an 
increase of 15,310 tons over the arrivals in the same period of 
1890. The demand for nickel for the production of nickel steel is 
increasing, both in this country and abroad. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A FEW of the more hopeful shippers at the Cardiff duck believe 
that the present slack trade in coal is temporary, and point in 
proof to the continuance, week after week, of the same figures in 
the price list. 1am afraid such a belief isillusory. In all parts of 
the district there is constantly an idle day or two, and the accu- 
mulations at sidings, at collieries, and at the railway stations, tell 
an unmistakeable tale. On Saturday last, both on the Taff and 
Rhymney, the collection of laden coal trucks at Cardiff was one of 
the largest I have seen. As forsmail, at several places I have seen 
it tipped. Small is the ‘‘ bone” of contention between the coal- 
owners and the colliers, and when it was at 7s, there was some 
reason in the collier’s demand for payment, on condition that he 
accepted less for cutting large; but now it is only worth 4s. at 
Cardiff. This in round numbers is 2s, at pit, and if it falls lower— 
and it is very likely to—the only benefit to the coalowner will be 
that it is got out of the way. The question thus answers itself. 
The colliers are admitting on all hands a declining trade, and at 
all their meetings are pressing for a weekly holiday, so as to 
lessen the output and keep up prices. The Dowlais colliers at a 
large meeting on Saturday voted to a man for it. Next month 
mass meetings are to be held all over the district, and I fear that 
unless ‘‘ Mabon” and the miners’ agents stand up firmly against 
such a short-sighted policy they will carry it. Apart from its 
being an illusory resort to bolster up prices, it is unjust to the coal- 
owners, who have all the expense of ‘‘dead work” going on, and 
upon these holidays no return. 

On ’Change at Cardiff, mid-week, steam coal was quoted at 13s. 
to 13s. 3d. best, seconds from 12s., and small from 4s. 

A note from a liberal-minded coalowner respecting prices will 
not be out of place here. ‘‘ I do not complain of prices,” he said. 
‘*1f we had a good free trade for steam at 12s. at port, wages and 
all adjusted, it would be better for us all round. The nimble 
shilling beats the slow crown.” 

A sluggish trade, as at present existing and at present figures, 
does not pay. Even in house coal there is not the needed vitality. 
No. 3 Rhondda is selling at 12s, to 12s. 3d., through coal from 10s., 
and best small 8s. 6d. At Swansea No. 3 Rhondda is quoted at 
13s. to 13s. 3d., and best anthracite from 15s. to 16s. 

Patent fuel has slackened in demand, quotations firm 12s. 6d. to 
13s, Coke remains, Cardiff and Swansea, at last week’s quotations. 
Pitwood is in good demand, and best wood at Swansea is selling 
from 18s. 6d. to 18s. 9d. 

An unfortunate accident has occured at the East Pit, New Trede- 
gar, the property of the Powell Duffryn Company. On Friday 
last an outbreak of water began, and defied all ee linn and skill 
to stop it. This has necessitated stopping the pit. The horses, 
fifty-nine, have been brought up, and all tools, and for the time 
700 men are idle. Vigorous efforts are being made, and it is hoped 
that the source will be found and the inrush stopped. 

The Dowlais Company’s new colliery at the dhastans Junction is 
progressing well. For extent and solidity it must take a place 
amongst the principal collieries of the ccunty. Quite a town is 
already rising by the side in readiness for the colliers, but as the 
coal has been well proved on each side, the fullest confidence exists 
about the winning. 

I am informed that an extension of dock accommodation bas 
been finally resolved upon at Cardiff. The accepted scheme 
appears to be that known as the Abernethy. Prior to the forma- 
tion of the Roath Dock the scheme was considered, but abandoned 
when powers to construct a large Roath Dock were applied for. 
Now it is again to the front. The site is an admirable one, and the 
proposal gives sufficient water for the largest vessels afloat, and 
will be so close to the Roath Dock as to give alternate ingress. It 
is well placed for railway accommodation, as may be inferred when 
it is added that Mr. Harman, late of the Taff Vale, sketched out 
the plan. One of the ‘‘ideas” of the movers in the matter is a 
passenger route to America. 

The iron and steel trades are duller than ever. Prices are low 
all round, quantities ordered small, and at no place is there any- 
thing like vigorous work being done. 

Unfavourable advices from the tin-plate works have caused 
depression at the principal works turning out tin bar, and I am 
informed that orders are beginning to run low. On ’Change, 
Swansea, this week, Glasgow pig iron was quoted at 47s. 44d. to 
48s. The market was flat. Welsh bars are at £5 7s. 6d. to£5 10s.; 
heavy steel rails from £4 5s.; light, from £5 10s.; Bessemer blooms, 
from £4 10s.; bars, from £4 15s.; Siemens, from £5 2s. 6d. 

Newport coal shipments last week amounted to 58,304 tons. 

At Swansea iron and steel prospects are looked upon as dis- 
couraging, and temporary stoppages are talked about. Swansea 
last week imported nearly 900 tons pig, and 700 tons bars, 
Stocks of pig are increasing in many quarters. 

In tin-plate orders are certainly on the increase, the only defect 
is that prices keep so low. Next week, if the weather is favour- 
able, there will be heavy clearances to America and San Francisco. 
Last week the exports of tin-plates only amounted to 26,157, 
while stocks from works came up to 48,914 boxes. Swansea 
harbour trade generally showed an increase of 18,000 tons upon 
the week, 

The great need at Swansea, and in the Newport and tin-plate 
district generally, is an advance in price. At present rates the 
margin of profit must be next to nothing to some makers. Prices, 
mid-week, were: Cokes, 12s, 9d. to 13s,; Bessemer, 18s. o 13s, 3d.; 
Siemens, 13s. 6d. to 13s. 9d. 

Charcoal, 15s, to 19s.; ternes, 25s, 6d. to 27s, 6d. 








I am favoured with returns showing the tin-plate trade of South 
Wales for the past month. The exports to America were of the 
value of £178,561, as compared with £540,190 for October last 
year. Russia was £43,000, as against £16,133, for October, 1890 ; 
and Holland, France, Australia, and Canada showed great im- 
provement. Canada, for instance, had this October £50,081, as 
compared with £24,723 October, 1890, In all, the value of tin- 
plates exported in October totalled £411,512, as compared with 
£2,669,540. 

The great falling-off has been in the American trade. Statistics 
for October show a decrease of 38,499 in the coal shipments from 
the whole of the Welsh ports, as contrasted with September. 
Cardiff and Newport were the ports showing a decrease, Llanelly 
and Swansea an increase. In iron and steel there was a decrease 
of 1100 tons, in coke an increase of 2000 tons, on the month, In 
patent fuel there was also a slight increase, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


DuRING this week no progress has been made on the general iron 
market over here towards a more animated and altogether more 
satisfactory condition. Business transactions continue to move 
within rather narrow limits, neither producers nor consumers 
caring to enter forward engagements of any importance. 

On the Silesian iron market a certain falling off in business has 
been noticeable since last week, specifications coming in rather less 
freely than before. Activity has, nevertheless, been well main- 
tained at the works, orders of older date securing employment for 
some time. Stocks of pig iron have been considerably reduced of 
late, in consequence of which the Laurahiitte will probably blow in 
another blast furnace very shortly. All descriptions of railway 
material have still been briskly inquired for, from inland as well as 
from abroad. The Kiénigshiitte, for instance, has sold large lots 
of rails, &c., to the Danubian principalities, The business done 
in malleable iron has also been pretty satisfactory, bars and girders 
being in active request. For the last-named article some very 
good orders have been coming in from Italy. 

The condition of the Austro-Hungarian iron market bas re- 
mained unchanged. ‘The business in bars and girders may still be 
termed a fairly satisfactory one, while that in heavy plates may be 
called brisk and remunerative. Only in railway requirements, 
such as rails, engines and wagons, a considerable stagnation has 
set in of late, but the orders for 45 locomotives and 650 wagons, 
given out for 1892 by the State railways, will again secure employ- 
ment to that branch of industry. 

The French iron market bas uot changed in any way that would 
deserve special notice since last letter. 

In Belgium the condition of the market continues unfavourable, 
and prices can only with difficulty be maintained. 

The tone of the Rhenish-Westphalian iron market has not 
gained in confidence since last week. Some specially favoured 
branches of business excepted, demand leaves much to be desired, 
and prices are, in many instances, firm only because they have 
arrived at a point where there is hardly any profit left, and con- 
sequently no further going down. Besides this the actual costs of 
production remain as high as before, and the firmness in the price 
of coal prevents any hope of lower notations for that article. The 
ore trade is weak, generally speaking, and quotations are as before: 
—M. 7°50 to 8 for spathose iron ore; M. 10 to 12 for roasted ditto 

er ton at mines ; Nassau red iron ore, M. 9 to 9°20 p.t., free 

illenburg. In Luxemburg-Lorraine, red minette, 40 p.c. con- 
tents, is noted M. 3°20 p.t.; inferior sorts, M. 2°30 and M. 2°60 p.t. 
at mines. Business is quiet on the pig iron market. There is very 
little confidence in the future, and buyers maintain a reserved 
position. Forge pig is, comparatively speaking, best inquired for, 
owing to the fair employment of the rolling mills. Prices are, for 
forge No. 1, M. 52 to 53; No. 2, M. 49°50; and No, 3, M. 45 to 
47 p.t. at works. Inland demand for spiegeleisen is quiet, most of 
the works having covered their demand for the last quarter, but 
foreign inquiry is pretty lively, and some orders of importance are 
under negotiation. The 10 to 12 p.c, quality continues to be noted 
M. 57 p.t. Good foundry qualities are quoted M. 69 to 58 p.t.; 
basic, Mi. 50; Bessemer, M. 57 to 63 p.t. at works, 

On the malleable iron market activity is, on the whole, less lively 
than last month. The autumn business in bars, for instance, has 
turned out far less favourable than was generally expected, and 
prices for bars have been rather depressed of late. Recent tender- 
ings have shown quotations lower than those fixed by the Syndicate. 
Girders have remained unchanged in quotation, though rather 
depressed by foreign competition and by those works not belong- 
ing to the Convention. Orders for plates are coming in less 
regularly than some weeks ago, but the works continue on the 
whole satisfactorily employed. Complaints are heard, on the other 
band, regarding the situation of the sheet trade. Ata late tendering 
for steel rails and sleepers M. 115 p.t. was the lowest offer. Latest 
list quotations per ton at works are as follows :—Good merchant bars, 
M135; angles, M. 140 to145; girders, M.105; hoops, M. 140 to 145; 
billets in basic and Bessemer, M. 90 to 95; heavy plates, M. 170 
to 175; tank ditto, M. 150; steel plates, M. 160; tank ditto, 
M. 135; sheets, M. 135 to 145; Siegen thin sheets, M. 130 to 135. 
Iron wire rods, common quality, M. 130; drawn wire in iron and 
steel, M. 120 to 180; wire nails, M. 135; rivets, M. 180 to 183 ; 
steel rails, M. 115 to 120; fish-plates, M. 120 to 130; steel sleepers, 
M. 115 to 120; complete sets of wheels and axles, M. 300 and 
higher ; axles, M. 220; steel ties, M. 220 to 230; light section 
rails, M. 110. 

The Société T. Cockerill, Seraing, can give a better account of 
business transacted this year, the dividend proposed at the late 
general meeting being 75f. per share, against 60f. in previous 
year. Orders booked on the 10th of October are stated to have 
represented value of 11,481,000f., against 9,894,000f. on the same 
day in year before, 

In those districts of this country where the manufacture of the 
smaller goods of brass and other metals, such as artificial orna- 
ments, buttons, buckles, chains, &c., is the old-established staple 
article, the MacKinley Bill is being severely felt. Some of those 
firms which are now unable to work full time can look back on a 
century since their establishing, and even in these days of unrest 
and discontent they mostly have succeeded in keeping a stock of 
steady, respectable, and skilled men. It is reported that some of 
those houses have lately, of their own accord, granted additional 
pay, socalled ‘“‘ Theurungszulage,” to the married men, but in such 
a manner that the money is to be given direct to their wives on 
pay day. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 5th, 1891. 

Prices for all kinds of iron and steel products continue excep- 
tionally low at this point, and throughout the interior, Crudeiron 
quotations range from 18dols. down to 17dols, for No. 1, and 
from 16dols, to 15°50dols. for No. 2. Southern brands are 
receiving more attention in Northern markets, because of the 
difference in price. Production is increasing slowly, and an 
accumulation of stocks will probably take place unless demand 
should expand within thirty days. Large buyers do not anticipate 
much lower prices, knowing that production is now pretty near to 
cost. Bar mills throughout the country are making iron at a bare 
margin; prices ranging from 1°60 to 1:70 per 100 lb. The 
most active demand at present is for boiler plate for prompt 
delivery. A few heavy transactions in steel rails during the past 
few days aroused the hopes of steel makers. The volume of 
business throughout the country has not added in excess of last 
year as yet, taking the whole season into account, but the volume 
of business for the past month is far in excess of the same month 
last year. 
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NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Automatic Sash Fastener Company, Limited, 

This company was registered with a capital of 
£12,000 in £10 shares. The objects for which 
this company is established are sufficiently indi- 
cated by the title, and with a view thereto to 
adopt and carry into effect an agreement, made 
October 7th, between W. J. Autram of the one 
part and J. W. Leppard, on behalf of this com- 
vany, of the other part. 

Most of the regulations contained in Table A 
apply. 
Bicester Electricity Supply Company, Limited. 

This company was registered with a capital 
of £5000 in £5 shares, to carry on in Bicester the 
business of an electricity supply company in all 
its branches, also as electricians generally, 
mechanical engineers, &c. 

Registered without articles, 





British Screw Company, Limited. 

This company was registered with a capital of 
£100,000 in £10 shares, to carry on the business, 
in all its branches, of a manufacturer of and 
dealer in screws, nails, bolts, nuts, &c., as wire 
drawers and workers of metals of all descriptions, 
iron, steel, and brassfounders, colliery proprietors, 
engineers, and machinists, &c. The first sub- 
scribers are :— 

Shares. 
E. G. Angell, Providence, Rhode Island, U.S.A. 
C. Thurston, Providence, Rhode Island, U.S.A... 
0. Arnold, Providence, Rhode Island, U.S.A. 
C. L. Rogers, Leeds, Yorks ee aes 
F. G. Longse, Leeds, Yorks .. .. .. .. 
L. Thomas, 8a, Rumford-place, Liverpool .. 
H. A. Stirling, 8a, Rumford-place, Liverpool 

The number of directors is not to be less than 
three nor more than seven. The first are the 
first signatories to the memorandum of association. 
Qualification not specitied, | Remuneration to be 
determined by the company in general meeting. 


et et 





Linton Waterworks Company, Limited. 

This company was registered with a capital of 
£1000 in £10 shares to supply the village and 
township of Linton, in the West Riding of York- 
shire, and the neighbourhood thereof, with water, 
and to carry on the business of a waterworks com- 
pany in all its branches. 

Registered without articles of association. 





Sectional Standards, Limited, 

This company was registered with a capital of 
£3000 in £10 shares, to carry into effect an agree- 
ment made October 7th between William Pitt of 
the one part, and A. Hemming, on behalf of this 
company, of the other part, for the acquisition of 
certain letters patent relating to improvements in 
telegraph and other poles, and generally to manu- 
facture and deal in the same. 

The number of directors is not to be less than 
three, nor more than five, The first shall be F. 
H. Lloyd, F. N. Cowell, and F. W. Drewett. 
Qualification 10 shares. Remuneration not speci- 
tied, 


East Coast Engineering Company, Limited. 
This ag oy was registered with a capital of 
£2000 in £10 shares, The objects for which this 
company is established are sufficiently indicated 
by the title. 
Registered without articles of association. 





tlobe Electric Company, Limited. 

This company was registered with a capital 
of £10,000 in £1 shares, to acquire electrical and 
mechanical engineering businesses of all kinds, 
sncluding chemical engineering, and generally to 
develope and work the same, 

With slight modifications the regulations of 
table A apply. 
Concentric Seamless Steel Tube Company, Limited. 

This company was registered with a capital of 
£20,000 in £5 shares, to acquire the undertaking 
of a weldless steel tube manufacturer hitherto 
carried on at Dartmouth Works, Dartmouth- 
street, Birmingham, by George John Nossiter, 
and to carry on and extend the said business in 
all its branches, 

The number of directors is not to be less than 
two nor more than five. The first are George 
John Nossiter and George W. Holt. Qualifica- 
tion five shares, Remuneration to be determined 
by the company in general meeting. 





Metropolitan Exhibitions Syndicate, Limited. 


This company was registered with a capital of 
£5000 in £1 shares, to carry on in England or 
elsewhere the business of exhibition promoters in 
all its branches, 

Registered without articles of association. 


Recorder Cab Syndicate, Limited. 

This company was registered with a capital of 
£10,500 in £1 shares, to carry on in all its branches 
the business of cab, carriage, and omnibus pro- 
prietors, and with a view thereto to carry into 
effect an agreement made October 22nd between 
C. W. Owen and W. Grimes of the one part, and 
P. B, Colgrave, on behalf of this company, of the 
other part ; also to manufacture and deal in cabs, 
carriages, &c, 

With slight modifications the regulations con- 
tained in Table A apply. 





Self-Feeding Safety Saw Bench, Limited. 

This company was registered with a capital of 
£10,000 in £5 shares, to acquire the invention 
known as Boultbee’s Automatic Safety Feed Saw 
Bench, and the patents and patent rights relat- 
ing thereto, in accordance with an agreement 
made October 26th between F. R. Boultbee of the 
one part and E. Heathfield, on behalf of this com- 

any, of the other part, to manufacture saw 

nches according to said invention or otherwise, 
and generally to carry on business as engineers, 
machinists, carpenters, &c. 

The number of directors is not to be less than 
three, nor more than five. The first are Max 
Krook, Thos, Griffiths, A. J. G. Anson, and F, 
Boultbee. Qualification 10 shares, Remunera- 
tion £50 each per annum, 





THE PATENT JOURNAL. 
Condensed from ‘ The et Oficial Journal of 
‘atents, 


Application for Letters Patent. 


*,* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


81st October, 1891. 

18,802. DirFERENTIAL PULLEY Biocks, J. W. Midgley, 
Keighley. 

18,803. Sarety Taps, H. Fawsitt and A. J. D. Smith, 
Manchester. 

18,804. Corset, M. E Lunn, London. 

18,805. Apparatus for Loapinc CarTripogs, G. B. 
Jacobs, London. 

18,806. Gas Recutator, L. Boore, J. F. Diehl, J. E. 
Haas, and M. J. Faux, London. 

18,807. Steam Enoines, A. E. Parsons, London. 

18,808. Sea Was, J. Ireland, Blackpool. 

18,809. CoLourine TextiLe Faprics, &c , E. C. Kayser, 
Huddersfield. 

18,810. Fotpinc and Wrarrinc Macuinery, J. Stott, 
F. Waite, and J. Saville, Bradford. 

18,811. Bripes, E. Martin, London. 

18,812. WHEELS, J. Spencer, London. 

18,813. UTILISING UveRFLOW BEER, 

mdon, 

18,814. VeLocipepes, J. H. Ball, London. 

18,815. Cups, H. Caston, London. 

18,816. ConTROLLING the FLow of Liquips, G. Clulow, 


J. Hanson, 


mdon. 

18,817. Carpet Strrercurers, W. P. Thompson.—(L. 
Fleischmann, United States ) 

18,818. LinoLeuM FLoorc.orty, R. F. Flynn, Fife, N.B. 

18,819. Desks and Ruuers, G. M. Milne, London. 

18,820. Automatic Suip’s Loo, J. G. Stephens, 
Dundee. 

18,821. AppLiances for Sprvat Arrections, A. E. 
Williams and J. Reynolds, Liverpool. 

18,822, Rerricerators, C. F. Miller, London. 

18,823. Oi. Lamps and Sroves, J. and G. Bryant, 
Southampton. 

18,824. OrNAMENTAL Bricks, &c., A. Lutschaunig, 
Liverpool. 

18,825. ComBineD Burrers aud Coup.ers, J. Norman, 
Liverpool. 

18,826. MaTeRIaAL for SurcicaL Banpaces, G. C. W. 
Breiger, London. 

18,827. CARBON Printep Tyres, M. Raphael, London. 

18,828. FasTENING Doors, 8. Crick, London. 

18,829. AppanaTus for IMpREGNATING Woop, E. Porr, 


mdon. 

18,830. Hypravutic Jacks, D. T. and H. W. Young, 
Birmingham. 

18,831. MaGnetic ELecrric Hair-pins, &c., G. Cohen, 
Manchester. 

— Consumino Smoke, I. 8. McDougall, Birming- 

am. 

18,838. CaLcininc Brewers’ Rervuse, E. Barlow, Man- 
chester. 

18,834. Application of ELecrricity, A. Howlison and 
W. J. Nelson, Manchester. 

18,835. Sievers’ Patrern Bur, F. Sievers, London. 

18,836. Dust Pans, C. Debrunner, London, 

18,37. Supportinc Evecrricat Conpuctors, Siemens 
Bros. and Co.—(Siemens and Halske, Germany.) 

18,838. Macuines for SHEARING BLooms, C. Davy, 
London. 

18,839. Cauters for SurcicaL Purposes, L. L. G. Baij, 
London. 

18,840. DIssEMINATING 
London. 

18,841. THermo-cauTeER, L. L. G. Baij, London. 

18,842. VeLocirepes, E, Jaeger, London. 

18,843. Manuracture of Gas Lamps, G. Ragot, 
London. 

18,844. Caprive Bau, F. Jenner, London. 

18,845. ADVERTISING by ImacinaRY Means, F, W. Morris, 
London. 

18,846. Savines’ Banks for Corn, C. Baker, London. 

18,847. ALarUM CLock, O. Kreuzer, London. 

18,848. Razor Srrops and Cases, R. Cooper, Man- 
chester. 

18,849. SteeRING VesseELs, P. Watts, London. 

18,850. Extraction of Precious MetTats from OREs, 
J. M. McMahan, London. 

18,851. CompounD of INDIA-RUBBER and Fipre, W. 
Golding, Manchester. 

18,852. Cricket Stump, H. C. Crawford, London. 

18,853. Wire Stretcuer, W. W. Horn.—(J. P. Bolon 
and Son, United States.) 


Vapours, L. L. G. Baij, 


2nd November, 1891. 


18,854. Construction of Arc Lamps, F. T. Schmidt, 
radford. 

18,855. Dynamos and Execrric Motors, W. 8. Free- 
man, Otford. 

18,856. GuaRD for Prorectinc Purses, H. E. Bass, 
London. 

18,857. Meter to Measure Evectricity, E. H. P. 
Humphreys, London. 

18,858. Feepinc Bacoine to Saws, R. Shackleton, 
Bradford. 

18,859. Mop for Dustinc F ioors, D. A. Garner, 
London. 

“— Rotary Enoings, J. and G. A. Dawson, Brad- 
ord. 

18,861. Nirrate of Ammonia, A. McDougall, Man- 
chester. 

18,862. Pipe Joints, W. Gleave, Heaton Moor. 

18,863. PuzzL—E Purse or PORTE-MONNAIE, J. Rye, 
London, 

18,864. Secuninc Hanpies to Brusues, T. Greatorex, 
Sheffield. 

18,865. Feepinc and Heatine Borers, E. J. Duff, 
Glasgow. 

18,866. Seats for TRamcars, &c., C. Desprez and C. J. 
Hole, Bristol 

18,867. Joints of SreaM GENERATOR FLvEs, G. Denton, 
Sheffield. 

18,868. Fire Licurers, D. Rylands and H. *’ atters, 
Sheffield. 

18,869. Nait, A. Smith, London. 

18,870. Domestic and other Borters, T. W. Brittain, 


lentpert, 

18,871. FasreNiING THEATRE Doors, &c., R. A. Briggs, 
Edinburgh. 

18,872. Heew Prater for Boots, &c , J. Calvert, Accring- 


ton. 

18,873. BrazeD Meta Tupes, L. Castiglione, Bir- 
mingham. 

18,874. Automatic Fish Striker, W. 8S. Hearder, 
Plymouth. 

18,875. Dryinc Boots and Suogs, G. P. Simons, 
Leicester. 

18,876. SHakino Apraratus, W. R. Dunstan and T. 8. 
Dymond, London. 

18,877. Umpreias, J. McLaren, Bootle. 

a Sixx, 8. Fisher and H. Murgatroyd, 

ifax. 
—_, WATERPROOF PareR So.ution, G. M’Connell, 


mdon. 

18,880. Hotprrs for CurtinG Tooxs, F. W. Lanchester, 
Birmingham. 

18,881. Mepicine to Take the Prace of Pius, W. 8. 
Cundy, Woolwich. 

18,882. CLosinc Gates, I., V. W., and M. L. Riley, 


London. 
— Cuvurcu Foortstoot, J. 0. Byrne and G. Byrne, 

ndon. 
18,884. Dust Brn and Crnper Sirter, F. Cooke, London. 
18,885. INstRUMENTS for Reapinc Music, J. Grave, 


psom. 
18,886. BorLeR and other Furnaces, F. Steffens, 


mdon. 

18,887. Turning or Srererinc Suirs, M. Weihe, 
ondon. 

18, wet Stampinc CuHeques and Drarts, J. Judd, 
mdon, 





18,889. Writinc MareriaL, G. O. Tschaplowitsch, 
London. 

18,890. Dynamos, Siemens Bros. and Co., Limited, 
London. 

ee, Sionatiino, &., W. J. 8. Barber-Starkey, 


on. 

18,892. Seats, D. R. Munro and J. T. G. A. Bourne, 
London. 

18,898. PexHoLper, W. D. Ross, 7 

18,894. CycLe PropeLiina Pepats, W. Foxcroft, Bir- 


mingham. 

18,895. CoaTino{PiLes, C. H. Mathews.—(£. &. Mathews, 
United States.) 

18,896. IMPROVEMENT in Razor Srrops, W. R. Pullman, 
London. 

18,897. RecuLatine Suppty of Evecrricity, R. Wood, 
London. 

18,898. InsuLaTING and Prorectinc Devices for 
Evectric Mains, W. F. Taylor and G. J. Philpott, 
London. 

18,899. Meters, W. F. Taylor and G. J. Philpott, 
London. 

18,900. Woot Compinc Macaines, W. M. Lange, 


mdon. 

18,901. Heatinc, J. B. Torres and J. D, Benjumea, 
ndaon, 

18,902. Conpuits, G. F. Redfern.—(S. Bergmann, Ger- 


many. 

18,908. Venicte Brakes, H. Fanon and J. Théris, 
London. 

18,904. EmpLtoyinc Carsonic Acip Gas in REFRIGE- 
RATING Apparatus, E, Hesketh and O. J. Ellis, 
London. 

18,905. Evecrric Raitway Sianas, J. O. y Espinosa, 
London. 

18,906. SHARPENING Biapes of Toots, E. J. Frewen, 
London. 

18,907. Extraction of Merats from Ores, J. M. 
McMahan, London. 


3rd November, 1891. 


18,908. AUTOMATIC 
Baldwin, London. 

18,909. MANUFACTURE of Bunos, &c, A. Hartley, 
Brighton. 

18,910. Dram Traps, J. R. Anderson, London. 

18,911. LicuTinc Coat Fires, W. C. Owston, Carle- 


FEED-WATER ReGULATOR, J. 


ton. 
18,912. Carp for Cycite Bearinos, J. L. Davis, 


erby. 

18,913. SOLUBLE QuINOLINE Antiseptics, A. Lembach, 
U. Schleicher, and C. J. Wolff, Manchester. 

18,914. WeicHine Macuinegs, H. Pooley, Liverpool. 

18,915. Leap Castine, &c , P. J. Davies, London. 

18,916. Evecrric Car Trois, D. D. Nuttall, Bir- 
mingham. 

18,917. Sewinc Macuines, A. Anderson.—(7The Singer 
Manufacturing Company, United States ) 

18,918. PenHOLDERS, R. F. Mackay, Dundee. 

18,919. Brewers’ Setr-actine Spite, W. and R, G. 
Morgan, Swansea. 

18,920. BittiarD Bau Returner, R. Gale, London. 

18,921. Frrerroor Fioors, J. H. Blakesley and A. 
Rammage, London. 

18,922, ScarF Cups, W. Pearce, Birmingham. 

18,923. Fire Stanps,W. P. Eglin, Halifax. 

18,924. Can WHEELS, J. A. Webber, London. 

18,925. Setr-actinc Brake for Wacons, &c., O. D. 
Deacon.—(J. D. Howell, Cape Colony.) 

18,926. AuToMATIC Foc Sicnat, J. W. Judge, Keighley. 

18,927. Fasreninc for Door Knozs, T. T. Knell, 
London. 

18,928. Evecrricity, E. R. Dale, London. 

18,929. Rotary Corn Rupper, H. Bertel and A. 
Wagner, London. 

18,930. Fiscer Rest ATTACHMENT for PENHOLDERS, 
W. J. Green, London. 

18,931. Oprarninc Merats by Evectriciry, J. Pullman 
and H_ Lane, London. 

18,932. HorsesHor, J. McKenzie, London. 

18,933. MARKING Lines on BILLIARD TaBLEs, O. Coote, 
jun., London. 

18,934. Roor for Tops of Tramcars, &c., E. Kingston, 
London. 

18,935. Penci, Case and SHARPENER, W. F. Wright, 
London. 

18,936. StapLe for Fruit Trees, 8. G. Field, London. 

18,937. SHeep SHearinc Macuines, G. F. Redfern.— 
(F. Y. Wolseley, Australia.) 

18,938. PropuUcING FILAMENTS for INCANDESCENT LAMPS, 
R. Langhans, London. 

18,939. APpaRaTus for Ro.tuinc Guass, J. W. Bonta, 
London, 

18,940. ALmManacs, T. McNally, London. 

18,941. Fastenines for Garments, &c., R. Golland, 
London. 

18,942. DispLayinc Goops, W. P. Ingham and H. 
Bennett, London. 

18,943. LeTTeR-BoxEs, M. Seed, London. 

18,944. GLoves, E. C. J. Kerridge, London. 

18,945. Sranp for Hotpine Bauis of THreaps, K. Col- 
son, London. 

18,946. PREVENTING RartLway Tran Co.uisions, R. 
Haddan.—(E. Espiau and P. Ferrer, Spain.) 

18,947. Rerarninc a Lirr Car or CaGE at any Pont 
of its TRAVEL, F Giles, London. 

18,948. Pumps, P. Fabre, London. 

18,949. CoIN-FREED Camera Osscuras, E. W. Banner 
and R. J. Humphreys, Liverpool. 

18,950. STRETCHING GLoves, J. Stott, Liverpool. 

18,951. Frinisnine Leatuer, B. J. Gibney, London, 

18,952. Dryine Grain, &c., H. Smith, Live 1. 

18,953. Printinc, &c, F.Loorciotu, P. de F. 
d'Humy, Liverpool. 

18,954. Boiters for Kitcuen Ranogs, F. Tyers and O. 
Barnsdale, London. 

18,955. Wipeninc Hats, W. P. Thompson.—(P. Noé, 
Germany.) 

18,956. Wrappers for Cicars, P. R. de F. d’'Humy, 
Liverpool. 

= Locomotive Fire-Boxes, J. A. Mason, Liver- 


pool. 

18,958. Lear TurNERS, J. R. Trigwell, London. 

18,959. DisTiLLinc Apparatus, A. Feldmann, London. 

18,960. Ecc-BeaTer, T. Wiggins, London. 

18,961. BeLt for TRANSMITTING MoTIVE-POWER, H. C. 
Ayton, London. 

18,962. Preumatic Tires, W. E. Allen, London. 

18,963. Devices for Retarnine Doors, N. G. Sérensen, 
London. 

18,964. INTERCHANGEABLE TABLE and BRAcKET Lamps, 
B. Hallatt, London. 

18,965. WooL-comBinc Macutnes, J. Soothill, London. 

18,966. WooL-wasHinc Macaines, L. A. Peckham, 
London, 

18,967. Sustarntnc Sitripinc Winpow Sasues, C. H. 
Maxsted and A. Bell, London. 

18,968. Pouttry Hovusxs, W. A. Bowles, London. 

18,969. Reversinc VaLvE Gear, A. Radovanovic, 
London. 

18,970. BarBepD Fencine, H. E. Scott, London. 

18,971. MecHanicaL Motors, A. M. Clark.—(7he 
Henderson Maddox Motor Company, United States.) 

18,972. TrestLEs, T. J. Peck, London. 

18,973. Meta. Boxes, F. J. King, London. 

18,974. ELecrricaL Furnaces, T. Parker, London. 

18,975. TRIPLE-EXPANSION GEAR, T. Parker, London. 

18,976. ELecrric Lamps, T. Parker and E. 8. G. Rees, 


ndon. 

18,977. Luspricatine ApPLiances, T. Parker and E. 8. 
G. Rees, London. 

ag Ferpinc Catves, H. B. and E. Lingford, 
Lo! 


mdon, 

18,979. Inon for ORNAMENTING Bepsteaps, J. H. B. 
Manly, London. 

18,980. Stoppers for Borris, &c., R. Love, London. 

18,981. Jam Covers, T. W. Woodhouse and A. Steer, 
London. 

18,982. Tires for Bicycies, W. R. Foster, London. 

18,983. Sas Fasteners, W. H. Astell and J. Tostevin, 


mdon. 
18,984, Eyectine Water, A. A. Holdsworth, Hull. 





4th November, 1891. 
Pow Manvuracturinc Ciorsinc, W. I. Adams, 


ndon 
—_ Beer Waste PRevenTer, J. W. Collins, Lon- 
on. 


18,987. Woeet Nave, W. Cuming, Brighton. 

18,988. ArTicte for Smokers, W. Gelder and J. E. 
Britton, Keighley. 

18,989. IpentiricaTion Carp, H. J. Allison.—(The 
Identification Card Company, United States ) 

18,990. Appinc MeraLiic Suspstances To Sree, J. 
Colley, Bilston. : 

18,991. Bett Fastener, J. Taylor, Manchester. 

18,992. PropeLtine VeLocipzpes, J. U. Robertson and 
R. Roberts, Birmingham 

18,993. CycLes, G. Brown, Birmingham. 

18,994. Faucet or Barrew Cocks, A. Shiels, London. 

18,995. Fastenine Tires, G. Gibson and P. Donohoe, 


Dublin. 
18,996. Hanp Drittinc Macuing, W. D. Lewis, 
London. 
18,997. Kitwine Matt, R. H. Leaker, Bristol. 
18,998. Screw Tosacco Pirz, T. T. Knell, London. 
18,999. Game, W. 8. Whittuck, Bristol. 
19,000. TempLes for Looms, H. Cruse, Manchester. 
— Fisninc WincHEs or Rees, A. C. MacLeod, 


ul 

19,002. Tonacco, W. Watson, London. 

19,003. Water Ciosets, &., W. T. Pates, Cheltenham. 

19,004. Sarety Vatves, J. M. Ralston, Hitchin. 

19,005. Stor Cocks or VaLves, J. M. Ralston, Hitchin. 

19,006. WHEELS or Rouuers, A. E. Beddow, London. 

19,007. Propuction of Foop, W. Flowers, London. 

19,008. ComBinaTion CoLLAR-sTuD, G. B. Mee and A. 
G. Meeze, London. 

19,009. ScroLL-moTion for MuLEs, J. Platt and J. Hope, 
Manchester. 

19,010. Pocket Fo_pinc PLatrorm, G. Moore, Man- 
chester. 

19,011. Ink Botties, F. Beddows, Manchester. 

19,012. Mait-coacn for CuHiLpREN, J. Higham, Man- 
chester. 

19,018. Sun-anp-PLanet Bicyciz, E. W. Edwards, 
Roath. 


19,014. Motive Power, T. Magilton, Belfast. 

19,015. Courtine Cycies to Cycies, F. Pearson, 

rimsby. 

19,016. Carsonic Acip Gas, T. H. Williamsand W. H. 
ymons, London, 

19,017. ENGINE for Drivinc Capstans, T. J. Watson, 


arlisle, 

19,018. Jacket, R. Pattinson, Carlisle. 

19,019. Bais, J. A. Turnbull, Glasgow. 

19,020. TeLeEPHoNiIc Switcninc Apparatus, A. R. 
Bennett, London. 

19,021. Propucine Patrern in Looms, R. Beaumont, 


19,022. Fitter, W. Slayden, Manchester. 
19,023. Winpow Sasues and Frames, G. H. Couch 
London. 
19,024. Game, W. M. Barton, East Dereham. 
19,025. Courines, 8. Harlow, Burnley. 
19,026. Sranp for Dessert Boxes, W. Staniforth, 
Sheffield. 
19,027. Desiccation, H. 8. Fearon and W. 8. Miller 
London. 
19,028. TricycLes, W. H. H. Kelly, London. 
19,029. Stanp for PHotocRapus, M. Fromme, Berlin. 
19,030. ARMaTuRES, &c., A., G. H., W. A., and A. O. 
Groome, London. 
19,031. Urittsation of Exnaust Stream, T. R. Han- 
mer and G. Tyldesley, Manchester. 
—, Sarety Bicycigs, &., J. 8. W. Edmunds, 
mdon. 
19,033. Funne, T. B. Hayes, London. 
—_— Fixine Horse Sxoes, M. Page and G. Jackson, 
mdon. 
19,035. Bevettinc Macuine, W. C. Horne and J. 
Taylor, London. 
19,036. Borries, W. C. Hoskins, Bristol. 
19,037. FasHioninc Comss, The Rosemount Comb 
saaaing Company, Limited, and W. Scott, 
ow. 
19,038. Lamps, E. J. Scanlan, Handsworth. 
19,039. Lamps, E. J. Scanlan, Handsworth. 
19,040. ADVERTISING, J. Armstrong, London. 
19,041. WATERPROOFING Matcnes, G. T. Clarke, 
London. 
19,042. Compressinc Air, H. H. Partridge and J 
Millward, London. 
19,043. Papiocks, R. Jones, London. 
19,044. SrretcneRs, G. Jameson and A. J. Powell, 
London 
19,045. Frames, G. Laurency, London. 
19,046. Boxes, R. Haddan.—(S, Medir and J. B. Sales, 


Spain. 

19,047. Repucinc InpucTion CurRENTs, J. Cerpaux, 

mdon. 

19,048. Pweumatic Stop Vatves, A. Richter, London. 

19,049. Revivine Straw Hats, A. Savage, London. 

19 050. Lirrinc Apparatus, G. A. Langensiepen and 
E. ter, London. 

19,051. SoLusBLe Siuicates, O. Wolff and R. Klug, 
London. 

19,052. Tosacco Pirgs, W. and F. C. Stokes, London. 

19,053. Proputsion of Tram-cars, J. M. Gray, London. 

19,054. UmBrEwas, J. Simpson, London. 

19,055. DiscHarcinc Rockets, A. V. Newton.—(A. 
Nobel, France ) 

19,056. ELecrric Licht Puotocrapuy, H. V. Weyde 
London. 

19,057. Braces, E. Edwards.—(K. Jaeger, Germany.) 

19,058. Licutinc Lamps, E. B. Koopman, London. 

19,059. BrLL1aRD TaBLes, W. B. Fitch, London. 

19,060. Raisinc Water, 8. Pasco, London. 

19,061. Corron Srurrs, B. Willcox._(The Farben- 
Jabriken vormals Friedrich Bayer and Co., Germany.) 

19,062. CoLourine Matrers, B. Willcox.—{ The Farben- 
Jabriken vormals Friedrich Bayer and Co., Germany.) 

19,063. Protectine the Feet of Horses, D. Thomas, 
London. 

19,064. VELociPEDEs, C. A. Printall, London. 

19,065. Lamps, J. T. Aitkenhead, London. 

19,066. Mongy Box, H. Allen, London. 

19,067. Fastenine for Retort Lips, W. W. Box, 
London. 

19,068. GunpowpER, C. H. Curtis and G. G. André, 
London. 


19,069. AuTomaTic Brakes, F. W. Larkham, London. 
19,070. New Game, C. Barter, London. 
19,071. Wires for IncANDESCENT Lamps, R. Langhans, 


London. 
19,072. MarKina Mail Matter, M. V. B. Ethridge, 


mdon. 

19,078. Gun Mountincs, J. B. Ormsby and G. H. 
Banister, London. 

19,074. Ting, W. W. Horn.—(H. Rohrer and G. M. Gray, 
United States.) 

19,075. Steam GavucE Cock, W. W. Horn.—(F. Schmed- 
ling and W. Rothoff, United States.) 

io Connections of WaTER-CLOSETS, T. Crapper, 

mdon. 


5th November, 1891. 


19,077. ApvERTis1NG, I. T. Kheirallah, London. 
19,078. Can Openers, F. Verrier, London. 
19,079. Vatve for — Raisine, &c., Enotnes, J. 


01 ic 
—= GLAzina Bar or Rarrter, B. J. Clarke, Bir- 
m 


g ’ 

19,081. Irontnc Macurings, J. B. Alliott, London. 

19,082. Horsr Hoss, &c., T. Hunter, Glasgow. 

19,083. Brakes for Bicyctes, W. Radford and F. 
Easom, Beeston. 

19,084. CLEANING Cotton SEED, &c., C. G. Beechey, 
Liverpool. 

19,085. PREVENTION of SLipprinc, W. Maddock and J. 
Westaway, London. 

19,086. Gas Motor Encines, G. McGhee and P. Burt, 

Ww. 

9,087. Feepinc Cur Hay in Mixinc Macaings, D. 

Martin and W. Briton, Glasgow. 
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a &c., Sreerinc Gear, N. 8. Arthur, 

i 

a 089. SPRING Trre for Cycies, G. McGarry, Dublin. 
9,090. Humipiryine the Arr of Rooms, C. E. Wilkin- 
son, Manchester. 

19, 091. Rops for Carryinc Curtains, J. G. Hall, Bir- 


19,092. ComBINED NEEDLE-HOLDER and THREADER, W. 
Walton, Kent. 

19,093. ADMINISTERING Mepicings, &c., D. Nichols, 

anchester. 

19,094. Box, R. Pickwell, Cardiff. 

19) 095. Saps’ SignaL Licuts, R. Pickwell, Cardiff. 

19,095. CoLourinc Matrers, R. Hunt, E. 8, Wilson, 
and E. Stewart, Liverpool. 

19, 4 TREATING CRUDE Corton SEED On, R. Hunt, 

8. Wilson, and E. scummy Liverpool. 

19, on Envevorss, H, mdon. 

19,099. Water Gavucgs, F. "G. Dietze, London. 

19,100. Wneets for CycuEs, A. Eves and “ 
0 Callaghan, London. 

19,101. Screwinc tHe Kwyoss of aaa J. 8. 

mtice, W. and J. Renison, G 
19,102. Metrat Tuses, W. Revill, Birning ham. 
19,108. MEDICAL APPLIANCES, A. Zillw , Southamp- 


es Macutve for Peckxinc Roaps, J. E. Wallis, 


19, aos P. T. Pomeroy, Southampton. 

19,106. CoLourEep TixEs, D. Ward, Plymouth. 

19, 107. MeraL CastiNes, c. 8. Moseley, London. 
19,108. Fezpine Carpinc Macuines, J. Gaunt, Brad- 


ford. 
19,109. Drop Down Smatu-arms, W. Baker, Birming- 
10,110. Me Macurxe for Stortinc Merats, G. Oldfield, 


19,111. Pasene, T. Taylor, Manchester. 

19,112. Exastic Tires for VeuicLe WHEELS, T. Taylor, 
Manchester. 

19,113. CoLourtnc Cork, W. Ward, Halifax. 

= Pianine Toor and AtracuMENt, E. Lelong, 


jon. 
19,115. Wrencues, J. O. Cottrell, London. 
19,116. Ri Ruszer Tires for Vetocrpepss, C. 8. Stone, 
15,117, Drconarixe, &c., Merars, J. 8. Gouldsmith, 


19,118. Manuracture of Iron, H. Le N. Foster, 
London. 

19,119. Game, E. V. Salaman, London. 

19,120. Reruse of Towns, J. B. Alliott, London. 

19,121. Coacngs, G. W. Riley, London. 

19,122. Weavers’ Suutt.es, E. Ropp, London. 

19,123. Vatve Motion, the Acti shaft L.A. 


Maschinen-und euaesieacas Fabrik and 
F. Strnad, London. 

19,124. RoTaRy Motion, F. B. Rawes, London. 

19,125. Jornt Packine, E. L. Perry and W. G. Winans, 
London. 

19,126. Hoziprne Buinp Corps, H. Johnstone, London. 

19,127. Game, W. Stranders, London. 

19, 128. Om Cup Atracements, G. B. Woodmancy, 


don. 
19,129. Matrices for Type Fovunpine, F. Wicks, 
London. 
19,130. Topacco Poucuss, L. R. Kent, London. 
19,151. ArTacninc SasH Corps to 
y 
19,182. Exencisixe Macuinzs, G. P. Mills and T. Cokes, 
19,133. BurrerR-workinc Apparatus, T. Bradford, 
London. 


19,134. ELectric Meters, F. Teague, London. 
19,135. aaa of Cuusa Grass, &c., L. E. Vial, 


19,136. T:neem, J. H. Aveling, London. 

19,137. Sats, J. W. Frost, London. 

19,138. Lamps, W. E. Hurrell, London. 

19,139. Frre-gescare, M. F. H. Kiernan, Thornton. 

19,140. Propuctnc AVAILABLE HypDRAULIC PRESSURE, 
A.J. Yorke, don. 

19,141. Arracnine Sores to Boots, &c., G. W. Day 
and the Boston © dh Machine Company, 


London. 

19,142. Scattine Borter Tunes, J. Roper and J. Garvey, 
Liverpool. 

19,143. Dyzrmsc Macurnes, J. B. Schlundt, London. 

19, 144. CrrcvLaR REVERSIBLE KniTTING MACHINES, 
B. Kerr and I. L. Berridge, London. 

19,145. Propucine Lerrerine, &c., on SHeer METAL, 
J. M. Newton and J. E. Gimson, Manchester. 

19,146. Boot and SHor TRIMMING Macutnegs, G. W. 
Day and the Boston Footwear Machine Company, 
London. 

19,147. Pweumatic Trres for BicycLe WHee.s, W. R. 
Foster, on. 

19,148. ARTIFICIAL Fires for Ancurne, J. W. Chaplin, 
London. 


6th November, 1891. 
19,149. TeLescoric Fitter Press, T. A. Bullough, 


‘arn worth. 
— Ovens for Pastry Bakers, W. Cook, Edin- 


irgh. 

19,151. Prvot Centres for Sashes, R. J. Roberts, 
Portsmouth. 

19,152. Fue., C. Winter, Stratford. 

19,153. Books, W. S. Bradburn, Liverpool. 

19, —— for Steam Borters, W. H. Woodthorpe, 


Lon 
19,155. Fotpinc Covers of Venicuzs, J. G. Harrison, 
Birmingham. 


19,156. Curr, A. B. Mitchell, Manchester. 
19,157. Puriryinc Water, E. and H. Grimshaw, 


Manchester. 
19,158. Tramcar Rat Sauntine Pornt, R. P. Beattie, 
on. 
19,159. Type-wRiTiInc Macuives, J. H. Hartill, Bir- 


ming! 
19,169. SxatcH Biocks, W. James, Newcastle-on-Tyne. 
19, ,161. Sepraratine Grease from Water, W. H. Bodin, 


irmingham. 
19,162. oe Meter, A. M. Thompson and W. G. 
Webb, Crew 
19, a. hasueraaes Bep Rests, M. Campbell, Man- 


ter. 
19,164. Eves for Starr Rops, J. E. Johnson, Manches- 
te! 


“a 

19,165. Wire Heaps aud Suarts, A. B. Barlow, Man- 
chester. 

19,166. Mixers’ Sarery Lamps, E. Williams and J. 
Thomas, Pontypridd. 

19,167. Waterrroor Garments, &c., W. Albrecht, 


is. 

19,168. States, &c., D. and F. MacVicars, London. 

19,169. ArTiFiciat Barts for Ayeuine, W. H. Foster, 
Derbyshire. 

19,170. Crzaninc BorLer Tvuses, J. Irving, Glasgow. 

19,171. Tormezt Disu for Saavinc, A. F. Wileman, 


mdon. 

19,172. Umpreiias, A. Smith, London. 

19,173. CARRIAGE AXLEs, J. Grice, Birmingham. 

19, 174. Macurxes for Printinc Fasrics, J. Wood, 
Man 


chester. 

19,175. Aim PROPELLER, E. B. and J. E. Hunter and 
H. Haley, Manchester. 

19,176. Rotatine Macyetic Fie.ps, E. A. Wahlstrom, 
London. 

19,177. Lace, H. A. ~~ sae London 

19, 178. Sares, E. B. and J. E. Hunter a Haley, 
Manchester. 

19,179. Spzep InpicaTor, A. F. Smith, London. 

19, 180. Lamps, G. Rose, Glasgow. 

19, 181. Ferrues for UMBRELLA, A. C. and J. L. 
Wright, London. 

19,182. EARTHENWARE Pire Jornts, W. Gleave, Stock- 


19, 188. FerRvLe with INDIA-RUEBER Trp, R. T. M. 
Deighton, Stockport. 
19,184. Automatic Train SiGNALLING APPARATUS, J. 
Henderson, Glasgow. 
19,185. ExsavsTLess Sream Enornes, W. Scorer, 
Durham. 








19,186. Or. and Water Freep Recutators, G. Rose, 
Ww. 
19,187. ArracuinG Tickets to Boxes, &c., T. Wood, 


ax. 

19,188. Timiunc VaLvE for Gas Motors, J. Grove and 
E. T. Ruthven-Murray, London. 

19,189. SHurrLe Tonoves for Looms, T. Shackleton, 
W. ves, and R. H. Dewhirst, Bradford 

19,190. Muuriete TERMINAL for ELECTRICAL DistRisv- 
tion, E. W. Watling, London. 

19,191. Attoys of Nicket and Copper, F. W. Martino, 
London. 

19,192. Type-castinc Macurngs, B, J. B. Mills.—(J. @. 
Pavryer, United States.) 

19,193. Teacuine CHILDREN Music, A. J. Wright, 


London. 

“ Lay Boarp, W. E. Hurrell.—(A. F. Smith, 

Tri 

19,195. Cotiar, C. E. Hunter, London, 

19, 196. omen Screen, &c., G. Mitchenall, London. 

19,197. RatLway TURNTABLES, R. Hudson, London. 

19,198. Practnc Exvecrric Lamps in Circuit, A. G. 
New, London. 

19,199. VENETIAN Buinps, M. Nathan.—(2. W. Henn, 
New Zealand. 

19,200. Cups, H. Lambert, London. 

19,201. SHears, C. Hamann, London. 

19,202. Copyine Ink, W. J. J. Hawkins, London. 

19,203. FeNcING-IN Farmyakps, G. g, G ow. 

19,204. Equiiiprium Va.ves, W. J. Brett, London 

19,205. CLurcnes for CourLinc Macutnery, 8. Pitt.— 
(J. B. Wight, United States.) 

19,206. Decorticatinc Gray, &c., J. B. Hunter, 


mdon. 

19,207. ManuractuRinc ALKALIigs, H. W. Wallis, 
London. 

19,208. Game with Smacu Sx:rtves, H. M. Hastings, 
ndon. 


19,209. Watcues, W. Hooton, London. 

19,210. Drawrne Compasses, E. J. Desmoulins, 
ndon. 

19,211. Evecrric Meters, F. Teague and E. F. Moy, 


mdon. 
19, re Samael for Repositories, J. Staender, 


19,218. Eas of EARTHENWARE Pires, J. A. Noel, 
19,214. Improvements in Mowers, W. D. Wansbrough, 
Lo on. 
19,215. ConcenTraTiInG SuLPpHURic Acrp, J. L. Kessler, 
London. 
. Bitzos, London. 


19,216. ScaLz, N 
19,217. RoLLers “of Burxps and the like, A. Coates, 


mdon. 
—, Dravecut Tusesfor SypHon Bort ss, F. Foster, 


ion. 
19,219. Gas Heatine Stoves, H. V. and G. D Joseph, 
London. 
19,220. Lock, R. Miles, London. 
19, 221. VaLVE OPERATING Gear, A. J. Boult. — 
1 sachsen rg Brothers, Germany.) 
9,222. Evaporators for Marine Boi.ers, T. Mudd, 


wei 
19,223. od Carts for Cuitpren, &c., T. Hardstaff, 
London. 


19,224. Steam Borers, E. Wélner, Liverpool. 

19,225. Execrricay Inpicator, Siemens Bros. and Co. 
and A. 8. Schloemer, London. 

19,226. Gas Lamps for Rar-way Carniaces, I. Collins, 


ion. 
19,227. agg By og? Betts, F. . D. Acland, L. 


Silverman, an Orman, Londo: 
py oe AERONAUTIC APPARATUS, &e., H. 8. Maxim, 


on. 
19,229. Rotter Skates, P. 8. King, London. 
19,230. Meta Tuses, J. Earle and G. Bourne, 


London. 
19,231. Toy Guns, &c., H. H. Lake.—(Z. Buhrlen and 


‘A Schmitt, Germany. 
19,232. CLEANING fom BRUSHES, H. H. Lake.—(W. 


Ernst, Germany. . 
19,233. ELEcTRic Lways, J. F. Munsie, London. 


7th November, 1891. 


19,284. Fasteninc Covers of Booxs, G. E. B. Eyre, 

W. _s and C. A. Spottiswoode, and T. A. Gibbon, 
nm 

19,235. Scates or Letrer Barance, C. Houghton, 


on. 
19,236. SeLr-srinpinG and other Reapers, J. Drury, 
19,237. ——_ Eve for Traps, J. Moscrip, Edin- 


urg’ 

19,238. VeLocirepe Mup Gvuarp, W. T. Jaques, 
London. 

19,239. Motors, S. A. Rogers, Manchester. 

19,240. Optica, Toys and Trinkets, F. J. Palmer, 
Dawlish. 

19,241. Smoxe Consuminc Appliances, E. Milnes, 


anchester. 
—— Rouwners, A. C. and J. L. Wright and R. Budd, 
19,243. Disc for Lap ExtincuisHers, E. Compton, 
Wo 


19,244. PIPEs, D. J. Fleetwood, Birmingham. 
19, 245. = 1CEs for AERIAL NAVIGATION, W. J. Breuer, 


Lon 
19,246. Pens, G. E. Shand, London. 
19,247. Penknives, G. Paffrath, Berlin. 
19, 248. Pocker Knives, G. Paffrath, Berlin. 
19; 249. ALMANACKS, F. ‘a. J. R. te Peerdt, Berlin. 
19, 250. Sream Borter Sarety Vatves, R. B. Smith, 


19,251. Curmneys for Encines, W. Arnold, Lancashire. 

19, 252. Boxes, A. Rowe, London. 

19,253. Srgerinc Gear, T. M. Grant, D. Johnston, and 
A. Kelly, Glasgow. 

19,254. ALLoys for Curtinc Toots, C. J. L. Leffler, 
Sheffield. 

19,255. Purirication of Coa Gas, G. Wilton, London. 

19, 256. ComsBinc Cotton, L. V. R. Ferouelle, London. 

19, i207. © Coatinc Sucar Crystais, E. W. Catford, 


19,258. a Bars, A. Schreiber, London. 
19, 259. Asprrator, A. R, Sennett, London. 
19,260. PorTABLE CooKING APPARATUS, W. Mitchell, 


London. 
19,261. a Cisterns, J. Fagan, Keighley. 
19, 262. Fastenincs for CaRRIAGE Doors, F. Davies, 


Birmingham. 
19,263, Cycte Luccacr Carrigers, F, Chapman, Bir- 
mingham. 


19, 264° Woop Screws, T. Poyser, London. 

19,265. Sarety Boits, W. Brenton, London 

19,266. Wixvow Fasteners, W. P. — —(P. 
Liedig, Germany.) 

19,267. iexruosive Supsrances, W. P. Thompson.—(Z. 
Landauer, F nee.) 

19,263. Toy, J. aa P. Gill, Liverpool. 

19,269. Matcu-Boxes, G. re ae nantee. 

19, '270. MECHANICAL FURNACES, . Bedford and 

Sampson, Live' 1. 
19, 271. Buttons, C. J. Edwards, London. 
19, 272, Ancnors, G. H. Langley and W. T. Honess, 


mdon. 
19,278. VeLocipepes, E. and E. J. V. Davies, London. 
19, 274. Lanterns, J. K. Monk, Merton. 
19, 275. PETROLEUM Ewarnzs, J. Roots, London. 


19,276. Fioorines, &c., R. Gries, Lon London. 
19,277. CARDING MACHINES, E. A. we London. 
19,278. ArracHinc NecKT1Es, G. , H. Wessels, 


and B. Kersting, London. 

19,279. Diau for Matcu and other Boxes, W. Starley, 
Coventry. 

19,280. UNDERGARMENTS, E. P. Cole, London. 

19,281. Toorn and other Brusues, W. H. Mann, 
London. 

19,282, ATracHine CoLLreRy Wacons to Casi, G. H. 
Crabb, London. 

19, wee BRAKES for Cycies, &c., C. L. P. Parent, 


19, 284. ‘Baccce Mounts, &c., I. Langdale and T. Tose, 


London. 





19,285. Grinpinc Tugs, &c., R. J, and A. Edwards, 


London. 

19,286. CLosino Boxes, E. Edwards.—(M. von Zastrow, 
Germany 

_ 287. Sal TR0cRNes, E. Geraut, London. 
9,288. Securina TiRESs on WHEELS, A. Whicker and 
OWN. Black, Dublin. 

wee SPEAKING Tuse TerminaL, R. H. Griffin, 

bl 

19,290. ‘Com: -FREED APPARATUS, J. Pettigrew, senor 

19,291. Trucks, &c., G. H. Collins and A. E. Garwood 
London. 

19,292. Minera Batu Souution, C. Rheinlander and 
8. en, London. 

19,293. Dirrusine Disinr ecTanTs, J. Jackson, London‘ 

19,294. Run Suart, W. Nichols, Oldham. 

19,295. ComBrnaTION CoNnE and CRANK for CyYcLEs, 
F. Townend, Coven’ 

19.296. IMPARTING PRESSURE to Routers, J. Driver, 
Keighley. 

19, 297° Soap, J. Taylor, Leith. 

19,298. BREAKING- -uP Roaps, A. 8. F. Robinson and 
‘a. C. Auden, London. 

19,209. Frat Grinpinc Apparatus, E, Ashworth, 
Manchester. 

et Tappinc AppLiance, R. Holborn and C. M. 
onas, G Ww. 

19,301. Gear for PRoreuinc Venicies, G. Bebbing- 
ton, Plumstead. 

19,302. Game, J. Harper, London. 

19, 303. Dress- “HOLDERS, H. M. Knight, London. 

19, 304. TraveLtinac Rue Crioak, J. A. Shelton, 


London. 
19,305. Sea SicNatuinc Apparatus, M. T. Neale, 
ndon. 
By wend ‘, eee W. W. Horn.—(C. Sonnesen, United 
Sta 
19, 307. 


Worthin ing. 
=. ane Bow. for Smoxinc Tosacco, H. Davy, 


"Foor Warmer for Bassivetres, E. Hanmore, 


19,809. —_ for VeLocipepes, H. Wissner, London. 

19,310. Foor Warmers, H. H. Lake.—(C. L de Viviers, 
ae 

19,311. Firurp Merat Roiuwc Apparatus, W. R. 
Hinsdale, London. 

19,312. Crank for Cycies, F. Southard, London 

19,313. Bopsin Peo for Suutties, W. Foster, Birstall, 


near Leeds. 

19,314. IncanpEscent Evectric Lamps, H. H. Lake.— 
(la Société dite Electriciteits Maatschappij System de 
Khotinsky, Germany.) 

19,315. AUTOMATIC Your Pecos, W. Smith, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


459,070, ELEcTRICALLY-HEATED WRISTBAND IRONER, 
W. Mitchell, Malden, Mass.—Filed November 29th, 
1890. 


Claim.—{(1) In combination with a cylinder and 
mechanism for rotating the same, a fixed plate pro- 
vided with a stem and arranged in proximity to said 
cylinder, and an electric heating device consisting of a 
wire forming part of an electric circuit and wound in 
Ssting stiga or lnyere  baing. interposed between ould 

ting s or rs ween 
helices, s ubstantially as set forth. (2) In a smoothing 
machine the combination of a flat plate I, having a stem 








K on the side away from that which applies the heat. 
with a hea‘ Teeter surrounding the said stem | 
composed of layers of wire and insulating 
material, the wire coy ee od continuous and forming 

of an electric circuit, substantially as set forth. (3) In 
combination with plate I, having stem K on the — 
side, a heating drum of a 
f part of an electric cireuit and ~—a dy in 
helices first about the said stem and afterward about 
successive layers of = of Pye yd material, and 
a removable cap M, inclosing the said heater and rest- 
ing on said plate, substantially as set forth. 


460,110. Bout, 7. Loescher and H. Schmith, Litchfield, 
—Filed December 17th, 1890. 

Claim, —A key bolt formed in two ee driven 
sections, each section comprising a semi-cylindrical 
shank portion having a gradual taper on its interior 
face from the head to the point and a head portion 
forming an angular shoulder, but cut away at its 
under edge at one side to form an arcuate segmental 


459.110] 











transverse recess or concavity, said concavity being 
adapted to receive the point of the sing section in 
a position at right angles to the soliton of the bolt, 
the bent portion of said o we be “sn forming a 
portion yi age head and an angular 
t oo = of the bolt 
aperture, pr bn om as ak 


459,251, WALL ProrecTor AND rere B. Hall, San 
Francisco, Cal.—Filed January 8rd, 1 
Claim.—A fender for furniture, cmiling of a rigid 









frame having the inner face curved to fit thecurvature 
of the chair or furniture and made thicker at the 
bottom than at the top, a chamber or depression 


——l 


ume between the ends of the frame and made corre- 
ndingly Roeper a at od paeg than the top, and a 
slo ot or opening made th h the back of the frame, 
= combination with eer rectangularjfender-rib project. 
through the slot and flanges projecting at top and 
i tom within the depression on the inside of the 
frame, said flanges being tapered or made thicker at 
the bottom than at the top, so as to fit the depression 
and the back of the chair, and to present the m prciacting 


rib at right-angles with the outer face of the frame, 
substantially as herein described. 
459,254, Ferep- water Heater, KR. @ McAuley, 


Pittsburg. —Filed June 5th, 1891. 

Claim.—(1) In a feed-water heater and purifier, the 
combination of a shell or case, a water supply connec- 
tion leading thereinto, a rforated dist: uting plite 
extending across the shell below the water supply con- 
nection, a series of deposit collectors fixed to and de- 
pending from the distributing plate, and a steam 
supply and water delivery connections o ning into 
the lower ws of the shell, substantially as set 
forth. (2) a feed-water heater and Se en the 
combination a a shell or case, a water suppl y connec- 
tion leading thereinto, a perforated distributing plate 
extending across the shell below the water supply 
connection, a series of deposit collecting chains, fixed 
to and depending from the a plate, and 
steam supply and water delivery connections opening 
into the lower portion of the shell, substantially as 
set forth. (3) In a feed-water heater and urifier, 
the combination of a shell or case, a removable - 
forated distributing plate fit! across the she! 
or near one of its ends, a head closing said end te 
securing said distributing plate in normal position, a 


(459.254) 









water connection leading into the shell above said 
plate, a series of deposit collectors fixed to and de- 
pending from said plate into the shell, and steam 
supply and water delivery connections opening into 
the lower portion of the shell, substentiolty as set 
forth. (@) In a feed - water heater and purifier, the 
combination of a shell or case, a water supply connec- 
tion leading thereinto, a fete distributing plate 
extending across the shell below the water supply con- 
nection, a series of deposit collectors fixed to and de- 
pending from the distributing plate, steam supply and 
water delivery connections opening into the lower 
portion of the shell, a Mow-olf ena k connected to the 
shell, and a downwardly tapering conical deflector 
interposed between the steam supply and the water 
delivery connections, and the blow-off cock, substan- 
tially as set forth. 


459,317. Erner Encine, P. de Susiné, 
Filed January 9th, 1890. 
Claim.—{1) In an ether vay ye engine, the combina- 
tion, with the engine cylinder, of a vapour generator 
and fire-place in immediate proximity thereto, a refri- 
gerator for completing the cooling and liquefaction of 
the ether coming from the condenser, a recipient for 
the condensed and liquefied ether, and a force pump 
for forcing regulated —— of the liquid ether into 
the vapour g slight) in excess of 
the working soenere of ‘the port substantially as 
herein described. (2) In an ether vapour engine, the 
combination, with a vapour generator, of a pump with 
a or plunger having s action, so as to force 
iquid ether into the generator only at or below a 
pressure which is slightly in excess of the working 
pressure of the engine, and an accumulator consisting 
of a closed vessel with air cushion, into which the 
liquid ether is forced by the pump, and from which the 
liquid a through a valve or slide controlled by a 
overnor to the vapour generator, substantially as 
escribed. (3) In an ether — engine, the com- 
bination, of a vapour generator ted by a fire supply- 
ing the ether ps poate to the engine cylinder, an accu- 
mulator or clos 1 with air cushion for supplying 


[459,317] 
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the liquid ether to the vapour generator, a pump for 
supplying the accumulator with liquid ether at a con- 
tant pressure, and a surface condenser refrigerator 
ond 4 t for condensing and cooling the ether 
vapour coming from the engine toa liquid state and 
storing the on cael bane Sn” the said pump, 
substantially as herei: In an ether 
vapour engine, the pone Pr ofa ane cylinder, 
an evaporative surface condenser for condensing the 
exhaust ether vapour from the engine, a refrigerator 
for cooling the liquid ether coming from the condenser, 
a recipient for storing the condensed ether, a force 
pump for drawing the liquid ether from the recipient, 
a closed vessel or accumulator with air cushion od 
receiving the liquid ether under pressure from 

force pump, and a vapour yoy receiving regulated 
quantities of liquid ether the accumulator and 








heated so as to vaporise the wether for su plying ¢ ” 
working cylinder, substantially as herein n deo! 
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THE ORIENT STEAM NAVIGATION COMPANY’S 
TWIN-SCREW STEEL STEAMER OPHIR. 


Tue official trials of the twin-screw steel steamship 
Ophir were made on the measured mile at Wemyss Bay 
on October 22nd, and upon that occasion a speed of 
nearly 18} knots was obtained on the fastest run. This 
rf has been built for the Orient Steam Navigation 
Company by Messrs. R. Napier and Sons, of Govan, and 
she is the first of the fleet which has been produced by 
that firm. As will be remembered, the Orient Company 
has the conspicuous honour of owning the pioneer direct 
line of steamships between this country and Australia. 
It is now about fourteen years since the combined enter- 
prise of Messrs. Anderson and Anderson and Messrs. 
Green, of London, was first directed towards accomplish- 
ing the feat of steaming direct to Australia, and of 
accomplishing the distance in from thirty-five to forty 
days. At first the Orient Company chartered vessels 
which had belonged to the Pacific Steam Navigation 
Company, and although the steamers selected by it 
had been designed for a totally different trade, they were 
successful from the start in accomplishing what had been 
promised regarding them. In 1879 Messrs. Elder and 
Co., of Govan, built the Orient, of 5865 tons, expressly 
for the new service, and in 1882 the same builders 
produced the Austral, of 5524 tons, which was even still 
more successful in her performances. A further advance 





length, where the comparative absence of motion will be 
appreciated by her passengers. There are also eighteen 
excellent cabins on the upper deck. It may be remarked 
that most of the cabins in the ship are constructed for 
two passengers only, while some are for one only; besides 
which there are a number of large-sized cabins for families. 
Very commodious second-class cabins are on the main 
and upper decks, the lower deck cabins being reserved 
for third-class passengers. All the cabins are fitted with 
electric bells and electric lights, under the control of 
the passengers, while the principal apartments are fitted 
with steam pipes for heating in cold weather. Through- 
out, the vessel is fitted with an admirable system of 
ventilation, and the lavatory and bath arrangements are 
abundant. 

At the forward end of the promenade deck is the 
drawing-room, a large richly-decorated apartment cover- 
ing an area of 1200 square feet, the walls being lined 
with inlaid marquetrie panels and adorned with land- 
scapes in oil by Mr. Napier Hemy, and with eight figure 
subjects by Mr. Walter Crane. The furnishing is in blue 
velvet, and the floor is covered with a pile carpet designed 
by Mr. William Morris. The drawing-room is entered from 
the promenade deck, also from the grand staircase, which 
leads down to the saloon entrance on the upper deck. A 
distinguishing feature of the dining saloon is the 





arch-shaped dome with its beautiful stained glass 
inner roof, by which the apartment is principally lighted. | 
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tion that a balcony overlooking the dining saloon has been 
set apart for the ship’s band, there being also a fine organ 
provided in the same place. Nor should we forget that in 
addition to the natural and artificial systems of ventilation, 
there is abundant provision for fire-extinguishing and 
pumping. The refrigerating chamber, fitted on Haslam’s 
system, is said to be the most elaborate that has efer 
been fitted on shipboard, so that by its means fresh 
meat, fish, fruit, and ice will always be available. 
We illustrate the chamber below. The ventilation 
of the ship has been carried out by Messrs. J. D. F. 
Andrews and Co., engineers and electricians, of London 
and Glasgow, proprietors, in conjunction with others, of 
the D. C. Green system of ventilation. The apparatus 
consists of an air compressor for the supply of com- 
pressed air to the nozzles, made by the Anderston 
Foundry Company of Glasgow, and is of the well-known 
type introduced by them—the slide valve—for all 
purposes where compressed air or gas is required. The 
air cylinders are two in number, 36in. diameter by 24in. 
stroke, double-acting, and driven direct by compound 
engines having cylinders 13}in. and 25in., and 24in. stroke. 
The whole is mounted on a strong box base plate, which 
forms air receivers, the air cylinders are also filled with 
independent circulating and jet pumps, which keep up a 
continual supply of water when the machine is running, 
so as to insure the air, when delivered, being as cool as 
possible. The compressor is capable of delivering a 


ar 


| 
| 


| 
| 
| 












































was made in 1886, when the Fairfield Company built the 
Ormuz, of 6031 tons, for the Orient Company, and now 
we find a greater development in the Ophir, of 6909 tons, 
which is just added to the already magnificent fleet. 

The Ophir is 465ft. between perpendiculars, and 482ft. 
over all, while her breadth is 584ft., and her moulded depth 
to the upper deck is 87ft. Some idea of the advancing 
requirements of the Australian steamship passenger trade 
will be gathered by a comparison of the registered lengths 
of the steamers which have successively been employed 
by the Orient Company to do their work. The Chim- 
borazo, which was first put upon the run, is 384ft. long, the 
Orient is 445ft., the Austral 456ft., Ormuz, 465ft., and 
Ophir 482ft. Jadging by these figures, it may be inferred 
that at no very distant date the Orient Company will be 
building steamers of 500ft. in length. 

Our supplement shows a longitudinal section or pro- 
file view of the Ophir, as well as plans of several 
decks. Of these decks the Ophir has no less than six, 
inclusive of the shade or boat deck, which is at a height 
of about 8}ft. above the promenade deck, while the latter 
is at a similar height above the upper deck. The upper 
and main decks are of steel, the former being sheathed 
with East Indian teak and the latter with pitch pine; also 
the lower and orlop decks are partly of steel and are 
likewise sheathed with pitch pine. The shade or boat 
deck is at no less a height than 30ft. above the load-line 
of the vessel. The shade deck serves, among other pur- 
arrow that of an awning to the promenade deck, which 

atter is 252ft. in length and 51ft. wide. 

The first-class dining saloon, which isa very gorgeously 
decorated apartment, is on the upper deck at the middle 
of the vessel’s length, where her movements due to the 
sea are ata minimum. The first-class cabins are mostly 
on the main deck, some being forward of the stairway to 
the saloon and some abaft it in the middle of the vessel's 
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THE REFRIGERATOR ROOM, STEAMSHIP OPHIR 


This dome is 20ft. in height, 27ft. long, and 20}ft. wide, 
being protected with a steel roof pierced for light. 
Between the outer and inner roofs electric lamps are 
placed, which shed a soft light on the saloon below. 
Round the sides and end of the dome, high up, are eleven 
large round ports fitted with stained glass, and surrounded 
with carved gilt frames representing flowers, fruit, &c.; 
while in niches between stand female figures sculptured 
in wood, holding gilt chains, to which electric-lighted 
lamps are suspended over the middle of the dining tables 
below. Under the arched spaces at each end are the 
shields of Great Britain and of the four leading Austra- 
lian colonies, with figures emblematic of their several 
industries. Two longitudinal dining tables are fitted to 
accommodate sixty-eight persons, while the side tables 
afford accommodation for fifty-six others, or 124 in all. 
Forward of the saloon is the grand staircase to the pro- 
menade and main decks, with a large skylight overhead. 
The first-class smoking-room is on the promenade deck 
abaft the main saloon. It is fitted with polished oak and 
—— carved panels by Gambi of Florence, the seats 
and sofas being covered with embossed leather. This 
room is full of easy snug corners, in each of which is 
planted a small baize-covered square table surrounded 
with chairs and settees, the whole being suggestive of all 
that is required for the purpose of a quiet rubber of whist. 
To describe fully all that has been done to make com- 
plete the comfort of all classes of passengers, to say 
nothing of providing for their luxurious enjoyment, would 
occupy more space than can be spared for this notice. It 
must suffice to say that nothing seems to have been 
overlooked, whether as regards lighting, ventilation, sani- 
tary or culinary appliances. The cabin accommodation 


is good, while the saloon is simply like the land of Ophir 
itself, so resplendent is it with its white and gold orna- 
It should not, however, be omitted to men- 


mentation. 














volume of 889,264 cubic feet of air per hour, compressed 
to an absolute pressure of 201b. per square inch. This 
amount of air issued through the new inducing nozzle— 
the ventilators being properly proportioned and arranged 
—is capable of bringing in a current of air equal to 
18,570,500 cubic feet per hour, or about 461 tons, though 
only about a quarter the amount of this would be used 
on the Ophir. The compressor running at twenty-seven 
revolutions per minute, at a pressure of about 31b. the 
square inch, supplying compressed air to the 113 nozzles 
which are fitted on board the Ophir, induced a sufficient 
quantity of fresh air to change the air inthe parts to be 
ventilated about five or six times an hour. The nozzles 
used for producing current of air are of an improved 
patented form, which give, it is claimed, a higher efficiency 
than any hitherto made. The nozzles are also made by 
the Anderston Foundry Company. The compressors are 
located aft of main engine-room on the port side of the 
ship, beside the refrigerating engine; the air is drawn 
through a 15in. cowlhead, to supply the’ compressor, and 
compressed from 3 lb. to 51b. per square inch. The main 
pressure pipes run from the receiver, or bed of the tom- 
pressor, along each side of the lower deck, and from these 
branches are taken to supply the air nozzies in the 
ventilators. Where necessary cocks are supplied to 
regulate or close the air to the nozzles. The capacity 
and general arrangement of the pressure pipes through- 
out the ship has been so carried out, that in no part of 
the system does the temperature increase beyond a few 
degrees. The places ventilated are the three steerages, 
forward midship and aft; firemen and seamen and 
stewards’ quarters, first and second cabins and passages, 
hospitals, first and second smoke rooms, first and second 
saloons, ladies’ saloons, writing rooms, first and second 

antries, ventilating and refrigerating engine room, 

ynamo room, first and second w.c.’s, stewards’ store 
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rooms. The installation was carried out under the super- INDIAN HEAD ARMOUR TRIALS OF PLATES 


vision of Mr. Buckland, who has associated from the first MANUFACTURED IN THE UNITED STATES. 
with the late Mr. D. C. Green. 


Turning our attention to the machinery department, | WE have received the following account of the recent Ameri- 
which is, of course, the important item in a vessel of this | can plate trials from notes made on the ground :— 


kind, we find that the Ophir is fitted with two inde-| or these trials eight armour plates of American manufac- 
pendent sets of inverted, direct-acting, triple-expansion | ture were selected—three made by the Bethlehem Ironworks 
condensing engines, with cylinders of 34in., 51}in., and | and five by Carnegie, Phipps, and Co. The Bethlehem plates 
Sdin. in diameter, the stroke of the pistons being 54in.| were as follows:—A high carbon nickel steel, a low carbon 
Steam is supplied from five double-ended cylindrical | steel Harveyised, and a low carbon nickel steel Harveyised. 
boilers, each 15}ft. in diameter and 18}ft. long, each | The Carnegie plates were as follows :—A low carbon nickel 
boiler having six furnaces; also from two single-ended | steel, @ low carbon nickel steel Harveyised, a high carbon 
boilers, each 153ft. in diameter and 10ft. long, with three nickel steel Harveyised, a high carbon steel, and a a ouhen 
furnaces. Hence there are, in all, thirty-six furnaces in steel Harveyised. The Harvey process treats mag ace oO . ? 
the stokeholds. The working steam pressure is 160 lb. to plate so as to harden it several inches deep, leaving the 


= F remainder in its original condition. It is intended to secure 
the square inch, and a measured mile speed of 18 knots the same result that was sought after in the compound plate 


was anticipated. ; —a hard face having a tough back. The object is to kee 
Working at seventy-five revolutions per minute, 4 | out or break up the projectile on the outside, while the toug 
speed of about 147 knots was obtained; at ninety-four | back holds the whole plate together. 
revolutions the speed was about 17} knots; while at 102] All the plates were of the same dimensions, namely, Sft. 
revolutions per minute the speed attained was very | high, 6ft. wide, and 10}in. thick. They were placed side by 
nearly 183 knots. The power indicated on that occa- | side on the arc of a circle having its centre at the gun, and 
sion was 13,000 horses. When making these trial | the latter was protected by a shed of heavy timbers, by earth 
runs the draught of water was 2lft. 6in. forward and | piled up in front, and by bags filled with sand. The first 
o3ft. Bin. aft. It is estimated that the Ophir can carry | four shots at each plate were fired from a Gin. aig wr am 
sufficient coal to enable her to steam 31,200 knots at a ota ep mage hog 40 een as. These ome oe “on, 
ising speed of 10 knots per hour, while at full speed planted in the four corners, the centre of impact being 2's. 
sg seen Se re : P : from the top or bottom and 2ft. from the nearest side. The 
it is expected she will be able to show a coal endurance 


. : rojectile used was a Gin. Holtzer armour-piercing shell, 
of 14,000 miles. This assumes, of course, that her holds adahing 100 lb., and striking with a wale of DOTbtt. a 
are filled with coal, in addition to the permanent bunkers, | second. The shell was 173in. long. The fifth shot on each 
which are of a capacity to suit the Australian service. target was fired at the centre of the plate from an Sin. breech- 
The bulkhead subdivision of the Ophir into watertight | loading high-powered rifle. The projectile used was a Firth- 
compartments has been made to suit the Admiralty | Firminy armour-piercing shell, weighing 210 1b., and striking 
requirements for an armed cruiser. This subdivision | with a velocity of 1850ft. @ second. This shell was 21in. long. 
has evidently been the subject of careful attention, and it | The plates were placed in the following order, beginning on 
is very complete, the aim of her owners having been to the right :—No. 1, a high carbon nickel steel manufactured 
render her buoyant and safe under circumstances of a A a ype a Phipps — ei ea 
ag gh which would pot _ ee og go low carbon steel Harveyised manufactured by the Bethlehem 
in free communication with the sea. ere can be Ol teonwwonks. 
doubt that in this respect they have been successful, and | ye first shot was fired at plate No. 1, the high carbon 
by so much, at least, she should be a most popular vessel | nickel steel plate of the Bethlehem Company, striking in the 
in the Australian trade. The luxury and magnificence of | upper left-hand corner. There was an almost exactly 
a passenger steamship is, after all, a matter of but minor | symmetrical burr made around the hole, and for a distance 
importance compared with that of her safety against the | of 8in. the surface was slightly scaled, probably an eighth of 
possible contingencies of ocean navigation. Gilded | an inch deep. This shot penetrated 13in. from the face of 
saloons afford but cold comfort in case of a collision at | the plate, making hole a trifle greater in diameter than 6in. 
sea; whereas a high freeboard, scientific subdivision, | The shell was sent back from the plate to the sand bags in 
strong bulkheads, abundant lifeboats, and ready means | front of the guns entirely unharmed. — oe 
of getting them into the water, are Suan guenies omnes of a iat how cashon wiched siatiabee ot os ya — 
confidence to the traveller, and best appreciated by those se we adige A 
who travel most and understand best what the perils of | P°0Y- The shot produced apparently the same effect as the 


: . . | first one, but the diameter of the hole was about an inch 
the sea really are. The Ophir supplies all these condi- greater. It was found, on close examination, that the 


tions of security, and has gilded saloons besides. Not | projectile was buried in the plate, the distance from the face 
only has she many transverse watertight bulkheads, but | of the plate to the base of the shell being 1l?in. As the 
longitudinal subdivisions as well. The two engine-rooms plate was only 10}in. thick and the shell 17Zin. long, the 
are separated by such a watertight bulkhead, besides | shell had gone wholly through the plate and penetrated 19in. 
which the steam pipes throughout are enclosed with a | into the backing. _ 

watertight casing, so that steam may be conveyed from| In firing the third shot, at the upper left-hand corner of 
the boilers to the engines, even if a compartment through | the low carbon Harvey process steel plate of the Bethlehem 
which it passes is flooded. Each boiler-room is water- | Company, a large fragment of the shell came flying over to 
tight in itself and separated from the other by inter- the left of the ere pgp ie —— 100 agen ope 
vening watertight compartments, so that if one boiler- —_ pera eg = we rn d pty woes ee Ry had 
room is flooded the engines can still work, and if one ee = 


‘ ; M been about Sin. to 10in., one half of the shell remaining in 
engine-room is flooded the ship may yet be propelled by | the plate, while the other half was broken into two fragments. 


the machinery in the other engine-room. _ . ,. _.. | There was no regularity in the burr around the orifice, most 
Then, again, further provision is made against sinking in | of the circumference showing irregular chips, extending from 
the event of the vessel striking the ground by the exist- | }in. to 2in. from the edge of the hole. 
ence of an inner bottom, which is 3}ft. from the outer} Shot No. 4 was fired at the upper right-hand corner of 
bottom, the space between the two being subdivided into | plate No. 1. It produced an exactly similar burr to the first 
numerous watertight compartments for the carriage of | Shot at the same plate, but the penetration was much less, 
water ballast when needed. the shell breaking into fragments. The penetration was Qin. 
A reference to the many precautionary measures} Shot No. 5 struck the upper right-hand corner of — 
adopted in this vessel with a view to securing the absolute | N°. 2. As in the case of the first shot at the plate, the shell 
safety of her passengers under any contingencies which buried itself in the metal, the base of the shell being Qin. 
sista, P ld be i j y th t any “toe sa from the face of the plate—almost complete perforation. 
may occur, would be incomplete without notice being Shot No. 6, at the upper right-hand corner of plate No. 3, 
taken of the admirable system of stowing and securing 


eg : “ - made a hole Tin. to 8in. deep, and the shell broke up as 
her boats, which is due to the experience and ingenuity | before. There were somewhat larger fragments broken off 


of Captain Andrews, the marine superintendent of the | ground the hole at the surface of the plate. The plate was 
Orient Company. By Captain Andrews’ patent system | cracked from the right-hand upper edge of the hole clear to 
each boat is stowed with its kee! on the gunwale of the | the right edge of the plate in a slightly rising direction. The 
ship and one bilge resting in chocks, to which it is | crack was probed about 3in. deep, and was larger at the edge 
strapped. By pulling a lever, the boat, with passengers | of the plate than at the edge of the hole. 
and crew in it, instantly swings outboard from its davits,| The seventh shot struck the lower left-hand corner of plate 
and then by means of Hill and Clark’s patent lowering No.1. The result was almost identical with the first shot, 
gear, it is lowered upon the sea and let go, the whole | the burr on the face and the scaling resembling the other 
operation oceupying scarcely a minute two so closely as to be almost indistinguishable from them. 
Wherever one turns in this magnificent vessel there _— oa — mn oe ne ag —— nee Sees 
° 4 eavy wooden abou . distant, and bounded towar 
appears a novelty and improvement of some kind or the teomes again. The shell was entirely intact, looking like 
another, the whole redounding much to the credit of polished silver over the whole ogive. 
Captain Andrews; Mr. A. Brown, the superintendent |” Shot No. 8 struck the lower left-hand corner of plate No. 2. 
engineer; Mr. James Gillies, the naval architect of the | The shell remained embedded in the plate with its base sunk 
Orient Company; and the builders, who carried out the | 2}in. below the surface of the plate—penetration of 194in. 
work under these gentlemen’s instructions. Shot No. 9, at the lower left-hand corner of plate No. 3, 
In appearance the Ophir is smart and rakish, her made a hole larger in diameter than the two previous ones in 
upright stem, clean elliptical stern, extensive promenade | this plate, and the shell was wholly embedded, the penetration 
decks, and widely-spaced funnels giving her the semblance | being 26fin., or almost perforation. 
of ne ty sao tes he mas | do eye ve, ata car ot 
pepe dig ray ye ae AF ~" oe Ly sao agg and this portion was ejected, and lay about 15ft. from the target. 


: . | Th th of the hol i i 
Her run round from the Clyde to Tilbury was made in » eget *pcsites echnical pensar 


forty-eight hours, a speed which is suggestive of satis-| The eleventh shot at the lower right-hand corner of plate 
factory results in the future. No. 2 broke up, the point being founda short distance in 
: front of the target. The total penetration was 13}in. from 
Tam ae . . | the face of the plate. 
LEAD-COATED ZINC.—A process of coating iron with lead on zinc A 
has been exhibited in operation at the ahe of Messrs. Joseph Shot No. 12 ae So ae ww of —_ 
Westwood and Co., Napier-yard, Millwall. It consists in first pick- No. 3, and remained im dadec in the p ate Unbroken. 6 
ling the iron articles to be coated with lead in a weak acid bath, | Shell showed about one-third its length sticking out from the 
through which a mild current of electricity is passed. This loosens | face. Another crack was made in this plate, extending from 
the magnetic oxide or scale and cleans the iron, which is next placed | the middle edge of the hole made by shot No. 9, along the 
in a lime-water bath, by which the acid is neutralised. The iron is | lower part to the right-hand corner. This crack was probed 
then washed in a bath of clear water, all three baths having a| to a depth of 3in. to 4in. Besides this crack a third one 
temperature of 120deg. Fah. The vext step is that of immersing | now appeared, extending straight down from the hole of 
the — goods ripe or 4 apr yates —— of zine and tin] ghot No. 9 “a the bottom of the plate. The shot was 
in equal parts, in a solution o' rochloric acid, at a temperature ag : a . 
of 110 deg. Fah. The iron is clbenquastig passed caneahs 2 bath apparently - haat, bu ai 94 ae that G 
of molten lead in the same way as in the ordinary galvanising | WS greatly “ set up "that is, the rear portion he h 
pr cess, and this gives it the desired lead coating e coating is forward on the hard front part, and the middle portion had 
caid to be very strongly adherent, and to withstand very severe bulged out. The penetration was about 6in., as nearly as 
treatment. could be judged, no measurement being possible. This ended 














































































































the test with the Gin. breech-loading rifle, which was quickly 
replaced by the 35-calibre 8in. breech-loading rifle, with which 
the remaining three shots were made. Both guns were 
fabricated at the Washington Naval Gun Factory, and made 
of Bethlehem steel. 

When shot No. 13 struck in the centre of plate No. 1 it 
made a big, ugly hole, but the shell itself was ejected as far 
back as the gun protection. The penetration was 16}in., 
showing that the shell had gone Gin. into the backing, 


‘Cracks were made from the centre to the holes in the two 


upper corners and to the lower left-hand corner. The crack 
extended through the hole made by shot No. 1 was more 
than half an inch wide near the top, and it extended clear 
through the plate. 

Shot No. 14 left the shell in the hole, with a total penetra. 
tion of 22in. The plate was cracked from the centre hole, 
through the hole made by shot No. 2, and thence to the 
upper left-hand corner. 

Shot No. 15 was very hard on plate No. 3. It buried itself 
so far out of sight that the base of the shell was 234in. from 
the face of the plate, giving a total penetration of 434in. 

So far as the tests have gone the preference is in favour of 
the high carbon nickel steel plate manufactured by the 
Bethlehem Iron Company, which, although it cracked, sur- 

in resistance to penetration even the Creusot nickel 
steel plate of last year. Five shots were fired in each 
instance, making the following penetration in inches :— 


Year. Company. 6in. Breech-loading Rifle. > bat 
No. of shots, No. of shot, 
2 8 4 1 
1890 Creusot .. .. 15°65 15°15 18°90 1390 .. .. 2090 
1891 Bethlehem .. 13°25 1007 12°75 10°37 .. .. 16°50 


Plate No. 3 showed its ability to break up the projectiles 
on the surface, but cracked badly under the influence of the 
heavier one. 

Commodore Folger, Chief of Naval Ordnance, summed up 
the results of the day’s tests as follows :—The nickel steel 
plate of the Bethlehem Iron Company furnished less pene- 
tration than the nickel steel plate of last year. The Board 
will have to weigh the disadvantages of the crack in the 
nickel steel plate this year, which did not exist last year. 
The Harveyised plate was the most severe on the projectiles. 
The performance of the low carbon Carnegie nickel steel 
plate was a surprise to everybody, as it was not imagined 
that it would furnish as great invulnerability as proved to be 
the case. On the whole, the results are considered satisfac- 
tory as to the ability of producing American steel armour, 
the object of armour being to keep out projectiles. 








MACHINE RIVETTING SHIPBUILDING. 


On Monday a number of gentlemen visited the shipbuilding 
yard of Messrs. Swan and Hunter, at Wallsend, Newcastle, to 
Inspect a vessel launched that day, built upon the principle of Mr, 
A. C. Holzapfel. The vessel was a steel barge, named the Alpha, 
and intended for use on the Thames. Her dimensions and descrip- 
tion are thus detailed :—A steel barge, 72ft. long, 19ft. 6in. beam, 
and 7ft. depth of hold, built to the order of the Hydraulic 
Appliances Shipbuilding Patents Company, of London. This 
vessel has been built to test Mr. A. C. Holzapel’s patent method of 
shipbuilding by hydraulic nr The method consists of 
flanging the plates on all four sides, then placing them in position, 
and then punching and rivetting the flanges by travelling hydraulic 
oer sage The plates used for this purpose are 5ft. long and 2ft. 
wide, aud fin. thick, and they were flanged at the hydraulic press 
of Messrs, Robert Stephenson and Co,, Forth Banks, Newcastle, 
under the supervision of the inventor. They were then sent to 
Messrs. Swan and Hunter’s, where they were punched and rivetted 
together as indicated. The flanges are 4}in, deep, and give a 
continuous kelson running fore and aft to each width of plate, or at 
intervals of 2ft., from which the vessel culloubiniir derives 

t longitudinal strength. In order to provide suitable means of 
rainage from the various cells formed of the flanged plates in the 
bottom, Goodall’s patent tube rivets were used, and rivetted within 
4in. of the root of the flanges. The cells were then cemented level 
with the bottom of the tube rivets, giving continuous arrangements 
for draining throughout the bottom. The vessel has stringer plates 
15in. wide throughout the sides running fore and aft, and has two 
iron bulkheads abont 16ft. from stem and stern respectively, these 
also being built of “4 plates, The shell has been double- 
rivetted throughout. The hatch is 41ft. long and 17ft. wide. She 
is the first craft ever built throughout by hydraulic machinery. 
The Alpha is to be towed to London after completing her outfit, and 
is then to be sold for work on the river Thames, 

Among those present at the launch were Sir Edward Reed, M.P., 
Messrs, J. Nixon, Blyth Shipbuilding Co.; H. H. Wake, River Wear 
Commissioners; J. T. Eltringham; John Ward, Denny and Co.;C., 
Doxford; John yok eek Dr. Stephens; A. C. Holzapfel; M. 
Holzapfel; J. G. Mcilwenna; T. C. Goodall; George Kenwick ; 
and others interested in shipbuilding and shipping. In the evenin 
many of these gentlemen were entertained at dinner at the Gran 
Hotel, Newcastle by the directors of the company. Mr. Daniel 
Stephens presided. In proposing the tvast of the Naval Archi- 
tects, Mr. A. C. Holzapfel pointed out that the little craft had been 
built with machine labour instead of manual, and that the men in 
a shipyard had no harder or more exhausting work than that of 
rivetting by hand, which was the work dispensed with, 

Sir Edward Reed responded, and in the course of his remarks he 
said that Mr. Holzapfel’s invention presented to the eye of the 
conservative naval architect many points of radical change. But 
he must say that he thought the invention presented points of 
great importance, and it directed his mind upon certain lines of 
thought which were not wholly unfamiliar to himself. What many 
of them were familiar with was the idea that the iron ship as she is 
at present built is the development of a crude idea, The ultimate 
idea of a ship ought to be that of a structure which derived its main 
strength from its main features, viz., its shell, or skin plating, its 
decks, and its bulkheads. Mr. Holzapfel’s craft, whatever further 
consideration and modification it might require, had the 
merit of presenting a very stiff structure. He recommended 
Mr. Holzapfel, in thinking his plan over, to think less of 
the minuter features of the case, and think more of how he could 
work his system of hydraulic rivetting in with the general 
system of —— derived chiefly from the skin-plating, the 
decks, and the bulkheads. Another line of thought which his 
plan suggested was that of considering how far a cheapened form 
of vessel for cargo-carrying peeenys would compensate for some 
other slight attendant disadvantages. He believed a type of ship 
would be designed some day which would be capable of a very 
large multiplication at a cheap rate. He thought the simplification 
of rivetting was likely to contribute to that result, and he recom- 
mended Mr. Holzapfel to turn his great inventive talent in that 
direction. He was quite satisfied that the worst features of the 
boat they saw that } were perfectly capable of being remedied 
when the invention was more developed. In lusion, he 
thanked Mr. Gec. Renwick for showing him the new dock, which 
he said combined common sense with sound science, 

In the course of other remarks, many shipbuilders and ship- 
owners admitted the skilful manner in which the idea was carried 
out ; and Mr. George Renwick said that for such craft the open- 
ing of the Manchester Ship Canal would furnish much employ- 
ment. The general idea was that modifications would be needed 
before the plan could be adopted for ocean-going steamers. 
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CHICAGO EXHIBITION. 





Ovr illustrations this week show the Lagoon, or rather a 
view taken on the Lagoon. A pier will be run out 1500ft. 
into the lake, and at the end of this will be the casino. 

Our second illustration shows the fisheries exhibition 
building covering more than two acres, and costing £60,000. 
At each end, connected by colonnades, will be a circular | 
aquarium, which will be stocked with every known variety | 
of fish in American waters. Methods of fish propagation 
will be extensively shown, and every kind of fishing tackle 
and appliance will be exhibited. 








THIRTY-TON TITAN CRANE. 





THE crane illustrated on page 420 is to be used in the con- 
struction of new harbour works. It has been designed to lift 
concrete blocks thirty tons in weight, and place them at any 
point within a radius of 53ft., while the structure can be | 
propelled from place to place as the work proceeds, under its 
own steam. The upper part of the machine, or crane proper, 
is constructed entirely of steel, and on this is arranged all the 
machinery, steam boiler, and electric lighting plant, as well 
as a counterbalance sand tank at the extreme end. This 
upper part is 101ft. long, and is capable of making a 
complete circle, with the load suspended at a radius 
of 53ft. from the centre. The variation of the radius | 
is obtained by a small movable carriage, travelling outwards 
and inwards on the long girders of the upper structure, the 
movement of which is under the immediate control of the 
man in charge of the machinery. The whole of the opera- | 
tions of lifting, lowering, and revolving are therefore per- | 
formed by one man, who is enabled to adjust with precision 
the position of the large blocks of conorete. The machinery 
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THE FISHERIES BUILDINGS 


is of the most substantial construction, the wheels for the 
most part being machine-made, and the power transmitted 
by steel wire ropes. Exceedingly little vibration is expe- 
rienced, we are informed, in working. The lower part, or 
main travelling carriage, of the crane is a combination of 
pitch pine and ironwork, and is of a massive and substantial 
appearance. It is carried on twenty-four leaf springs over 
twelve wheels, which run on rails of 21ft. gauge. The 
springs prevent any undesirable stresses in the structure, and 
the transmission of shocks, either from sudden lifting or 
stopping the descent of the load, or from unevenness of the 
rails. To enable operations to be carried on at all times, the 
crane has been fitted up with a complete electric lighting 
plant. This consists of two arc lamps of 2000-candle power 


each, one on the extreme end of the revolving jib, the other | 


i he main verticals, and twelve inc scent | : : : 
on the summit of the main verticals, and twelve incandescent | lantern with are lamp of 5000-candle power for lecture illustration 


lamps in the machine-room. The crane has been built by 


| Messrs. Alex. Shanks and Sons, Arbroath. 








SEWAGE PuriricaTion,—On the 30th ultimo the foundation 
stone of the new sewage works at Hyde, Manchester, now in course 
of construction, was publicly laid by the Mayor. The works are 
designed by the borough engineer, Mr. J. Mitchell, to treat the 
sewage from a population’of 30,000, estimated at 900,000 gallons per 
day of 24 hours, assuming 30 gallons per head. Three-fourths of 
the total flow, viz., 675,000 gallons, will be dealt with in 12 work- 
ing hours, leaving the remaining fourth, or 225,000 gallons, to be 
treated during the night time. There are six precipitation tanks, 
each of 75,000 gallons capacity, ora total capacity of 450,000 gallons, 
which will be filled twice during the 24 hours, and so dispose of the 
total quantity, 900,000 gallons. Adjoining these tanks are twelve 
Polarite filters, each of an area of 123 square yards, or a total 
filter space of 1476 square yards. They consist of layers 
of gravel, sand, and polarite. The system of purification 
adopted is that of the International Water and Sewage Purifica- 
tion Company, Westminster, 
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THE CrystTaL PaLace CycLeE Exuipition.—The Crystal Palace 
Exhibition of various forms of bicycles, tricycles, quadricycles, and 
appurtenances opens on the 27th inst. 

THE JUNIOR ENGINEERING SocieTy.—A party of upwards of 
eighty members of this Society visited the Royal Institution 
Laboratories, &c., on Saturday afternoon last, the special privilege 
being kindly granted by the managers through Sir Frederick 
Bramwell, and taking place by arrangement with Lord Rayleigh 
and Professor Dewar. Assembling in the reception room, the 
interesting collection of portraits and busts of eminent scientists 
was first seen, and from there the visitors passed to the various 
rooms comprising the library, which contains some 50,000 volumes, 
many of them extremely rare. It was in one of these rooms that 
were shown some MSS. of Davy and of Faraday, and a specimen 
of the latter’s work as a bookbinder during his apprenticeship 
to that trade. In the lecture theatre, the apparatus now being 
experimented upon by Professor Dewar was seen, and the electric 
was noticed. The party then proceeded to the physical and 
shown the 
apparatus, machinery, pumps, &c., employed in the researches 
which have been and are now being carried on there. The actual 
room where Faraday worked was viewed, and from thence they 
were conducted to the dynamo room. The machines here, which 
are all driven by a gas engine, consist of one by Crompton used 
for incandescent lamps, three by Siemens for arc lamps and 
experimental purposes, and a De Meritens also used for experi- 
ments. There is an electro-motor driving a Blackmore’s air 
propeller for ventilating the lecture theatre. In tie model room, 
which was next visited, many exceedingly interesting objects were 
shown, including Davy’s first miner’s safety lamp; numerous 
appliances devised and made by Faraday; Rumford’s and De la 
Rue’s apparatus; and the Wimshurst electric machine. This 
unique collection was examined with evident appreciation, which 
was enhanced through the explanations given by Mr. R. N. Lennox, 
Mr. J. W. Heath, and Mr. H. C. Hughes, under whose guidance 
the visitors were placed. The meetings of the Society’s eleventh 
session are to be inaugurated on the 27th instant by the delivery 


' of Sir E. J. Reed’s presidential address, 
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LETTERS TO THE EDITOR. 
ii ital 





FORCE AND MOTION. 


Sir,—If Professor FitzGerald will look at my last letter again, 
he will see that for the sake of argument I admitted his propo- 
sition to be true, and asked for a solution of the dilemma it 
involved. 

Instead of doing this he asserts that my interpretation, as he 
calls it, of Newton's third law is not Newton's interpretation, and 
is, in fact, something peculiar to myself. In reply, I repeat that 
my interpretation is that of all text-books on dynamics. I hold 
that all forces run in couples, that there is no such thing as an 
isolated force, and that every force is met and opposed by a resist- 
ance precisely equal to that force. 

Professor FitzGerald asserts, on the other hand, that forces do 
not run in couples; that they are not necessarily balanced; that 
when force is exerted by a y A on a body B, that the force 
exerted by A is not balanced or resisted, but that B exerts another 
force on A, which in its turn is not balanced nor resisted. I hold 
that, to all intents and purposes, motion is as impossible as the 
result of force on Professor FitzGerald’s lines as it ison mine. I 
gave him a diagram, shcwing what his statements meant to me, 
and called his attention to the dilemma involved, and asked for its 
solution. This he refuses to give, because, forsooth, my views of 
Newton's third law are not orthodox. 

The only proof of the orthodoxy I can give is to quote authori- 
ties. The most recent with which I am acquainted isa Text-book 
of Mechanics, by Professor Thomas Wallace Wright, of Union 
College, Sch tady, published last year by Van Nostrand. On 
page 31 | find, ‘‘ In order to exert force the agent acting must meet 
a resistance. Ferce is alwaysa mutual action. In other words, 
forces are never single, but act in pairs.” The italics are mine. It 
appears then that Professor Wright at all events holds precisely the 
same view that has been ridiculed by Professor FitzGerald. Again 
on page 33 we have, “‘ The force exerted by an agent on a body 
being one component of the stress, the other component, the 
reaction of the body. or the kick against change of motion, depends 
on the inertia of the body, and may be called inertia resistance, 
being equal to the action of the agent. If we can measure it we have a 
measure of the stress, which term includes both components.” i 
the italics are mine, again the proposition is precisely mine. How 
on earth your correspondent manages to believe that I hold views 
different from those commonly attributed to Newton passes my 
comprehension. 

My contention has been all along that by all the rules and 
definitions laid down in text-books, a resistance isa force. Pro- 
‘fessor FitzGerald has not once attempted to dispute this. Newton 
says, and all his interpreters save Professor FitzGerald say, that 
the resistance always, and invariably, is equal in amount and 
opposite in direction to the force. I hold that there is no escape 
from the conclusion that every force is balanced by a resistance, 
and that, in short, forces always hunt in couples. Professor 
FitzGerald apparently takes exception to my use of the word 
“balanced.” I really do not know any other word that can take 
its place. If “‘counterpoise” seems better to Professor FitzGerald 
he is welcome to it, and I shall write ‘‘every force is counterpoised 
by an equal and opposite force.” Where or how, or in what way 
this is opposed to Newton, I am unable even to guess, 

Now, it is so obvious that ifa force tending to push a body in one 
direction is counterpoised by a precisely equal and opposite force 
resisting that push, no motion can follow as result of the action of 
the pushing force alone, that it seems almost axiomatic that force 
cannot be the cause of motion. 

Professor FitzGerald is perfectly right when he says that A and 
B in my diagram could not be put in motion by their mutual 
actions alone. I might almost say that this is the very point for 
which I have contended allalong. One of the bodies can by virtue 
of its inertia exert force, that is, resistance; the other body can 
exert force due, let us say, to momentum, but it has got something 
more than force, namely, motion, and it is only by virtue of sharing 
this motion with the resisting body that both can move on together, 
and the quantity of motion in the two after impact will be precisely 
the quantity of motion in the one before impact. 

Professor FitzGerald seems to imply that Newton would not 
have recognised force as a cause of motion in his astronomical 
calculations, if he had believed that forces were always balanced. 
I really do not see that this has anything to do with the matter at 
issue. The world has not stood still since Newton’s time. If any one 
had told him, for example, that all energy is kinetic, that is to say, a 
mode of motion, he would not have comprehended the stat t 
Indeed, the proposition is comparatively new. I doubt if Rankine 
had even heard of it. He used that most misleading phrase, 
** potential energy,” to the last. Is Professor FitzGerald prepared 
to state that all energy cannot be kinetic because Newton did not 








<> was? 

he concluding paragraph of Professor FitzGerald’s letter, 
addressed to Mr. Cox, is reassuring. His half-hearted admission 
that “force is at bottom an as 
me to believe that he may yet 
is sound, _ 

My only excuse for continuing this correspondence is, that once 
we expel from our text-books the unfounded assertion—for which 
there is not one atom of proof—that force is the cause of motion, 
we shall enter on a new system of teaching dynamics, infinitely 
superior to anything now in use. 

Perhaps I may expect that Professor FitzGerald will now look 
again at my last letter, and think that my questions are worth 
answering. At all events, I may perhaps expect that he will show 
how what I have advanced is different from what Professor Wright 
says in the passages 1 have quoted, and that, if there is no differ- 
ence, he will without circumlocution state that the mathematical 
teaching in a great American college is directly opposed to the 
proper interpretation of Newton’s third law. 

I think the following quotation from Wheweil will answer Mr. 
Cox’s query:—‘“‘Though Newton’s laws of motion are a much 
clearer and more general statement of the grounds of mechanics 
than had appeared before his time, they do not involve any 
peg which had not previously been stated or taken for granted 

y other mathematicians.” 
London, November 16th. A CRAMMER. 


t of some motion or other” leads 
brought to see that my contention 


ASBESTOS REMOVABLE BOILER COVERING. 


Sir,—Referring to the article on page 385 of THE ENGINEER of the 
6th inst., we beg to say that we were the first makers in England 
of the coverings as described in the above-mentioned article, and 
as far back as 1887 we supplied the Portsmouth Dockyard and 
Messrs. Yarrow and Co., torpedo boat builders, with this class of 
covering. Since then we have executed large orders, especially 
for yachts and boats where space is limitei, and in every case it has 
given entire satisfaction. 

Of course the first cost is greater than with most other coverings, 
but those who wish for an effective and lasting covering will find 
that it really proves a great economy, with the additional advantage 
which you state in your paper, viz., that it can be removed and 
refixed instantly. WITTy aND Wyatt, Ltd., 

88, Leadenhall-street, London, F. H. Lovegrove, Secretary. 

November 10th. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


Sir,—I think some exception may be taken to your strictures 
upon the Institution of Mechanical Engineers, at least so far as 
regards the selection of papers. Your objection was specially 
directed against a paper on boiler making. I have not read the 
paper yet, and so can pronounce no opinion on its merits, further 








than that it was presented by a practical boiler maker, whose 
< eseonry of acquiring a knowledge of his subject have been 
lifelong, and second to the experience of no man of equal age, 
to say the least. 

About a dozen years ago a paper was presented on the Lanca- 
shire boiler to the poe Ang dealing with practice up to date. 
The discussion on that paper proved, at any rate, that mechanical 
engineers of high standing were remarkably deficient in knowledge 
of best recognised practice. 

About seven years ago a paper on boilers was presented to the 
Institute of Civil Engineers, and also had no condemnation from 
you asanimproper subject. In the discussion on that paper there 
was revealed remarkable lack of knowledge of good boiler practice, 
and it even transpired that the boilers of one of the largest railway 
companies were caulked in the old and obsolete manner with a tool 
of a condemned type, and it was seriously argued that the method 
was sound because, forsooth, the boilers were drop tight, just as a 
butcher might run a flock of sheep before a locomotive and argue 
because he found them stone dead, that this was an approv: 
method of preparing mutton. It seems to me that one of the 
duties of the Mechanical Engineersis to take care that every few 
years at least there shall appear in its volumes something which 
shall show the latest practice in all important branches, and in 
boiler-making especially ; not mere boys, but men who were boys 
fifteen or twenty years ago, would turn out sorry boilers if they 
adhered to the practice in vogue during their pupil days. My 
own old note-books would prove this, and yet they embody what 
was held by the M.S.U.A. at that time as the best practice ; and 
yet without occasional publication of modern changes how is aman 
who has been years abroad, for example, to do the best work, if 
his last home experience is to be relied on without refreshing ! 
Naturally he would follow what he knew was accepted as best. 
The fact of age is no guarantee that a mechanical engineer neces- 
sarily is au fart in all branches, and I very much doubt if one in 
ten of the M.1.M.E. could sketch and dimension the front end 
plate of a Lancashire boiler, even approximately to approved 
design. 

To appreciate fully the real lack of knowledge of the whole 
subject of boilers and steam production, especially amongst 
London engineers, one need but glance at the latest examples 
about London which will as often as not be found in elec- 
tric installations, and compare them with a Lancashire cotton 
factory’s engineering. Then, too, any architect thinks he 
is fully competent to arrange for the boilers in a building, 
and look at the results. Even in a noted engineering centre— 
Manchester—let anyone visit the boiler-house of Owens College 
itself for an example of what to avoid, unless it has been lately 
changed. Is it not well that the public safety should be secured 
by the appearance of occasional papers from which the architect 
may learn something, even though he may be trenching on another 
profession? The more he learns, the less would he be disposed to 
step in where better informed men are ever cautious. 

National Liberal Club, Wm. H. Boors, 

November 14th. 





Str,—Your criticism has ex to the light of publicity a weak- 
ness for a long time past painfully evident to insiders. 

The feeble state of the Institution of Mechanical Engineers 
is undoubtedly owing to an unduly close association with the 
Institution of Civil Engineers, and there appears to be a growing 
feeling that either that association should be much closer or the tie 
should be severed altogether. 

At present the Institution of Civil Engineers reaps all the advan- 
tages from the connection. Engineers having valuable mechanical 
papers to contribute mostly prefer it as an advertising medium, 
and are encouraged so to do whenever there is a falling- 
off in legitimate subjects for discussion, The membership, too, of 
the Mechanical Engineers suffers by the admission of purely 
mechanical men into the other Institution, and the ranks have to 
be filled up by the election of utterly unqualified persons. 

For the rest no one can complain of the staff of the Institution of 
Mechanical Engineers, the get-up of their proceedings is quite un- 
equalled. INSIDER. 

November 14th. 





Sir,—As a sincere well-wisher of the Institution of Mechanical 
Engineers I have read with a great deal of pleasure the letters 
which you gee last week from ‘‘ A Grumbling Member” and 
““M. L. and S. Inst.” If any good is to be done, bowever, it can 
only be effected by plain speaking. There is, I know, a strong 
odjection felt by members to ‘‘ washing one’s dirty linen in 
public;” but the time for reticence has passed, and if the Institu- 
tion is to prolong its life it must undergo a thorough re- 
organisation, and the first step must consist in ascertaining the 
causes of decadence, and removing them. It is not difficult to 
find some of these. One of the most prominent lies in 
the action, or rather inaction, of the Council, and the 
extraordinary blunders it has perpetrated. The unfortunate 
performance which took place when the late Mr. Walter Browne 
found it necessary to resign the secretaryship is one example. 
Another was perpetrated in Sheffield last year, when a member of 
Council absolutely stood up before the meeting and repudiated all 
responsibility for one of the papers read, thus censuring at one 
m9 the same time the Papers Committee and the author. The 
paper in question was really excellent. Such a policy as this 
would ruin the prospects of any society. 

Another objectionable feature is the ease with which anyone can 
get made a member. Tomy own certain knowledge men have 
been elected on the personal guarantee of members that they 
knew them, although these very men had been only introduced to 
the candidate on the night of election. All this must be changed, 
But this is only a portion of the changes needed. The first 
question anyone will ask is naturally, ‘‘ What shall I get in 
return for my fees!” The only return at present is the ‘‘ Trans- 
actions.” These are very well got up, clearly printed, with capital 
illustrations. But what are the papers and discussions worth / 

Virtually the reputation of the Institution has been recently 
maintained solely by the reports on friction experiments by Mr. 
Towers, and those on marine engine performance by Professor 
Kennedy. But where are the reports of the Jacket Committee ? 

A thorough change is needed in the Council. New blood must 
be infused, and more energy displayed. Unless some steps are 
taken in this direction, it is not ditficult to see what the end will 
be. It is not too late. The Institution has had a fine reputation. 
It has plenty of money. All that is wanted is a recognition of the 
fact that it has to compete with many other engi ing societies, 
and that, unless it is prepared to keepin the front rank, it had 
better give up altogether. A second place for it means extinction. 
It must, and could, take the same position for mechanical engineers 
that the Institution of Civil Engineers does for civil engineers, but 
it will not do this automatically. MECHANICAL ENGINEER, 

Birmingham, Nov. 16th. 





Smr,—Perhaps you will allow me to support the opinions of your 
two a in this week’s issue anent the Society of 
Mechanical Engineers and the poverty of the papers recently read 
before the said Society. 

When the headquarters were here in Birmingham, I was more 
than once asked to become a member, but, as | was rather asto- 
nished to know how certain of its members could ever have been 
thought eligible as mechanical engineers, I was not desirous or 
ambitious at all to add M.I.M.E, to my name. Several members I 
knew were simply incapable of earning even 30s. per week, or any- 
thing like it, and yet were called draughtsmen, if not finished 
draughtsmen, but with little or no practical knowledge or 
experience of engineering. Not being a finished draughtsman 
myself, I found one or two of them very useful joccasionally, and 
very desirous of helping me for what I thought a very moderate 
rate of pay. ‘ 


As regards ‘‘ poverty of papers,” that on ‘‘ Modern Lancashire 
Boilers” is an instance, I think, for there is scarcely a feature of 
any importance in that paper that can be called modern; scarcely 
anything but what might be found noted, for instance, in the 
reports of the inspectors of the first Association for the Prevention 
of Boiler Explosions, and for effecting economy in the raising and 
use of steam. Indeed, Sir, some of the features of the said 

per are really frivolous; such, for instance, as knock- 
ing rivets on one side, and not filling the holes preperi y 
on account of a thin film of oxide of iron forming round the rivet. 
Is there living a rivet-running lad of fifty years ago who would not 
laugh to be told of such things, or who did not know how to heat 
and produce, or rather present a clean rivet to the rivetters? In 
those good old days the lad would have had a salutary box on the 
ears for presenting a dirty rivet; but now you dare not touch him, 
hence his ignorance and carelsssness. There is one modern feature, 
however, in the aforesaid paper, viz., the greatly increased pressure 
put upon Lancashire boilers of the same size and construction as 
those of thirty to forty years ago, only they are now made a little 
thicker, which does not always add real strength or greater security. 
At that time I had a good number of most excellently-made stee! 
boilers by the late Daniel Adamson under my inspection, and upon 
inquiring about them some twelve or fifteen years after I was 
kindly informed they were working still and giving every satisfac- 
tion, having cost scarcely anything in repairs. They were worked 
at from 80 lb. to 100 1b, per square inch, or about half the pressure 
similar boilers are worked at now. If the next paper read before 
the Society were to tell us what are the real and lasting advan- 
tages of all this modern increase of pressure it would be better 
than splitting straws over so-called retined and improved methods 
of manufacture. 

Mr. Crosland made a point of some quadruple engines doing fine 
things with about 2001b. steam pressure in the boilers, But why 
stop at even four cylinders! If the principle is right, and if any- 
body is so simple as to believe that steam can be passed from one 
cylinder to another without loss, why stop at four cylinders and 
200 lb. pressure per square inch! 1 thought it was settled fifty 
years ago that in the adoption of the compound principle it was 
merely a question of convenience to mill-owners as to whether 
they should compound their engines or order new single-cylinder 
ones, which would be more economical, better, and safer 
in every respect, save and except in one respect, viz, the 
application of a Macnaught cylinder to a beam engine heavily 
loaded. Even this advantage is counterbalanced by the need 
of higher pressure in the boilers. Much of the so-called pro- 
, end of the present engineering days is, I think, of a decidedly 

ownward and really retrograde characterin every respect. For 
instance—I like to give facts and actual experience in proof of my 
assertions—a gentleman on this Exchange me the other 
day thus, ‘‘ Have you seen the fine pair of engines in Lancaster- 
street from your country! They are of 2000-horse power, and cost 
£7000, and they are saving quite 10s, per weekinfuel!!” Isimply 
replied that I knew very well 2000-horse power was not required at 
any one works in Lancaster-street, if it were required even in 
the whole street itself, and as regards the aT saving of 10s. per 
week in fuel only on an expenditure of £7000, I would leave it to 
him to calculate the percentage of saving. I know of several fine 
old examples of engineering skill and architecture being replaced 
by the ugly, low, scrawling, screaming, and clattering Corliss 
engines of the present day, which, to say nothing of the additional 
risk of high pressure, are neither better nor more economical in the 
end. JOHN SWIFT, 
lron Exchange, Birmingham, 

November 18th. 


JAPANESE EARTHQUAKE FUND. 


Sirn,—We have received many inquiries from English sym- 
pathisers with the sufferers by the recent terrible earthquake in 
Japan, as to whether any means existed for sending relief funds 
to that country. We shall feel greatly obliged if you will make it 
known through the medium of your paper that so soon as the news 
of the disaster reached England a ting of Jap residents 
was held, at which we, the undersigned, were nominated as a com- 
mittee for raisin the relief fund in question among ourselves, and 
that we shall only be too pleased to receive subscriptions from 
these English sympathisers towards the same funds, Subscriptions 
will be received at any of the following addresses up to the 10th 
December next. 

The fund will be remitted to the local Governors of Aichi and 
Gifu Prefectures, to be distributed as they think fit among the 
sufferers. 

We may add that both the Great Northern Telegraph Company 
and the Eastern and Eastern Extension Telegraph Companies have 
kindly volunteered to send cable messages gratis in connection with 
this fund. 





N. OkosHI, 
Japanese Consulate-General, London. 

THE YOKOHAMA SPECIE BANK, LIMITED, 
84, Bishopsgate-street, E.C, 

MITSUI AND Co., 
1, Crosby-square, E.C. 

TAKATA AND Co., 
88, Bishopsgate-street, E.C. 

Tue Naicar Yoratsu KaisHa, LIMITED, 
84, Bishopsgate-street, E.C. 

London, November 16th, 








THE INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers, presided over by 
Mr. L, Thomson, was held at the Town Hall, Stratford, on the 
10th inst., when a paper was read by the Honorary Secretary, in 
the unavoidable absence of the author, Mr. Buckwell, on “Phe 
History of the Newhaven and Dieppe Channel Service.” 

Mr. Adamson stated at the conclusion of the paper that full 
detailed specifications, with drawings, were on the table for 
inspection. 

‘he Chairman invited remarks bearing on the interesting 
subject, being a record of yd go iy of the service during thirty 
years, and stated that he had been informed that those vessels 
running across to Jersey had attained a speed of about 20 knots 
per hour with twin screws. This performance, though somewhat 
less, compared favourably with the great speeds attained by the 
great Atlantic liners, 

Captain Blackmore stated that he could bear testimony to many 
of the facts detailed in the paper, having been in command of 
vessels employed in that service in 1851. He well remembered the 
difficulties referred to, The port of Dieppe at that time being 
very little better than a narrow stream, was difficult of access, even 
with very small vessels; this, together with the division of authority 
between the owners there of Messrs. Maples and the railway 
company, created much anxiety, and enhanced the difficulties in 
the proper working of the service. After briefly referring to 
cma prior to those enumerated in the paper, he thought that 
the paper, asa whole, was worthy of record in the annals of the 
Institute of Marine Engineers, 

The Honorary Secretary reported as follows:—That a paper on 
‘* Initial Condensation ” will be read by Mr. W. H. Northcott at 
Gresham College, Basinghall-street, E.C., at 7.30 p.m. on Tuesday, 
December Ist. Other papers will follow, as per circular. Also 
that if members wishing to test samples of coal would communicate 
with Mr. J. H. Thomson, he will place the coal-testing apparatus 
at their disposal, and assist thereat, Saturday evening being most 
convenient. 

The meeting was brought to a close by a vote of thanks to the 











author and the chairman, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


PORTLAND CEMENT AND PORTLAND CEMENT 
CONCRETE, 


At the second ordinary meeting of the session, on Tuesday, 
November 17th, the President, Mr. George Berkley, being in the 
chair, three papers were read relating to Portland cement and 
Portland cement concrete, Z 

The first was ‘‘ Portland Cement; its Manufacture, Use, and 
Testing,” by Mr. Henry Kelwa Bamber, F.1.C, The author gave 
analyses of the most suitable clays and chalks to be used in the 
manufacture of Portland cement, and described the process of 
preparing and mixing these ingredients, drying the resulting 
slurry, and of burning. The average composition of good cement 
was indicated. In these operations care and constant chemical 
testing were necessary to keep the ingredients in proper —. 
tions, so as to insure the regular percentage of each in the finished 

sement. 

"Reference was made to the packingin the kilns of the dried 
material in lumps of a size not too large to prevent the heat 
from being evenly distributed through the entire kiln, otherwise 
there would be a large proportion of insufficiently burned and 
nnclinkered produce. In clinkering, the material entered into 
semi-fusion only, and it was during this process that the 
properties of good cement were produced. Given, therefore, 
proper proportions of ingredients and proper burning, so as 
to obtain good clinkers, the result would be good cement. This 
had next to be ground to fine wder and sifted, so that all 
should pass through a sieve of meshes to the square inch, 
and not less than 90 per cent. should through a sieve 
of 5625 meshes to the square inch. The finer the 
cement the more easily was it thoroughly mixed with water, 
which insured its proper setting without the chance of 
blowing afterwards, About 40 1b. of water should always 
be used to every cubic foot of cement. This would insure that 
every portion of cement should have the full quantity it cculd 
combine with, and if this were done no blowing could take place, 
because blowing was caused by portions of cement taking up water 
and expanding after the body of the cement was set. The author 
made experiments three years since with concrete composed of 
four parts of shingle, two of sharp sand, and one of cement, 
‘These were mixed in duplicates, the first lot with the full quantity 
of water it could take, and the others with only half that quantit 
of water. These blocks after twenty-four hours were put on a “a 
and were covered twice every day for twelve months by the tide. 
At the end of the year they were cut through the centre. Those 
made with the full quantity of water were sound, hard, and per- 
fectly dry all through ; those made with half the quantity of water 
were wet through and easily broken to pieces. As there was no 
difference in any of the ingredients except the quantity of water 
used, this showed that for concrete to set properly and satisfac- 
torily it must at the outset have the full quantity of water mixed 
with it. These blocks were made with new cement a day or two 
old, showing that new cement was perfectly safe if mixed in proper 
proportions, In the ordinary course cement would be about a 
month old when used, and there was no advantage in keeping it 
longer, for it began to lose its power of combining with water, 
an old cement not being able to absorb and combine with nearly 
so much water as new cement. In newly-ground good cement the 
particles were in such a molecular state as to quickly combine with 
water, forming a hard permanent crystallised solid. By age there 
was evidently a molecular change gradually taking place, for after 
a time the cement, although not exposed to the air, lost its power 
of setting when mixed with water, although the percentage com- 
position might be exactly the same. 

The author then described the best test to determine if the 
cement were good:—First, there should be a chemical analysis 
to show the proportions in which each constituent existed, but as 
this in itself was not sufficient to show if the cement had been 
fully clinkered, he recommended the taking of the specific gravity, 
which should not be less than 3°10 to 3°15 at the end of a month. 
This was much more reliable than the ordinary use of the striked 
bushel, which varied considerably, according to the way in which 
the vessel was filled. Then ensued the mixing of the cement with 
water and the forming into briquettes to test the breaking strain at 
seven, fourteen, and twenty-eight days; the quantity of water in 
these briquettes varied with each manipulator, the general desire 
being to use as little water as possible. The author thought, how- 
ever, that it should be stipulated how much water should be used 
in making the briquettes, when the results with the same cement 
would be more uniform, for a cement that could not take up its 
full quantity of water, 20 to 25 per cent. of its weight, was not as 
good as one that could do so, other things being equal. A good 
cement, not too old; would expand in setting and completely fill 
the space allotted to it, whereas an old cement would not do so, and 
consequently spaces would be left for water to enter and weaken it. 

The second paper, by Mr. Alfred E. Carey, M. Inst. C.E., was 
entitled ‘‘ The sane of Portland Cement for Public Works.” 
The author emphasised the following points:—Uniformity of the 
raw materials; completeness of the mechanical blending of the 
raw materials; the proportion of carbonate of lime; the thorough- 
ness of the wet grinding; the burning; the flouring; the aération 
and packing of the finished cement. Particulars were given of 
the chemical analysis of various clays in use, and it was pointed 
out that the hydraulic factors were the silica and alumina, with 
iron, and that the highest standard of quality was probably attained 

Lime 
when the ratio between these was Hyd cantina tactour 2, 

The various processes for the mechanical blending of the raw 
materials were described, and special stress was laid upon constant 
chemical testing at this stage of manufacture, and also on the 
thoroughness of the blending in a wet state. In regard to burnin, 
clinker, the author traced the various chemical changes which too 
place, and the corresponding temperatures. He considered that a 
temperature of about 2900 deg. Fah. maintained for a short time 
only, was the most favourable for producing high-classclinker. He 
described the more recent systems of burning cement, giving details 
of the Ransome and Joy processes, and advocated the adoption of 
the test by specific gravity instead of by weight per bushel. He 
pro for this standard, 3:1; a high specific gravity combined 
with extreme fineness being one of the surest means of proving 
that a given sample of cement was well burnt. _In respect of fine 
grinding, it was pointed out that it was the flour or impalpable 
— which formed the effective part, the nibs or coarse residue 

orming an adulterant similar to the admixture of a corresponding 
proportion of sand. This was proved by a series of experiments, in 
which the residues, on a succession of sieves, were removed from a 
given sample of cement, when the tensile strains were iE rtion- 
ately increased, The question of the te grinding and the tem- 
perature of cement as it left ordinary millstones and edge runners 
respectively was then referred to, e author considered aération 
tial with t as now usually manufactured. 

With regard to packing, the want of a less expensive and more 
efficient packing case than the ordinary cement barrel was men- 
tioned. The author suggested that for foreign works clinker 
might sometimes be conveniently exported an round on the 
spot. As to the question of testing, he considered that a test of 
iin. x 4in. section would in some cases be a useful guide, and 

escribed the various apparatus now in use for the purpose of 
compression testing, calcimeter testing, taking specific gravity, &c. 
On the question of standard regulations, the rapid progress which 
had been achieved in quality in England, despite the absence of 
any Government tests, was pointed out, and it was stated that had 
such a standard been formulated ten years ago its effect would 
probably have been retrograde. The practice of foreign Govern- 
ments and societies as to standard tests was detailed, and a 
specification was given applicable to the present stage of cement 








production. Minute particulars of the various points to be noted 
in gauging briquettes were given, and the subject of the adultera- 
tion of cement was dealt with. The author did not believe 
adulteration was much practised in this country, although the 
Society of German Cement Manufacturers had thought it desir- 
able to formulate special rules on the subject as regarded Germany. 

In dealing with the use of cement, the author stated that, in 
his opinion, cement and concrete were likely to take the place in 
many respects of iron and timber as now applied, e also 

ve particulars of a series of experiments carried out 

y Mr. Joseph Cash, M. Inst. C.E., at his request, in 
order to test the power of Portland cement to resist long- 
continued hydrostatic pressure. These tests were made with 
concrete of varying proportions, and a further series was 
carried out to ascertain the extent of the penetration of cement 
on the surface of a mass of rough concrete. Another series 
dealt with the question of the extent to which rough concrete 
would prevent filtration. The efficacy of rendering a surface of 
concrete in connection with hydrostatic pressure was also dis- 
cussed. The quantity and purity of water for concrete-making 
was referred to, the author detailing the results of the admixture 
of fine river-mud of varying proportions on the strength of con- 
crete blocks, The effect of the presence of sulphuric acid as 
observed by experiment was given, as also the effect of frost upon 
cement briquettes, and per contra of high temperatures such as 
prevail under tropical conditions. The effect of sea-water on the 
maturing of concrete was dealt with, the author considering that 
when gauged with sea-water concrete matured more rapidly and 
passed more quickly into the crystalline condition than when 
gauged with fresh water. 

The limits within which concrete might be safely applied, more 
especially on works in the sea, were defined, it being shown that 
two distinct issues had to be considered in dealing with this much 
debated subject :—(1) The influence of magnesia as an ingredient 
in the manufacture of cement. (2) The alleged deterioration of 
sound cement when subjected to the action of sea-water. He 
showed that caustic lime or caustic magnesia were both harmful 
in cement, but that a high percentage of magnesia, when clinker 
was well burnt, was not necessarily deleterious, 

In dealing with the second branch of the subject, the author 
pointed out the desirability of Portland cement not containing 
more than 4 or 5 per cent. of magnesia, because this material was 
really an adulterant and not actively useful. He detailed 
particulars of a series of experiments with cement-sand briquettes 
of varying proportions, which had been exposed to long-continued 
tidal action without harmful effects, and gave the increase in the 
weight of these briquettes. He also referred to a series of tests 
with fresh water, varying proportions of fresh and sea water, and 
sea water partially evaporated, it being pointed out that in 
situations in which ammonia might be brought into contact with 
concrete it was desirable to use fresh water for gauging, and 
to exclude cement containing any considerable proportion of 
magnesia. The author’s opinion was, however, that no con- 
clusive evidence had been adduced to prove that the precipitates 
from sea-water induced disintegration of even fissured or porous con- 
crete when sound cement was used. In conclusion, the author re- 
ferred to the chemical and physical transformations of Portland 
cement in setting, and the general chemical conditions under 
which Portland cement of the highest class was obtained. 

The third paper was read on ‘‘ The Influence of Sea-water on 
Portland Cement Mortar and Concrete,” by Mr. William Smith, 
M. Inst. C.E., of Aberdeen. In the course of a discussion 
which took place at the Institution in the year 1886, the author, 
who was the engineer of Aberdeen Harbour, had stated that 
since the construction of the South Breakwater at that place, 
in 1872, he had noticed ‘‘the disintegration of the surface of 
the concrete by the chemical action of the salt water on the 
Pcrtland Cement.” The softening and swelling of the concrete 
wing-walls at the entrance of the graving-dock induced him in the 
following year to refer the matter to the late Professor Brazier, of 
Aberdeen University, for a thorough investigation of the chemical 
reaction causing disintegration. In June, 1887, that gentleman 
gave his opinion that the analyses of the series of decomposed 
cements—concrete—showed a remarkable difference in composi- 
tion from the original cement, inasmuch as in all the samples 
submitted to him there was found a large quantity of magnesia, 
and a large proportion of the lime was in the form of carbonate. 
He believed that this alteration was brought about entirely by the 
action of sea-water upon the cement. There was no other source 
for either the magnesia or the carbonic acid. The author then 
reported that ‘‘the rapidity of the chemical action was due to 
the unbalanced pressure of the water on the wing wall” when 
the dock was emptied. This caused a current of sea-water 
through the porous structure of concrete, which continually 
washed the decomposed cement into the dock, and brought 
new particles of concrete into contact with the sea-water. In 
July, 1887, Mr. P. J. Messent, M. Inst. C.E., was requested 
to make an independent investigation of the cause of the 
deterioration of the concrete, and in the following November 
issued a report confirming the results obtained by the author and 
Professor Brazier, by experiments at the Tyne Piers and by 
additional analyses of the disintegrated concretes by Mr. Pattin- 
son, the Public Analyst for Newcastle-on-Tyne. From a series of 
experiments and investigations by Professor Brazier and himself, 
the author inferred the cause of the expansion of concrete, subject 
to the influence of sea-water, te be the formation of a more bulky 
compound of magnesia and lime with carbonic acid, and especially 
with sulphuric acid and water, in place of the lime of the cement. 
The chemical equations for the action of the lime in the cement 
upon the magnesian salts in sea-water were :— 

Magnesia chloride + calcic hydrate = magnesic hydrate + 
calic chloride. 

Magnesic sulphate + calcic hydrate = calcic sulphate + 
magnesic hydrate, the sulphate of lime crystallising with water 
as :—Calcic sulphate + water = hydrated calcic sulphate, a sub- 
stance of great bulk compared with the lime base. 

The lime of the cement took up the free carbonic acid from the 
sea-water, forming carbonate of lime; the sulphate, carbonate, and 
hydrate of magnesia in the sea-water were filtered out and united 
with the lime, forming a deposit of magnesia and hydrated sul- 
phate of lime, which, being bulkier than the lime base, caused 
swelling and disintegration of the concrete, while the magnesia 
destroyed the adhesive power of the cement. The author pro- 
coutel to point out, from experimental tests carefully made, that 
the presence of magnesia in the cement, before mixing with water 
and setting, was not the cause of subsequent disintegration, and 
that even 5 per cent. of magnesia in the cement only diminished 
its tensile strength 20 per cent., causing no tendency to disintegra- 
tion, Sulphate of lime and carbonate of lime might similarly be 
vs in the unslaked cement without much harm or any ten- 

ency to subsequent disintegration of the concrete. The disinte- 
gration was clearly due alone to the chemical reaction between the 
sea-water and the lime of the cement. All the lime—about 60 per 
cent.—of the cement was, so far as affected by this action, quite 
free, there being no stable chemical combination of the lime, 
alumina, &c., in cement. 

A series of experiments on the filtration of sea-water from a 
height of 24ft. through porous blocks of concrete was given in a 
tabular form in an appendix, showing, by the gradual decrease of 
the quantity of water passing through, the closing up of the pores 
of the concrete by the accumulation of the chemical bye-products 
in the material. The paper concluded with a description of the 
effect of the compression of air by the inflow of sea-water to cavities 
in the breakwater in bursting out the concrete blocks forming the 
sides of the cavities, The conclusions arrived at were—that the 
chief causes of the destruction of concrete sea-works were the 
chemical action of sea-water, and the sudden compression of air 
within the structure by waves ; and that the same remedy — 
to both evils, namely, the formation of an impermeable homo- 
geneous structure, 





THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS. 


On — evening last the third annual dinner of this Institu- 
tion was held at the Criterion, Piccadilly-circus. Professor William 
Crookes was in the chair, and he was supported on either side by 
Sir G. G. Stokes, M.P., Mr. George Berkley, President of the 
Institution of Civil Engineers, Sir F, Abel, K.C.B., Mr. Latimer 
Clark, Mr. W. H. Preece, Lieutenant-General R. Grant, C.B., 
Inspector-General of Fortifications, Major-General C. E. Webber, 
C.B., Sir John Pender, K.C.M.G., Professor W. Grylls Adams, 
Mr. C. E. Spagnoletti, Sir Robert Rawlinson, K.C.B., Sir Thomas 
Blomefield, Professor Hughes, Captain W. J. L. Wharton, R.N., 
Sir Benjamin Baker, K.C.M.G., Sir Henry Mance, C.1E., and 
some 140 other gentlemen. 

The President, in proposing the toast of the evening, ‘‘ Elec- 
tricity in relation to Science,” made some very interesting 
remarks, They knew little as yet concerning the mighty agency 
of electricity. ‘‘Substantialists” told them it was a kind of 
matter. Others viewed it, not as matter, but as a form of energy. 
Others, again, rejected both those views. High authorities could 
not even yet — whether we had one electricity or two opposite 
electricities. The light which the study of electricity threw upon 
a variety of chemical phenomena could not be overlooked. e 
facts of electrolysis were by no means either completely detected 
or co-ordinated. They pointed to the great probability that elec- 
tricity was atomic, that an electrical atom was as definite a quantity 
asachemical atom. It had been computed that in a single cubic 
foot of the ether which filled all space there were locked up 10,000 
foot-tons of energy which had hitherto escaped notice. To unlock 
this boundless store and subdue it to the service of man 
was a task which awaited the electrician of the future. The latest 
researches gave well-founded hopes that this vast storehouse of 
power was not hopelessly inaccessible. Up to the present time 
they had been acquainted with only a very narrow range of 
ethereal vibrations. But the researches of Lodge in England and 
Hertz in Germany gave an almost infinite range of ethereal 
vibrations or electrical rays from wave-lengths of thousands of 
miles down to a few feet. Here was unfolded a new and astonish- 
ing universe—one which it was hard to conceive should be power- 
less to transmit and impart intelligence. Experimentalists were 
reducing the wave-lengths of the electrical rays. With every 
diminution in size of the apparatus the wave - lengths got 
shorter, and could they construct Leyden jars of molecular 
dimensions the rays might fall within the narrow limits of 
visibility. They did not yet know how the molecule could be 
got to act as a Leyden jar, yet it was not improbable that the 
discontinuous phosphorescent light emitted from certain of the 
rare earths, when excited by a high-tension current in a high 
vacuum, was really an artificial production of electrical rays, 
sufficiently short to affect the organs of sight. If such a light could 
be produced more easily and more regularly, it would be far more 
economical than light from a flame or from the arc. By means of 
currents alternating with very high frequency, Professor Nikola 
Tesla had succeeded in passing by induction through the glass of a 
lamp energy sufficient to keepa filament in a state of incandescence 
without the use of connecting wires. He had even lighted a room 
by producing in it such a condition that an illuminating appliance 
might be p'aced anywhere and lighted without being electrically 
connected with anything. He suspended two sheets of metal, 
each connected with one of the terminals of the coil. If an ex- 
hausted tube was carried anywhere between these sheets and placed 
anywhere, it remained always luminous. The extent to which 
this method of illumination might be practically available experi- 
ment alone could decide. From Tesla’s researches it appeared 
that a true flame could now be produced without chemical aid—a 
flame which yielded light and heat without the consumption of 
material, and without any chemical process. To this end they 
required improved methods for producing excessively frequent 
alternations and enormous potentials. Would they be able to 
obtain these by tapping the ether? If so, they might view the 
prospective exhaustion of coalfields with indifference ; they would 
at once solve the smoke question, and thus dissolve all 
possible coal-rings. Electricity seemed destined to annex 
the whole field, not merely of optics, but probably also 
of thermotics. Another tempting field for research, scarcely yet 
attacked by pioneers, awaited exploration. He alluded to the 
mutual action of electricity and life. No sound man of science 
endorsed the assertion that ‘‘ electricity is life ;” nor could they 
even venture to speak of life as one of the varieties or manifesta- 
tions of energy. Nevertheless, electricity had an important 
influence upon vital phenomena, and was in turn set in action by 
the living being—animal or vegetable. In the study of such facts 
and such relations the scientific electrician had before him an 
almost infinite field of inquiry. The slower vibrations to which he 
had referred revealed the bewildering possibility of telegraphy 
without wires, posts, cables, or any of our present costly appliances. 
It was in vain to attempt to picture the marvels of the future. 
Progress, as Dean Swift observed, might be too fast for endurance. 
Sufficient for this generation were the wonders thereof. 








BIRMINGHAM AND MIDLAND INSTITUTE ENGINEERING SOCIETY. 
—Ata meeting of this Society, held on Friday, the 13th inst., in 
Birmingham, a paper was contributed by Mr. Edward C. R. Marks, 
M.I.M.E., on “‘Iron and Steel Testing.” In the course of the 
paper the unreliability of calculations based on the elastic limit 
of a material was demonstrated, seeing that such limit can be readily 
raised to a very considerable extent by excessive loading or rough 
treatment of the material during manufacture, and be brought 
very near to the ultimate strength. The necessity of tests beyond 
those of chemical analysis and the testing machine was dwelt upon, 
such tests being made to approximate as nearly as possible to the 
same conditions as the stresses that would be brought upon the 
metal composing the particular structure in actual service. The 
hydraulic testing of cast and wrought iron pipes was explained, 
as also the forge tests applied to wrought iron and steel in order 
to ascertain their working properties both in the hot and cold 
states. Considerable attention was then devoted to railway 
rolling stock, and the present method of testing steel tires and 
axles by means of a heavy falling weight, though such test is 
sometimes considered excessive and unnecessary, was defended, 
and examples given showing how such a method revealed faults 
otherwise impossible to detect. 

Mr. THOMAS BLACKWOOD, SHIPBUILDER.—The death of Mr. 
Thomas Blackwood, of the firm of Messrs. Blackwood and Gordon, 
Port Glasgow, removes one of the oldest and most familiar names 
from the réle of Clyde shipbuilders. This event took place on the 
evening of the 13th inst., at his residence of Glen Neuk, near Port 
Glasgow. Deceased, who has been in failing health for some con- 
siderable time past, was, at the time of his demise, in his seventy- 
second year. Rather more than thirty-five years ago he was 
engaged in shipbuilding at Paisley, and about 1860 he went to Port 
Glasgow, and, in partnership with the late Mr. Gordon, founded 
the well-known firm above named. In 1867 Mr. Gordon died, and 
thereafter the conduct of the firm’s extensive business devolved 
upon Mr. Blackwood solely, under whose proprietary and manage- 
ment the concern was carried on until a few years ago, when busi- 
ness was stop for a time. A new firm was then consti- 
tuted, Mr. Blackwood remaining senior partner, but only taking a 
moderately active share in the conduct of business. He was of a 
quiet, unassuming disposition, and was deservedly held in high 
esteem, not only by his fellow-shipbuilders‘and engineers of Clyde- 
side, but by all classes of the community. It is worthy of mention 
that while in Paisley he had in his employ, as a learner, 2 youth 
named William Arrol, now known to the whole engineering world 
as Sir William Arrol, the prince of bridge-builders. The celebrated 
engineer has all along entertained a warm personal friendship for 
his former employer, aow, unfortunately, with the majority. Mr. 
Blackwood leaves a widow and a large grown-up family. 
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RAILWAY MATTERS. 


Indian Engineering says that the Ondal-Tapsi branch 
of the E. I. R. will be extended to meet the main line a little above 
Sitarampur. This will open up a large tract of coal land and ease 
the traffic between Sitarampur and Raniganj, as well as afford an 
alternative route between the same places. 


In Corea a scheme is said to be on foot for the con- 
struction of a line from Seoul to Jenchuen. Recently the Corean 
Minister in Tokyo was instructed to ascertain from the Japanese 
Government particulars as to the cost of material, construction, Xc. , 
and he has in consequence visited the Railway Bureau in Tokyo, 
and been supplied with a number of details on the subject. But 
matters may end here. 


A CONFERENCE was held at Berne on the 11th inst., in 
the hall of the Federal Council, on the construction of a railway 
tunnel through the Simplon Pass. The proceedings were opened 
by Dr. Welti, President of the Swiss Confederation and chief of 
the Swiss Railway Department. Colonel Dumar explained his 
plans for the construction of the tunnel, and it was decided to lay 
the scheme befvre the Italian Government as soon as the plans had 
been approved. 


Tue Hampstead, St. Pancras, and Charing-cross Rail- 
way has notified its intention of seeking powers next session to 
construct an underground railway from Hampstead to Charing- 
cross, the line of route following as nearly as possible the main 
thoroughfares between Charing-cross and the north-western 
suburb—viz., Tottenham-court-road, Hampstead-road, Camden- 
town, and Haverstock-hill. The necessary plans, specifications, 
&c., will be deposited with the officials of the Houses of Parlia- 
ment, the London County Council, and the various local authori- 
ties concerned by the proposal this month. 


Tue Press Association learns that the survey for the 
pro railway from Mombasa, on the East Coast of Africa, to 
the lakes in the territories of the British East Africa Company, 
will now be commenced at once. Captain J. R. Macdonald, 
Royal Engineers, who has had considerable experience in con- 
structing railways in India, is now on his way to Zanzibar, where 
he will be met by pioneers from India, lent by the British Govern- 
ment for the purpose of this survey. They will be accompanied by 
native Indians, who will assist in the work. The expedition is 
wholly under the auspices of the British East Africa Company, 
which has been aided by a donation of £5000 from a well-known 
philanthropic lady of title. Another sum of £10,000 is to be at 
once raised by subscription or loan, so as to defray the expenses of 
keeping the British Company’s force in Uganda. 


Or the several schemes which have been devised for a 
railway connection between Waterloo and the North, one appears 
to have obtained support. In the ensuing session of Parliament 
a Bill will be promoted to obtain power to construct an under- 
ground railway from Waterloo Station, ing under the river 
Thames on the west side of Hungerford Bridge to a point near the 
Charing-cross Station of the Metropolitan District Railway. 
Thence the railway would proceed under Northumberland-avenue, 
Trafalgar-square, Haymarket, Piccadilly-cireus, Regent-street, 
Regent-cireus, and Portland-place to its termination at Baker- 
street Station. The Bill will bear upon it the names of the 
Parliamertary agents to the London and South-Western Railway 
Company, and of the solicitors who were for many years Parlia- 
mentary agents to the Metropolitan Railway Company. 


Ir is a fact well known to some, that the expected 
and the actual performance of safety contrivances on railroads are 
two different things. This, says the Railroad Gazette, was illus- 
trated a few days ago in the case of a butting post put in 
advance of a bridge truss. The bridge was for four tracks, having 
five trusses. A train going west was derailed, a car was piled 
against the butting post, making a pathway for following cars to 
climb up over the post and strike the end post of the truss between 
the west-bound and east-bound tracks. Two or three cars took this 
path, then cars still further in the rear were deflected across the 
east-bound track, and took out two or three members of the outside 
truss on that track. What would have happened in this case if 
there had been no butting posts, of course nobody can tell, but it 
is quite apparent that matters could not have been worse than 
they were. 


THE record of train accidents in America in September 
includes 139 collisions, 92 derailments, and six other accidents, a 
total of 237 accidents, in which 65 persons were killed and 198 
injured. These accidents are classified as follows :—Collisions: 
Trains breaking in two, 13; misplaced switch, 9; failure to give or 
observe signal, 19; mistake in giving or understanding orders, 11 ; 
miscellaneous, 29; unexplained, 58; total, 139. Derailments: 
Broken rail, 1 ; loose or spread rail, 4 ; broken bridge, 2; defective 
switch, 2; defective frog, 1; broken wheel, 4; broken axle, 6; 
broken truck, 4 ; fallen brakebeam, 2; broken coupling or draw- 
bar, 4; burst hose, 1; broken car, 1; misplaced switch, 13; bad 
switching, 1; careless running, 3; animals on track, 5; land- 
slide, 1; accidental obstruction, 3; malicious obstruction, 2; 
unexplained, 32; total, 92. Other accidents: Boiler explosion, 1; 
cylinder explosion, 2; broken side rod, 1; cars burned while 
running, 2=6; total number of accidents, 237. 


Sir Joun Gorst, in an address recently delivered to 
the members of the Liverpool Chamber of Commerce, said the most 
important question connected with the trade of India was the 
development of the railway system in that country. At the present 
time there were open 17,300 miles of railway, of which miles 
were owned by the Guaranteed and other companies, 12,900 by the 
State, and about 1360 by the native States. During the last five 
years the open mileage of the Indian railways had been increased 
by 33,300 miles, an average of 650 miles a year. The construction 
of railways in India was going on with the utmost possible vigour. 
At the present time the companies had about 1580 miles in hand, 
and the Great East Coast Railway would connect Madras with 
Calcutta, and would open up countries which were liable to visita- 
tions of famine. Arrangements were also being made to construct 
a line to connect Assam with Bengal. The Government were 
desirous of encouraging private enterprise by every legitimate 
means, and land was given free ; and at the same time their policy 
was to continue to spend as much money as financial opportunities 
would allow in the construction of railways, as well as on navigation 
works. 


AccorpineG to the Standard, the special characteristic 
of the Russian railways is that they are military lines. The routes, 
in the majority of cases, tend obviously to strategic points of attack 
and defence. The crossings, sidings, loop lines, and other essential 
conveniences of railway traffic, are exceedingly few; whilst the 
tariffs and rates of speed are about as various as the lines. The 
tariffs, indeed, have of late been somewhat improved, but not so 
long ago, the following astounding anomaly existed. A maker of 
a particular kind of machinery in Moscow had large consignments 
for Kiev. The railway rates direct between these two towns were 
such that he found it to his interest to despatch the goods to 
Yaroslav] (which stands in a direction diametrically opposite to 
that of Kiev), and to transfer them toa steamboat, which conveyed 
them to Nijni-Novgorod, where they were sent on by rail to Kiev. 
The curious part about this route is that from Nijni-Novgorod to 
Kiev the goods pruceeded vid Moscow, travelling from Moscow to 
Kiev by the identical rails over which the consignment would have 
gone if sent direct. Thus, so various and unequal were the tariffs 
of different lines, that it was cheaper to send goods some 1200 miles 
round than to send them 600 miles direct—the route for the latter 
number of miles being an actual part of the former. The question 
of time is not of sufficient importance in Russia to affect such a 
proceeding. 





NOTES AND MEMORANDA. 


THE water supplied to the area served by the London 
Water Companies in September reached 188,148,177 gallons, or 
33°73 gallons per head, 


In Greater London 3167 births and 1960 deaths were 
registered last week, corresponding to annual rates of 29-2 and 
18:1 per 1000 of the estimated population. 


Tue vehicles entering London on 4th May last, City 
only, were 92,372 in the twenty-four hours, of which all except 
6546 entered in the 16 hours of day. 


THE number of passengers on foot and in vehicles 
entering the City of London on May 4th, in the course of twenty- 
four hours, was 1,186,094. All except 85,458 entered between 
five o’clock in the morning and nine at night. 


In London 2456 births and 1590 deaths were registered 
last week. Allowing for increase of population, the births were 
265, and the deaths 27, helow the average numbers in the corre- 
sponding weeks of the last gut gem The annual death-rate per 
1000 from all causes, which been 17°6, 16°7, and 17°9 in the 
preceding three weeks, rose last week to 19°6. 


Or the 92,372 vehicles entering the City in one day— 
4th May, 1891—18,020 were cabs, and 10,389 omnibuses, be- 
sides 42,366 other vehicles on four wheels, and 21,597 on 
two wheels. In 1881 the cabs were 15,966, the omnibuses 
6176, the other four-wheeled vehicles 29,396, and the other 
two-wheeled 20,355, making a total of 71,893. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
20°6 per 1000 of their aggregate population, which is estimated at 
9,405,103 persons in the middle of this year. The rate varied 
from 15°1 at Leeds, 15°6 at Portsmouth, and 15°8 at Brighton, 
to 27°9 at Manchester, and 33°0 at Sunderland. 


Sratistics published by the French Ministry of Public 
Instruction show that there are in France 525 learned Societies, of 
which 135 have been officially recognised as of national importance. 
Of these 525 Societies, 95 are historical and social ; 95 agricultural 
and horticultural ; 57 medical and pharmaceutical ; 45 scientific ; 
41 artistic ; 37 geographical ; and the rest miscellaneous, including 
photographic, statistical, and ballooning associations, 


Tue following is given as a means of cutting brass sheet 
chemically :—Make a strong solution of bichloride of mercury in 
alcohol, and with a quill pen draw a line across the brass at the 
place at which it has tobe cut. Let it dry on, and then with the 
same pen draw over the line with nitric acid. The brass may then 
be broken across like glass cut with a diamond. The philosophy 
of this is that the salt of mercury is decomposed, the free mercury 
amalgamating the zinc, and the nitric acid attacking the copper of 
the brass. 


Tue production of petroleum in the United States in 
October is estimated as between 4,500,000 to 5,000,000 barrels. 
The American Manufacturer gives the runs in New York, Pennsyl- 
vania and West Virginia up to October 27th as 2,913,188 
barrels. The Buckeye runs were 1,104,020 barrels. This is a 
total of 4,017,208. These two districts ran on October 27th 
183,650 barrels. The average for the week has been 148,785 
barrels a day, and 170,000 barrels a day for the remaining four 
days of the month would give 680,000 barrels additional. Assume 
the production of the rest of the country at 300,000 barrels, and 
the production will be 5,000,000 barrels in October, 1891. 


At a recent meeting of the Amsterdam Royal Academy 
of Sciences, Mr. Behrens spoke of the microscopic structure of hard 
steel. If high microscopic powers are used, the network in 
hardened steel may be made visible on polished slices without 
etching or annealing. The dark sinuous lines answering to the 
bright ones shown by Sorby and Wedding on etched slices, it is 
proved that hardened steel contains hard granules bound up in a 
matrix of softiron. Some varieties of grey iron from small castings 
may be hardened like steel, most of the phite disappearing. 
After annealing the hardened metal at a red heat, the slices were 
dotted with blackish dust, which formed circles round the globules 
of the crystallites and little heaps in the midst of them. It is to be 
presumed, ature says, that graphite has reappeared in the course 
of the annealing. 


Tue following are among the pe subjects recently 
“aa by the Dutch Academy of Sciences, at Haarlem :—(1) 
olecular theory of internal friction of gases departing from 
Boyie’s law, and, if possible, of liquids. 2) Determination of the 
duration of electric vibrations in various conductors. (3) Oxidation 
of ammoniacal salts in the ground, and transformation into 
nitrates. (4) Researches on the organism concerned in production 
of marsh gas, or the conditions in which the gas is formed, if life 
has only an indirect influence on the ph Liberation of 
the gas from manure. (5) Study of the microbes involved in 
ensilage of green fodder, and of the variations of sugar and acidity 
with temperature and time. The prize offered in each ease is a 
gold medal or a sum of 150fl. Memoirs may be written in Dutch, 
French, English, Latin, Italian, or German—not German cha- 
racters—and they are to be sent in, with sealed packet, to the 
secretary, before January Ist, 1893. 





TueE following notes from Symon’s Monthly Meteoro- 
logical Magazine for October give some interesting details of the 
climate of the British Empire during 1890. For the first time 
in the seventeen years that the figures have been published, the 
highest shade-temperature occurred at an East Indian station, 
105°6 deg. at Calcutta, instead of in Australia. The highest sun- 
temperature was, however, recorded at Adelaide, 163-9 deg., 
although it is not exceptional for this to occur at Calcutta, while 
the mean temperature of the East Indian stations far exceeds that 
of Australia, The lowest shade-temperature occurred, as usual, 
at Winnipeg—39°4 deg., the extreme rigour of whose winters far 
exceeds the cold at the other Canadian stations. The greatest 
range in the year, 1359 deg., as well as the greatest mean daily 
range and the lowest mean temperature, 32°8 deg., also occurred 
there ; while the least yearly range, 25°4 deg., and the highest 
mean temperature, 80°5 deg., occurred at Colombo, Ceylon. The 
driest station was ‘Adelaide, mean humidity 62, and the dampest 
London, mean humidity 80. The greatest rainfall for the 
ne quoted was 82°90in. at Trinidad, and the least 19°96in. at 

amaica, 


AN official report by Mr. Hughes, of the Geological 
Survey of India, on tin-mining in the Mergui district of Burmah, 
contains a description by Mr. Adam of a remarkable tin deposit 
discovered in the Maliwun district. He details two experiments, 
by one of which he got 141 lb. of ore from two cubic yards of the 
most unlikely rock he could see, and by the other 141 Ib. of ore 
from one cubic yard of unselected rock. ‘‘ These results,” he says, 
“multiplied by the enormous masses of these hills, would give 
figures altogether fabulous in their dimensions.” Mr. Hughes is 
not quite so enthusiastic about the discovery. He says:—‘‘I twice 
visited this reef, once in company with Mr. Adam and again with 
Dr. King, the director of our survey. There is nothing that I 
would term a main lode, but rather a zone of metamorphic rocks 
through which runs of varying ore-bearing quartzes can be traced. 
— of the smaller seams, of a reddish-brown colour, are heavily 
weighted with tin ore, giving as high a proportion as 60 per cent. 


The point on which there can be no dispute is that there is a large 
mineralised zone of rock exposed in the form of a prominent, well- 
defined bill, which is free from rd speculative doubts as to its 
existence. At the spot known as K 

60,000 tons of reef within sight.” 


ow Muang, there are at least 





MISCELLANEA. 


THE Municipal Council of Florence have decided in 
favour of the execution of the works necessary for considerably 
increasing the supply of good drinking water. 


Mr. Muscrave Heapny, C.E., has been appointed to 
supervise the various installations, as far as fire risk is concerned, 
during the forthcoming Electrical Exhibition at the Crystal Palace, 


Messrs. Lainc, WHARTON, AND Down announce that 
although a disastrous fire occurred on the 17th at their works, they 
are maki ments which will enable them to execute orders 
as promptly as ever if they are given a few days’ grace, 


Tue Lake Hemet dam, says the San Dingo Sun, will 
be 150ft. high and 200ft. thick at the base. It will be built of 
granite laid in Portland cement, is situated in the northern part 
of San Diego County, and will flood an area twice as great as that 
of the Sweetwater reservoir. 


Ir is stated by the Western Mail that it has been 
decided to apply in the next session of Parliament for powers to 
construct extensive new docks at Cardiff on the east of the old 
low-water pier coming out near the orchards. This is the adoption 
of Mr, Abernethy’s old scheme. 


ALUMINIUM is now selling in America by the Pittsburg 
Reduction Company in small lots at 90 cents per Ib. for the No. 1 
grade metal ; 75 cents per lb. in ton lots. The No. 2 grade metal 
between 94 per cent. and 97 per cent. pure is selling at 65 cents 
>. in ton lots, This is the grade of metal sold to iron and steel 
makers. 


THE twin-screw cruiser Andromache, 8, 8400 tons, 
9000-horse power, the first of the cruisers built at Chatham Dock- 
yard under the Naval Defence Act, is now fully equipped and 
ready to be commissioned. On the occasion of her recent 
machinery trials in the Channel, outside the Nore, her machinery 
— satisfactorily, a speed of upwards of 20 knots being 
obtained. 


Tue Admiralty have given instructions for the old 
wooden cruiser Sapphire to be sold out of the Royal Navy, and 
for this purpose the vessel bas been placed with the obsolete 
vessels in the Chatham Steam Reserve. The Sapphire is one of the 
vessels of the Gem class, and was almost the last wooden ship 
built in the Royal yards. She was constructed at Devonport in 
1875, ata cost of £78,999, and since then a sum of £35,000 has 
been expended in keeping her in a sea-going condition. 


Tue final accounts of the Paris Exhibition of 1889 
show very satisfactory results. Including the State and Municipal 
subventions, amounting to 25,000,000f., the total receipts were 
estimated at 43,000,000f.; but the actual income was 50,000,000f. 
From admissions it was anticipated that 14,500,000f. would be 
received ; the actual receipts from this source are returned at 
21,500,000f. In the expenditure, again, the actual, amount- 
s.* to about 40,000,000f., was less than the estimated outlay by 

, ? ad 

TxE directors of the North-Eastern Railway Company 
had a long conference on Tuesday night with the directors of the 
Hull Dock Company, and it was reported in Hull on Wednesday, 
that the result was an offer on the part of the North-Eastern 
Company to purchase the whole of the Dock Company’s estate, on 
what are considered to be favourable terms for the Dock share- 
holders, The basis of the proposed arrangement is said to be an 
exchange of stock, the North-Eastern giving £30 of their stock for 
every £100 stock of the Hull Dock Company. 


In consequence of the giving way of a dam on the 
Mahmudieh Canal, in connection with the drainage syphon works 
of the Aboukir Land Company, about 30,000 acres of land belong- 
ing to the company and others has been submerged. Active 
measures are being adopted to stop the breach, but meanwhile, 
the Times Alexandria correspondent says, the water supply of 
Alexandria has to be curtailed, as the canal is almost the only 
source whence fresh water can be drawn, and the city reservoir 
holds barely enough for twenty-four hours’ consumption. 


At the last meeting of the Council of the Sanitary 
Institute, the following subjects were decided upon for discussion 
during the coming session:-——‘‘Recent Practice in Ventilation of 
Sewers,” ‘‘ Refuse Disposal,” and ‘‘ Working-class Dwellings.” 
Arrangements have been made for holding a course of lectures for 
sanitary officers with the County Council of Derby, to be followed 
by an examination ; and similar arrangements are in progress in 
other centres. Dr. Francis Vacher, M.O.H. for Birkenhead, was 
elected fellow, and fifteen members and twenty-eight associates 
were elected, and a number of applications read for election at the 
next meeting. 


OFFICIAL notification is given that an application has 
been received by the Local Government Board from the Corpora- 
tion of the City of London for approval to certain bye-laws which 
the Corporation has made, pursuant to Sections 31 and 32 of the 
Highways and Locomotives (Amendment) Act, 1878, and Section 
41 of the Local Government Act, 1888, with respect to the use of 
locomotives within the City. Copies of the bye-laws can be 
inspected at the Town Clerk’s Office, Guildhall. The Board notify 
that within a month they will proceed to consider the application, 
and that in the meantime they will receive any objections which 
may be made to it. 


On Tuesday, at a meeting of the City Commission of 
Sewers, the Medical Officer of Health—Dr. Sedgwick Saunders— 
reported upon his analysis of the water from the artesian well 
which is now being sunk in proximity to the artisans’ dwellings in 
Petticoat-lane, and is intended to supply those dwellings and 
possibly the surrounding district with water independently of the 
water companies. He stated that the water was high in the list 
of first-class waters as to purity, and being of remarkable softness 
was admirably adapted for all kinds of domestic and boiler 
pu . In view of that report and the statement of the 
medical officer, that if the well were deepened as proposed the 
water might not be so good, the Sanitary Committee had stopped 
the works until the Commission expressed their opinion upon the 
matter. After a long debate it was decided to risk the sinking of 
the well to the additional depth of 100ft., making 568ft. in all. 


Tue schemes for the Leighton Buzzard water supply 
and sewerage, submitted in the competition which took place last 
year, by Mr. H. Bertram Nichols, C.E., of Birmingham, and 
which were adjudged the best by the late Parochial Committee, 
have been finally adopted by the newly constituted Local Board, 
and Mr. Nichols has been appointed engineer to carry out the 
works, In the water supply scheme it is pro to pump the 
water from the Lower Greensand, the uisite pressure and 
storage being obtained from a water tower. e sewerage scheme 
is partly on the ‘‘Shone” system, four ejector stations being 
proposed, by which means the whole of the sewers are confined to 
the public roads. The main outfall sewer, with various subsiding 
sewers, will gravitate to the sewage purification works, which are 

roposed to be constructed on land to the north of the town above 

ood level of the river Owzel. This was demonstrated during the 
recent floods, when a visit was paid by the members of the Board, 
accompanied by Mr. Nichols, to the site chosen for the outfall 
works, The treatment proposed for the disposal of the sewage is 
that known as the “‘ International Process,” Ferozone being the 
precipitant, the treated sewage from the tanks afterwards i 
through specially prepared ‘‘ Polarite” filter beds. The estima 
cost of the works is about £15,000 ; and the present population of 
Leighton Buzzard is about 7000. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHER and Oo., 5, Unter den Linden. 

VIENNA.—Messrs. Gero_p and Oo., Booksellers. 

LEIPSIC.—A. TwieTMEYER, Bookseller. 

NEW YORK.—InrernatTionaL News Company, 88 and 85, 
Duane-street. 


Advertisements cannot be Inserted unless delivered before Six 
o’clock on Thursday evening; and in consequence of the 
necessity for eins to press early with a portion of the edition, 
ALTERATIO! to standing advertisements should arrive not 

ter than Three o’clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THe ENGINEER. 











PUBLISHER'S NOTICE, 


#.* With this week's number is issued a Two-page Supplement of an 
* engraving Fa the Orient Steam Navigation 2" Steamship 

Ophir. wery copy as issued by the Publisher includes a 
copy of the cp anpeory and subscribers are requested to notify 
the fact should they not receive it. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 











*,* All letters intended for insertion in Tok EnGuveer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
poceaeenity dt publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*,." We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.- In order to avoid trouble and ion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

A. McD.—No. 19, Victoria-street, Westminster. 

T. B. anp 8. (Huddersfield).— They are Snow Ball and Co., Crown-buildings, 
Side, Newcastle-on-Tyne, and Messrs. Elliott and Co., Seward-street, 
Goswell-road, London. 

Inon.—Chilled rolls are cast in iron moulds. The mixtures are trade 
secrets. The whole process of making chilled rolls depends for its success 
on very special knowledge confined to a few firms. 

D. G.—Your calculations are quite correct. It is impossible, however, to 
say whether the welded joint is as strong as the plate or not. That 
depends on the workmanship. We do not think it would be wise to 
regard it for a boiler shell which is in tension, as possessing more than 
60 per cent. of that of the solid plate. For a flue, where the joint is in 
compression, it is quite safe to take the weld as being just as strong as 
the solid plate. 

B. C.—We cannot advise you to go to any of the Colonies on the chance 
6f getting employment as an electrical engineer. As to your deficient theory, 
that will not tell against you. Theoretical electrical engineers are an 
absolute drug in the market, while men who are competent to undertake 
the actual doing of work, such as putting in an installation, wiring 
buildings, dc. &c., doing the whole satisfactorily without supervision, 
are scarce. Your best plan will be to put yourself in communication 
with some firm sending work to the Colonies, to go out with it in charge. 


STORAGE OF INDIA-RUBBER GOODS. 
(To the Editor of The Engineer.) 

Srr,—Can any of your correspondents inform me whether india-rubber 
goods, such as bicycle tires and pneumatic tire tubes, are best stored in 
warm or cold, dry or damp places during the winter wh 1 not in use? 

London, November 18th, Tay. 
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MEETINGS NEXT WEEE. 


Tue Institution oF C1vit ENGingERs.—Tuesday, November 24th, at 
25, Great George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Papers for discussion: ‘‘ Portland Cement, its Manufacture, Use, and 
Testing,” by H. K. Bamber. ‘‘The Inspection of Portland Cement for 
Public Works,” by A. E. Carey, M. Inst. C.E. ‘The Influence of 
Water upon Portland Cement, Mortar, and Concrete,” by William Smith, 
M. Inst. C.E.—of Aberdeen. At a subsequent meeting the following 

per will be taken: ‘‘The Sale of Water by Measure in Berlin,” by 
all Gill, M. Inst. C.E. Friday, November 27th, at 7.30 p.m. Students’ 
meeting. Paper: ‘Modern Railway Carriages,’ by Walter Clemence, 
Stud. Inst. CE. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, November 26th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
8.W., at 8 p.m. Ordinary ti Continuati of di ion : 
“Description of the Standard Volt and Ampére Meter used at the Ferry 
Works, Thames Ditton,” by Captain H. R. Sankey (late R.E.), Member, 
and F. V. Andersen, Associate. 

LiverPooL ENGINEERING SocieTy.— Wednesday, 25th November, at the 
Royal Institution, Colquitt-street, at 8 p.m. Ordinary meeting. In con- 
sequence of the unavoidable absence in the United States of Mr. A. J. 
Maginnis, it has been found y to postp the reading of his 
paper on ‘ Transatlantic Lines and Steamships,” until a later date in the 
session, due intimation of which will be given. The evening will there- 
fore be devoted to a discussion of ‘‘Some Subjects of Practical Engineering 
Interest,” which will be introduced by Mr. A. W. Brightmore, M.8c., 
Assoc. M. Inst. C.E.; Mr. G. Farren, J.P., Assoc. M. Inst. C.E.; and Mr. 
J. H. T. Turner, B.8c., Assoc. M. Inst. C.E. 

Owens Cottece Union Enoineerino Sociery.—Tuesday, November 
24th, at 7 p.m. Paper: ‘The Loco. considered as a Carriage,” by B. V. 
Radley. 

Norrta-East Coast LystituTiOoN OF ENGINEERS AND SHIPBUILDERS.— 
Saturday, November 2lst, in the Athenwum, Church-street, West Hartle- 
pool, at 6 p.m. General meeting. The discussion on Mr. E. F. Wailes’s 
paper, on “‘ Proposed Improvements in the Construction of the Bottoms 
of Ships and Steamers,” will resumed. The discussion on Mr. J. F. 
Walliker’s paper, on ‘‘ Pumping Arrangements, &c, for Steam Vessels,” 
will be resumed. Paper, ‘‘ Engines for Ships of War,” by Mr. J. Jennings 
Campbell.—Discussion. 

Society or Arts.—Wednesday, November 25th, at 8 p.m. 
meeting. 
D.Sce., 
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TWO FAST TRAINS. 


In a recent impression we gave particulars of certain 
high speed runs made on United States Railways. Ina 
country where competition is so intense and persistent, 
it is improbable that any performance will remain un- 
rivalled. The process of “ breaking the record ” is dear 
to the souls of our American cousins, and so we shall not 
feel surprised if report after report reaches this country 
of the attainment of exceptionally high speeds. The 
latest announcement of the kind is that a new 
express train has been put on to run from New York 
to Buffalo, to be known as the Empire State Express, 
and claiming to be the fastest train in the world. The 
distance by the New York Central and Hudson River 
Railroad is 439°6 miles, and the schedule or time-table 
timeis 8 h. 40 min., the train leaving New York at 9 a.m., 
and reaching Buffalo at 5.40 p.m. The first stop is 
made at Albany, 143 miles from New York, reached at 
11.45 a.m., or at the rate of about 52 miles an hour. 
The train leaves Albany at 11.50, and reaches Utica at 
1.40 p.m. The distance is 237°5 miles from New York. 
The run from Albany is thus made at very nearly 52 
miles an hour. The next stop, for five minutes, is made 
at Syracuse at 2.45 p.m., 290 miles from New York, 
and 53 from Utica, the running time being 65 min. 
Syracuse is left at 2.50 p.m., and Buffalo is reached in 
2h. 50min., the distance from Syracuse being 149 miles, 
and the speed 52°6 miles per hour. As there are only 
two stops of five minutes each, and two of two minutes 
each, the actual running time is 506 minutes, and the 
average speed is consequently nearly fifty-three miles 
an hour. The first trip was made on the 26th of 
October, and Buffalo was reached three minutes late, but 
the train left New York more than one minute late, and 
fourteen minutes were expended in stops made at Albany, 
Utica, Syracuse, and Rochester. The train consisted of 
one composite baggage and buffet car, two standard pas- 
senger cars, a Wagner passenger car, and the private car 
of one of the vice-presidents of the road. The total 
weight of these cars was 178 American, or very nearly 
159 English tons. The engines used have, for American 
locomotives, unusually large drivers, 6ft. 6in. diameter. 
They are of the usual outside cylinder four-coupled 
type, and of great power. The engine and tender weigh, 
in running order, 100 American, or very nearly 90 
English tons. From Albany to Schenectady, a distance 
of seventeen miles, there is an incline against the train, 
and up this it was helped by a bank engine pushing 
behind. The fastest bit of travelling was done near the 
end of the run, when, the train being behind time, a 
a of over seventy miles an hour was attained. On 
the whole, this is a very good performance, but it will be 
seen that the running speed is not exceptionally high, 
the reduction in time between New York and Buffalo 
being mainly due to continuous running, little or no time 
being lost in stopping at stations. 

We may now proceed to compare this with a trip 
made on the 16th of October, on the Chemin de Fer du 
Nord. The train consisted of twelve vehicles, for the 
most part saloon carriages. It weighed 141 tonnes, or 139 
tons, and it was drawn by a new compound engine 
recently constructed from the designs of M. du Bousquet, 
engineer in chief of the company, by the Société 
Alsacienne. The boiler pressure is 200 Ib. on the square 
inch. The grate surface is 22 square feet, and the total 
heating surface is 1210 square feet. There are four 
cylinders, two of 13}in. diameter, and two of 203in. 
diameter. The stroke is 25in. There are four coupled 
wheels, 7ft. in diameter. Its total weight is about 
43 tons, of which 30 tons is on the coupled wheels. 





The tender weighs about 28 tons. The total weight of 
engine and tender being about 71 tons, or nearly 20 tons 
less than that of the American engines of which we have 
just been speaking. According to the programme, the 
train left Paris at 3.10 p.m., and reached Calais, a 
distance of 184 miles, at 6.53 p.m. A delay was caused by a 
hot axle-box, and the actual running time was 3h. 25 min. ; 
the actual velocity being thus over 53°38 miles an hour. 
Orders were given to the driver not to exceed the maxi- 
mum normal rate of 68 miles an hour in running down 
inclines. The gain in time was all made by running 
faster than usual on the level and up hill. The speed 
appears to have been got up very quickly, for at the 
second kilometre post out of Paris the velocity was over 
48 miles an hour. The first 17 miles, including a rising 
grade 12 miles long of 1 in 200, was traversed in 
22 min. 12 sec., or at the rate of about 51°5 miles an hour. 
The next 14 miles down 1 in 200 were run at the rate of 
63 miles an hour. From Amiens to Calais, on a level 
section the speed was 55 miles anhour. Up a steep bank 
of 1 in 183 about 2} miles long, the speed was 52°7 miles 
an hour, reduced to 47 miles an hour at the summit. 
Another incline a little more severe was approached 
at a velocity of 66 miles an hour, which fell to 47 miles 
an hour atthe top. The maximum velocity of 67 miles an 
hour was only once reached, so that the limit laid down 
was never exceeded. 

The whole performance was admirable, and proves that 
the engine designed by M. du Bousquet is of unusual 
excellence. The ratio of the weight of the engine and 
tender to the train was about 51 per cent. In the case of 
the American train it was 56°5 per cent.; and on the 
steepest incline, as we have seen, two engines were used. 
The facts go to confirm what we have often said, namely, 
that American rolling stock must be harder to haul than 
any at this side of the Atlantic, or that the internal 
resistance of American locomotives must be abnormally 
great. The coal used with the Empire State express is said 
to have been bad, which is strange. It is but reasonable 
to suppose that it would have been carefully selected for 
such a trip as that of which we have given particulars. 
On the Chemin de Fer du Nord briquettes of good quality 
were no doubt used; but this does not affect the fact that 
a locomotive and tender nearly 20 tons heavier than the 
French engine and tender were barely able, even by taking 
all possible advantage of down grades, to do work very 
little heavier than that done by the French locomotive 
with ease and certainty, without taking advantage of all 
the benefits that down grades could confer. 


ACCIDENTS TO ENGLISH AND FRENCH GUNS. 


Le Yacht of November 7th has an article on acci- 
dents to English guns, by M. Weyl, which deserves a 
brief notice. The writer enumerates what he terms acci- 
dents occurring to English guns. He begins with the 
110-ton gun of the Sans Pareil, he then passes on to the 6in. 
gun of the Cordelia, to the Benbow’s 110-ton gun, the An- 
son’s 67-ton gun, the Victoria’s 110-ton gun, and the Howe’s 
67-ton gun. He remarks that it is a serious matter that not 
only Elswick, but the Government factory at the Royal 
Arsenal is involved in these misfortunes. He then com- 
pares our position with that of France. He says that 
from an excess of prudence the type of gun which burst 
on board the Duperré has been condemned. He rejoices 
in the fact that the French service tests are so searching 
and complete that it would be impossible for trouble to 
arise such as has befallen the English artillery. He in- 
forms us that some foreign Powers content themselves 
with specifying that guns supplied to them should pass 
the tests adopted at Gavres. Itis France alone whois not 
wholly satisfied with French guns, and who insists on 
keeping a ship waiting indefinitely until guns are provided 
her with which absolute security is guaranteed. 

It is a pity to ruffle the satisfaction with which any 
man regards the proceedings taken by the authorities of 
his own nation. We will not do M. Weyl the injustice 
to suppose that he means to be unfair, but we feel bound 
to present another view of the case to our readers. Mis- 
fortunes of various kinds may befall guns. It is a mis- 
fortune when a gun manifests faults when undergoing 
proof trial, but it is hardly correct to call this an “ acci- 
dent.” At all events, what is called an accident to an 
English gun must be placed in the same category when 
it occurs to a French one. We will not deal with the 
list of English accidents presented by M. Weyl, ex- 
cept to say that we have learned on the best authority that 
none of the heavy guns were made at the Royal Arsenal, 
as he states, and we believe that some of the casualties re- 
ferred to did not occur at all, or were of the slightest pos- 
sible character. We only say this to prevent silence being 
taken as an acknowledgment of the accuracy of state- 
ments which, so far as we can learn, are gross exaggera- 
tions. Of this M. Weyl may not be able to judge. He 
doubtless deals with the reports just as they come to 
him. We will do tke same with regard to French guns, 
and would remind our readers of a quotation we once 
before gave from La Nowvelle Revue of May 15th, 1889, 
apropos of the Duperré accident to which M. Wey] refers. 
According to this the 42cm. guns of the Indomptable 
had yielded at the muzzle, and after being shortened had 
been rejected. All the 34cm. guns of the Duperré, 
Amiral Courbet, and Devastation, after the fatal Duperré 
accident, were examined, and all found to be bad, and 
ordered to be replaced by guns of inferior power. The 
27 cm. guns—newest pattern—had a central tube which 
slipped—thus, one could not be fired, and had to be re- 
placed. The 14 cm. guns were reported not trustworthy. 
According to this account the only guns which were not 
reported unsatisfactory were the 87cm. guns of the 
Amiral Baudin and Formidable, about which nothing is 
said, and the 19 and 16cm. guns reported good, but on 
which no opinion was to be obtained from the crews of 
the ships to which they belong. 

Now, if these reports be compared with those relating 
to our own guns, we think France comes worse out of it 
than England. We have had one fatal accident with a 
6in. gun, of a type long since superseded. France has 
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one on a much larger scale with a much more important 
13°39in. gun. These are the only fatal accidents. As to 
the movement of parts in proof, and the cracking of 
inner tubes or yielding at the muzzle, these appear to 
have occurred more in France than in England, judging 
from the reports. 

As a matter of fact, we are inclined to regard the 
account of the French guns as exaggerations. We have 
watched since, and have not seen the wholesale exchange 
of pieces predicted carried out, though of this, again, we 
have no more sure evidence than of the evil asserted to 
exist. Similarly our readers will find that the statement 
as to English guns is exaggerated, and will, we think, 
look in vain for the wholesale exchange of pieces that 
would be necessitated by a state of things such as is 
depicted by M. Weyl. The fact is that in competition 
with each other England, France, and Germany have all 
been tempted to try their guns too severely. During the 
last three years each has had one fatal accident. As to 
minor disappointments, it is difficult to obtain certain 
information, but we think that anyone who knows what 
the press is in the three countries, will own that England 
is certain to have them the most loudly reported and 
commented on most severely. 

ENGINEERING SOCIETIES. 

THE correspondence now going on in our columns 
concerning the position of the Institution of Mechanical 
Engineers really raises questions of considerable interest 
and importance. But these must not be assumed to 
affect one society alone. On the contrary, the whole 
policy, utility, and value of engineering institutions of 
all kinds deserves discussion; and a free expression of 
opinion can scarcely fail to prove useful. It appears to 
us that the first point to be considered is the utility of a 
scientific society. On this point very vague ideas exist. 
It is time that opinion was consolidated and rendered 
coherent. The Institution of Civil Engineers may be 
regarded asa parent society. It was established with the 
object of bringing engineers together and enabling them 
to interchange information acquired in their practice ; to 
promote acquaintance, and facilitate the formation of 
friendships and even business relations. These words do not 
occur in the charter of the Institution, but they are nonethe 
less true. Half a century ago there were comparatively 
few engineers, and there was practically no technical 
press. An engineer working in the North of England would 
find it difficult to know what another engineer was doing 
in the South. The Institution bridged over the interven- 
ing space, so to speak. It was the means of intereommu- 
nication. Metaphorically, it was the telephone centre, and 
beyond question it was enormously useful. As time went 
on, however, the press of the country began to do its 
work, and engineers were no Jonger left dependent on 
each other and the Institution for the interchange of 
news and ideas. But if the necessity for such a society 
began to fade in one direction, it became strengthened in 
another. From various causes it is impossible that engi- 
neers should ever be placed in the position of physicians or 
lawyers, and refused permission to work until they 
possess a diploma. The Institution of Civil Engineers 
did instead, not only the next best thing, but the only thing 
possible. It took care that none should become members 
unless they were able to satisfy the Institution that they 
had earned a right to the title. In this way it became 
certain that if a man was a member of the Institution 
he was competent to do work in some important 
branch of the profession. It seems to us to be clear that 
the selective duty involved in carrying out such a policy 
can only be properly discharged by a single body. The 
progress of events supports this view ; for it is perfectly 
well known now that membership of the Institution of 
Civil Engineers gives a man astamp which cannot be 
obtained through membership with any other engineering 
society or institution. But even the Institution of Civil 
Engineers is not perfect, and much care must be taken 
that no such relaxation of its rules can occur as will per- 
mit men to become members who do not come up toa 
relatively high standard. In a word, the Institution 
must remain above suspicion. 

Certain other engineering societies came intc existence 
at; various comparatively remote periods, and attempts 
were made to secure to them the same prestige as that 
appertaining to the parent body. It is a patent fact that 
they have one and all failed in this respect. Membership 
soon ceased to be a satisfactory guarantee of professional 
competence or experience. But it must not be supposed 
that this was sufficient to condemn them. Very much re- 
mained, for a time at least, to be done in other directions, 
and no doubt it was done. The readingof excellent papers, 
followed up by useful and animated discussions, marked 
their progress. The transactions were well printed and 
illustrated, and were published up to time. However, as 
they grew older they lost something of their youthful 
vitality. Two prominent causes worked tothis end. The 
first was that, as a rule, the Council was elected over and 
overagain. There was but an insignificant infusion of new 
blood. Such bodies are, in a way, intensely conservative, 
and tend continuously to manifest laziness. The result is 
not long in making itself felt. The second adverse 
influence was undoubtedly the enormous development of 
the technical press, which did more than can be readily 
believed to hinder the supply of papers, and to supersede 
the necessity for discussion and interchange of ideas. In 
one word, the functions discharged at one time by the 
engineering societies came to be better discharged by such 
journals as THE ENGINEER. It is easy enough to make 
this clear. By the unwritten law of societies for the 
discussion of scientific subjects it is laid down that 
‘‘a paper” must be a document of considerable length, 
involving a good deal of labour, and requiring a great 
deal of probably valuable time in its production. A 
member may have an experience to relate, a case to 
state for discussion, some work to describe, and the 
whole might be got into a “paper” which would not 
occupy ten minutes in the reading; but such papers 
will not be accepted. The consequence is that the 





central idea has to be padded out in wearisome detail. 
For example, Mr. William Sleeper is a railway engineer. 
He is asked to write a paper on a railway subject. He 
has very little time. It occurs to him that he has a 
useful experience to recount in the matter of steel tires. 
This fills three sheets of foolseap. The Council will 
scarcely look at such a thing. The result is that Mr. 
Sleeper sets some young fellow in his office to hunt 
up historical matters and material of really little 
or no interest to pad out his paper. Then he revises and 
re-writes, and wishes from the bottom of his heart he 
had never undertaken the task, and at last the paper is 
produced and read and discussed, and the author is torn 
limb from limb on points which have nothing to do with 
the kernel—they occur in the padding, in fact, for which 
not the writer but the Council is really responsible. We 
do not suppose that there is any one of our readers who 
has “ read a paper” who will not recognise the truth to 
life of this sketch. The deduction to be drawn ought to 
be obvious enough. The chances are ten to one that in 
future, when he has anything new to communicate to the 
world, Mr. Sleeper will do it through the engineering jour- 
nals, which do not ask for padding, and want the kernel, not 
the shell. 

There is in Great Britain now an enormous number 
of engineering societies. By far the larger proportion 
are nothing more than engineering students’ debating 
societies, and to their crelit be it said, they mani- 
fest an energy and readiness of resource which are 
worthy of the imitation of the older and more ponderous 
bodies. It is indisputable, however, that they represent 
a waste of energy. Nothing, perhaps, more clearly illus- 
trates the skilful tactics of those controlling the life of 
the Great George-street institution than the establish- 
ment of students’ nights. The Council determined most 
wisely that student members of the Institution should 
find within its walls as ample opportunities for venti- 
lating their opinions as they could get outside it. But it 
cannot be denied that these more or less juvenile societies 
are another element of weakness for the older bodies. 

It can scarcely fail to strike any observant individual, 
that it is a comparatively easy matter to start an 
engineering society. The difficulty lies in keeping it 
going, and extended experience assures us that unless 
the society or institution does good work and supplies a 
want, it must die of sheer inanition. There are such 
bodies now dragging out an existence, but they are, to 
speak plainly, of no use, and if they never held another 
meeting the engineering profession would not be one 
penny the worse. On the other hand, there are societies 
which are satisfying a want. They are doing good work, 
and are pushed forward with judicious skill. The 
question is, will they last? The answer is, that it 
mainly depends on the council and secretary whether 
they do or not. 

It would unduly prolong this article to discuss at any- 
thing like the length the subject demands, the relations 
which should exist between the Council, the secretary, 
and the great body of the members of an engineering 
society, and the means by which the utility of such 
bodies may be increased and their individual prosperity 
promoted. We hope to return to the subject. One or 
two broad facts may, however, be stated here. The first 
is, that unless the great body of members take a hearty 
interest in the election of Council members, they must 
not be surprised if these last become lax. Secondly, as 
the main object of a society is the reading and discussion 
of papers, care should be taken to facilitate operations, 
and the fatal theory that a paper cannot be good unless 
it is fairly exhaustive, abandoned for ever. Lastly, 
unless a society keeps itself constantly in evidence, it has 
little chance in the present day of a long life. 
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ELECTRIC LIGHTING FOR OXFORD. 


THE central electric light station which is now being put 
down by the Oxford Electric Supply Company will no doubt 
be watched with interest by electrical engineers. Many 
advantages were to be derived by having the station situated 
some distance from the centre of the city, where it was 
difficult to obtain a suitable site, taking into consideration 
the question of the cartage of coal and the supply of water. 
The site selected for the central station—which is now being 
rapidly pushed forward—is at Cannon Wharf, by the side of 
the river, where an ample supply of water is available for 
the boilers and condensing, and it is also in close proximity to 
the railway. The local authorities insisted upon a con- 
tinuous current system being adopted, and the distance from 
the station to the centre of the compulsory area, which is 
about 1300 yards, necessitates the adoption of a high- 
pressure primary system, with transformers for reducing the 
electro-motive force to that required by the lamps. The 
contract for the whole of the plant is in the hands of the 
Electric Construction Corporation, of Wolverhampton, who 
hold the patents for the system of distribution taken out 
under the joint names of their works’ director and engineers, 
Messrs. Parker, Woodward, and Rees. The plant now to be 
installed consists of three locomotive multitubular boilers, 
working at 160 1b. pressure, supplying steam for three vertical 
triple-expansion surface condensing engines, each capable of 
indicating 135-horse power. The engines and boilers, built 
by Messrs. J. McLaren and Co., of Leeds, are of an 
economical type, being duplicates of those described in 
THE ENGINEER of July 17th, 1891. Each engine will drive 
an E]well-Parker continuous-current dynamo, giving an output 
at 1050 volts of 80 ampéres. These machines are separately 
excited by small continuous-current dynamos driven from 
pulleys on the main dynamo shafts. A simple switch-board 
with ammeters and voltmeters will allow of these dynamos 
being coupled in parallel, and of supplying current to a pair 
of omnibus bars. From the generating station two pairs of 
high tension cables will run out to a switch station situated 
near the centre of the district to be lighted. The whole of 
the distribution and regulation of the supply will be carried 
out from this place. The high tension mains coming into the 
switch station will connect on to a pair of omnibus bars from 
which current will be supplied to continuous current trans- 
formers or motor generators situated at the switch station 
and various sub-stations throughout the district. The dis- 
tributing mains will form a network in the first instance, on 
the simple parallel system, but afterwards to be converted to 
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a three-wire system. These mains are supplied with a low 
tension—107 volts—current from the secondary circuits of 
the transformers. From the point where each transformer 
feeds into the network a pair of pilot wires will run back toa 
voltmeter at the switch station, and so indicate to the man 
in charge the electro-motive force at various points. During 
the day, and late at night, only one or two transformers will 
be run. As the load increases in the evening, others are put 
on to the circuit. By running the transformers in this way 
and only when required, an economical load can always be 
maintained on those that are in use. The starting and 
stopping of the transformers is carried out entirely from the 
switch stations without any attention at the sub-stations, 
The transformers can each give an output of 107 volts 
360 amperes, running at a speed of 550 revolutions per 
minute. The ratio of watts given out by the secondary to 
watts supplied by the primary amounts to 90 per cent. at ful] 
load, and over 80 per cent. at one-third load. The system 
really amounts to a network of distributing mains, as is used 
in all continuous-current direct-supply systems, with the 
ordinary low-tension feeders replaced by small high-tension 
cables feeding into the network through transformers, of 
which two, three, or more are running in accordance with 
the demand for current at any particular time. The station 
will, it is anticipated, be running for the supply of current 
early in the new year. 


A REMARKABLE PERFORMANCE, 


WE have received particulars of the run made by the s.s, 
Tekoa, the property of the New Zealand Shipping Company, 
which is so remarkable that it deserves to be put on record 
in our pages. The Tekoa displaces, when loaded, 6250 tons, 
and is fitted with triple-expansion engines 27in. + 43in. + 
72in. x 45in. She is in the Australian and New Zealand dead 
meat trade, and makes about ten knots on a consumption of 
twenty-one tons per day. The engines were built by the 
Central Marine Engine Works Company, West Hartlepool, 
from the designs of Mr. Thos. Mudd. She arrived at Auck- 
land in September, having run from Teneriffe, a distance of 
12,059 knots, at full speed, in spite of severe weather and a 
great deal of racing. Nothing whatever was done to the 
engines at Teneriffe, and when the ship reached Auckland 
they were apparently in as good condition as when they left 
England, the glands being all tight, and the bearings entirely 
without knock. We believe that this is the longest steam. 
ship run on record without slowing or stopping the engines, 
which were at work for about 1200 consecutive hours. The 
excentric straps have not yet been let together, although the 
ship has travelled 41,000 knots, and the engines have made 
about 16,000,000 of revolutions. The whole performance 
reflects infinite credit not only on the makers of the engines, 
but on Mr. E. Parsons, the chief engineer of the ship, and 
his engine-room staff. We commend it specially to the 
attention of electric light companies. We have long held 
that when considerable power was needed the proper type of 
engine to employ is the marine, because extended experience 
has produced in it a machine which may be relied on to run 
for very long periods continuously without a breakdown. 








LIVERPOOL ENGINEERING Society.—At the second ordinary 
meeting of the present session a paper entitled ‘‘ Notes on Screw- 
ing Cast Iron, and Driving Greenheart Piles at St. Anne’s-on- 
the-Sea, Lancashire,” was read by Mr. John J, Potts, Assoc. M. 
Inst. C.E. These notes were taken during the reconstruction 
aud completion of the jetty for the landing of passengers 
at the outshore end of the promenade pier at St Anne's, 
Borings on the site showed that hard clay was reached after 
from 8ft. to 11ft. of compact sand and gravel had been sunk 
through. The screw piles, which are all open hollow cast iron tubes 
with screw blade at bottom end, 3ft. diameter and 6in. _os were 
screwed through the sand and gravel into the hard clay. A 
description was given of the gear employed, and the precautions 
taken, it being tide work, for getting both the upright and raking 
piles to the required depth, also particulars of the mode of working, 
the number of men necessary for each arrangement of the gear, the 
time spent in screwing, the rate of progress, and the power deve 
loped in screwing the piles down. Owing to the nature of the 
foreshore, it was arduous work screwing the piles in place, and the 
difficulty was increased where the capstan had to be reduced in 
diameter on account of the existing columns in the original struc- 
ture being in the way. The piling engine for driving the green- 
heart piles was of the usual construction, the hip being of cast iron 
and weighing 194 cwt. Particulars of the mode of working and of 
the behaviour of the piles during driving, with the precautions taken 
for preventing the piles splitting, twisting, &c., the time occupied 
in driving and the number of men employed, were also given. 

H.M.S. Brake. —On Wednesday morning, H.M.S. Blake, 
under the command of Captain Andoe, of the Chatham Steam 
Reserve went on her trial trip, in the land-protected waters of 
the Solent between the athe and the Isle of Wight. The 
strong wind encountered was well calculated to impede the ship 
when going head to wind, whilst the waves were quite active 
enough to prove the exceeding steadiness of the bull. The 
Blake has two hollow masts with flag topmasts, and a light 
signal yard across each, but has no sail power. Her two 
funnels are in fore-and-aft directions, and have a smart appear- 
ance. She had 1500 tons of coal on board, and the greater 
part of her armament, and was laden and water ballasted to 
her proper draught of 24ft. 9in. forward and 26ft. 9in. aft. Her 
engines, by Messrs, Maudslay, Son, and Field, are as remarkable 
amongst marine engines as the Blake herse!f is amongst ships. 
There are four sets of triple-expansion engines with overhead 
cylinders, two sets being placed on each side of a central longi- 
tudinal bulkhead ; and in each pair one set is placed in front of 
the other, the whole of the six piston rods working down upon the 
six cranks. Each set of engines is subdivided off from the others, 
so that in case of injury the damage could be completely localised. 
The engine cylinders are respectively 36in., 52in., and 80in. in 
diameter, and it was a remarkable sight to see these massive rods 
with 4ft. stroke turning at ninety revolutions per minute. The 
steam is supplied by six double-ended boilers, each 16ft. in dia- 
meter, and there is one auxiliary boilerof 10ft. The steam trial was 
confined to thecontract power by natural draught, namely, 13,000 
indicated horse-power, with the addition of not more than half an 
inch of pressure from the forced draught. This amount of power 
was easily obtained; and indeed, during the whole time of the trial 
there was, so to speak, steam in hand, although only 0-4in. of air- 
pressure was employed, instead of the }in. allowed. In fact. 
at one time the engines were easily giving out 15,000 indicated 
horse-power, and 16,000 could have been attained but for the 
specific order of repression. The engines worked without the 
slightest hitch, and at the termination of the seventh hour the 
Naval authorities on board closed the trial, being satisfied, and 
desiring not to carry the trial unnecessarily on into the darkness, 
which was fast approaching. The hourly performances of the 
engines gave from 86 to 89 revolutions per minute; 120 Ib, of steam 
in the first hour, and thereafter 1251b. to 1281b. The indicated 


horse-power was 13,568 in the first hour, 15,298 in the second hour, 
and subsequently from 14,251 to 14,512—the average being 14,525 
indicated horse-power, The speed attained was, according to the 
Standard, over 19 knots, as computed from watch timings. The 
Blake returned to her moorings off Spithead, 
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COMPOUND EXPRESS LOCOMOTIVE, LONDON AND NORTH-WESTERN RAILWAY 


MR, F, W. WEBB, M, INST. C.E., CREWE, ENGINEER 












EIGHT-WHEELED COMPOUND PASSENGER 
ENGINE “GREATER BRITAIN.” 

Tus engine was built at the Locomotive Works of the 
London and North-Western Railway Company at Crewe 
from the designs of Mr. F’. W. Webb, Locomotive Super- 
intendent, and is intended to work the heavy passenger 
traffic over the West Coast route, between London and 
Carlisle. It is the same in principle as the compound 
cngine exhibited by Mr. Webb at the Inventions Exhibi- 
tion, and also at Edinburgh last year, but the details and 
general design have been altered and improved. It is 
carried on four pairs of wheels, the leading pair being 
{ft. 1jin. in diameter, and fitted with Mr. Webb’s arrange- 
ment of radial axle-box with a central controlling spring. 
‘The high and low-pressure driving wheels are 7ft. lin. 
diameter, and are placed in front of the fire-box; by this 
arrangement a more even distribution of the weight on 
the wheels is obtained. The trailing wheels are 4ft. 1}in. 
in diameter, the axle-boxes in this case having }in. side 
play. Both pairs of driving wheels being placed in front 
of the fire-box necessitates the adoption of a boiler, 
the barrel of which in this engine is 18ft. 6in. long. An 
intermediate combustion chamber is placed in the length 
of the barrel, having an opening at the bottom large 
enough for a man to get through, to this is attached a 
hopper for getting rid of the ashes which may accumu- 
late inthe chamber. To the bottom of this hopper is 
fixed a valve which is air-tight and weighted in such a 
manner that in its normal position it will be closed, but 
it is also connected by a rod to the foot-plate, so that it 
can be opened by the driver when necessary for letting 
out the ashes. The high-pressure valve motion is of the 
ordinary curved link type, and the low-pressure valves 
are worked by Mr. F. W. Webb's single excentric motion, 
which is practically identical with the old steamboat 
loose excentric. The total weight of the engine in work- 
ing order is 52 tons 2 cwt. 
particulars of the engine. 

Particulars of ft. Eight-wheeled Compound Passenger Engine, 

*§ Greater Britain.” 
Cylinders and motion :— 
High-pressure cylinders (valve motion, curved link), 


two, with open rods: ft. in 
Diameter... ... . Bp gape : yee, ws Bee 
Stroke d are Ieaes ; ies . 0 24 
Length of ports ipiigetind Groat Yaad >-ccc. 
Width of steam ports ... 0 0. we ee Oh 


exhaust ports... 

Maximum travel of valves (pist on) 

Lap of valves... . ‘ 

Lead 

Inside clearance 

Distance between centres of cylinders... 
Low-pressure en (valve motion, ew excentric), ), 

Diameter... ... ... .. one . 

Stroke * 

Longth of ports | 

Width of ports 

Width of exhaust port. 


bo 9 = 
SOrOo O° 


SCOMmY~OSOOSOHSCO ayoosco 


3 
en 
54 
Travel of valves (piston) 54 
Lap of valves ... ... ly 
Lead .. 0,5 
Inside clearance il. 
Len zthof high- -pressureconnec ting rodubetween centres 3 
Diameter of crank-pin bearings (high-pressure) .. 4 
. ength 5 
sength of low- -pressure connecting rod between centres 6 3 
i uneter of low-pressure crank bearing 0 7} 
Length e mn re 0 55 
Irames : — zi 
Thickness... ... 01 
Distance between frames. se Aas Pe 
Length of engine — over buffer- plates m. 32 5} 
Width over foot- -plates... ... it 
Weaeels, axles, and springs :— 
Diameter of leading wheels, with 3in. tires... 4 1h 
‘3 low- -pressure driving wheels, within. tires 7 1 
‘ high-pressure _,, 7 1 
’ trailing wheels, with 3in. tires 4 14 
Distance between leading ‘and low- pressure driving 5 
wheels ... 5 
Distance between low- pressure “and high- pressure 
driving wheels... 8 3 
Di tance between high- -pressure driving aud trailiog 
wheels . 3% Phat er 7 0 
Total wheel base 23 8 


Subjoined will be found full | 


Wheels, axles, 


and pe tags ¥ 


Leading axle (radial): 


Diameter 


at centre... 


bearings 
wheel seats 


Length of bearings... 
Centres of bearings 
Low-pressure crank axle: 
Diameter of bearings 
Diameter at wheel seats 
Length of bearings... 


Centres 


High-pressure driving axle: 
Diameter at centre 


” 


bearings 
wheel seats 


Length of bearings 


Centres 
Trailing axle: 


Diameter at centre 


” 


bearings 
wheel seats 


Length of bearings 


Centres ’ . 
Leading springs, Jaminatcu : 
an .. 


Number of p DE ates, ‘16. 


Width 
Thickness 


” 


” 


Driving springs, high and low- pressure, spiral: 
Twospiral springs! 5in. outside diameter, } Zin. square 
steel coiled left-hand, 
springs 3in., outside diameter coiled righthand. 


Trailing springs, laminated : 
Span .. “ 


Number of plates, 13. 


Width 
Thickness 
Boiler :— 


” 


” 


Length of barrel 


” 


fire-box casing 


Diameter of barrel (mean) ... 


Extreme depth of fire-box casing 
of barrel ” 


Thickness of barrel | plates : 
fire-box casing plates 
inside fire-box plates (copper) 


” 
” 
” 
” 


” 


outside 


fire-box -plate (copper) 


combustion chamber tube- plates (steel) 0 OF 


smoke-box tube-plate (steel) 
Number of tubes between fire-box and combustion 
chamber (cop per), 156. 
Number of tubes between combustion chamber and 
smoke-box (brass), 156. 
Diameter of tubes outside ... 
Length between fire-box and combustion chamber 
tube-plates ... - 
Length between combnstion chamber tube- plates. . 2 
Length between con.bustion chamber and smoke- 
box tube-plates . : 
D ameter of chimney at bottom... ... 
Height of centre of barrel above rail- 


Heating surface: 


Fire-box 


Combustion chamber 
Tubes (front) ... 


»» (back) 


Total 


Grate area 


Ratio of fire- grate 3 area ‘to he: iting surface 


Pressure of steam... . 
Weight of engine in working x order: 
Leading wheels 


Low-pressure driving wheels 


High-pressure 
Trailing wheels 


Total es 
Experimental Trip, Crewe to Lox in, 
| pound h ngine, 
Number of coaches 
Coal consumed on journey... % 
| Coal consumed, including 10 ewt. used for 


raising steam before starting, for the single 


journey from Crewe to Euston ... ... .. 
| If the usual double journey from Crewe to 


Euston and Euston to Crewe was run, the 
10 ewt. for raising steam would be divided 
over the double trip, or 5 cwt. for raising 


steam, which would give piieenane of 


coal of 








0 6 
0 6} 
0 7% 
1 0 
3 64 
0 74 
0 85 
1 14 
8 2h 


Corooe 
mae On 


orooe 


with two internal spiral 


+ below centre line 


plate of combustion chamber 0 03 


6 

2 8 

0 45 
0 Of 
2 6 
0 43 
0 O02 
18 6 
6 10 
4 3 

5 1} 
0 03 
0 03 
0 Q} 
e 1 
0; 

0 23 
5 10 


10 1 
14 
7 104 


1 - 4s ft. 





‘175b. persq.in. 
Tonsewt. qr. 


12 16 0 
15 10 0 
15 10 0 
8 6 0 





52 2 0 


November Ath, WN— ft. Com- 
- Gre ater Britain.” 

5 six-wheeled, empty ... 305 tons 9 ewt. 2 qrs. 
34 1b. per mile 


41‘1 1b. | er mile 


37'5 1b, per mile 


| and the advantages of the third over the other 
out. The causes of loss were next touched upon, and the various 


| son engines to minimise these losses being described. 





Consumption of coal per mile per ton of train 


at 341b. per mile .. 142¢z 
Consumption of coal per mile per ton of train 

at 37'S |b. per mile... .. 1°57 cz. 
Consumption of coal per mile per ton of train 

at 41‘llb. per mile... ... rae: 


Water evaporated on j vurney.. 
Water evaporated per pound of coal 
Total weight of train: 

Twenty-five coaches ... 


5896 gallons 
10 96 Ib. 

Tons cwt. qrs. 
305 9 2 





eM oss ce. a | 62 0 0 
a in -% . & 6 0 
Total “382 9 «2 


vr 
Ratio of weight of engine and tender to train 1 to 3°96 
Total number of axles in train, —e 
engine and tender ... 82 
Time occupied in journey between Crewe and 
Euston, including a stop of 21 minutes at 
Rogby’ oes ; 
Average speed between Crewe and Rugh ry 
Average speed between Rugby and Euston... 
Total length of train: 
Coaches .. 
Engine and tender 


4 hours 2 minutes 
41°18 miles per hour 
44 59 miles per hour 


880 feet 
54 feet 


Total 934 feet 
Work ing of Engine 2535, “Greater Bi tain,” Crewe to Euston, 
November 4th, 1891, 


Distances. Speeds. 











2” 


Running times. Miles. per hour. Weather. 
Crewe... ... dep. 11.4 a.m.... aes ... Fine 
Whitmore .. pass 11.25 ,, ... 10$ ... 30 re 
a» en ae > a © Baas 49-41 _. < 
Rugeley ... ,, 11.55 ,, .. 9}... 4269 ... Strong side wind 
Lichfield ... ,, 126 pm... 8 ... 4363... ee 
Tamwortb... ,, 12. 14 a ac. “OE. SGP ke zs 
Nuneaton... ,, 12.33 ,, ...13 ... 41°05 ... ‘“ pe 
Rugby ... arr. 12.54 ,, ... 144 41°42 es + 
Rugby eg | sive ied is ‘3 
Blisworth ... pass 146 ,, ... 193 38°22 ... me os 
Wolverton... ,, 2.0 4, ... 104 4 o - oe 
Bletchley sas ER Nas 5} 49 28 ... “9 ‘ 
Leighton ... ,, 2.15 ,, 64... 48°75 Rain 
Tete: 3. 45° Sas, ri 89 2: si 
Watford 99 2 45 ” ‘J 1} un 
Willesden SES 18-7 
Euston... arr. 36 5}. 


The Greater Britain is, it will be seen, the most 
remarkable locomotive that has been built in England 
for several years: Its performance on the trial trip was 
so excellent that it may be taken as proved that for 
working very heavy passenger traflic it will leave nothing 
to be desired. The very great length of the axle bearings 
and substantial proportions of all the parts ought to 
suffice to keep the engine out of the shops for long 
periods. We doubt that so heavy a train has ever before 
been hauled at the stated speed with so low a consump- 
tion of coal. The average rate of burning was 1500 |b. 
per hour, and this, divided by the grate area, 20°5 square 
feet, gives a little over 73 1b. per square foot per hour, a 
figure which we commend to the attention of American 
railroad engineers, who seem to be unable to get on with 
less than 100 lb. per square foot as a minimum. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer—W. 
Fincham, to the Crescent. Engineers—Alex ander Kerr, to the 
Birracouta ; Henry W. Metcalfe, to the Pembroke, additional. 

ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—A meet- 
ing of the above Club was held at the Durham College of Science, 
on the evening of November 10th, when Mr. J. Harvey read a 
paper on ‘*The Gas Engine,” Mr. A, E. Heming inthechair. The 
author first dwelt upon the gas engine method as contrasted with 
the steam and hot air engines, showing how the high temperature of 
the working fluid which is the cause of annoyance in the latter 
engine, is in the gas engine its great source of economy. The 
different cycles of operations were next described, the Lenoir, Bray- 
ton—as a gas engine—and the Otto being taken as typical of the 
three divisions. The working cycles were explained and compared, 
two fully pointed 


methods employed by the patentees of the Otto, Beck, and Atkin- 

The paper 
was followed by a discussion, and the usual votes of thanks to the 

reader of the paper and to the chair terminated the proceedings. 
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THE ENGINEER. 





Nov. 20, 1891. 
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(9 M. and W., 300); ‘‘Stead v. Williams” (18 L.J., C.P., 218), | in this respect, leaving a suitable margin to meet sudden inf 
LEGAL INTELLIGENCE. ‘‘Von Heyden v, Neustadt” (L.R. 14, Ch.D. 230). = SSCS:= of trafic, Ke.’ The expense involved in the operating of a cable 
meen At the close of the case, Mr. Justice CHARLES reserved judgment. | road is, so far as regards power, largely independent of the traffic, 


HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION, 
(Before Mr. Justice CHARLES, without a Jury.) 
November 17th, 1891. 

WILSON ¥. PEARSON AND THE UNION OIL MILLS (LIMITED 


In this action the plaintiff was the patentee under letters patent 
No. 5340, of the year 1883, for ‘‘an improved process for refining 
and deodorising oils and fats,” the main object of the invention 
being to utilise, for the purpose of manufacturing a com- 
mercial soap, the mucilage, or ‘‘ cotton oil-foots,” which was a 
waste product in the preparation of refined cottonseed oil. The 
cottonseed is first crushed and the oil expressed from it by 
hydraulic pressure. The oil when first expressed is of a dark 

rt wine colour, and contains suspended in it particles of the 
husk of the seed which had passed into it during the extraction of 
the oil by hydraulic pressure. The dark oil is treated with 
a solution of caustic soda, which partly saponifies the oil 
and carries to the bottom of the vessel in which the 
oil is placed, the colouring matter and the portions of 
the husk remaining in the liquid, leaving the oil of the colour 
of an intermediate sherry. The mucilage or matter which falls 
to the bottom of the oil consists of partially saponified matter 
mixed with portions of free oil, caustic soda, and the resinous and 
albuminous compounds obtained from the husk of the cotton seed. 
Very large quantities of this mucilage, amounting to some 
thousands of tons a-year, are produced from the various factories, 
and as the mucilage contained large quantities of soap-forming 
matter it had been an object of request amongst cotton oil 
refiners and soapmakers that a good and reliable method of 
extracting a good commercial soap should be found. The diffi- 
culty which had been foand in obtaining a good soap arose from 
the presence of a large portion of colouring matter in the mucilage, 
the colouring matter being present partly in the oil and ly in 
the resinous portions of the husk of the seed. No difficulty arose 
as far as the preparation of a dark soap was concerned, but the 
svap produced stained any cotton or woollen fabrics washed with 
it. The plaintiff alleged that he had discovered a process, in 
which, after saponifying the mucilage in the ordinary way 
with caustic soda, he treated the resultant soap and coloured 
matter with hypochlorite of soda, and by this means produced a 
light-coloured soap, which would not stain materials which were 
washed with it. Hie alleged that he had introduced the process 
to the Union Oil Mills (Limited), a company carrying on an 
oil refining and extracting business at Rotherhithe, and to Mr. 
Isaac Pearson, the chairman of the company, also carrying on a 
similar business on his own account at Rockvilla Oil Mills in 
Glasgow ; that he had taught the defendants his process; and 
that, subject to a practical test of the commercial value of the 
invention, the defendants agreed to take a licence to work his 
process. He further alleged that his invention was practically 
tested, and was successful, and that the defendants had since used 
his process, but failed to account to him for royalties, and the 
plaintiff thereupon sued the defendants alternatively for royalties 
or for damages for infringement of his patent. 

Mr. Corrie Grant appeared for the plaintiff ; Mr. Moulton, Q.C., 
and Mr. Arthur J. Walter appeared for the defendant Pearson ; 
and Mr. Moulton, Q.C., and Mr. Tyrrell Paine appeared for the 
defendants the Union Oil Mills (Limited). 

The case was heard on November 7th, 9th, 10th, 11th, and 12th. 

Mr. CorRIE GRANT, for the plaintiff, opened the plaintiff's case 
upon facts as already stated, and called the plaintiff and some 
chemical experts. The plaintiff, in cross-examination by Mr. 
MovuLToN, Q.C., admit that several of the commercial trials 
had been failures, and the chemical experts, in cross-examination 
by Mr. WALTER, admitted that in some successful trials they had 
made of the plaintiff's process they had omitted to carry out all 
the steps as indicated in the plaintiff's specification, and they had 
further to admit that little, if any, distinction was to be drawn 
between the plaintiff's patented process and the inventions 
described in various specifications which were relied upon by the 
defendant Pearson as anticipating the plaintiff's process. 

Mr. Mouton, Q.C., on behalf of the defendants, the Union Oil 
Mills (Limited), submitted at the close of the plaintiff's case that 
no case was made out against the defendant company. 

Mr. JusTIcE CHARLES held that was so. 

Mr. Mouton, Q.C., and Mr. ARTHUR J. WALTER, for the 
defendant Isaac Pearson, denied that they were licensees, denied 
that they were infringing the plaintiff’s patent. They alleged that 
the patented process was useless, that the invention was invalid on 
the ground both of prior user of the invention in the United 
Kingdom, and also on the ground of prior publication of the 
invention in specifications earlier in date than the plaintiff's 

tent. ; 

PeThe defendant Pearson and Mr. Tatlock, the Public Analyst of 
the City of Glasgow, under examination by Mr. WALTER, proved 
that the process as described by the plaintiff in his specification 
was unworkable, and that it was impossible to separate the colouring 
matter from the soap by the use of hypochlorite of soda in the 
manner directed by the plaintiff ; by reason that the resinous and 
albuminous colouring matter absorbed any amount of the bleaching 
agent employed without any appreciable alteration in the colour, 
and that the common salt produced by the decomposition of the 
hypochlorite of soda under the action of heat was detrimental to 
the process, as it threw up the colouring matter in a fine 
state of division and mixed it with the soap, so that the soap 
produced was useless. The witnesses further proved that in 
the process used by the defendant Pearson, which he had 
patented, and which was the result of a large number of 
experiments after the failure of the plaintiff's process, the 
defendant saponified the mucilage with an excess of very strong 
caustic soda, which not only produced soap but also dissolved out 
the colouring matter. The defendant then —— open steam into 
the boiling mass and produced a violent mechanical agitation of the 
liquid, and a complete separation of the soap from the coloured 
solution took place, and the soap could be at once run or skimmed 
off, and after the soap had been washed with dilute alkali a good 
marketable soap was produced, which caused no discoloration in 
any fabric washed with it. The soap was somewhat dark in colour, 
and as at first there was some prejudice in the trade, the defendant 
bleached the soap by boiling it with hypochlorite of soda, and this 
was the infringement complained of. The defendant had not, 
however, bleached more than about 400 tons of the soap, and was 
now producing a soap about the colour of Pears’ soap without the 
use of any bleaching agents. 

A large body of evidence was called to prove the failure of the 
plaintiff's process, and several soapmakers gave evidence of the 
use by them of hypochlorite of sodium for bleaching soap long 
prior to the date of the plaintiff’s patent, and various specifications 
of Longmore, Watt, Briqueler, and others were put forward as 
anticipating the plaintiff's patent. 

Mr. Mouton, Q.C., in summing up the case for the defendant 
Pearson, urged that the patent was invalid and that no use had 
been made of the process by the defendant, and quoted the cases 
of ‘* Loot v. Hague” (5 M. and W., 307), and ‘** Harwood v. Great 
Northern Railway Company,” (2 B. and S., 194), in support of his 
proposition that the plaintiff’s process, if worth anything, was for 
a mere _—— of an old process to a new but analogous sub- 
stance, and that no patent could be granted for that application. 

Mr. CorRIE GRANT, for the plaintiff, strongly urged that the 
defendant Pearson was a licensee and estopped from denying the 
validity of the plaintiff’s patent, and further contended that the 

laintiff’s process was a useful one and had not been anticipated. 
He relied upon ‘‘ Harwood v. Great Northern Railway Company,” 
“ Hunter v. Patent Safety Lighting Company,” (L.R. 4, Ch. B,, 
607); ‘“‘ Hayward v. Hamilton” (Griffin’s patent cases, p. 115); 


** Dangerfield v. Jones” (13 L.T., N.S., 142); ‘Carpenter v. Smith” 





Mr. JUSTICE CHARLES now delivered judgment, and said that, 
having carefully considered all the facts in the case, he had come 
to the following conclusions :—(1) The defendant Pearson was not 
a licensee, and was not estopped from denying the validity of the 
plaintiff's patent, the agreement entered into being a mere provi- 
sional agreement to take a licence which came to an end owing to 
the failure of the plaintiff’s practical tests ; (2) that the plaintiff's 
specification did not give instructions that were workable, but, if 
followed, must produce failure, and that the invention was useless, 
and the patent, therefore, bad ; @) that the patent was also bad 
on the ground that, so far as it claimed the process of bleaching 
soap by the use of sodium hypochlorite, it was not new, by reason 
of (a) prior public user in the United Kingdom, and (4) prior 
publication in the specifications of Longmore and Briqueler ; (4) 
that the defendant ane had not used the plaintiff's patented 


process, 

Judgment was therefore given for both defendants with costs, 
and the JUDGE certified that the particulars of objection set 
forward by the defendant Pearson were reasonable and proper. 








REPORT OF THE COMMITTEE ON THE PRO. 
GRESS OF CABLE MOTIVE POWER. 


(Concluded from page 399.) 


Drainage of the conduit.—The provision of an efficient system of 
drainage is deserving of the greatest attention, as without 
adequate drainage of the conduits there can be no sustained and 
satisfactory operation of the cable road. Having a vivid recollec- 
tion of our experience in this direction at Los Angeles, I cannot 
emphasise too strongly the importance of this point. There, in a 
practically newly-founded city, hurriedly built up as Los Angeles 
was, and developed in a period brief beyond precedent, the city 

no commensurate system of storm drains or sewers ; con- 
sequently, the cable roads for many miles of their extent were 
constructed without any drainage facilities whatever. In the rain 
storms which periodically visited us we found our roads literally 
swamped with storm water which had no means of escape other 
than through the cable conduits and thence into the terminal pits 
and power-houses, which had been located with their foundations 
thirty feet below the level of the tracks. How, and to what 
extent, those power-houses were flooded, and with what danger, 
expense, and difficulty the roads were maintained in continuous 
operation are matters of Pacific Coast history. The connection of 
the manholes of the cable conduits by 8in. pipes joining their 
lowest points will in the future render such a state of things as 
that I have described im ible. It was a very severe object lesson, 
however, and very clearly and forcibly demonstrated the necessity 
of providing proper drainage in laying out or building cable roads. 
Hence I think it desirable to direct special attention to the 
necessity that exists that the drainage of cable conduits should be 
provided for by their being connected at suitable intervals with 
the storm drains or city sewers. In consequence, doubtless, of the 
floods above referred to, Los Angeles is now being furnished with 
a splendid system of drainage. The catch basins of the drainage 
pits, or, in other words, the length of track between them, will vary 
in their connections from 40ft. to 200ft. according to requirements. 
In some instances it has been found convenient to connect pulley 
pits together before communicating with the city sewer, whilst in 
others it has been found desirable or compulsory to connect each 
pit separately. Touching upon this question of drainage in con- 
nection with cable tramway conduits, it is of great value to consider 
the following extract from the Annual Hygienic Report by the 
Medical Officer for the City of San Francisco, furnishing as it does 
testimony to the sanitary value of these conduits to the community 
generally. The writer says :— 

‘*The engineer under whose supervision the roads were con- 
structed found it necessary for the purpose of drainage to connect 
the conduit through which the cable runs with the sewers in the 
street by pipes four inches in diameter. These pipes are placed at 
intervals of 40ft., and so thorough does the ventilation seem to be 
that no complaint has been made of any offensive odours from this 
sewer since the construction of the line. Speaking from a sanitary 
standpoint, I believe the cable road to the most desirable 
thoroughfare to live on, the offensive and mephitic vapours, which 
under certain conditions of pressure penetrate the dwellings of 
other streets in the city, here escape into the open air in a form so 
diluted as to be both inodorous and innoxious.” 

Location and character of power-houses.—1 now come to deal with 
a subject of much practical value, namely, the location, number, 
and capacity of the engine-houses providing the motive power for 
a system of cable tramways. On the proper selection of site and 
character of the power-houses much of the economic success of a 
road necessarily depends ; indeed, in looking over the ground for 
the purpose of laying out a cable system, one of the first, if not 
actually the first, points to be decided upon are the site, location, 
and extent of the power required to operate the road, and many 
mistakes have been made from failing to pay proper regard to this 
matter. The great desideratum is to centralise the power-houses 
so as to command the heaviest strain upon them at about the 
centre of the system, and they should not be placed under street 
level if that can be avoided. Upon the number and character and 
extent of the roads to be operated will depend the power necessary 
to be laid in at any one power-house. If the roads are of ordinary 
grade, conformation, and extent, practically any number of cables 
may radiate from one power-house, the length and extent of curva- 
ture in the road alone defining the limit within which the cables 
may be operated. Single cables have been operated to 35,000ft. 
an 36,00ft., and it is known that on a straight, level road at 
Oakland (Cal.) a cable of 39,000ft. has been operated. But it is 
not considered safe practice to exceed 25,000ft. in any one cable, 
particularly where the road presents unusual difficulties in the 
shape of sharp depressions or deflections in the route. It is found 
in practice that every right angle curve on a cable road putsa strain 
upon the cable plant equal to that entailed upon it by 1000ft. of 
straight road. The question of power and the arrangement of 
plant and machinery generally is one that has exercised the minds 
of those concerned in the practical administration of cable roads, 
and rarely indeed has the same method been observed in any two 
plans that have come under my consideration. That there is no 
recognised standard is not because engineers have failed to solve 
the problem, but, apart from all claims on personal or patent 
grounds, is chiefly attributable to the many perplexing conditions 
encountered in the territory sought to a, dealt with. There 
should, however, be little difficulty in determining the engines 
most suitable in size, capacity, and power for the efficient operation 
of a cable road under ordinary circumstances. The engines, plant, 
and machinery in use at Los Angeles may be quoted as the ideal 
of what the power equipment of a modern cable system should be. 
This plant has been found to combine all the requisite conditions 
for giving uniformity of speed under every possible change and 
variation of strain imposed upon it. As is ai basen, the demand 
on the engines of a cable power-house vary with a suddenness 
and rapidity almost unknown under other conditions, changes 
ranging from 50 to 350-horse power being indicated within the 
space of a few seconds. One point with regard to the selection 
of engine-power cannot be too strongly borne in mind, namely, 
the determination of the efficient size in point of economy. Engines 
or boilers too capacious for the purpose required represent, it can 
be readily understood, a profitless drain upon the revenue, and 
therefore it is, as laid down by Mr. Hanscom, that in any proj 
cable system of roads, the alignment, curvature, and gradients, 
and the other physical features of the roads should be thoroughly 
studied, and the engines, plant, and machinery should then be 
carefully adjusted to suit the conditions of the case. The amount 
of traffic to be accommodated will, of course, guide the engineer 





for to run the cable alone a certain expenditure is entailed, therefora 
the greater the number of cars propelled the less will be the cost 
per car mile, It may be assumed that from 40 to 60 per cent, of 
the power used in operating the cable road is consumed in runnin 
the dead cable. his percentage to those not thoroughly con. 
versant with the subject is not a little — in character, and 
is thus liable to lead them to erroneous couclusions ; but while, for 
instance, when no cars are running the whole power of the engines 
—100 per cent.—is absorbed in the movement of the cable, as the 
number of cars increase the power so expended is proportionally 
reduced. Mr, H. M. Kebby, whose experience I may say entirely 
coincides with my own, states that ‘on ten miles of road with 
thirty trains, cable speed averaging eight miles per hour, the power 
ie to move the cable and machinery was 140-horse power, 
and the average when operating the whole of the loaded trains was 
287-horse power,” leaving in that case about 47 per cent. power for 
cable and machinery. This fact has an important bearing on the 
question to what locality can the cable system be most profitably 
applied. It may occur to some of my hearers that there is an 
inconsistency between the statement now made as to the large 
proportion of the required engine-power employed on cable roads 
necessarily expended in moving non-paying load, and the com- 
parison above made between the cost of locomotive traction and 
of cable traction in favour of the latter, but this apparent incon- 
sistency may be explained by the following considerations. In the 
first place, locomotive traction is not altogether free from the dis. 
advantage of being obliged to spend a part of the power employed 
in moving non-paying load, viz, the weight of the locomotive 
itself—and it is to be observed that the ratio of this part of the 
load to the whole will generally be larger on a tramway than on a 
steam railroad—and secondly, the economic efficiency of one large 
fixed engine of the best type will always be very much greater 
than that of a large number of locomotives. 

Operation of the road.—It is important to bear in mind that while 
in contrast with some other methods of tramway traction, the in- 
stallation of a cable system ee a larger first capital outlay in 
construction, this is far more than counterbalanced by the low per- 
centage of cost in operating the road. Owing to the distance from 
my base, having been unavoidably detained in Europe while pre- 
paring this report, I have found it exceedingly difficult to obtain 
reliable data concerning the operations connected with many of the 
cable roads in America, but it may be assumed, as observed by Mr, 
William D. Henry, that ‘‘ the expenses of such roads are directly pro- 
portional to their several characteristics. This, however, serves only 
as a general guide in the construction of new roads, as has been 
discovered in some notable instances where the engineering and 

hanical appli which should have contributed to the 
successful operation of the system if properly designed—have 
caused an unnecessary and unwarrantable, because unprofitable, 
expenditure of capital. The more perfect and suitable the design, 
the less will be the expense of operation.” Having personally 
inspected mcst of the cable roads in existence, and made myself 
familiar with many important details bearing on the subject, I shall 
endeavour to give the Convention the benetit of my experience. 
But it will, I trust, be taken that in my references, deductions, and 
cenclusions, my desire is to avoid repetition of arguments already 
used, my object being to indicate as succinctly, yet comprehen- 
sively, as may be the conditions under which the success of cable 
motive power has thus far been achieved, and is most likely to be 
preserved. After the location of the proposed route and power- 
houses has been settled, the question of cable grip and rolling 
stock come into consideration; indeed, in the initial stages of the 
proposition, the grip may be claimed as the focus around which, 
for the time being, all other considerations centre. The form, 
character, dimensions of conduit, and construction of the road 
itself is so materially infl i by this el t that it might be 
a fairly safe dictum to lay down, first, determine upon the type of 
grip most suitable, then design and build your road. The varieties 
of cable grips are legion, and mechanically speaking, differ largely 
in detail; but when examined they are found to range themselves 
into two classes—the ‘‘ side” and ‘‘ bottom” grip. Both classes 
have their adherents, but for facility of manipulation, and general 
efficiency in the operation of a complicated system of cable roads, 
I infinitely prefer the bottom grip. It is true that the side grip 
may be less liable to drop the cable when it is undesirable to do so, 
but even this contingency may be obviated, and it should not be 
lost sight of that where quick and positive action is necessary in 
order to relinquish the cable and regain it at will, the bottom grip 
possesses the advantage. In passing power houses, gravitating 
over cable crossings, or making terminal switches, all that is 
required is simply to throw open the bottom grip to its full extent, 
whereupon the cable releases itself, and when the car has travelled 
over the intervening space by momentum, the running cable is re- 
covered automatically. In case of accident by blockade, or other 
exigencies which may arise on any part of the system during opera- 
tion, considerable advantages also accrue in so far that the cable can 
be instantaneously released and regained without difficulty. At Los 
Angeles we used a bottom i’ b. of pressure on the lever of which 
was capable of exerting lb. pressure on the cable, a reserve 
power equal to several times the estimated load. The life of the 
solid steel grip dies being fifty ey 2506 miles; cost per set of 
dies, 57 cents; cost per mile run, ‘01 cent; maximum life of cable, 
628 miles, 100,348 miles. A good praetice is to design a grip 
embodying either of the two principles referred to, with certain 
modifications to meet local conditions, and this course is now gene- 
rally followed. Very great progress indeed has been made in 
the manufacture, and consequently in the durability and economic 
treatment of cables during the past few years, simultaneously 
with improvements in construction of the road bed, and particu- 
larly in the treatment of curves, as well as better knowledge of the 
subject generally, all tending to render the working more eco- 
nomical and satisfactory. The size of cable most oo adopted 
is 1}in. diameter; the material should be of the highest grade of 
crucible steel, and the wires must develope high tensile as well as 
high torsional strength, and possess a g percentage of elonga- 
tion. If the cable has high tensile strength with a low torsional 
strength, it will soon crystallise and become worthless; if of a high 
torsional strength with a low or medium tensile strength, it will 
stretch very rapidly, and is apt to strand or break when extra strain 
is applied. Such contingencies may arise in ordinary operations, 
which need not be enumerated. The cable par excellence is accord- 
ingly that which maintains a proper balance of the tensile and 
torsional strength in the wire, and along with this secures as high 
a percentage of elongation as ible. Manufacturers have now 
realised the importance of producing a cable having in each case 
due regard to the position the rope has to occupy, and the nature 
of the work it is called upon to perform. 

The speed at which cables may be run depends wholly upon 
the conditions under which the road is operated. It may be 
accepted that a cable may be run with safety and advantage on city 
roads, through crowded thoroughfares, and round ordinary curves, 
at a speed of eight miles per hour ; while suburban cables running 
in direct lines to outlying districts may be allowed to attain any 
speed up to 14 miles per hour, Roads that are short, straight, or 
level, of course admit of the longest life toacable, and, in an 
economic sense, display the most satisfactory results. A few 
illustrations may be given. On the Temple Street cable road at 
Los Angeles, coming under the category named, the record showed 
for a 12,380ft. cable a period of three years and two months in 
continuous wear, during which time 120,681 miles were run. 
Market Street and Geary Street roads, in San Francisco, show 
respectively one year eight months for 106,225 miles, and two 
years for 119,i53 miles run. On the Grand Avenue road, Kansas 
City, 18,000ft. of cable gave constant service for one year ten 
months, 135,872 miles, the uniform speed being at the rate of 
14 miles per hour ; whilst the Metropolitan cable road secured 4 
; success with one year and seven months and 102,359 miles. In 
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ver, acable 24,000ft. in length, running round several right- 
me io curves, made a record of one year and eight months, with 
144,000 miles to its credit ; while a 22,000ft. cable operated by 
the same company attained a record of 19 months with 137,280 
miles, on a road embracing a seven per cent. grade and four right- 
angle curves. The life of the cables throughout the country dis- 
plays signs of i , and at p t averages about 14 months, 
giving from 70 to 80,000 miles of service, The introduction of 
the solid steel or ‘ interlocked” rope, with electric welded splice, 
has not been attended with any degree of success. After a short 
trial on Brooklyn Heights, this class of cable was found unsuitable 
for the purpose and withdrawn from use, and the ordinary cable 
with hempen core was substituted. 

Without going into the merits of any 
it may be sufficient, as a practical reminder, to say that the life of 
the cable plays a most important part in the results sought to be 
achieved in the operation of a road, and that on the class of cable 
adopted, and on the supervision and attention bestowed by those 
responsible for its splici and care, will in no small measure 
depend the profitable exploitation and operation of cable tramways, 

arding driving-plant generally, so much has been said at 
previous conventions that I can offer little in the way of indicating 
progress made, The most important questi be idered in 
designing winding machinery for cable roads is, to propel the rope 
without injuring it, and with the least loss of power in operating 
the machinery itself. This, it is idered, is best plish 
by driving both drums and employing as few wraps as ible. 
On various lines now in operation differential ring drums, designed 
to reduce the wear on the cable, are employed with satisfactory 
results. The Los Angeles system of cotton rope transmission of 
wer from engine to cable drum is employed at Geary-street and 
Howard-street, San Francisco ; San Diego; Seattle ; Kansas City ; 
Providence, K.1.; and is now included in the designs for the equip- 
ment of the power plant inthe Broadway Road, New York. There 
are numerous devices for securing a proper tension, and the point 
the engineer has to consider before adopting any one of them is, 
to see that it is capable of providing against vibration and the 
accumulation of slack, or ‘‘sag,” between the carrying pulleys. 
If this be not attended to, unp t surging is the result, and 
provision should be made in the tension apparatus to obviate this 
possibility, The permanent stretch of a cable is variously estimated 
at from one to two per cent. If these points have received 
attention, a cable plant will, indeed, prove a beautiful system, 
working in sunshine or storm, in flood or fury, noiseless and sweetly 
as a charm. 

The cars employed in the operation of cable roads are chiefly of 
three classes—the dummy or grip car, the combination car, and the 
eight-wheel bogey track car. The eight-wheel combination car with 
open front finds most favour on the coast, though all our roads in 
Los Angeles are operated with ‘‘dummy” cars drawing trains of 
one, two, or three ordinary horse cars, as ion may d 
It is held by some that the best way to handle heavy traffic in large 
cities is by single cars and many of them, rather than by the use of 
trains, but from my experience with both systems I have found 
the nearest approach to the solution of the problem of passenger 
transportation in reducing the number of cars by increasing their 
carrying capacity, and have handled a congested traffic with 
—s by means of the employment of trains. Numerous and 
widely-divergent opinions have been presented on this point with 
reasons and conclusions almost as widely conflicting; but, in my 
opinion, nothing has been more clearly demonstrated than that 
when regularity and pesenes are required, short, light trains 
of cars are the most likely to clear off a crowd, and at the same 
time to achieve the most economic results, 

In respect to brake power, while in some cases ‘emergency 
drags” and “slot anchors” have been provided, ordinarily the 
track and wheel brakes now universally applied to cable cars have 
been found to fill the bill. During some experiments made by 
me at London under the inspection of the Government Board of 
Trade in May, 1884, I released a descending train of cars on a 
grade of 1 in 8 from the cable, and proceeded by gravitation until 
the speed indicator attached to the grip car recorded a velocity of 
twenty-five miles anhour. I thenreceived ordersfrom Major-General 
Hutchinson, R,E., the Inspector of Railways under the Board of 
Trade, to apply the brakes, which was immediately done, and the 
train was brought to rest within 35ft. Nothing better than this is 

ible, and on steep grades nothing less should be provided. 
f, as claimed, a running cable bearing no greater load than its 
own weight has an existence limited by attrition to a period not 
exceeding three years, it becomes important in the mechanical 
omnes of the road bed to adopt only these appliances which 
are best calculated to lessen the evils which have been found to 
militate against good results. Much success has been attained 
apparently by the introduction of a system approaching 
“retrogressive” improvement, which, while it does not exactl 
return to the adoption of first principles, has impressed us with 
the prudence begotten of experience, and bas taught us not to 
‘experiment for experiment’s sake,” so that in the matter of 
drums, sheaves, and pulleys, we have learned to avoid all un- 
necessary expensive complications, Large and light chilled cast 
iron curve and carrying pulleys, of diameter and weight consistent 
with the requirements of the road, when properly hung and balanced 
in bearings of Babbitt metal, give the best satisfaction, and are 
finding most favour in modern practice. In the practical opera- 
tion of a road immediate communication at all times with the 
ater SP is necessary to the proper maintenance of efficiency. 
nsulated telegraph wires through the cable conduits for giving 
between the power-house communication from any part of the 
system by means of a series of signal boxes built within the man- 
holes and accessible to the employés along the route, seems most 
— of adoption as presenting a ready and reliable signal 
system. 

Regarding franchises, in the consolidation of the roads at Los 
Angeles, the City Council, in the exercise of a wise discretion, 
rendered us a very important service. The ordinances under 
which the old horse and mule car companies were promoted had 
the limit of their municipal existence fixed at twenty-one years, 
and it was deemed expedient that these ordinances should be 
rescinded and a new one substituted granting us fifty years over 
the whole system, which concession has been carried into effect. 
A clause specifying fifty years as the period for which all cable 
powers should run, is one that in view of the exceptional character 
of the case should, in accordance with the spirit of a liberal and 
considerate policy, be accepted by all local authorities and em- 
bodied in all charters relating to the operations of cable tramways. 
In the effect upon drivers and conductors changed from horse 
lines to cable roads I think there is no question but that the old 
car drivers make the best gripmen. Nearly every possible type 
of man has been utilised by me for the purpose, and I record 
with pleasure the fact that I have always found our old drivers the 
most efficient and reliable. Already accustomed to work through 
crowded Joo ag they have thus become familiar with the 
requirements of their position in respect to ngers, and with 
the amenities of street traffic generally. Invariably men of quick 
perception and intelligence, their occupation as horse car drivers 
sharpens and intensifies these qualities, and I find they appreciate 
and value the improvement, naturally accruing in their condition 
as men selected for their competence and dexterity to handle a 
cable train with all its responsibilities and opportunities for 
— Conductors also develope by the change to a better 

e. 

I now come to the subject of working cost, and so far as I have 
been able to ascertain it the average cost per mile is thirteen cents, 
and 60 per cent. of the gross receipts about represents the 
average expenditure. Ninety per cent of the cable roads in 
operation have been converted from animal power, and the mileage 
attained per day in excess of that attained by the motor previously 
used averages one hundred per cent., while the ratio of increase in 
business has been in like proportion, In unsettled portions of cities 
to which roads have been extended, marvellous development has 
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been displayed, that on some of the roads in Pittsburg alone showing 
a rise of from 3000 to 15,000 ngers per day. ‘There has in all 
such cases been a very marked increase in the value of property, the 
increase varying from 50 to 300 per cent. Cable traction is 
admitted to have fully and conclusively disposed of the difficulty 
in regard to snow, no interruption now being recorded from this 
contingency. The accident returns show a remarkable change for 
the hetter as compared with horse service in proportion to the 

ber of ngers carried. In no instance have I discovered a 
symptom of public disapproval, either on the part of the resident 
population or of the local authorities, while there has been, on the 
other hand, gratifying and unequivocal unanimity of satisfaction 
expressed. If you ask me where and under what circumstances 
the cable should be adopted, the answer would greatly depend on 
the local details of conformation and probable progress of the city 
given. Population offers no really reliable guide as to the volume 
of traffic likely to accrue in the operation of a new road. But 
it is a pretty safe conclusion than any mile of an existing system 
now carrying 2000 ngers per day may, in view of 
natural developments, ~ profitably converted to cable traction. 
The mileage on cable roads by each car or train averages 
110 miles per day, the average speed being nine miles per hour, 
and the number of hours in daily operation being generally eighteen. 
The dividends paid to the stockholders have reached as high 
as 72 per cent., though the average on the whole of the roads is 
about 12 per cent. Cable stock continues to be a favourite 
investment, commanding a high position in the markets, but it is 
generally held so tightly as an investment as almost to exclude it 
from quotations, But from quotations to hand, West Chicago, 
North Chicago, and the Chicago City roads are seen to be respec- 
tively at 625, 500, and 308 dols., the par value of the stock being 
in each case 100 dols. 

Conclusion.—I have thus fully, but, I trust, at not too great 
length, brought before the Convention a review of the cable ques- 
tion, past and present, and it now falls to me to sum up results, 
Before doing so, I may point out that I have purposely avoided 
crowding my report with tables or minute details. Cable traction 
for ee is a great subject, impossible to be exhaustively 
treated within the scope of one report. There is hardly a para- 
graph in the foregoing remarks, whether in historical retrospect, 
current review, or technical opinion, on which a report so full as to 
occupy all the time allotted might not have been written. It 
has, therefore, been necessary to treat the subject in broad 
touches rather than in minute detail—to follow the character of 
Bertholdi’s statue of “ Liberty,” rather than the trifling elabora- 
tion of a filagree chain; and I confess my consciousness of the 
compliment conferred upon me at being called upon to chronicle 
and advocate this mighty engine for the improvement and 
expedition of city transport, which the ingenuity and perseverance 
of many inventors have presented for our use. I might produce 
many witnesses before you to support by their practical know- 
ledge and appreciation of the system all that has been advanced. 
But I shall i also refrain from loading my pages, being of 
opinion that the mere recital of the facts I have narrated con- 
stitutes in itself a triumphant proof of success, and an ample 
vindication of potency and promise, But it may be allowed to me 
to call one witness to corroborate, by his experience, all I have 
ventured to bring forward, and I find my witness in one very well 
known to this convention, and, indeed, well known wherever 
tramway transit is understood or discussed ; I refer to the 
Hon. C, B. Holmes, who, in his report to the Convention of this 
Association, held in New York City in 1884, referred to the conver- 
sion of the horse lines of his company at Chicago to the cable 
system with his usual brilliancy and perspicuity on all matters 
pertaining to street railway operations. He advanced points in 
favour of the case for cable motive-power, and the conditions 
most desirable for its successful progress. His words were :— 
‘* After the first four lines had been built, covering short distances 
and carring few passengers, a road was constructed in Chicago 
in 1881. The latter city claims not one iota of credit for the 
invention of the cable system, but it did undertake the somewhat 
serious task of demonstrating—first, that the system could be 
utilised in a region of harsh winters, deep snow and frost, the 
antipodes to the balmy climate and perpetual summer of Cali- 
fornia ; and, secondly, that it could be extended into a suitable 
system for moving the vast population of our largest cities. The 
former could not be accomplished by any fragile construction, 
but required great strength and compactness to resist the strains 
inevitable in a large commercial city, and the powerful pressure 
of the frost in a northern winter. The latter could not be accom- 
plished by any mile or mile-and-a-half timid trying, but by 
unshaken faith in its methods of construction, and the possibilities 
of the system. Twenty miles of track were constructed, and the 
daily transportation of 100,000 people was attained with the ability 
to move five times as many.” 

What Mr. Holmes believed and knew in 1884 he still adheres to, 
for I find that under his direction last year his company had grown 
from 224 miles of track to 152 miles, and from sixty bob-tail 
cars to 1250 of the largest and best; its revenues had increased 
from 600,000 dols. a year to nearly three and one-half millions ; 
its patronage from 30,000 passengers a day to 200,000 ; the speed 
of its cars from five miles an hour to an average of ten miles an 
hour. The Chicago Company has developed a cable system second 
to none in the world in extent, efficiency, and public regard. During 
the last year the passengers carried numbered 63,734,969, an 
average of 30,917 more passengers being carried every day in 1890 
than in the previous year. The cost of operating per mile per car 
was by cable, 9650c.; by horses, 21,985c. Those are grand 
achievements, and the growth of the cable roads in Chicago, as 
the result of conspicuous success, is worth a train-load of theory, 
and sweeps into the limbo many words we hear against the system 
from people who either do not understand it, or who do not wish 
to understand it. At a recent discussion of the relative merits of 
this and other modes of mechanical traction, held in St. Louis, it 
was actually made a point against the cable that in ten years’ 
experience all defects of appliance or construction had been 
improved away! Nothing, it was said, takes the place of working 
a machine to know its defects. Precisely so; and we cannot oblige 
the critic who used this argument by putting back the clock, and 
constructing all cable roads on the first and necessarily imperfect 
plan. In point of fact, the idea thrown out in this criticism sug- 
gets my strongest claim on behalf of cable traction. It did lie 
rather fallow for a year vr two, and in that time ‘‘an intelligent 
study of the weak points” was made, with beneficial results. A 
system does not root itself into our largest cities and take posses- 
sion of our finest and most crowded thoroughfares until any ‘‘ weak 
points” it may have, have been strengthened or removed, and this 
1s what we claim has in the case of cable motive power been done. 
Each new success has been the parent of another, and the progress, 
if slow at first, having found its crux, has at length begun to move 
on an accelerated ratio. What are the great outstanding facts? 
In the United States, Europe, and the British Colonies there are at 
present at least seventy-five cable roads in operation or under con- 
struction, representing a capital of about 100,000,000 dols., and 
embracing 700 miles of track, 3500 trains of cars running on 
an average headway of less than five minutes, the speed attained 
being from six to fourteen miles an hour, about 50,000-horse power 
being in use to propel them. 

Cable traction on surface roads surmounts grades of lin 4. It 
has conquered ined and si curves presenting physical and 
mechanical difficulties, impossible under any other system. It has 
conveyed larger crowds within a shorter period, at less expense, 
and with greater safety and financial success than has been found 

racticable by any other method of propulsion. The gers 
Baily are counted in millions, and wheresoever the traffic is most 
dense, there will the cable road most surely assert its superiority. 
There is one point I must emphasise, namely, the improved type of 
car which the cable has rendered it possible to bring into use, and 
this simply from the fact that weight or length of car is of little 
consideration, while the available carrying capacity for a given 




















street space occupied has been largely increased. Where the cable 
has been introduced by conversion of system, the old primitive 
tracks have yc | and there has been evolved in their stead 
a substantial, smooth, and perfectly-constructed road-bed, no longer 
rendered obnoxious by the ry itants of animal 
traction. 

In conclusion, it can be claimed that while cable motive power 
is cheaper, given a suitable population, financial results are better, 
because occasional or sudden bursts of traffic add little or nothing 
to the working cost, while the knowledge on the part of the com- 
munity that the system can cope with any casual influx of traffic, 
makes such intromissions a matter of frequent rather than of 
fortuitous occurrence. Remembering that no system of tramway 
traction is capable of universal application, we claim that the cable 
is open to few of the objections that have been urged against other 
motors, while it possesses advantages which no other can pretend 
to offer. For proof many facts and arguments eognisant to most 
of us could be advanced, but ‘‘comparisons are odious,” and, 
in order to avoid contention, I should rather prefer to base the 
claim of cable motive power for recognition on its inherent attri- 
butes than on any comparison of it with -rival methods that may 
still have their place as fitting factors in the economy of trans- 
portation. At the risk of exhausting your patience, I may briefly 
recapitulate what these inherent good qualities are:—(1) Finan- 
cially, the cable road shows a low operating cost, less depreciation, 
and a high-earning capacity—in other words, most favourable as an 
investment. (2) Practically, it ranks foremost in trustworthiness 
and complete independence of climatic conditions, moving its loads 
steadily through heat, cold, snow, frost, or flood, so that indeed no 
disturbance short of an earthquake has any effect on its power to 
maintain a service on which the public has learned to depend. 
(3) Socially, it can claim that through its agency that no district is 
cut off from sharing in rapid transit or intercommunication with 
other systems, by reason of steep grades, and that desirable 
facilities are given for the interchange of traffic, so that by pay- 
ment of a uniform fare passengers are readily transferred to 
intercepting routes throughout the entire line of travel. (4) Per- 
sonally, the cable road appeals to public patronage in various ways, 
whether in the furtherance of business, or in the pursuit of 
pleasurable enjoyment ; on the side of amenity it presents nothing 
offensive, actual or resultant ; on the side of comfort, better and 
more commodious cars may be used ; on the side of convenience, all 
demands for extra or special accommodation can be readily met ; 
and on the side of safety, the record is almost unbroken by 
accident or injury to passengers, while it offers less disturbance to 
the quietest street from noise. (5) Sanitarily, the system confers 
the negative gain of contributing no nuisance, and the positive 
gain of help in the drainage of a city, as shown in the quotation 
given from the Medical Officer for San Francisco. (6) Generally, 
it can be alleged of cable traction that no condition, demand, or 
requirement in city traffic can be made that it cannot fulfil, 
demonstrating it to be well in the lead of all modes of affording 
internal transit to our busy cities. 











THE MANCHESTER ASSOCIATION OF 
ENGINEERS. 


AFTER the recent discussion at the meetings of the Manchester 
Association of Engineers, in which the question of the adoption 
and manufacture of milling tools in America as compared with 
this country was a prominent question, a paper read before the 
Association on Saturday by Mr. R. R. Lister, M. Inst. M.E., 
dealing with milling tools and appliances, possessed some special 
interest. After pointing out that although milling tools had been 
in use in this country during at least one century, it was only 
within quite recent times that their true value had been realised, 
Mr. Lister explained that this change was largely due to 
improved methods of cutter sharpening. One of the chief 
causes which had hitherto operated against the adoption of 
milling machines had been the excessive cost of cutters, and 
before the introduction of the emery grinder this cost had 
often been entirely prohibitive. The universal milling machine 
and emery grinding machine had, however, so very materially 
reduced the cost of cutter making that it was now quite possible to 
produce, on a commercial scale, milling cutters of varied shapes 
which should be practically true. For this advance we had been 
largely indebted to our American friends, who had worked out the 
matter in their usual practical way; and it might now be said that 
the milling machine, as a practical workshop tool, owed its exist- 
ence to this power of being able to produce and maintain true and 
accurate cutters at a reasonable cost. Dealing with the method of 
making, hardening, and tempering cutters, Mr. Lister observed 
that in determining the accurate angle for the face of the teeth, 
the diameter and shape of the cutter should be taken into account, 
and pointed out that with a cutter having its teeth cut straight 
across the face there would be a certain amount of opening between 
the cutters and the work when each tooth commenced and 
finished its cut, which would cause the finished surface to be 
uneven and wavy, whereas a cutter having its teeth cut spirally, 
had the advantage of a more continuvus cut, the teeth com- 
mencing and leaving the work gradually. Further, in deciding 
whether to make the cutters right or left-hand spirals, attention 
must necessarily be paid to the direction in which — were to 
revolve. In cutters of small size Mr. Lister had found high class 
tool steel to be the most suitable, but for cutters of larger sizes 
and strong sections he had used Howell’s case-hardening steel with 
great advantage. Too great stress could not be laid upon the 
necessity of keeping milling cutters sharp, and both machines and 
cutters in such a condition that the cutter should run true; and 
in grinding milling cutters it was equally essential that the 
spindle and emery wheel of the grinding machine should also run 
true, and be accurately balanced. For general cuttergrinding emery 
wheels should be fairly coarse and free-cutting, otherwise they were 
apt to soften the cutter; for ordinary sized cutters an emery wheel 
fin, diameter by ,{,in. or jin. wide would be found most suitable, and 
the speed might vary from 3000 to 4500 revolutions per minute. 
After quoting a series of tables dealing with the average speeds 
and feeds of milling tools, Mr. Lister said it was evident that in 
milling the cutting speed might be much higher than could be 
obtained with any single cutting tool, whilst with regard to the 
cost, a saving of from 15 to 20 per cent., and in some cases very 
much more, might be reasonably expected. The choice of milling 
machines was of course largely dependent upon the class of work 
to be done, but for the ordinary run of engineering tool and 
machine work, the universal horizontal and the vertical milling 
machines were essential. Although.it would be seen that a large 
amount of every-day work might be done by milling machines, and 
having once begun to use these machines the question was not 
what could be done en them, but when to stop, it must at the same 
time be borne in mind that the milling machine was not a universal 
tool. There were some classes of work in which it was inferior to 
the planing, slotting, or shaping machine, such as in machining flat 
surfaces and maching intricate work in small quantities. 

In the discussion which ensued, Mr. Farnham Slade said he had 
no doubt that good results could be obtained with milling cutters 
of small diameter, but he did not think they would get the same 
result with cutters of large diameter. In work upon which he 
was engaged, chiefly coupling and connecting rods for locomotives, 
the milling machines were run at 45ft. to 50ft. per minute, and in 
the majority of cases the cutters would run for three weeks 
without re-grinding. Mr. A. G. Brown advocated the use of 
milling tools with inserted teeth, which he said were much cheaper 
to replace if the cutter became damaged. Mr. S. Dixon believed 
it was possible, by milling machines, to reduce the cost fully one- 
third as aay. yea with slotting, and these machines could be used 
for nearly all purposes. At the same time, however, they should 
be used with discretion, as if the surface-plate were fitted to the 
work it would afterwards be found the job was not turned out as 
true as if it had been planed. 
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AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 


THE revenue returns for New Scuth Wales ess some interest 
for English readers. I give the substance of them in the following 





tables :— 
£ 
Revenue for year ended September 30th, 1891 9,914,826 
> am ~ * 89 9,409,664 
Increase for year 1891 505,162 


Comparative Statement for the Quarter. 


£ 
Quarter 1890 2,505,399 


Quarter 1891 2,458,889 
Decrease for quarter 1891.. 46,510 
The variations in the principal items are as follows :— 
Increases. Decreases. 

. £ x 

Customs .. 69,292 _ 

Railways .. 06,142 _ 
Stamps Ser ee We ce, We ee ee 103,798 
Land . ei ae eae ee ae ee -—~ 37,918 
Post-office Se ee ee ee _ 10,312 
Rabbit account. : ie eee. ee - 46,7 64 
Unclassified receipts .. .. .. «. + - 13,361 


New South Wales.—Details of Revenue Returns. 
























































Quarter | Quarter 
" ended ended In- De- 
Head of revenue or receipt. Sep. 30, | Sep. 30, | crease. crease. 
1890. 1s91. 
Taration. £ a x x 
Customs 491,739 | 56,932 | 69,802 509 
Excise .. 64,985 68,986 | 4,274 273 
Stamps .. 178,419 74,621 -- 103,798 
Licences 19,059 18,859 179 379 
Total taxation 754,204 723,499 | 74,256 104.960 
Land Revenue. 
NG oe nk. pin ede | 177,682 139,384 | 11,675 49,973 
Interest on land conditionally pur 
chase: ke ee, bie Oe Se a 3,535 2,762 forere 7 3 
Pastoral occupation .. — pry4 37,398 R 4 
Mining occupation .. .. --. 5,15 ,68 73 543 
Misce! an land receipts .. 58,011 25,271 759 | 83,499 
Total land revenue .. 648,742 610,824 49,906 87,825 
Rece ipts Jor Services rendered. 
Railway receipts: Railways proper) 627,812 687,930 60,118 _ 
Tramways 67,875 73.899 | 6,024 ~_ 
Post-office .. i we 166,858 156,546 651 10,963 
Mint receipts .. .. -- -- -- 4,296 3,241 -- 1,055 
Fees for escort and conveyance P 
of gold... .. .. ++ «+ os lly 92 a 25 
Pilotage, harbour and light rates 
eS eee ee ee ee 13,207 18 544 »,337 -- 
Registration of brands .. .. .. 314 204 nae 19 
Public school fees See, we 16,501 18,538 2,026 
Metropolitan water rates 47,425 56,897 9,471 -- 
Country towns’ water rates .. 1.519 2.411 891 -- 
Metropolitan sewerage rates .. 24,356 32,737 | 8 381 -- 
Rabbit account assessment .. 3,76 46,764 
Fees of office >’ 120 
Total receipts for services} 1 q39 942 1,075,103 94,109 58,949 
EEE... a» os a § 
General Miscellaneous Receipts. 
Rents, exclusive of land.. .. . 16 O77 15,240 904 1,741 
Fines and forfeitures 3,964 115 = 1 686 536 
Unclassified receipts 42,468 29,106 3,770 17,132 
I ‘ 
Total general miscellaneous ) ae 5 iced , Z 
mak ef, 62510 | 49,461 | 6,362 19,410 
Granp ToTAL - 2,505,399 | 2,458,889 224,634 271,145 
Deduct increase — — — 224,634 
Decrease on quarter.. - oa -- 46,510 








South Australia.—The revenue for the quarter ending September 
30th shows the total receipts to be £608,372— 


Taxation. £ 
Customs .. .. .. 164 676 
Stamp duties.. .. 7789 


Land and income tax .. hive eb oe hy oe 
Of the receipts from public works and services rendered, 
lowing are the chief items :— 


6,296 
the fol- 


£ 
Railways and tramways .. .. .. 273,189 
Post and telegraph service .. .. .. 51,846 
Total receipts from services rendered .. 357,995 
Territorial revenue . 50,792 


Victoria.—The revenue for the quarter ending September 30th 
shows a total of £1,967,845, being a decrease of £95,016 compared 
with the corresponding quarter of last year. 








AMERICAN ENGINEERING NEWS. 





The United States Navy.—Tests of the regular Government screw 
propeller have been made in comparison with some patent screws, 
and show that there is little difference between an ordinary ‘‘ true” 
screw and a patent screw. At the meeting of Congress this 
coming winter, it will be asked to authorise the construction of two 
modern-type revenue cutters or small gunboats, for the naval 
defence of the lake commerce. ‘The pro vessels will be 196ft. 
long, 24ft. beam, 10ft. draught, with a displacement measurement 
of 500 tens. They will have twin screws and triple-expansion 
engines, with a steaming range of 3000 miles at 10 knots, and a 
maximum speed of 16 knots. The ——- will be Hotchkiss rapid- 
fire guns. The complement will include seven officers and fifty 
men. The vessels will have a flush deck fore-and-aft, with only 
the pilot-house and overhead-bridge above the spar deck. 
The Fiske range-finder, fitted to one of the guns of the 
Yorktown for experiment, consists of a small telescope 
provided with the usual cross-hairs and supported on standards 
mounted on the gun shield. The gun is laid level or parallel to the 
plane of the deck, and the telescope is adjusted with its line of 
sight parallel to the axis of the gun. The gun is then trained 
laterally upon the target, and the telescope being fastened to the 
shield necessarily moves at the same time. The observer at the 
telescope sees the target through bis instrument as the ship rolls. 
He then depresses the object end of his telescope by suitable 
mechanism over an angle which is to be equal to that of elevation 
of the gun necessary to cause the projectile to traverse tle proper 
range. With the telescope depressed for the proper angle, the 
observer keeps his eye at the object end, and watches for the inter- 
section of the target and cross-hairs, This intersection occurs 
when the deck and the axial line of the gun assumes an angle 
equal to that over which the telescope has been depressed, 
or, in other words, when the telescope becomes horizontal, 
then the axis of the bore will stand at the proper range angle. 
As soon as the target and cross-hairs intersect, the observer 
presses the firing key and discharges the gun. By employing 
the telescopic sight the use of plain sights upon the gun mes 
unnecessary. It is thought doubtful, though, if they will be dis- 
carded altogether. The ordinary plain sights are of too long stand- 
ing, and have given evidence of too much trustworthiness to warrant 
discarding at once. The new device is the invention of Lieut. B. A. 





Fiske, of the Navy. Lieut, Fiske was at first imbued with the idea 





of fitting a single telescope sight in the conning tower, and, by 
suitable circuit arrangements, worked both at the gun and in the 
conning tower, managing the battery firing from the latter position. 
In other words, it was proposed that the crew of each piece load its 
gun, give it the necessary lateral train and angle depression, then 
close a circuit and await the actual firing. This would be effected 
from the conning tower by the closing of a second circuit at the 
moment of target and cross-hair intersection. In developing this 
first idea Lieut. Fiske recognised that he was subordinating the 
personal importance of the gun, captain, and all the men in the 
guncrew. Their functions would become little better than those 
of coal heavers, and their value analogous to that of gun carrier 
and loader for some gentleman sportsman. The man in the 
conning tower would do all the firing. There would be no more 
of the shouts and cries which have long been considered stimu- 
lants to men in time of battle. In consequence Lieut. Fiske 
decided to fit his sight for use on each gun, and thus allow individual 
shooting to count. 

The Harvey armour-plate—The Harvey system of treating steel 
armour-plates so as to give an intense hardness to the outer surface, 
while retaining the tough qualities of the inner part to prevent 
cracking, is as follows:—The plates are of a comparatively low 
carbon Bessemer or open-hearth steel, with 0°1 to 0°35 per cent. 
carbon. The plate is laid on its face on a firebrick cell in the 
heating chamber of a furnace, and embedded to within a few 
inches of its upper face in powdered clay or sand. Over this, and 
covering the face, is laid a granular carbonaceous material, rammed 
hard and covered with a layer of firebrick. The furnace is then 
heated above the temperature required to melt cast iron, and this 
heat maintained. For a plate 104in. thick it will take about forty- 
eight hours to obtain the degree of heat, which is then maintained 
for about 120 hours, after which the plate is withdrawn, and four 
or five hours are allowed for cooling it to a dull red heat. It is 
then chilled by four hours of spraying with torrents of cold water, 
or by immersion in a rapidly running river or tidal current. This 
insures the subsequent uniform hardening of the super-carburised 
surface. Such a plate will then have about 1 per cent. of carbon 
on the surface, and extending to a depth of nearly 3in., when it 
gradually decreases to the original 0°1 or 0°35 per cent., as above, 
The material will be very hard and tenacious. A 6in. projectile 
weighing 100 1b., with a striking velocity of 2000ft. per second, will 
be shattered without deeply penetrating. The combination of the 
hardened surface and tough backing on the homogeneous structure 
of the plate will prevent cracking. The process may also be 
applied to cast steel guns, the inner and outer surfaces being 
hardened. 

A fast regular train.—Following upon the recent run of 436 
miles in 439 minutes, from New York to East Buffalo, on the New 
York Central and Hudson River Railroad, that road has now put 
on a regular train between New York and Bufalo, which is 
scheduled to make the run of 440 miles in 8h. 40min., or 
8h. 20 min. actual running time. 














2. Time of Running between 
Miles. 
stop. stops. 

New York .. - = = 
Albany .. 143 5 min. 2h. 45 min, 
Utica iis 95 oo Rh oy 1.» © os 
OE. a ae tx WR we oe Be Leo 8.2 
Rochester .. 80 So Lio WO 
Buffalo . . bs <s = la ME we 
Total 440 . 14min. Sh. 20 min. 


This gives an average running speed of 52°82 miles per hour, 
which means a considerable amount of speed up to and perhaps 
over 60 miles per hour. Three engines are used, of the type and 
dimensions mentioned in the account of the recent run above 
noted. The train consists of a combination baggage, smoking, 
and buffet car, 37 tons; two vestibuled cars, 27 tons each; and a 
buffet parlour car, 40 tons; train load, 131 tons; engine, 60 tons 
(with 43 tons on the four driving wheels); tender, 40 tons; total 
weight, 231 tons. On the first trip of this train the fastest speed 
was a mile in 514 secs,, while several successive miles were made in 
53 secs. each, or 70 and 68 miles per hour. The track of this 
road is very substantial, the standard track consisting of steel 
rails, weighing 801b. per yard, spliced with 48in. angle bars and 
six bolts, 

Railway car lighting.—This was the subject of discussion at a 
recent meeting of the New England Railroad Club. The Boston 
and Albany Railroad tried electric lighting for two years, but it 
was very expensive, and the results were not satisfactory. A set 
of oil lamps of modern make costs 165dols. per car, while the 
light is 60 to 70-candle power per burner, and the operating 
expense 0°18 cent per hour per burner. The equipment of a car 
for the Pintsch compressed gas system costs 400 dols., but that 
includes the two tanks, piping, cocks, and the platform and closet 
lamps. As an average of twelve cars with 116 lamps having four 
burners each, it was found that the average cost per burner was 
0 83 cent per hour, with an average consumption of 1°65ft. of gas 
per burner per hour. A system of lighting used to some extent is 
that known as the Frost carburetter system, in which vapour from 
gasoline is the lighting medium. Gasoline, however, is not a safe 
material to carry on a car, and the operations of lighting and 
maintenance are complicated, requiring skilled attention. Oil 
lamps are rarely kept in proper condition, and roads using them 
suffer from damages to carpets, seats, and passengers’ clothing 
by occasional leaking or upsetting of the oil. The gasoline gives a 
fine light, but is not very favourably regarded, and electricity has 
not yet been made a success, The system which is being most 
rapidly introduced now is the Pintsch compressed gas, which is 
very efficient, and is easily maintained. It must be said that the 
compressed gas in this country gives a very superior light to the 
agua gas—either Pintsch or Pope systems—of English car 
amps. 

Street railway, or tramway, convention.—The annual convention of 
the American Street Railway Association was held at Pittsburg, 
Pa., in October, and was notable for the amount of attention paid 
to electric traction. The president, in his address, referred to the 
fact that Government has recognised the advantages of street 
railways by establishing mail routes on some city lines. The plan 
is to fit the cars with letter-boxes, which are taken up and sorted 
at certain points, from which city letters are delivered without the 
delay of going to the general post-office. The cars bear the legend 
“United States Mail,” and cart drivers or others who wilfully 
obstruct them are liable to penalty for obstructing the mails, A 
long paper by Mr. J. C. Robinson on ‘Cable Railway Traction,” 
was presented. Of electrical papers, there was one on ‘ The 
Independent—Storage Battery—System,” which seemed to show 
that this system is being made more and more of a commercial 
success, but is more especially adapted for lines with few cars on 
long headway, such as suburban lines, Another paper, on ‘The 
Dependent—Overhead and Underground—System,” showed the 
failure which has thus far attended systems with conduit and 
surface conductors, and the great success which has been expe- 
rienced with the overhead wire system, owing to its cheapness and 
practicability, in spite of the many objections from unsightliness, 
danger from falling wires, kc. A paper on “Standards for 
Electric Railways” was also read, in which standard dimensions, 
types and terms were advocated; and the author of a paper on 
‘‘A Perfect Electric Motor,” predicted an electric railway between 
New York and Chicago over 900 miles long. 

Switch engine.—The Boston and Albany Railroad has recently 
turned out a four-wheel engine for switching—or shunting 
—purposes, Cylinders, 16in. by 24in.; wheels, 4ft. 4in. diameter, 
with a wheel of 8ft.; length over frames, 24ft. 7in. The 
boiler is of Otis steel, Zin. thick, 46in. diameter in the barrel. It 
has 121 tubes, 2in. outside diameter, 12ft. long. The boiler is of 
the straight top pattern, with dome near the middle ; height from 
rail to centre of boiler, 5ft. 9in.; boiler pressure, 130 1b. per 





“ong inch ; weight, 66,000 lb. in working order, or 16,5001b. per 
wheel. The fire-box is of steel, and has a rocking grate. Ordinary 








shifting link valve gear. There are two sand-boxes on the boiler 
providing sand for either way of running. Air-brakes are applied’ 
the shoes being between the wheels, Coal and water are carried 
in a tender, 

Tests of armour-plates.—Ofiicial tests have recently been made of 
a steel plate 10in, thick treated by the Harvey process, a plain 
steel plate and a low carbon nickel steel plate, and the best results 
were obtained with the latter, which was a rolled plate. The 
Harvey plate showed a great ability to break up the projectiles 
which is the result aimed at, and this process is very favourab| y 
considered. A further and conclusive series of tests are to be 
made, and are expected to develope some very important results, 
As a result of the experiments made thus far, the Navy Depart- 
ment has issued orders to firms having contracts for armour-plates 
that all plates under present contracts must be of nickel steel, 

Railways in New York City.—The number of passengers on the 
elevated railways during the year ending June 30th, 1891, was 
195,714,199, to which must be added 4,488,319 on the Suburban 

pid Transit, which is now a part of the city elevated railway 
system, giving a total of 201,202,518 passengers. There are fifteen 
railway companies, including street railways or tramways, elevated 
railways, Xc., and the total number of passengers was 430,853,133, 
whose 5 cent fares amounted to 21,432,350 dols. In 1890 the 

ber of _ gers was 408,963,266, and in 1889 it was 

389,478,166. These passengers in 1891 have been carried with, 
accidents aggregating only 30 persons killed and 131 injured, as 
against 19 killed and 139 injured in 1890, 

Long Island Tunnel.—A franchise has been granted to a com 
er to build a railway tunnel under the East River to connect 
Yew York City with Long Island City. At the proposed location 
the bed is of solid rock, which insures safety in working. The 
greatest depth will be 65ft. from the river bed to top of tunnel, 
Three or four tracks are proposed to provide for local trains and 
through freight trains. The cost is estimated at 10,000,000 dois,, 
and it is thought construction can be completed in three years, 
In New York there would be a connection with the New York 
Central Railroad, and in Long Island City with the Long Island 
Railroad, and large passenger elevators are to be provided at the 
termini. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Quist but firm market took place in Birmingham this Thursday 
afternoon, Previous anticipations expressed in these columns as 
to the course of business are being fully realised. The improve- 
ment in the iron trade is proceeding slowly but surely in just that 
steady manner which is best calculated to last. There is no parti- 
cular push, but most of the works are fairly regularly employed 
upon orders previously booked, and, as these are being worked off, 
further small current requirements are being expressed. It looks 
as though trade would remain quietly convalescent during the 
winter, and that a stable basis will thus be prepared for a good 
spring business, 

Confidence in the future is maintained, there being indications 
of a healthy tone in this respect. Satisfaction, for example, is 
expressed at several instances which have lately occurred of works, 
previously lying idle during the depression, being re-started. 
Among others, the Brockmoor Works, near Brierley Hill, are 
undergoing a process of overhauling. They have been standing 
for some time. They have for some years been owned by Messrs, 
John Bradley and Co., who own also the Stourbridge Ironworks, 
The Brockmoor Works have, it is understood, been acquired from 
Messrs, Bradley by another tirm, who are making preparations for 
re-starting at an early date upon several descriptions of finished 
iron. 

Quotations have not seen material alteration during the week 
either in finished or crude iron, 

Marked bars remain at £8, medium sorts £6 lds, to £7 53., and 
common £6, 

Sheets are in fair sale at £7 53. to £7 10s. for singles, £7 15s. 
te £8 for doubles, and £8 12s, 6d. to £9 for lattens, 

Galvanised corrugated sheets are in fair request at £12 15s. to 
£13 for twenty-four gauge, delivered Liverpool. ‘The disposal of 
waste acids, other than by discharge into sewers, is a subject 
which is still occupying much attention, and among other processes 
which are receiving consideration at date is the Crosbie Precipita- 
tion Process, as bee by Mr. Adolphe Crosbie, of the Walsall- 
street Chemical Works, Wolverhampton, at the Midland Counties 
Industrial Exhibition, now in progress in that town. 

There is activity at most of the blast furnaces, and some of the 
Midland producers have orders on their books which will not be 
cleared off for three or four months, In these cases brands remain 
withdrawn. Quotations for Staffordshire makes remain 37s. to 
39s. for cinder sorts, 50s. to 52s. 6d. for medium pigs; best all- 
mine hot air, 60s. to 62s. 6d.; and foundry, 62s. 6d, to 65s, Derby- 
shires are 47s, to 47s, 6d., and Northamptons 46s, 6d. 

A new refuse destructor costing over £6000 was on Tuesday 
commenced by the Aston Local Board, the foundation stone being 
laid by the chairman of the Sanitary Committee of the Board. The 
work is to be carried out by Messrs. Manlove, Alliott, and Co., of 
Nottingham, with the assistance of Mr. W. A. Davies, the Board's 
surveyor. The refuse is put into the destructor, and from it there 
are sufficient ashes and combustible material to keep the furnaces 
going when once alight, no other fuel being—it is claimed—necessary. 
The temperature of the furnaces ranges from 400 to 1000 deg. Fah. 
Patent fume cremators are provided, in which the tempera- 
ture is 1500 deg. Fah. It is estimated that there will be 
sufficient heat to develope 45-horse power for driving machinery 
and generating electricity, and in dealing with the residuary 
clinker for cement purposes, The destructor can deal with 
22,000 tons per year. The chimney shaft is 160ft. high. 

The Concentric Seamless Steel Tube Company, Limited, has been 
registered this week, with a capital of £20,000 in £5 shares. 
The company propose to acquire the Dartmouth Works, Birming- 
ham, for the carrying on of the same for weldless steel tube 
manufacture. 

The business carried on by Messrs. William Cross and Son as 
ironfounders at the Lyng Foundry, West Bromwich, is about to 
be converted into a limited liability company. ‘The capital will 
be, it is understood, subscribed privately. : 

The arbitrators appointed under the Staffordshire Mines Drain- 
age Act—Messrs. G. M. Dowdeswell, H. J. Marten, and C. Tylden 
Wright—made a draft award on Tuesday at Dudley for the Old 
Hill district, the rate being 3d. per ton on fireclay and limestone 
and 6d. for ironstone, coal, and slack. Among the applicants for 
graduation was Mr. B. Hingley, M.P., on behalf of the Gawn and 
Old Hill Collieries of Messrs, N. orm ge | and Sons. He urged 
that they had a large quantity of water which the Commission did 
not relieve them of, and were themselves spending £2000 a year in 
pumping. He was graduated to two-thirds of the full rate. ; 

Several mineral estates, collieries, furnaces, and other — 
situated in Staffordshire and Worcestershire have been under the 
hammer this week, in accordance with instructions by the executor 
and trustees of the late Sir Horace St. Paul. The Gawn Colliery 
and estate, Derby End, near Dudley, is stated to have been dis- 
posed of, and a freehold mineral estate at Hurst Hill, near Coselcy, 
with the ungotten mines, has realised £880, The Pump House 
Farm estate, near Greets Green, West Bromwich, containing a rich 
and valuable surface clay and marl, adapted for making blue bricks, 
was sold for £4400. The Willingeworth Furnaces, near Wednes- 
bury, with a pair of blast furnaces, engines, and plant and build- 
ings, fetched £2650. The mineral estate known as ‘‘ Lodge Holes 
was at the auction withdrawn, the bidding not having reached 
reserve price, and several other lots were not sold from the same 
cause 
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A circular dealing with the proposed new French Customs tariff 
bas been this week issued to the members of the Birmingham 
Chamber of Commerce by the secretary, Mr. W. F. Haydon, The 
circular states that in November of last year a previous circular 
was issued intimating that the French Customs Tariff Bill was 
before the French Chambers, and giving the proposed rates of 
advance in duty so far as they affected the industries of the Bir- 
mingham district. It is pointed out that the Bill as voted by the 
French Chamber of Deputies on July 15th proposes to still further 
raise the duties on many manufactured articles. The Bill may not 
be passed in its present form and all interested traders are invited 
to inspect the copy of the Bill lying at the Chamber, so that in the 
event of an abnormally high rate of duty being proposed, the 
Tariff Committee may represent the matter to her Majesty's 
Government with a view to a reduction of duty being, if possible, 

ffected. 

During the week a meeting of the Birmingham manufacturers 
connected with the brass e has been held, for the purpose of 
considering the desirability of forming a Board of Conciliation, 
when a letter was read from Mr. Joseph Chamberlain, in which the 
right hon, gentleman expressed his entire sympathy with the sug- 
gestion for a conciliation board, and added that to be successful 
such a movement must be voluntary. A resolution in favour of 
the proposal was unanimously agreed to. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The tendency throughout the iron trade of this 
district continues in much the same discouraging direction that I 
have anticipated in my reports for some time past. There is a 
growing want of confidence with regard to the future, and a con- 

juent indisposition to enter into forward transactions of any 
importance, which is making itself seriously felt in the limited 
weight of busi now ing upon the market. The slackening 
activity which has been gradually going on in most branches of 
industry for the last five or six months, but which many have been 
disinclined to admit, bas received confirmation in the recent 
unsatisfactory returns of the Board of Trade; and, with decreasing 
home trade, there is the unsettled state of affairs on the 
Continent further contributing to depress the outleok. Another 
discouraging feature in the future is the possibility of serious 
difficulties with regard to labour and wages, It is every week 
becoming more evident that trade cannot be maintained at the pre- 
sent cost of production ; but it is practically certain that any relief 
which employers may seek to obtain by a reduction in wages will 
be most strenuously opposed by the workmen, which may lead toa 
disastrous conflict between capital and labour. With all these 
discouraging conditions —— the future, any — 
development of trade can scarcely expected; and, althoug 
makers and manufacturers are still for the most part well covered 
with orders over the remainder of the year, more anxiety is being 
shown to secure forward business, whilst merchants, anticipating a 
more or less genera] weakening in prices, are in many cases offering 
jor forward delivery at considerably under makers’ present 
quotations. 

The Manchester Iron Exchange, on Tuesday, was fairly well 
attended, but business was again very slow, with a weaker tone 
generally. For pig iron there were very few inquiries of any 
moment stirring, and an almost complete absence of buying for 
forward delivery. Lancashire makers still quote on the basis of 
46s, 6d. for forge, to 48s. for foundry, less 24, delivered equal to 
Manchester, but at these figures they are altogether out of this 
market, and even where they have more favourable rates of 
carriage, they are securing no business of any weight. With regard 
to district brands, there is —_ an easier tone, and although 
very few makers are able to book orders for prompt delivery, there 
is a disposition to give way upon recent quotations, especially for 
forward contracts, Lincolnshire iron is now being offered at about 
45s. for forge, to 46s. 6d. for foundry, with Derbyshire obtainable 
at about dbs. for forge, to 49s, and 49s, 6d. for foundry, less 24, 
delivered equal to Manchester, although some of the makers who 
are exceptionally weli covered for the present are still holding to 
6d, to 1s, per ton above these figures. Outside brands continue 
weak and irregular, with a good deal of underselling by merchants, 
but very little actual business is being put through. Good named 
foundry brands of Middlesbrough can be bought readily at 
47s, 10d., and ordinary makes are offered freely at 47s. 4d., net 
cash, delivered equal to Manchester. Eglinton can be bought 
without difficulty at about 51s, to 51s. 3d., and Glengarnock con- 
tinues to be offered x merchants at 52s, or even a trifle less, net 
cash, delivered at the Lancashire ports, although the makers’ 
quotations remain at 53s. 

Manufactured iron makers generally are still kept fully engaged 
upon contracts already on their books, and in most cases these will 
carry them well over the remainder of the year, but there is very 
little new business coming forward. Prices remain without 
quotable change from those given last week. Some common 
Lancashire bars can be bouzht at £6 per ton, but better qualities 
are quoted at £6 2s. 6d. to £6 5s., with North Staffordshire bars 
still very firm at £6 5s. as the minimum. Sheets range from 
£7 10s. and £7 12s, 6d. for ordinary merchant qualities, to 
£7 17s. 6d. and £8 up to £8 5s. for galvanising descriptions, with 
the usual extras for doubles, and hoops are still quoted at £6 10s. 
for random, to £6 15s, for special cut lengths delivered equal to 
Manchester or Liverpool. 

In the steel trade there is still only a very moderate business 
doing, with prices unchanged. Good qualities of foundry hematite 
in fairly large parcels can be bought at 57s., with 6d. extra quoted 
for small five to ten ton lots, Basic steel billets are readily 
obtainable at £4 15s., and Bessemer could be bought at £4 16s. 6d. 
for large quantities, to £4 17s. 6d. for smaller parcels, delivered in 
the Manchester district. Steel boiler plates still meet with only a 
limited inquiry, with prices averaging £7 10s, for local to £7 12s. 6d. 
for Scotch plates delivered to consumers in the neighbourhood of 
Manchester, but the minimum figure represents the full price at 
which business is being done. 

Inthe metal market there is very little doing, consumers holding 
back from placing further orders in anticipation of some reduction 
upon list rates following the recent drop in copper, but the manu- 
facturers, who are kept well engaged upon old contracts, are still 
maintaining late rates. 
_ With regard to the engineering industries, a steady falling off 
in the weight of new work giving out continues to be the report 
generally, and it is only in very exceptional cases where new orders 
are being secured in anything like equal quantity to the contracts 
running out, whilst there is an increasing keenness of competition 
for any business offering in the market. 

The reports of the trades union organisations connected with the 
engineering industries for the past month scarcely afford very trust- 
worthy indications of the actual condition of trade. Owing to the 
recent overtime dispute on the North-East Coast, which temporarily 
threw a large cola of men on the books of the Amalgamated 
Society of Engineers, they do not this month publish any figures 
of comparison as to their unemployed, which, under the exceptional 
conditions, would be misleading. But, apart altogether from the 
above dispute, there has been a very considerable increase of 
unemployed members coming upon the books from other districts, 
and the reports, generally, are to the effect that there is no 
improvement whatever in trade, this being returned from nearly 
all important centres as not more than moderate. 

The report of the Steam Engine Makers’ Society is much the 
same as that for the previous month, the number of unemployed 
on the books in receipt of donation remaining less than 2 per cent. 
of the total membership. A steady trade is reported to be going 
on in heavy stationary engine building and millwright centres, 
whilst fair orders are — in some of the marine centres, 


which it is anticipated will keep them well employed throughout 
the spring, 











The fifty-three hours’ movement continues to make steady pro- 
gress throughout Lancashire, Yorkshire, and the North generally, 
the reduction of hours having been conceded in between fifty and 
sixty districts, the only important e tion in hire being 
Liverpool, where notices are now pending for the concession of the 
fifty-three hours. 

{n the coal trade generally there is an absence of animation, and 
even the better qualities suitable for house-fire purposes are not 
moving off so freely as of late. The slackening activity in most 
branches of coal-using industry is necessarily affecting the demand 
for the lower descriptions of round coal suitable for ironmaking, 
steam, and general manufacturing purposes, and not only is the 
local output plentiful for requirements, but surplus supplies are 
competing from other districts, which has a weakening effect 
upon prices, Engine classes of fuel are perhaps meeting with a 
readier sale ; but this is owing chiefly to the lessened supplies of 
slack now coming in from Yorkshire and other districts, and prices 
remain without bo san improvenent, except that there are 
fewer cheap special lots offering in the market. At the pit mouth 
prices average 12s, 6d. to 13s. for best coals, 10s. 6d. to 11s. for 
seconds, 9s. to 9s, 6d. for common house-fire coals, 8s. to 8s. 6d. 
steam and forge coals, 5s. 9d. to 6s. 3d. for burgy, 5s. up to 5s. 6d. 
for the very best slack, 4s. to 4s, 6d. good ordinary qualities, with 
common sorts about 3s. per ton. 

In the shipping trade there has been more doing, owing toa 
considerable number of vessels having recently come into port, and 
good qualities of steam coal readily fetch 9s. 6d. to 10s. per ton, 
delivered at the Garston Docks or the High Level, Liverpool. 

Barrow.—There is no improvement to note in the hematite pig 
iron trade this week. Everything is in exactly the same position 
as reported last week. The inquiry that is experienced on the 
= of makers from home and foreign sources is still without life. 

hat inquiry does exist is for iron for prompt delivery, and, as 
regards transactions for future deliveries, they are conspicuous by 
their absence. The business done by makers has been on a small 
scale, and represents but a small tonnage of metal. Steel makers 
are likely to require some increased supplies, but nothing to any 
marked extent. Prices have kept fairly steady, the quotation for 
hematite warrants being now at 48s, 4d. per ton net cash, while 
makers are asking 49s, and as high as 49s, 6d. for parcels of mixed 
Nos. of Bessemer iron, net f.o.b, The stocks of hematite warrants 
have been reduced to the extent of 741 tons, and now stand at 
151,915 tons, or 57,470 tons less than they were on December 31st, 
1890. There are forty-three furnaces in biast in the district. 

There is little change to note in the steel trade. Rails are in 
limited demand at £4 2s, 6d. for heavy sections; £5 15s. for light 
sections; and £6 for colliery rails. For steel shipbuilding 
material there is a better demand, and the prospect of this trade, 
both in local and general account, is better than it was. Ship- 
plates are steady in price at £6 2s. 6d.; angles are at £5 15s.; and 
boiler-plates are at £7 per ton. Tin-plate bars are an improved 
trade at £4 12s. 6d. per ton. Hoops are a fair, but by no means 
—_ trade, at £7 to£8 per ton. ‘There is very little doing in slabs 
and billets which are at £4 5s. each, and the trade doing in blooms 
is quiet, and the quotation remains at £4 2s, 6d. Steel wire rods 
are in slow demand at £6 2s. 6d. for No. 5, and £6 5s. for No. 6 
standards. Spiegeleisen is in quiet request at 95s. per ton, net 
f.o b. for 20 per cent. qualities. 

There is a better state of affairs to report in reference to 
shipbuilding. The London County Council have ordered from the 
Naval Construction and Armaments Company two twin sludge- 
boats, which are to cost £26,250 each. A fair amount of work is 
now held in the Barrow yard, that will keep the present number 
of hands busily employed until the spring, before which time it is 
gs that some orders of importance will have been secured. 

ron ore is weak at 9s, per ton net at mines for ordinary 
descriptions, 

Coal and coke are in quiet demand, East Coast coke is at 
17s. 6d. to 18s. 6d. per ton delivered. 

The shipments of metal from West Coast ports for the past week 
represent 16,013 tons, as against 18,086 tons in the corresponding 
week of last year—a decrease of 2073 tons. The shipments to 
date represent 835,540 tons, against 926,472 tons last year—a 
decrease of 90,932 tons. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A GOOD business continues to be done at most of the leading 
collieries. Winter stocking in house coal has long since been 
completed, although a heavy tonnage is still being forwarded to 
London by the Great Northern and Midland railways. People who 
were in haste to fill their cellars are regretting now that they did 
not wait, as the advance of 6d. per ton which was obtained in 
several instances last month has now been lost. Best Silkstones 
make from 11s. to 12s. per ton; Barnsley and Flockton house sorts, 
10s. to 11s. per ton ; other classes, 9s. to 9s. 6d. per ton. There is 
a satisfactory call for steam coal, an unusually heavy tounage 
having of late been sent from the local collieries to Hull. Ali the 
Humber ports are taking large quantites. The export season will 
soon be over, but the railway companies and other important con- 
sumers are getting big supplies of hard coal. For manufacturing 
fuel there is a languid request, and valuesare only maintained with 
extreme difficulty. Slack, in the best sorts, is at 5s, to 6s. per ton ; 
small coal, from 2s, 6d, to 3s, Coke is produced in limited quan- 
tities, but what there is meets with a steady sale at from 10s. to 
12s, per ton. 

Iron is the most uncertain factor in our local trades. The 
district ironworks are fairly well employed ; but for pig and forge 
irons there is no call beyond hand-to-mouth requirements. Several 
of our largest concerns chiefly engaged in iron have their shares 
quoted rather weaker on the local Exchange. For steel, on the 
other hand, there isa very good consumptive demand, although 
there is no tendency whatever to order beyond the requirements 
of the week. Bessemer steel is now at prices which are stated to 
admit of a fair profit for producers, and reasonable for con- 
sumers. It is reported that a large order in Bessemer steel, which 
has come into the town every year since 1886, has been withheld 
this season. The reason is stated to be that “it cannot be given 
out in face of the general election.” Why that circumstance should 
prevent the Government ordering the steel it requires does not 
appear very clear. English billets are at present placed upon the 
— at from £5 15s, to £6 5s., and Swedish from £9 10s. to 


Railway material continues to be as freely ordered as ever, 
although the troubled condition of South America still operates 
against work from that once plentiful market. Wheels, axles, and 
tires are being turned out in large quantities, both for home and 
foreign demand. The few firms engaged in rail manufacture, in 
the Sheffield and Rotherham district, are not receiving much work 
at —— I heard that the rail mills on the West Coast are also 
indifferently employed. One large concern having a local con- 
nection here their works at the coast, with the exception of 
the blast furnaces, idle fora week. This establishment, however, 
had had a splendid run of orders for a long time, and can afford a 
breathing-time of six days. Prices of finished railway material 
continue unchanged. 

Although the wire trade has somewhat weakened, the volume of 
business done is considerable. The German competition keeps as 
keen as ever, and the Swedes maintain their grip in wire rods, 

The file manufacturers report a distinct diminution in the foreign 
trade. The new tariff to be imposed by Portugal hits the file 
industry severely, as it screws up the duty to about 25s. per cwt., 
which is a very stiff impost, and is causing much local annoyance, 

Mr. G. W. Hawksley—Messrs. Hawksley, Wild and Co., Bright- 
side Engine and Boiler Works—has patented a new appliance for 
paper makers, It is an esparto grass and rag boiler vomiter, The 
great object aimed at in boiling es grass and rags is to secure 
that the vomit shall be effected without the steam coming in direct 





contact with the liquor. This object is achieved by an outside 
vessel ; the liquor is drawn from the bottom of the boiler into the 
vomiter, then heated with a series of tubes, and ejected on to the 
top of the material which is being boiled. These appliances are 
now at work, and giving satisfactory results, at paper mills in this 
district and in Scotland. The boiler trade is at present very brisk 
in al) ciasses of work. The ‘large hydraulic press fitted up at 
Brightside Works greatly facilitates the production of huge boiler 
ends, the dishing of surfaces of 9ft. diameter being accomplished 
all in one piece, thereby requiring no stays to stay the ends. 

An excellent season trade continues to be done in cutlery, 
silver and plated goods for the metropolitan and country trade. 
The silver houses have shown exceptional enterprise this season in 

utting novelties, combining beauty with utility, upon the market. 

f influenza does not intervene, a good business is looked for this 
Christmas and new year. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Business has been quiet but steady this week, and quotations for 
iron and steel generally have been fairly well maintained ; indeed, 
the operations of speculators have had comparatively little effect 
upon them this month. As far as pig iron is concerned, the prices 
have got down to figures which are below the cost of production at 
most of the furnaces, yet, while selling prices are not increasing, 
the expenses of manufacture are, seeing that coke continues to 
become dearer. The coke people undoubtedly have the whip hand, 
and can get their advanced prices, though these are 2s. per ton above 
those which they would be getting if the old relation of coke to pig 
iron prices were ruling. The only way for the ironmaster to obtain 
relief in the matter is to blow out some of the furnaces—and that 
will have to be done soon if the present relations of prices are not 
altered—for that would reduce the consumption of fuel, and 
naturally bring down its value, if the production of coke also were 
not to be reduced in proportion. Probably it might be, because 
there is such a good sale for the coal, and the manufacture of coke, 
even at the present high rates, is hardly profitable with wages so 
high. Something, the makers say, will have to be done in the 
way of bringing down wages in the coal and coke trades, especially 
in the latter, for that is the most important means of reducing cost, 
and in Northumberland the coalowners are proposing to reduce 
wages probably 10 per cent. In Durham the employers cannot 
follow the example so readily, because the coal there raised 
is in better request than is the steam coal of the adjoining 
county, and the price has not declined in such a marked degree ; 
steam coal has dropped 2s. 6d. per ton since the month of 
September, and vaturally the masters think they are not premature 
in seeking to establish lower wages. It is not to be denied that 
the demand for Durham coke is fully up to the present production, 
if not somewhat over, and recently the requirements have been 
larger, not only for the Cleveland district, but also for the West 
Coast, and exports have been heavier, a considerable quantity 
having been sent to Australia. Thus manufacturers are not disposed 
to sell good blast furnace coke at less than 14s. per ton for 
prompt delivery at Middlesbrough, or lés. f.o.b., and these figures 
are regularly paid—indeed, 14s, 6d. has been given this week fora 
quantity, while 13s. 9d. is being realised for the first quarter of 
next year, and two companies have divided between them an order 
for over 20,000 tons, to be delivered over the whole of next year, 
the price being 13s. 3d. Consumers are anxious to contract for 
supplies for the first half of next year, but are holding off, as they 
cannot afford to pay the figures that are now asked for fuel. 

While new orders for pig iron are very scarce, the deliveries are 
well maintained, which would indicate that the producers are not 
badly off for contracts; and certainly shows that they have been 
doing a fair amount of business lately, though the open market has 
been so much depressed. It is true that the exports to the 
Continent have declined considerably this month, being 27 per cent. 
below those of October; but that was to be expected, for the 
Baltic trade is now practically over, the last steamers having left 
some of the ports. Deliveries to Scotland, however, have kept up 
the shipments pretty well, for to that quarter has been sent 50 per 
cent. more than in October last. Last month the Scotch imports 
of Cleveland iron were below the average, partly owing to the 
scarcity of steamers, and this month there are last month’s arrears 
of delivery to make up, and more is wanted besides, because 
Scotch consumers cannot draw upon the public warrant stores for 
any of their supplies, seeing that almost every ton of Scotch 
warrants is locked up by the London syndicate, who refuse to sell 
anything at present prices. One feature of the Scotch demand 
for Cleveland iron is that it runs more than usual on forge 
qualities. Generally No. 4 foundry is required, but that quality is 
very scarce, and grey forge is relatively cheaper, there being a 
1s. difference in the prices instead of 6d. Pig iron exports from 
Middlesbrough this month to Wednesday night reached 48,449 
tons, as compared with 50,434 tons in October, 1891, to 18th, and 
51,507 tons in November, 1890, to 18th. 

The price of No. 3 Cleveland pig iron has not changed much 
this month, and during the last fortnight has been practically 
stationary, merchants and a few of the makers quoting 38s. 9d. 
for prompt f.o.b. deliveries, and this week, though buyers as a 
rule were not prepared to offer more than 38s. 6d., there has been 
business done at 38s. 74d. The leading makers hold out for 39s. 
for prompt. Some inquiries for iron for delivery next year have 
been received, but have not resulted in business, as buyers wanted 
the iron at much less than sellers could afford to take. For 
Middlesbrough warrants the best price this week has been 
38s. 74d. cash, and that was at the commencement ; on Tuesday 


| there were sellers at 38s, 64d., and at the close on Wednesday 


38s. 44d. was therate. The stock of Cleveland pig iron in Connal’s 
public warrant stores on Wednesday evening was 150,095 tons— 
1138 tons increase on the quantity held on the previous Wednes- 
day, and 1093 tons increase since the month opened. 

The quotation for No. 4 foundry pig, which continues scarce, is 
38s., and grey forge is 37s., but consumers have mostly been 
offering only 36s. 9d. East Coast hematite is 50s. per ton. The 
difficulty experienced in getting Spanish ore is as great as 
ever, owing to the lack ef steamers, many of which have been 
sent into the Russian and American grain trades, where very 
much better freights are procurable, though the ore rates 
have advanced 1s. 3d. per ton since September, 6s. 6d. Bilboa- 
Middlesbrough having this week been paid, and still higher 
rates are expected, seeing that the prompt freights in the 
grain trade have been more than trebled. Shipowners are 
holding out for better ore freights. In the meantime the 
pig iron makers are placed in a very unenviable posi- 
tion, for they have used up nearly the whole of the stock 
that they should of necessity hold, when they have to guard 
against the risk of interruption of supplies, which must frequently 
occur in the winter time from stormy weather and various mari- 
time disasters. The consequence is that if supplies do not arrive 
more quickly, some of the hematite furnaces will have to be 
damped down, or put upon Cleveland ironstone. The ore mer- 
chants have ‘duel too el in securing vessels, they expected 
when the Baltic season was over more vessels would be available, 
and that freights would be reduced, instead of which the opposite 
is the case, owing to this excitement in connection with the grain 
trade. In consequence of the advance in freight, 14s. has been 
paid for Rubio ore delivered at a Tees wharf, but 13s. 3d. is the 
figure for forward delivery. Makers quote 50s. for mixed numbers 
of East Coast hematite. 

At the mills and forges operations are carried on with regularity, 
there being also generally contracts booked to keep them thus till 
the end of the year, but not many new orders are offering. The 
steel rail makers repert a better inquiry, both from home con- 
sumers and from abroad, and they quote £4 5s. net for heavy rails. 
At Messrs. Bolckow, Vaughan, and Co.’s Eston Steel Works, where 
the wages of the men are regulated by the prices realised by the 








430 





THE ENGINEER 


Nov. 20, 1891. 








firm, the ascertainment Re made showed such a decline in the 
prices that wages have been reduced 64 per cent. The irrepres- 
sible members of the Enginemen, Cranemen’s, . jation 
have again been causing trouble at the works, because, having 
refused to abide by any sliding scale, °y had had the 6§ per 
cent. reduction made in their without notice. They are 
aia to have notice on Saturday. Steel ship-plates are now 

uoted £6 2s. 6d.; iron ship-plates, £5 12s. 6d.; iron — 

5 7s. 6d. ; steel angles, £5 17s. 6d.; et parallel ~* ing 
iron, £4 10s.; common bars, £5 12s. 6d.; best bars, £6 6d.; 
sheets, singles, £7 2s, 6d., all less 2} per cent. Puddled bars are 
£3 10s. net. 

Engineers in general are fairly well employed, though locomotive 
manufacturers are not so well situated as they were, and are turn- 
ing out fewer new engines, both for public railways and for indus- 
trial works. Marine engineers are scarcely doing so well as the 
shipbuilders. The latter have more sailing vessels to build, there 
having sprung up a demand for very large ships, not only for the 
Australian and West Coast of America trades, but also for the 
trade with South Africa, and even India. These can be so econo- 
mically worked as to compete with the steamers. Bridge-builders 
have no lack of work, but ironfounders are 4 short, especially 
those producing railway chairs. For materials for light railways 
there is, however, a rather better demand chiefly from the West 
Indies; but the South American business is neariy at a standstill 
through the political troubles that are still reported. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow warrant market was very quiet in the early part of 
this week, ard although there has since been some improvement, 
the business continues on a limited scale. Scarcely any trans- 
actions have taken place in Scotch warrants. A moderate business 
has been done in Cleveland pigs at about former prices. Hematite 
pigs attract most attention from operators, but even in this class 
of iron, business has been comparatively light, and the fluctuations 
in price unimportant. 

e demand for makers’ iron is quiet, and the prices this week 
are again in some cases 3d. to 6d. per tonlower. G.M.B., f.o.b. 
at Glasgow, per ton, No. 1 is quoted 48s. 3d.; No. 3, 47s. 9d.; 
Govan and Monkland, No. 1, 48s.; No. 3, 47s. 6d.; Carnbroe, 
No. 1, 48s. 6d.; No. 3, 48s.; Clyde, No. 1, 46s.; No. 3, 52s.; 
Gartsherrie, No. 1, 56s. 3d.; No. 3, 53s. 3d.; Summerlee, No. 1, 
56s. 3d.; No. 3, 53s.; Langloan, No. 1, 56s. 6d.; No. 3, 53s. 6d.; 
Coltness, No. 1, 57s.; No. 3, 53s. 6d.; Calder, No. 1, 57s.; No. 3, 
53s.; Glengarnock, at Ardrossan, No. 1, 56s. 6d.; No. 3, 50s. 6d.; 
Eglinton and Dalmelli m, Nos. 1, 50s.; Nos. 3, 49s.; Shotts, 
at Leith, No. 1, 58s. ; No. 3, 55s, 6d.; Carron, at Grange- 
mouth, No. 1, 59s.; No. 3, bss, 

The shipments of pig iron in the week have been 5282 tons, 
against 3515 the same week of 1890. There was despatched to 
Australia 580 tons ; Germany, 505; Holland, 732; United States, 
65; Canada, 115; India, 210; France, 100; af 220; other 
countries, 212 ; the coastwise shipments being 2483 tons, against 
1430 in the corresponding week. 

Since last report one furnace has been taken off ordinary iron, 
and an additional one placed on hematite. There are now 50 
making ordinary and special brands, 21 hematite, and 5 basic iron ; 
total, 76, compared with 6 at this time last year. 

The import trade in hematite ore is quiet, but a considerable 

uantity of this ore has yet to arrive under existing contracts. 
$ ip owners who have lately been bringing cargoes of this 
ore to Glasgow complain that the railway companies have not been 
supplying them with sufficient wagons to discharge the ore within 
& te, bo time, and serious delay is thus ca to the vessels. 
The explanation seems to be that the railway wagons have got 
filled up with coals, which it has not been possible to} get rid of 
with the same rapidity that has been usual of late. 

During the past week there was shipped from G ww loco- 
motives to the value of £17,511 ; sewing machines, £16,953 ; steel 

£12,834 ; machinery, £11,830; and general iron manu- 
actures, £23,874. 

Business is quiet in the finished iron trade, the want of new 
orders being more generally felt than a week ago. Indeed, last 
week there meets to be some signs of a revival; these have now, 
however, disappeared, and makers are nearly all anxiously looking 
for new work. At the same time there isa good deal of work on 
hand, and no apprehensions of actual idleness on this side of the 
new year. The lowest grade of common bars is quoted £5 17s. 6d.; 
second e, £6 2s. 6d.; highest grade, £6 5s.; best bars ranging 
from £6 7s. 6d. to £6 15s.; angles, £6 2s. 6d.; sheets, £7 12s. 6d.; 
all less the usual 5 per cent. discount for cash in one month. 

The position of matters in the steel trade is scarcely so satis- 
factory as might have been e It was understood that 
on account of the large number of orders for new vessels placed 
with Clyde shipbuilders during the past two months, the steel 
makers ought to have been very well supplied with work. From 

uiries made, however, it seems that this is nct so, and one is 
driven to infer that hants and shipbuilders must have been 
holding back their steel contracts in the hope that they might 
place them later at reduced prices. In the meantime there is an 
easier feeling in the steel trade, although prices are nominally 
maintained. Angles are quoted £5 17s. 6d. to £6; - lates, 
£6 10s. to £6 12s. 6d.; bars, £615s.; boiler-plates, £7 to £ 6d. ; 
all less 5 per cent. discount for delivery in Glasgow district. 

Cast iron pipe founders have been getting slack for some time. 
There have been few orders of importance available. At one or 
two of the works, however, extensions have been taking place 
which would seem to indicate that,in the opinion of the proprietors 
of the premises, a revival of business may not be very far a 
Our founders will pete for the 4100 tons of pipes wanted byjthe 
Dundee Water Commissioners for their Lintrathen Waterworks, 
and a large amount of money is about to be spent in extending 
the water supply to the burgh of Airdrie. 

There is a distinctly quieter tone in the coal trade. The 
shipping demand has contracted in a marked degree. Hopes have 
been awakened in the market this week that the great strike of 
colliers in the North of France would lead to a revival of the con- 
tinental demand, and if the dispute is prolonged this is likely to 
be the case to some extent at least. In the course of the week it 
has been difficult to maintain the prices. Although coalmasters 
do not quote anything below the former rates, some of them are 
repo’ to have been making concessions for the purpose of 
securing orders of importance. 














WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

StorMy weather and dull times in coal have materially affected 
business at the ports, and prices are perceptibly weaker. Latest 
quotations at Cardiff were :—Best steam, from 12s, 9d.; seconds, 
from 12s. Small steam keeps about 3s, 6d. to 4s. This is one 
feature of small, that when there is a lessened output of large, it 
becomes more scarce, and consequently price a little firmer. 
House coal is singularly dull for the time of the year, and mid-week 
quotations for No. 3 Rhondda at Cardiff were from 12s. 3d.; No. 2, 
at 10s. 9d. The only liveliness was in pit timber, which of late 
has been coming te hand slowly on account of the boisterous 
weather. Prices at Cardiff this week were from 16s, 6d. to 16s. 9d.; 
Swansea prices, 18s. 6d. to 18s. 9d. Anthracite at Swansea is still 
firm at 15s. to 16s,; steam coal from 13s.; Rhondda, 13s, 3d. 
Coke quiet. 

The colliers are going into consultation with the Federated Com- 
mittee at an early date, to discuss the leading topics of a sliding 
scale, small coal, and payment for cutting, and weekly holidays. 








As regard the last point, circumstances are tending to make the 
demand somewhat ridiculous, as it is nothing unusual fcr the 
colliers to get a compulsory holiday, there being no demand on 
wagons coming in to fill. This week, for instance, in a large 
colliery district I noted the men out on Monday almost to a man, 
and on Wednesday again they were again stopped from work. 
The present signs of the times, with a lessened export at Cardiff 
of nearly 100,000 tons weekly, imply about half time to the 
collier, in which case restricted output may be expunged from his 
list of demands. 

The East Elliot pit is still flooded, and most of the colliers are 
wandering off looking for places. 

In the neighbourhood of Llanelly steady boring o) 
going oot upon the Stradey estate. A depth of 1 


— » 

e Labour Commission inquiry is being watched with great 
interest. This week Mr. Isaac Evans, agent of the Neath, 
Swansea, and Lianelly district, has been under examination, 
conducted at great length by Sir W. T. Lewis, who on many points 
pressed him closely, and elicited some remarkable answers. On 
the question of ‘‘eight hours a day,” the witness admitted that 
even if the colliery owners found that the cost of coal getting was 
considerably increased by limitation of the hours of labour, he 
should still demand it. 

A fatal explosion, killing one man and injuring others, has 
occurred at Meiros Colliery. 

There is little or nothing doing in steel rails. A few small 
orders only come in, and no substantial colonial or foreign has been 
talked about, even at the low quotations moving. The chief trade 
seems to be small renewals. A few rails, a little merchant iron, 
Bessemer and forge pig, with about the usual quantity of tin-bar, 
constitute present business, and it is by no means well sha At 
Tredegar several branches are closed for a time, and a number of 
men are out. 

Another subject for discontent has come to the front at the tin- 
plate works. Offers are being made by America for large quan- 
tities of black-plates, the tinning to be done in America. It is not 
at all improbable but that the men will refuse to work the order. 
Meetings are to be held to discuss the matter forthwith. 

ere is some degree of slackness in the placing of orders. 
Exports last week were larger; but stocks were increased by 5000 
boxes, and when it is seen that in Swansea alone stocks now con- 
consist of 129,234 boxes, the situation must be admitted to be 
serious. One of the largest makers confessed to its gravity this 
week, and said it was due to the slow clearance of stocks in 
America by lessened canning. He, however, still thought it was 
only temporary slackness. The shipments last week slightly 
exceeded 40,000 boxes. Large quantities will leave next week if 


rations are 
ft. is con- 


> | tonnage comes in, for the States, Canada, and Batoum. 


The quotations on Swansea Exchange mid-week were as follows :— 
Glasgow pig, 47s. to 47s. 104d.; market dull. Middlesbrough, 
No. 3, 38s. 54d. to 38s, 7d. ematites, 48s. to 48s. 2d. Welsh 
bars, £5 7s. 6d. to £5 10s. Steel sheets, from £8 to £9. Heavy 
rails, £4 5s. to £4 7s. 6d.; light rails, £5 10s. to £5 12s. 6d. 
Bessemer blooms, £4 10s. to £4 12s, 6d.; bars, £4 15s, jto 
£4 17s. 6d. Siemens, £5 2s. 6d. to £5 5s. 

Tin-plates, cokes, 12s. 6d. to 12s. 9d.; Bessemer, 12s, 9d. to 13s. ; 
Siemens, 13s, 3d. to 13s. 6d.; ternes, 25s. to 27s.; best charcoal 
from 14s, 3d. 

The fusion of the Taff Vale and Rhymney railways is still a 
subject of discussion. A resident engineer in the place of Mr. 
H. O, Fisher is being advertised for by the Taff Vale. Mr. Fisher 
retires at the end of the year. French coal trade with Swansea 
has declined to one-third of the average. 

Newport averages are fairly kept up. Last week the total coal 
exported from that port was 46,596 tons, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

In the condition of the general iron industry of this country 
nothing worth mention has been gained during the week either in 
firmness or animation. A fair activity all round is going on, but 
the complaints respecting the unprofitableness of the work continue 
undiminished. This acts as a check in forming too favourable a 
view of the present state of affairs, and also of future prospects. 
No change in the direction of improvement can be noticed on the 
Silesian iron market. The demand for pig iron as well as for 
manufactured iron and steel continues to be very quiet. Bars and 
girders only form an exception to this, having met with rather 
lively inquiry of late. Prices are, generally speaking, pretty firmly 
maintained, but at the same time they are complained of as leaving 
little or no profit. 

Business on the Austro-Hungarian iron market has moved 
within somewhat narrow limits this week. Prices have hitherto 
remained unaltered, but as they are in many cases only nominal, 
this appears of little consequence. There isa general belief gain- 
ing ground that Austro-Hungarian iron industry is moving in a 
downward direction. As yet, however, a fairly good business has 
been doing in the raw as well as in the finished iron trade, and the 
orders coming in secure sufficient employment for several weeks to 
come. 

There is no change to be reported regarding French iron business. 
Pig iron appears to be in fair request, and some good orders for 
Germany have been booked. But in the other branches of industry 
demand and sale continue to be of the most limited description, 
with apparently little prospect of improvement in the near future. 

No more can any change for the better be stated to have taken 
place on the Belgian iron market, demand and sale being as weak 


asever. Prices, even in the present depressed condition, can only 
= carried with difficulty. Pig iron only is comparatively speaking 
rm. 


It is reported from Lorraine that a fairly active demand for pig 
iron has been coming forward lately. Stocks of forge pig and basic 
are decreasing, and there is also a brisk inquiry being experienced 
for foundry pig. The same has been reported from the neighbour- 
ing districts of Nancy and Longwy, where all sorts of pig iron 
ap to be actively called for, stocks decreasing in consequence. 

n Rheinland-Westphalia the general tendency of the iron 
market is by no means hopeful, buyers as well as sellers main- 
taining a reserved position. In pig iron, especially, only a slow 
kind of business is going on, and quotations are as unremunerative 
as ever. Manufactured iron is, broadly speaking, more favoured, 
although in that branch, as well as in all others, much is left to be 
desired, and demand has even slightly decreased compared to 
previous weeks: Bars, especially, have been rather depressed in 
price, while girders have, until now, fairly well maintained former 
quotations. The plate mills are, for the greater part at least, 
well provided with orders, some of older date, and a fairly regular 
occupation is thus secured to this branch for the nearest future, 
The sheet trade continues to be neglected, prices being low 
and unprofitable in the extreme. Regarding the condition of 
foundries, machine and wagon factories, nothing new or in any 
way important can be reported. The old tune of insufficient 
employment and unremunerative prices is heard here as well as in 
any other department of the iron industry. 

As shown = official statistics, the effects of the McKinley Bill, 
though severely felt in many industrial centres of this country, 
have become most ap mt in Chemnitz, the well-known and, to a 
certain degree, the leading industrial centre of Saxony. The 
export trade of this place, which was 228 million marks in 1889-90, 
is stated to have gone down to about 170 million marks in 1890-91. 
Under circumstances like these it can scarcely be surprising if 
manufacturers are considering the question of altogether trans- 
planting their business to America, or at least of establishing 


efficient branch manufactories in that country. 
Saxony lace industry, chiefly represented by Annaberg, has been 
more fortunate in this instance, for not only has the new 





American tariff not diminished the export of these goods, on the 
contrary, orders from the United States have even considerably 
increased. In this manner Annaberg is occupying quite an excep- 
tional position in the German export trade. But it is cnsify 
accounted for by the fact that these lace goods must be had at any 
price on the American market, and they cannot yet be made in 
that country. 

The Chicago Exposition does not seem to meet with as general 
and as lively an interest in commercial and industrial circles as 
might have been expected. The fact is, people are getting tired 
of exhibitions. Besides, there is a general tendency to prefer 
special and even local exhibitions to those enormous international 
ones, 

The question has sometimes been raised: Who may be the 

urveyor of the red cloth worn by the cardinals of the Roman 
Jhurch? A local paper, evidently well informed on the matter, 
answers this question by stating that for several centuries the 
Holy See has received this cloth of the firm of ‘‘ Johann Erckens 
Sthne, Burtscheid bei Aachen.” The whole manufacture of this 
cloth—which is always of equal excellence, especially the dying of 
it—is stated to be carried out in a manner peculiar and known 
ru A - this firm, which, strange enough, is a very old Protestant 
‘amily. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Fleming and Ferguson, shipbuilders, Paisley, launched 
on November 17th a steel twin-screw steamer, built to the order of 
a Brazil firm. Her dimensions are: 250ft. in length by 38ft. beam, 
and she wil! be fitted by the builders with two sets of their patent 
quadruple expansion engines, to indicate 2000-horse power. As 
she left the ways she was named Athayde by Miss Jessie Robert- 
son, daughter of Mr. Duncan Robertson, of Bureau Veritas, who 
represents the owners in this country. 

he twin-screw light-draught ang ene, built by R. Craggs 
and Sons, of Middlesbrough, for Messrs. F, Gray and Co., Hull, 
went for her official trial last week. Keadby, on the Trent, was 
reached in 2 hours 25 minutes, the distance from Corporation Pier, 
Hull, being thirty-two miles. The return journey was accom- 
ons, we are informed, in about the same time. The engines, 
Qin. and 20in. by 16in. stroke, with large boilers working at 120 |b, 
ressure, have been constructed by Messrs. Tindall and Co., Vulcan 
ronworks, Hull. The directors e vnnenng themselves highly satis- 
fied with the vessel and her machinery, which have been built 
under the superintendence of Mr. W. A. Sage, of Hull. 

On the 17th inst. Messrs. Ropner and Son launched a steel 
screw steamer of the following dimensions, viz. :—Length over 
all, 342ft. 3in.; breadth, 43ft.; depth moulded, 24ft. 6in. She 
will be classed 100 Al at Lloyd’s, and is designed to carry 5000 
tons dead weight on Lloyd’s summer freeboard. She has raised 
quarterdeck and partial awning deck ; cellular bottom for water 
ballast, built on the web-frame principle, and will have all the 
latest improvements for a first-class cargo steamer, Her triple- 
expansion engines are by Messrs, Blair and me and are of 
1400 indicated horse-power, with two large steel boilers working 
at 160lb. The steamer has been built to the order of Messrs, 
Gladstone and Cornforth, West Hartlepool, and was christened 
Cyrus by Miss Lillie B, Rooke. 

The s.s, Landore, which was recently launched from Messrs, 
Harvey and Company’s shipyard, of Hayle, having had her 
engines and outfit supplied and fitted on board 7 Messrs, Harvey, 
was taken out in St. Ives Bay, on Monday, the 9th inst., and had 
a very successful trial trip. She is of the following dimensions :— 
173ft. by 25ft. by 12ft. 8in. Her engines are tri-compound, having 
cylinders 15in., 23in., and 38in. diameter, by 30in. stroke, with 
one boiler 13ft. 6in, diameter by 10ft. long, suitable for a working 
pressure of 160lb. per square inch. The indicated horse-power 
developed with the inery fully d out was 550; the 
revolutions being 104, and speed over 11 knots. The Landore is 
intended for the coasting trade, and was built to the order of 
Messrs. J. H. Welsford and Company, of Liverpool, and under the 
inspection of Messrs. Esplen and Son, of the same place. Mr, 
John Esplen, jun., was present on the trial, and abe Captain 
Stewart, who has superintended the building of the hull. 

On Tuesday, November 17th, Messrs. Edward Withy and Co, 
launched from their yard at Hartlepool a large steel screw steamer, 
built to the order of Messrs. the Commercial Steamship Company, 
London. She is a fine type of a modern cargo boat, measuring 
over 300ft. in length, and built throughout of Siemens-Martin 
steel, with a large measurement and deadweight =e: and 
built to the highest class at Lloyd’s. The vessel has a long raised 
quarter-deck, short poop, long bridge-house, and a topgallant fore- 
castle. The holds are fitted with iron grain divisions, and all 
decks, deck erections, skylights, bulwarks, bulkheads, &c., are 
constructed of steel and iron. Cellular bottom fitted all fore and 
aft for water ballast. The greater — of the plates are in 24ft. 
lengths, making the structure of the ship very strong. Four 
steam winches, one donkey boiler, patent steam steering gear 
amidships, screw gear aft, direct steam patent windlass, stockless 
anchors, hauling into hawse pipes, and other modern appliances 
are fitted for the handy working of the vessel. The saloon and 
cabin providing accommodation for the captain, &c., is handsomely 
finished in polished hardwood, with painted panels, executed in an 
effective style by the staff of ladies employed by the firm. The 
steamer will be rigged as a two-masted fore-and-aft schooner, and 
has been constructed under the personal supervision of Mr. E. T. 
Jones, She will be fitted with triple-ex on engines by Messrs. 
Blair and Co., Stockton-on-Tees, On leaving the ways she was 
christened Honiton, by Mrs, Alfred Speak, Oxenhope. 











Royal METEOROLOGICAL SocieTy.—The first meeting of the 
present session was held on Wednesday evening, the 18th inst., at 
the Institution of Civil Engineers, Mr. Baldwin Latham, 
M. Inst. C.E., president, in the chair. Eleven new fellows were 
elected. Mr. R. H. Scott, F.R.S., gave an account of the proceed- 
ings of the International Meteorological Conference, which was 
held at Munich from August 26th to September 2nd. The fo!low- 
ing papers were also read <a ** An Account of an Electric Self- 
recording Rain Gauge,” by Mr. W. J. E. Binnie, B.A. This isa 
very ingenious instrument, and has been constructed on the 
assumption that all drops falling from an orifice or tube are 
identical ia weight, as long as the dimensions of the orifice are 
not varied. (2) ‘‘On Wet and Dry Bulb Formule,” by Professor 
J. D. Everett, F.R.S. This is a criticism of the methods investi- 
gated some years ago by Mons, August and Dr. Apjohn for deter- 
mining by calculation the maximum vapour tension for the dew 
— from the temperatures of the dry and wet bulb. Professor 

verett also criticises the values adopted by Regnault, and says 
that in ge 3 of the uncertainty as to a rational formula, he 
thinks Mr. Glaisher did wisely in constructing his table of factors, 
which give the dew point approximately by the most direct calcu- 
lation which is admissible. The inherent difficulties of hygro- 
metric observation and deduction are great, and have not yet been 
— overcome. (3) ‘‘ Results of Meteorological Observations 
made at Akassa, Niger Territories, May, 1889, to December, 1890,” 
by Mr. F. Russell, F.R.G.S. This is in continuation of a former 
communication respecting the same place. After detailing the 
results of the various observations, the author says that this period 
was very unhealthy, and the year 1890 especially so. The weather 
was exceptionally dry, with small-pox and phthisis amongst the 
native population. The West Coast reports generally were also 
unfavourable in reference to the condition of resident Europeans, 
and at the principal ports quarantine regulations were put in 
force consequent upon an outbreak of yellow fever in places 
situated to the south-west. At Bonny, ten deaths occurred from 
November to February, out of a population of some sixteen 
Europeans, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 12th, 1891, 


THE only difference in the American iron trade 
this week as against last is that especially through- 
out the West, users of all kinds of merchant bar, 
merchant steel, sheet, and plate iron have been 
placing orders for supplies for the next three 
months. Throughout the East business is dull. 
Railmakers are doing very little new business. 
Steel slabs and billets are quiet at old prices. The 
merchant bar mills throughout Pennsylvania are 
not increasing in output, but west of Pittsburgh a 
slight improvement is noticeable. Crude iron is 
dull at all points, except in Pennsylvania, Rail 
mill men are increasing their purchases. The 
Southern output is being increased, and at some 
furnaces, stocks are accumulating rather than 
accepting a reduction of 50 cents, which north- 
weste m buyers have offered at St. Louis, Louis- 
ville, and Cincinnati, A large amount of work 
will no doubt be done during the winter, but 
buyers will put off purchasing material until sup- 
plies are wanted. A good deal of engineering 
work is being done. 








NEW COMPANIES. 


THE following companies have just been regis- | , 
te 


Bristol Silver and Lead Company, Limited, 


This company was registered with a capital of 
£130,000 in £1 shares, to carry into effect an 
agreement made August 27th between F, W. 
Aylwin of the first part, the Bristol Sublimed 
Lead Company, Limited, of the second part, and 
A, A. G, Hall, on behalf of this company, of the 
third part, for the acquisition of certain mines, 
mining rights, lead works, patents, and other 
property, and generally to carry on business as 
smelters, desilverisers and refiners, manufacturers 
of and dealers in silver, pig lead, white lead, 
oxides of lead, sheet lead, lea pipe, composition 
pipe, shot, pigments, and paints, The first sub- 
scribers are :— 


% ie aicial -street, aan... 
t, B 
oH “Cave, Old Bank, Bristol 
J. W. Hall, Broadmead, Bris 
Cc. W. C. Proctor, T The Arches, _ Somerset 
T. Williams, Nea a. «et St we * «se 
W. P. Strube, Neath as ee 00 06 06 @2 06 
The number of directors is not to be less than 
three nor more than seven. The first are to be 
appointed by the signatories to the memorandum 
of Gascalaiie, Qualification £250. Remunera- 
tion to be determined by the company in general 
meeting. 


Shares. 


. 





ee ee ee 


Central American Mint, Limited. 

This company was registered with a capital of 
£125,000 in “10 shares, to carry into effect an 
agreement made 6th November between William 
Elmore of the one part, and A, Stevens, on behalf 
of this company, of the other part, for the pur- 
chase of a concession granted by the Republic of 
Salvador for the pu of establishing a mint, 
and to carry on in all their respective branches 
the businesses of coin and medal manufacturers, 


engineers, boilermakers, wire drawers, metal 
workers, ke; also as miners and smelters. The 
first subscribers are :— 

Shares. 


= -~ bell, 57, Ainger-road, Primrose-hill.. .. 1 

atson, 46, Aliwal- road, Clapham .. . 1 

Mf B. ~ “ema ‘63, Dulgrave-+ -road, > aes 3 , 
ush .. 

A. Stevens, 47, Loudoun- road . wa ea 1 
8. Cartwright, 14, Victoria Villas, Kilburn /) 2! 1 
H. Ellis, 37, Colveston-crescent, West “gated 1 
R. J. Cox, 31, Railton-road, Herne- 

The number of directors is not to ‘te less non 
three, nor more than seven. ‘The first are to be 
elected by the signatories to the memorandum of 
association. Qualification £1000. Remuneration 
£1500, with an additional 24 per cent. of the net 
profits of the company, the same to be divisible. 


Disc Wheel geet ors Limited, 

This company was registered with a capital 
of £40,000 in £1 shares, to carry into effect an 
‘ ment expressed to be made between A. C, 

Hide of the one part, and this company of the 
other part, for the acquisition of certain patents 
relating to improvements in the construction of 
wheels for velocipedes and other vehicles, and 
to carry on b as facturers of disc 
wheels, bicycles, tricycles, and parts thereof, in 
all its branches, The first subscribers are:— 








Shares. 

5 Ball, 80, Burdett-road, Bow bu ae 1 
he | 155, Neate-street, Camberwell 1. 2. 1 
H. Darnel, Ferndale- road, Brixton . 1 

F. yh Harris, 56, Queen Elizabeth-street, Horsley- : 

wn . 

H. W. Vetch, Hawksley “road, Stoke Newington. . 1 
H. P, Russell, Bexley Heath, Kent.. .. 1 
J.T. Rockett, 34, Corbyn- -street, Hornsey Rise... 1 


The number of directors is not to be less than 
three, nor more than seven. The first are the 
first signatories to the memorandum of associa- 
tion, Qualification 50 shares. Remuneration to 
be det ermined by the company in general meeting 





Improved Galvanising Company, Limited. 

This company was registered with a capital of 
£75,000 in 2500 £10 preference shares, 4950 £10 
ordinary shares, and 500 £1 founders’ shares, to 
carry on in the United Kingdom or elsewhere the 
manufacturer of iron, steel and other metals, 
whether coated with lead or otherwise, and of iron- 
founders generally ; ; and also acquire any patents, 
patent rights, &c., in relation to the above objects. 
The first subscribers are:— 


Shares. 

W. F.C, Stanley, 5, Bina-gardens, 8. W. os 1 

W. P. Brieding, 196, Winchester House, BOs... a 

W. H. Davies, Winchester House, E.C. .. 1 
P. Cunliffe-Owen, oe, x. The Residences, 

South Kensington M a | 

J. on, 37, Norfolk-s street, Wii...) 3 

Ww. Trimmer, 55-56, ey ee e, W. oe 1 

T. Sutherst, 2, Dr, Johnson. dings, Temple iia 


ae Registered without special articles of associa- 
on, 








THE PATENT JOURNAL. 


Condensed from “ The Fone Oficial Journal of 
tents. ” 


Application for Letters Patent. 
*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


9th November, 1891. 


19,816. Vessers for O11. Lamps, A. Rincklake, Sheffield. 

19,817, MANUFACTURING Quitts from Corton, &c., G. 
aley, Lancashire, 

19,318, Gas Enoines, A. Barron, Leicester. 

19,319. Srockines, W. J. Ford, Leicester. 

— Psrumatic Raitway Foo Sienat, F. A. Slater, 


19,821. "Sonus Grass Beaps, L. Myers and C. B. 


Ketle , Birming 
19,822. ‘MREADING Beaps, L. Myers and 0. B. Ketley, 
Birmingham. 
19,3 a Dustsin and Crnper Sirrer, F. Cooke, 
on. 


n 

19,324. Game or Recreation Apparatus, G. B. Rodway, 
Liverpool. 

19, dl Cuan Warpinc Mute, D. J. Tolat, Man- 
c 

19 — — Pire Cieaner, J. F. H. V. Hoop, 


on. 

19 827, Return Envevore, J. Good and R. Shaw, 

junderland. 

19,828. Kerrie’s ApsusTABLE Spanner, B. Kettle, 

ndon. 

19, Mhzondon Boren Freep Reourator, J. T. Lister, 
9,830, Founsce Lininos, J. Johnson.—(/. Gayley, 
erased States.) 

19,831. Lamps, The Midland Lighting Co., Ld., and 
H. ker, London. 

tochdal ao Openinos, C. Heap and J. Horton, 


9,833. _ for Pneumatic Tires, H. Lucas 
"ie deteen 
19,334. SPRING *Boarps for Swimmine Batus, Ponps, 
Gates. T. Murdoch, J. E. Cameron, and W. F. Morison 
19,835. Peanewe - ed L. Sterne and T. R, 
urray, 
19,336. ETAL Recertacies, D, Campbell, 
19,337. Aevenmneuene Biackino, R. Clarke and 8. 
Was! ashington, Manchester. 
19,338. a In or On Groves, M. C. Lilli- 


bourne, 

19,389. Facttitatina Switcuine, R. I. H. Pippette, 
London. 

19,840. Booxsinpina, G. Held, London. 

19,841. Removine WATER from Pistox Rops, H. Pilling, 


mdon. 
19,842. lame Bieacuinc Compounp, J. Kennedy, 
19,343. Creat for Securinc TaRPAULIN, F. J. Sinnette, 


ampton. 
19,844. Scraper for Crnpers, &c., 8. Birchall, Man- 
chester. 
19,845. Writinc Desk attached to a Tanz, E. T. 
rs, on. 
— Four | for ExpLosive SHetis, P. W. Masson, 


J. Knight, 


19,848. Means for EvectricaL Meascrine, R. W. 
Brownhill, Birmingham. 

19,349. Jars, T. Burton, Liverpool. 

19, 350. Raitway Foo SicNaLuinc Apraratus, J. 
Sunderland, Keighley. 

19,851. CaLi BEL, 8. Skerritt, Sheffield. 

19; 352. ApsusTABLE Sarety Vatve, &c., J. Griffin, 
Dublin. 

19,353. DispLayina Lace Curtains, C. A. Charlton 
and A. T. Sicklen, Not ham, 

19,354. PRropucixo Desicns on SHow Carps, C. I. 
Edmondson, Manchester. 

19,855. AMUSEMENT, A.J. Jacobs, Bristol. 

19,856. T W.T , London. 

19,857. Topacco Pres, J. P. Cook, London. 

19,358. Foroine Presses, W. D. Allen, London. 

19,859. Power Hammers, T. Coulthard, jun., London. 

19,360. oy MECHANISM, T. A. Colls and L. H. 

on. 

19,361. Srockinec Protrcrors, E. Hart and A. G. 

Thomas London. 

19, wo CARRYING Grasses, &., A. W. Matthews, 

ndaon, 
19,363. Sash Fasteners, G. A. Brebber, London. 
19,804. SxranariNo Scum from Liquips, A. Chapman, 


19,847. Borraz CapsuLING MACHINE, 
Dundee 





on. 
19,365. Cast Metat Brackets, H. Holcroft, London. 
19,866. UmBReELLas, M. Gotting, London. 
19, woe Wueets of Cycies, &., W. E. Bartlett, 
mdon. 
9,368. Grass Structure for Growine Crops, J. H. P. 
soo Gloucester. 
19,869. Sotipiriep Jetty, C. Chambers, London. 
19,370. ow SHADES for Lamps, E. > 


19,871. ‘Taam SiaNaciine Apparatus, V. A. Germain, 
London. 


19,872, Winpows, H. A. H. Dunsford, London. 
19,378. 1a SHietp Curr, LEE Young, 


y 
19,874. Seuve’ VenTiLators, T. Utley, London. 
19,875. Manuracture of ‘CHLORINE, C. Hoepfner, 


London. 
_— Sapen Es for Bicycuxs, B. Gleize and A. L. Cavan, 
on, 
ag oh PuotocrapHic Cameras, P. H, Crouch, 
n 
19,78. Arruiaxces for Sunveyine Rivers, G. K. Torry, 


19, ee InsectivE, B, Cailhefer and J. Labadie, 
on. 
19,880. Grinpinc VaLve Seatines, W. E. Plummer 
and W. M. Kermode, London. 
19, = Sritcuine Boots, A. Keats. (8. Keats, Svwitzer- 


) 
19 wool Sopium Borates, C. Bigot and J. Schreiter, 
ndon, 
19,383. Sasn og gy Lamplough, London. 
19,384. Trousers, H. D. Hill, London. 
19,885. Evectric Lamps, E. Francis, "Nottingham. 


10th November, 1891. 
— Se.r-susTainine Lirt, A. J. Parsons, Birming- 


19,387. Cor, Sprines, H. Weatherill, Manchester. 

19,388. Sup Vatvs, G. H. Smith, London. 

19,389. Leacuine Ores, 8. H. Johnson and C. C. 
Hutchinson, London. 

19,390. DyYNAMO-ELEcTRIC MAacHINEs, H. G. Read, 
Salford. 


19,391, Penci, SHaRpPensr, &c., J, T. Gardner, Kent. 

19,892. Warp BEamMiIne MacuINERY, F. Hebden, 
Burnley. 

19,398. ; Broom, M. A. H. Haddon, London. 

19, 394. Foop Preparation, G. Reiss and J. Bauer, 
Manchester. 

19, 7. _Pouiricarion of Szwacez, H. Lockwood, Man- 
ches 

a WRITERS, L. H. Vaughan and W. E. Evans, 


19,397. 


Bheffie 


19,898. =. for EvectricaL Switcues, A. Hoster, 
London. ; 


—, &c., Learuer, &c., I. Goldschmidt, 


—_ Wanpnovt Ratzs and Hooks, T. H. Lawton, 
— Cravat Cuasps or Fasteners, T. Gauss, Shef- 
19,401, Winp Enarnes, J. Blyth, Glasgow. 





mee. & Gianps, H. W. Nicholls and 8. Douglas, Man- 
=. Guanmo-vr Vevocirepes, &c, E, Freeman, 
m 


don. 
19,404, Rims and Tires of Cycies, W. J. and E. Free- 
man, London. 
19,405. ELABoRATING AGRICULTURAL INDUsTRY, J. 
Purchase, Kinver. 
19,406. enews at Nicut, 8. J. Rollason, London. 
19,407. Gas F, . Ballard, Lon: 


19,408. KerrreD Inte &c., J. 8B. Pl gga T. K. 
Catchpool, and J. W. Watts, Leices' 
“= Ms of BEpsTEADs, &e., “e. Baker, jun., 


19,410. VeLocipepges, O, T. A. V. Van Vestraut, Bir- 

min gham. 

19,411. Wispow Buinps, H. Noble, Leeds. 

19,412. Catrie Frrrinos for Sups, 'N. A. Hansen, Hull. 

19,413. VECORATING EaRTHENWARE, G. B. Ford, W. 
Parrish, and G. H. Dewsberry, Manchester. 

19,414. Sappies for Cycres, &c., W. T. Gardner, jun., 
Birmingham. 

19,415. Heatinc Borer Feep-water, T. F. P: 


19,497. Vices, F. G. Bates, London. 
19, 498. RatcHet Too.s, F. G. Bates, London. 
19,499. Feepine Gzar of Latues, J. Tobell and E, 
Friedrich, London. 
Miners’ ae Lamps, E. Williams and J, 
Thomas, Pontypridd. 
19, ee aoe a, &e., R. Woodley, J. Spear, 
u 
19,502. Fixinc Pyeumatic Tires, E. Fleming, Ger- 


many. 
11th November, 1891. 
19,503. Avranatvs for Execrric Testino, A, A. Days 


19,504, ,— for Exrectric Lamps, F. Bryan, 
London. 


— Raitway Foc Sicnatuine, G. Jewson, Wake- 
eld, 

19,506. Writinc TaBLets, H. C. Reinhold, London. 
19,507. Soap, J. Taylor, Leith. 

19,508. Loapine Cartripcgs, G. J. Churchward, Wilt- 


shire. 
19,509. “THERMAL Recucatine Apparatus, K. Schmidt, 





Middlesbrough. 
19,416. BiLLiaRD TABLES, " A. Beckett, Glasgow. 
19, 417. Taps, J. Boyd, jun., Glasgow. 
Cooper, 


19, ~s Fees of PETROLEUM, J. G. 

19, a. Scissons and Measure ComBINED, E. Westwood, 
19, 20. Tosacco Pire and Measure, E. Westwood, 
19, orig Rattway Fasteninos, C. P. Hammond, 


Cc. D. Meneely, 


19,423. Mommervase the ArmosPHERE, &c., J. Dodds, 
Manchester. 
19,424. ELecrric Gone and Saape Ho.per, W. H. 
Parry and J. Whitehead, Birmingham. 
19,425. UNIVERSAL AUTOMATIC ENUMERATOR, J. Gilles- 
pie, South Queensferry. 
19,426. Puxiteys, Coupriines, &c., F. Titterton, 
ndon. 
19,427. ete Tap for Beer, H. E. Watson, 
rai a 
19,423. Giasses for Lamps, G. E. Barker and 8. H. 
Searle, Birming’ 
19,429. VELOCIPEDE Lamps, G. E. Barker and 8. H. 
Searle, Birmingham. 
19,480. Marcu Box, G. Tresenreuter, London. 
19,431. ARTIFICIAL FisHine an H. Milward and 


Sons, Ld., and T. P 
19,432. Coxbmarion of 
Birmin 


19,422. Rotter Bearinos, &c., 
London 


IGAR, &e., “Hover, A. Lloyd, 
19,483. — of Treatinc Szewace, H. J. Rogers, 


a . 
19,484. BLackBoarps for EpucaTionaL Purposes, A. 
wan, London. 
19, 485. Lowsnixa Gear for Boats, C. and J. A. Holds- 
wort! 
19,486. Horsesuors, W. Horsfall, Leeds. 
19,437. Woop PLaninG Macuixe, T. Hopkins, London. 
19, — Printine from Srencits, D. Gestetner, Lon- 
on. 
19,439. Ser Lockine Botts, J. E. Bott, London. 
19,440. Fittexs, H. D. Fitzpatrick and W. Fleming, 


Glasgow. 

19,441. Forminc Mo.tten Guass, W. W. Pilkington, 
rg 

= EADYING CAMERAS, W. E. Crowther, London- 

erry. 

ee Seema of Houses, J. Le M. Bishop, Man- 
cheeter. 

19,444, Parer Brxper. A. J. Dymond and H. Morris, 
London. 

19,445. WaisTBaAND FasTeNeR for Aprons, J. W. M. 
Parsons, Swansea. 

19,446. Preumatic Tires, H. Beard and G, Passenger, 


mdon. 
19,447. Steeve Linxs, T. Partin; , London. 
19,448. Case and Gavuce for Knittinc NEEDLE, A. 
Kingscote, London. 
— Avtomatic Lusricatorn, W. T. Hayler, 


19,450. Beacens Apparatus, T. E. Marsh and Wood- 
house and Rawson United, London. 

19,451. Asn Cax, L. H. Chubbuck, London. 

19,452. Or Cans, L. D. Sanborn, don. 

19, 453. PREPARATION of Sat, TE Boult.{C. EB. 
Ong and 0. D. Ballert, United States ) 

19,454 Burrer PackaGEs, » W. P. Thompson.— 
- H. - ans J. & Ellis, and A, B. Penton, United 

tates. 
19,455. Nar Macuings, C. E. F ey Liverpool. 
19,456. Propucine Gioss on Woop. W. P. Thompson. 
B. Goldsmith, United States.) 

194s, f Seen &e., Orgs, J. L. Hi 

19,458. ELecrric AccuMULATORS, W. 
(N. H. Edgerton, United States.) 

19,459. BReakinG, &c., Fiax, W. P. Thompson.—(A. 
Morison, United States 

a PI > M. Keays and J. E. Spagno- 


19,461. anes Hinces, W. F. Morison, Glasgow. 

19, — — Hotiow Ware, G. W. Laraway and 
arx, on. 

19, 63, Reo Moumrs or Rue Prates, W. B. Parker, 


19,464. Furnaces, E. Kerr, London. 
19, = * Automatic Music Box, H. Y. Dickinson, 


19,466. Vaecuranes, J. Woos yor 

19,467. Pxas' J.C. Bloomfela, Londo 

19,468. Rartway Sicnat Licut, L. B. eal —(A. H. 
Johnson, United States.) 

19,469. Recervinc InstRUMENTs, R. Grove and C. Lehr, 
London 

19, _ a E. se London. ae . 

19,471. DEVELOPING, 'HOTOGRAPHS, er an 
@. Bredig, London. - 

19,472, APPARATUS for Restorinc the Hearine, C. B. 
Harness, London. 

19,478. Pocket CaLenpar, G. H. McKee, London. 

19,474. ym \ ciate J. E. Blackshaw and G. H. 


rs, 

19,475. Tonneau, A. Backus, jun., gg 

19,476. Sasu WEeicuHTs, T. 

19,477. a for Sewine CaRPEts, = Onderdonk, 


, London. 
. Thompson.— 


19,478. iivrnaeme Susstances, W. Wunderlich, 
mdon. 
19,479. CLEARING the ATmMosPHERE, L. Gathmann, 


on. 
19,480. Potisninc WHeEeEts, H. H. Lake.—(G. A. Diys- 
dale, United States.) 
19,481. Presses for MouLpinc Grass InsuLators, H. H. 
e.—(L. Gray, United States. 
. Martin and P. R. J. 


ke. 
19,482. MECHANICAL MOVEMENT, 
lis, Lond 
19,488. Aquarium, G. P. A. Gunther, London. 
19,484. Fish Tank or Aquarium, G. P. A. Gunther, 
London. 
19,485. Heatinc AtracaMent, J. Y. Johnson.—(R. &. 
Merrill, United States.) 
a Heatinc or EvaPoratinc Liquips, D. Morison, 


19,487. , — Mutes, H. Hibbert, R. Fawcett, and 
J. Wo orthington, London. 

19,488. Nigut Latcw and Bott, T. Coulthard, jun., 
and R. Cottam, London. 

19,489. TRANSFERRING ARTICLEs in Trains, H. E. New- 
ton.—(W. M. H. Quirk, New South Wales.) 

19, = CANDELABRA and Saves, &c., W. T. Sugg, 


19,491. 
London 

19,492. —— for BREAK1NG-UP Roaps, A. J. Hender- 
son, London. 

19,498. LaBe.s for Luacacg, A. J. Perry, London. 

19, 494, Eak Trumpets, E. M. Little, London. 

19,495. Cray Conpuits, J. J. Powers : and R. van Buren, 


tava Macuings, E. Kohler and F. G. Bate, 


mdon. 
19,496, For Briquettes, J. Lyle, London. 





19,510. Sate Carns for Buttons, C. G. F. R. Schwerdt, 
London. 
19,511. Construction of GreEnnouses, &c., T. Main, 
iw. 
19,512. ene Gear for Bicyciss, &., J. Brawn, 
irm ing 


19,513. Gas Boaxixo Apparatus for Puriryinc Pur- 
. N. Milward, Birmingham. 
19,514. ‘APPLYING FRICTIONAL Resistance, J. Myers, 
J. Walker, and F. Taylor, Burnley. 
19,515. Tue Cuair, W. E. T. Bennett, Lewisham. 
19, 516. Suips’ STEERING. Gears, J. "Harrison, Liver- 


poo! 

19,517. Startine Gas Enarnes, J. Fielding, Somerset 
wn, Gloucester. 

19,518. a WATER-WasTE CisTERN, W. Kennett, 


yao! 
19,519. ions Lamp Cups, C. Collins, Birmingham. 
19, 7520. Cueckinc and Recorpine Time, F. Brook, 
Huddersfield. 


19,521. Makino and Pressino Bricks, T. C. Fawcett, 
19. ca ma + eae and Appiiances, D. Rylands, 
19, pm nee Sree, Toncves, J. L. Miiller, 
10,504, Cistens Putts, J. Empson and J. Hewitt, 


19,525. Lusricatinc Bearincs, R. Taylor, 
Manchester. 
19,526. Ercuinc on Guass, F. Gilman and R. C. 
Thompson, B: gham. 
= Potrery Macuinery, T. Willett, Manchester. 
lis, B: ham. 


19,528. Sarery Bicy mm ‘e 

19,529. Bicycle Pepa.s, R. addington and A. Barns- 
ley, B Birming! 

19,580. Buckyzs, J. M. Th Manchest 

19,531. Macuines for Frincine the Epcz of TextiLe 


Bauntcs, T. Barker, 8. Snape, and W. Wilson, 


= eeu for Bicycies, G. P. Main, Lough- 
19. 8, Nn Game of Sx, &c., J. H. M. Smith, 


Jun, 





19,584. ConcRETE Pavine or Fioorinc, W. Briggs, 
Dundee. 
19,535. Sarery Guarps on Carvinc Forks, J. P. Rock, 
ndon,. 
19,586. gua QuapricycLzs, &c., W. E. Syer, 
c 4 
19,587. Impressinc Luvgs on Parer, T. E. Batchelor, 
on. ‘ 
19,588. Means for Ipentiryina Persons, A. 8. Gear, 
mdon. 
19, pe tha Coverinc for Preserve Jars, H. Johnson, 


19,540. a D. M. Ogilvy, Dundee. 
Ios. Je JoINnteD CLOTHES- LINE Prop, D. Jordan, 


19,542. Smoxinc Pires, J. Williams, Manchester. 

19,548. Jornt applicable to DENTAL APPLIANCES, J. W. 
Webster, Sheffield. 

19,544. Draucut Preventers for Doors, J. W. Bar- 
rett, Keig: _—- 

19,545. Waite Leap, E. V. Gardner, Live Ll. 

19, 546. ALTERNATING Current Dynamos, W. Hartnell, 


“ee. ce, for Boats, E. du Boulay, Isle of 
— of Boots and Suoxs, C. and E. Lewis, 


on. 

19,549. VaLves, W. Greenwood, London. 

19,550. Guarp or Cover for Carns of VELOCIPEDES, 
Starley, London. 

19,551. : paaieaaaaias A. R. Upward and A. Buttifant, 


10,552, Gs , Mup Gvuarp, W. Chater-Lea, 
19,553. Hace - ELECTRIC Cut-ouT, V. G. Lironi, 


London. 
19,554. Evecrric Switcues, V. G. Lironi, London. 
. R Thompson, East Green- 


19, 1500, Cyrcie Seats, H 
19. a, — Borer, F. Z. Raffinetti and B. Bonino, 
ier ierns Wasninc Macuine, H. Vinesberg, 


on. 

19,558. Paper Toy, J. F. H. V. Hoop, London. 

19, 559. Door-cLosiInc MecHanismM, H. Schneewind, 

on. 

19,560. Prroxy.ines, H. de Chardonnet, London. 

19,561. Boots and the Lixg, A. Munden, London. 

a Siig Rute for Computine Weicut, R. Wilcox, 

md 

19,563. a Sreet, A. I. Gravier, A. Schan- 
schieff, and K. Sando, London. 

7 564. Evastic Sipe SHoEs, H. Newcomb, London. 
9,565. Propvucine CoLoURED PHoToGRAPHIC PICTURES, 
< Burgess, London. 

19,566. SURVEYING InsTRUMENTS, J. A. Brown, London, 

19, 567. TaBLes, F. Ketthaus, London. 

19, 1568. Tramways, H. H. Lake.—(W. A. McGuire, 
sounited States.) 

Bixpine PHotocrapHic ALBuMS, &c., C. H. 

5g es London. 

19,570. CentrirucAL Macuines, G. F. Redfern.— 
(W. P. Abell, British Guiana. 

19,571. ROLLER Mit1s, E. Cate’ 

19, 572. Nut Lockie Devices, W Gtines, Londor, 

19, 573. Separatina Copatt from NIcKEL, G. Selve, 


London 
— Fass Liat PxotocraPny, F. W. Broadhead, 


19,575. Loox SicNaLLine, W. G. Scott, Liverpool. 

9,576. MarRkinc Goops, Billson, jun., W. H. 
derson, and N. Grant, London. 

19,577. CrrcuLar Knitrine Macuines, A. and A. B. 

‘dughes, London. 
12th November, 1891. 

19,578. Teapot, J. G. Plater, London. 

19,579. SkaTE FasTenina, 3. beg Southampton. 

19,580. Sipnons, W. W. Savage, Brighto 

19,581. RvusBeER Tires for Bicycies, ¥ - o* I. Rath, 
Manchester. 

19,582. ATracHina Banps to Pickers, G. Stannard, 
Manchester. 

19,5838. TreEatinc Dear Persons, C. B. Harness, 


mdon, 
19,584. FinisHine the Epcss of Buckies, A. Stanley, 


19,585. Fiusainc Water C.osets, H. Brookfield, 
Sheffield. 

19,586. Minerau Water Boxes, R. Robinson, Sheffield. 

oo Examinine Casks, T. E. Mitton, Birmingham. 

Manvuracture of CoLourinc MATTERS, J. 


"Saoae son.—(The Badische Anilin and Soda Fabrik, 
Germany. 

19,589. — of CoLourninc Matters, J. Y, 
Johnson.—(The Badische Anilin and Soda Fabrik, 


Germany. y’ 
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19,590. Carrie Cacgs, J. D. McJannet, Glasgow. 
19,591. Securnine Leaves of TaBes, J. Bould, Stafford- 


shire. 
19,592. Consumption of Smoke in BorLeR FURNACEs, 
G. Hudson, W. M. Rennie, and J. Graham, 
Bradford. 
19,593. ApprTions to Coat, Hat, and other Hooks, 
A. Brown, H. C. Price, and H. H. Green, Bir- 


mingham. 

19,594. Corwtatusine and Lirrinc Matcues, E. J. 
Smallcombe, Bristol. 

19,595. Saeppinc Motion of Looms, T. Casson, 
Halifax. 


19,596. Puriryinc Smoke, R. H. Leaker, J. D. Noble, 
and J. Watts, Bristol. 
19,597. Camera Oxsscuras, J. R. Fielding, Douglas, 
Isle of Man. 
19,598. Improvep Hypravtic Motor, C. J. Eyre, 
London. 
19,599. Hottow Inoots, A. and J. F. Fairley, Bir- 
mingham. 
19,600. Drivine Cycies, R. Illingworth and J. Bush, 
Birmingham. 
19,601. Cameras, W. Beyer, London. 
19,602. Surcgon’s Matcu-pox, P. B. Green, London. 
19,603. Knirtinc Macuuines, G. J. Bragg, Colchester. 
19,604. RoLiine Cicarettes, W. R. C. Goulden, Man- 
chester. 
19 695. Peccrsc Loom Patrern Lacs, W. Carr and J. 
Taylor, Barnsley. 
19,606. Ventitatinc Apparatus, J. Quarmby, Man- 
chester. 
19,607. Squerzinc Liquips from GRANULAR SUBSTANCES, 
H. A. A. Dombrain, Bradford. 
19,608. Securtnc Rais for Locomotives, &, D 
Seathem, Pontefract. 
19,609. Sap-1rons, B. E. Midgley, Keighley. 
19,610. THimBLe Prins for PorrerywakeE, J. A., A. J. B., 
and W. P. Edwards, Longport. 
19,611. Rrptnc Sappie Trees, J. Trees.—(G. W. Pear- 
son. South Australia.) 
19,612. Pweumatic Section Tire for CycLe WHEELS, 
J. R. Carroll, Dublin. 
19,613 Non-punctuRING Preumaric Tire, A. J. Adkins, 
London. 
19.614. Cycies, A. Barber, London. 
19,615. Domrstic, &c., Ovens, J. E. Thornton and E. 
Pickard, Manchester. 
19,616 Protrcrors for SoLes of Boots, J. W. Lamb, 
Manchester. 
19,617. Excrtinc Fivuip for Gatvanic Zinc CaRBoN 
Bartreriges, M. Miithel, London. 
19.618. ApsusTaBLE ScrEw Spanners, A. S. Sansom, 
mdon. 
19,619. Saips Driven by Steam, &c, F. W. Jones, 
mdon. 
19,620. Letrer Hovper, W. J. Angel, London. 
19,621. WasHinc Macurnes, A. E. Smith, London. 
19,622. Hoss Pipss, G. D. Nicol, London. 
19,623. Dark Siipes for Cameras, E. H. P. Hum- 
phreys, London. 
19,624. Vermin Destroyer, A. J. Harries and E. 0. 
Storr, London. 
19,625. Cerminc Roses and Wat Sockets, A. Grundy, 
London. 
19,626. DETERMINING a Suip’s Course, E. Baker, 
London. 
19,627. Knirtinc Macuixe, J. H. Woodward and F. 
Shaw, London. 
19,628. Wick Sustarver for Nicut Licuts, W. Bohling, 
mdon. 
19,629. InpicaToR MecHanisM, W. H. Wilson and W. J. 
rrie, London. 
19,630. Cases, G. G. M. Hardingham.—( Messrs. Felten 
and Guilleaume, Germany.) 
19,631. Means for Protectinc Books, A. Constable, 
London. 
19,632. MotTive-powEeR Enoines, G. Cawley, London. 
19,633. Sotrp Cortep Rivets, B. Willcox.—(H. &. 
Reynolds, United States.) 
19,634. Rovcninc-sHoz for Horsges, P. Albaret, 


London. 

19,635. Destroyine Insects, H. C. von Piickler, 
London. 

19,636. SeparaTinc Stonesfrom Grain, F. Bradstiidter, 
London. 

19,637. Propucrion of Borox SuLtpHate Compounns, 
E. Edwards.—(H. Bauer and J. Syiketta, Germany.) 
19,638. Tarcets, W. C. Mackinnon and F. Clark, 

London. 
19,639. APPLICATION of ScaLe to Maps,&c , E.J.Vickers, 


mdon. 

19,640. Pen and Penci. Hanpizs, J. Ormiston, 
London. 

Manvracture of Gas, T. G. 
London. 

19,642. VeLociprpe Drivinc Gear, J. Keen, T. R. 
Marriot, and F. Cooper, London. 

19.643. Paper Foipinc, &c., Macnine, W. Howard, 
London. 


Springer, 


13th November, 1891. 

19,644. Supportinc the Human Sprveg, C. G. Giimpel, 
London. 

—_ CENTRAL CUSHIONING APPLIANCE, B. W. Blunt, 

ston. 

19,646. Lamps for Burninc Benzouine, J. H. Wallis, 
Croydon. 

19.647. Improvep Fencing Hurpiz, J. 8. Lewis, 
Yardley: 

19,648. Fastenincs for Hanp Baos, A. Timpe, Man- 
chester. 

19.649. ApsUsTABLE Tap Wrencues, J. E. Leeson, 
Manchester. 

19,650. Recu_atinc Atracument, A. ©. Pain, Bir- 
mingham. 
19,651. Covptmscs for Connectinc Pires, T. Glen, 
Kilbarchan. 
19,652. FLUSHING 
London. 

19,653. Sroprixc Veuicies, A. Kohn, F. Adler, and T. 
Vaclav, Liverpool. 

19,654. Drawinc ATTENTION to ADvEeRTIsING SiGN 
Piates, H. Y. Dickinson, London. 

19,655. CoRRUGATED Bo1Ler Tubs, J. E. H. Bannister, 
Portsea. 

19,656. Lacinc JacguaRp Carbs, W. F. Dixon and W. 
Ayrton, Manchester. 

19,657. Jacket of Knittep Fapric, F. Rabe, Man- 
chester. 

19,658. VesseL for Tanninc Purposes, W. Francis and 
A. F. 8. Grant, London. 

19,659. Fast Dovste Kwot, R. Semmler, sen., Man- 
chester. 

19,660. Topacco Poucs, R. G. Barlow, Manchester. 

19,661. Brscurr Tins, J. Collins, Glasgow. 

19,662. Wire Netrrinc Macuinxes, 8. W. Johnson, 
Birmingham. 

19,663. CLosinc for Borries, C. Huelser.—(C. Ollen- 
dorff, Germany.) 

19,664. Door Sprixcs and Cuecks, J. 8. Stevens and 
C G. Major, London. 

14,665. Hypravutic Motor, C. J. Eyre, London. 

19,666. Uritisation of Evecrricity, C. P. Shrewsbury, 
London. 

19,667. Lamps for Evecrric Licutinc, C. P. Shrews- 
bury, London. 

19.668. Pipe, C Procopides, Manchester. 

19,669. Dress Preservers, R. Rees, London. 

19,670. Saips’ Bertus, G. D. Hall, Liverpool. 

19,671. Croraes Wasuer, J. 8. Gravells, Grimsby. 

19,672. Gor Ciurs, R Ramsbottom, Manchester. 

19,673. Vatves for CoMPRESSED AIR CHAMBERS, R. 
Ramsbottom and H. Roff, Manchester. 

19.674. MANUFACTURING AERATED WATER, J. McEwen, 
London. 

19,675. Cortiss VALve Gear, J. Horsfall, Halifax. 

19.676. Woven Wire Sprinc Matrresses, J. Pickering, 
Manchester. 

19,677. Expanpinc Reamers, F. Bosshardt.—(0. Heer, 
Austria. 

19,678. Brarinos of Bicycies, The Simplex Automatic 
Machine Company and C. H. Bingham, London. 


of Warer-cLosets, 8. Johnson, 





19,679. Openina Envevopes, E. J. Macready, Liver- 
1. 


191680. Automatic Batt Vatve for Gas Reservoirs, 
F. W. Webb, Crewe. 

19,681. Opgratinc Enp-cates of Munina Trucks, W. 
Rhoads, London. 

19,682. Invaips’ Drinkine VessgL, J. A. Murray, 
London. 

. JEWELLER’s Forceps, D. Mendelson, London. 

. Hoipixc Oren Doors, A. W. Berry, London 

. Tartor’s Measurine Device, A. Liebl, London. 

. Corn Counter, W. P. Huffman, London. 

. Comss, F. Reast, Hastings. 

. Marcu Box, H. Newman, Birmingham. 

. VeLocipepes, M. H. Spear, London. 
EnaMELLED Lerrers, V. A. B. Flemming, 
London. 

19,691. Ozonisinc Arr, J. C. Lawson, London. 

19,692. Fioors of Matt Houses, &c, O. Meurer, 


ndon. 
— Ve.ocirepes, P. Thomas and J. 8. Brown, 
mdon. 
19,694, CentrirucaL Separators, H. Pape and W. 
Henneberg, London. 
19,695. Rartway CARRIAGE WHEELS, H. van Heese, 
London. 
19,696. Burtat Vauct, G. C. Wyatt and J. K. William- 
son, London. 
19,697. Tosacco Pipes, H. Skilton, London. 
19,698. VenTiLator, A. J. Bond, London. 
— Rotary Parintinc Macuines, A. Sauvée, 
ndon. 
19,700. Mow1nc Macurnss, G. C. Downing.—(ZL. F. D. 
Dufour and P. Sartre, France.) 
19,701. ANGLE Bars of [Ron and Steet, W. W. Vaughan, 
London. 
19,702. Grease Traps, T. Rogers, London. 
19,708. Joint for Courtine Pirzs, F. W. Golby.— 
(—— Rausch, France.) 
19,704. AppLication of DepoLarisers for ELectRo- 
Lysis, J. C. Richardson, London. 
19,705. LeaTHEer Bextine, W. M. Angus, London. 
19,706. WasHING PHorocrapHic Prints, H. Holcroft 
London. 
19,707. Sprinc Frame for Cycves, J. Brittle, London. 
19,708. Cuitpren’s Fotpinc Carriaces, W. Cook, 





mdon. 
19,709 CoLLar and Necktie Houper, G. F. Carruthers 


mn. 

19,710. Treatment of Linen, &c., F. G. Annison, 
London. 

19,711. BLowpowns Fass Lamp, D. Allan, London 

19,712, Cookinc VessFis, A. Albert, London. 

19,713. Tres, T. Brooks London. 

19 714. Sart and other Cottars, &c., T. Brooks, 
London. 

19.715. Stonine Raisins, &c., C. F. Mann, London. 

19,716. Potan GaLvanic FasTeNinG, J. V. Orlowsky, 


ndaon 
19,717. Rartway CarRiaGE Communicator, C. Dutton, 


19,718. TrEaTiInG Grain, Rice, &c., F. E. V. Beanes, 
London. 

19,719. Savine Lire at Sea, M. T. Neale, London. 

19,720 Securine Lapres’ Hats and Bonnets, G. Austin, 


don. 
19,721. ComBINED ADVERTISING TABLET, &c., L. Boehm, 


mdon. 
19,722. KeyBoarp Musica Instrcments, F. Collins, 
ndon. 
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19723. Unperciearers for Drawinc Frames, G. 
Kearton, Manchester. 
19,724. Inpuctnc Currents of Arr, W. A. Granger, 


mdon. 
—  —geaaaaal Water Heaters, W. J. Righton, 
mdon. 
19,726. Expanptnc Apparatus, W. White, Manchester. 
19,727. Srrercainc Carpets, H. T. Craven, Stockton- 
on-Tees. 
19,728. Money-Boxes, C. H. T. Bikker, jun.,and J. H. 
and A. Hawkesford, Birmingham. 
19,729. CENTRIFUGAL MacuivEs for Syrups, H. Andree, 
Sheffield. 
19 730. Bearineos for AxLes of CarriacEs, M. Holz, 
Berlin. 
“ 31. Spannine Toots, T. Perls and M. Weegmann, 
erlin. 
19,732. Doc Leaver, E. C. Harvey, London. 
19,733. ALPHABETICAL PuzzLe, G. Marsden, Birming- 


ham 
19,734. Revo.vinc Wuistie, G. E. Freeman, Leices- 


er. 

19,735. Asupans, &c., for Frreptaces, T. A. Knowles, 
Glasgow. 

19,736. Automatic Fire or Gas LicHTER, G. Roger, 
Manchester. 

19,737. Gioves, W. Brown, Leicester. 

19,738. Cravats and Necxtirs, W. G. R. Penley, 
Jersey. 

19,739. TREATING SewaGeand other Matter, T. Wardle, 
Leek. 


19.740. Concrete Buitpinos, G. Jackson, Earlsfield. 

19,741. Fasteners for Boot Laces, &c., W. H. Potter, 
Nottingham. 

19,742, Mountine for CycLe Sappies, W. McLauchlan, 
Coldfield. 

19,743. Maxine Stace Gas Connections, H. W. Dover, 
Northampton. 

19,744. ALTERNATING CURRENT Macuinery, E. W. 
Smith, London. 

19,745. Sarery Lamps, F. R. Cox, London. 

19,746. CLoTra, W. Townend, Leeds. 

19,747. Steam Enornes, J. Dodd, Manchester. 

19,748. SappLtes for Bicycies, W. T. Garner, jun., 
Birmingham. 

19,749. Looxinc Giasses, J. Wootton and 8. Renschel, 
Birmingham. 

19,750. Mitrrary Bakinc Oven, D. Grove, London. 

19,751. Busxs, C. Libron, London. 

19,752. Hyprant Fire Extincuisner, J. Bevis, 
Loudon. 

19,753. Bevis for Harness, M. Stimming, London. 

19,754. Brace Bits for Bortnc Houses, T. O. Smith, 
London. 

19,755. PottsHinc Woon, F. J. Cox, London. 

19,756. Rerarsinc Neckties in Position, G. D. Bake- 
well, London. 

19,757. Firertaces, O. Wright and R. H. Warren, 
London. 

19,758. Coxe. Sir G. Elliot, Bart., and J. MacGowan, 
jun., London. 

19,759. Pacxine Boxes, J. Smith, Glasgow. 

19,760. Crips for Currs, W. Tagart, London. 

19,761. Securinc Tires to WHeEts, W. S_ Streat, 


London. 
19,762. Pans for Bottinc Sucar, R. and T. Morton, 


‘ow. 
19,763. Gotr Batis, J. A. F. Brand, Glasgow. 
19.764. Covertnc for Boots, A. Harel and G. Méliés, 


mdon. 
19,765. Securine the Urrers of Boots, W. K. Jackson, 
London. ; 
19,756. Tor, J. W. Titcombe and J. Bottely, Birming- 
ham 


19,767. VicyettiInc AtTracHmMEeNT, W. W. Horn.— 
(A. J. Lamborn, W. Nuneviller, and W. Knebber, jun., 
United States.) 

19,769. Tza or CorreeE Percotators, E. Drew, 

19,769. Door Furniture, F. U. Martin, East Dere- 


am. 
19,770. Distrisutina Steam Vatves, J. L. Berry, 
anchester. 
19,771. Attoys, A. K. Huntington and J. T. Prestige, 
jun., London. i 
19,772. Feep Pumps, J. Y. Johnson.—(C. Pieper, Ger- 
many. 


19,775 DiapHraoms for ELgcrro.ytic Decomposino 
Apparatus, A. Breuer, London. 

19,776. Doors and Winpows, J. 8. Fairfax.—(J. J. 
Eyraud, France.) 

19,777. Tank Furnaces, T. C. J. Thomas, London. 

19,778. Execrric Licutine Apparatus, R. A. Dawbarn, 
London. 

19,779. SHaRPenine Oi, A. W. Hayles, London. 

19,780. ConcenrraTine SuLpnuric Acip, C. J. Scho- 
field, Manchester. 

19 po CarRYING INTRENCHING TOOLS, H. F. Woodgate, 

ondon. 
19,782. Seraratinc CrusHeD Pyrites, W. Scoular, 


ndaon. 
19,783. MANUFACTURING CELLULOID BaLLs, G. L, Hille, 
London. 
19,784. Seats, T. Cruwys, London. 
19,785. DistT1LLERY Apparatus, J. G. Slater.—(Com- 
panhia Fabril de Artefactos de Metal, Brazil.) 
a. Arracuine Lacine Hooks, J. Booth, Birming- 
am. 
19,787. Yeast Sunstitute, D. Rylands, Barnsley. 
19,788. ConNER Pate and Enp Stray, H. B, Nash, 
Barnsley. 
19,789. Fasteners for Drivinc Bexts, I. Jackson, 
anchester. 
19,790. Hook for Ho_pinc Wartcues, B. C. Taylor, 
Birmingham. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


459,268. Pop Sarery-va.ve, J. M. Coale, Baltimore, 
Md.— Filed May 8th, 1891. 

Claim.—(1) A pop safety-valve having the seat sur- 
rounded by an annular well and provided with ports 
extending from the pop chamber to said well, and an 
annular valve located in said well and adapted to slide 
diametrically to close and open oe substantially 
as described. (2) A pop safety-valve having its seat 
surrounded by a well and provided with ports extend- 
ing from the pop chamber to the well, and an_ excen- 
tric ring located in said well having an internal groove 
and one or more ports through its thicker side, sub- 





stantially as described. (3) The combination, with the 
base A, having the valve seat a, ports a', and the flange 
a?, overhanging an annular well, of the ring B, located 
in said well and fitted to slide under the flange a2, said 
ring having the groove } and the ports }', substantially 
as described. (4) The combination, with the base A, 
having the valve seat a, ports a', and an annular well, 
of the ring B, located in said well and having the 
groove } and ports b', and a screw, C or other suitable 
means for sliding the ring diametrically, substantially 
as described. 
459,370. Sream Enarne, C. L. and G. F. Swain, Belvi- 
dere, 1U.—Filed December 5th, 1890. 

Claim.—In a steam engine, the combination of asuit- 

able casing having a centre division wall, which ispro- 
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vided with steam supply and steam exhaust pas 
sages, a cylinder located on each side of the division 
wall and oscillatory, suspended from a stationary sup- 
port, having one end open and the other end closed, 
a port communicating with the cylinder near its closed 











end and with the passages in the ition at the side 
and near its lower end, an adjustable plate for — 
up the wear and holding the cylinders in contact wit! 
the centre partition, and a crank for each cylinder 
having a direct communication with the pistons. 


459,404. Gas Enaine Starter, F. W. Lanchester, 
London, England.—Filed December 19th, 1890. 
Claim.—(1) In a gas engine starter, the combination, 
with a stop cock adapted to be attached to the com- 
bustion chamber and provided with the chamber 2, of 
the nozzle secured to the end of said stop cock beyond 
the chamber 2, means for igniting the gas issuing from 





19,778. REGULATING TEMPERATURE, J. Y. Joh _ 
. Pieper, Germany.) * 
19,774. Grare Sucar, &., J. Y. Johnson.—(C. Pieper, 

Germany.) 





the said nozzle, and a valve in the said c r, sail 
valve being adapted to close the entrance tothe nozzle 
automatically when the flame has passed through the 





stop cock and ignited the tents of the busti 

chamber, substantially as set forth. (2) In a gas 
engine starter, the combination, with a valve casing 
provided withthe chamber 2 and adapted to communi- 
cate with the combustion chamber, of the nozzle 5, 
means for igniting the gas issuing from the said nozzle, 
and a valve provided with longitudinal grooves and 
normally permitting the passage of gas from the com- 
bustion chamber through the nozzle, said valve being 
adapted to close the entrance to the nozzle automati- 
cally when the flame has passed through its grooves 
and into the combustion chamber, substantially as set 
forth. (8) A gas motor engine starting apparatus 
consisting of a nozzle opening from the cylinder to an 












external flame cr other igniter, the said nozzle con- 
taining a check valve which remains open except 
when subjected to a predetermined pressure within 
the cylinder, and means for keeping the exhaust port 
open during the usual compression stroke, and which 
can be readily thrown out of action when the engine 
is running, substantially as described. 


459,407. Sream Enoine, W. 7. Lord, Hammersmith, 
England.— Filed March 8rd, 1891. 

Claim.—(1) In a steam engine, the combination, 
with a cylinder, of a piston sliding therein, an oscil- 
lating valve on the end of the connecting rod ard 
pivotted in the said pisten, a stationary casting, such 
as 5’, supported above the cylinder, and a pipe 12, 
secured tothe said piston for admitting steam to the 
said valve and provided with — devices, such as 
rings or a stuffing box, whereby it may slide steam- 
tight within the said casting, which is in direct com- 
munication with the steam pipe, substantially as and 
for the purpose set forth. (2) In a steam engine, 
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the combination, with the stationary cylinder 2, of 
the piston sliding therein and having the cylinder 3 
secured to it, an oscillating valve on the end of the 
connecting rod and pivotted in the said piston, the 
stationary casting 5’, supported above the cylinder 2 
and forming the piston of the cylinder 8, and a pipe 
12, secured to the said sliding piston for admitting 
steam to the said valve and provided with steam- 
packing devices, such as rings, whereby it may slide 
steam-tight within the said casting, which is in direct 
communication with the steam pipe, substantially as 
and for the purpose set forth. 


459,470, Tuvere, N. M. Langdon, Port Henry, N.Y 
—Filed January 80th, 1891. 

Claim. (1) A tuyere and breast, one within and pro- 
jecting forwardly of the other, said tuyere and breast 
each having a separate removable nose-piece, substan- 
tially as set forth. (2) Thecombination, witha tuyere 
consisting of two or more detachable parts or sections, 
each part or section isting of two tric shells, 




















the whole when joined together having a centra 
yassage Way, and an annular closed chamber between 
the shells, provided with entrance and exit orifices 
and adapted for the circulation of water, of a tuyere 
breast adapted for the a oo oa of the tuyere, the 
outer shell of the large end of the tuyere being in con- 
tact with the inner shell of the nose of the breast and 
forming a joint, metal to metal, substantially as set 


forth 





Nov. 27, 1891. 


THE ENGINEER. 


433 








THE NICARAGUA SHIP CANAL, 
No. V. 

In our article published on November 6th we gave the 
estimated quantities of various items required to complete 
the canal and harbours, and stated that the total quantity 
of earthwork would amount to 66,775,000 cubic yards. 
The quantity of concrete reaches 616,000 cubic yards. 
This will probably be faced above water with stone or 
brickwork. It is proposed to make the lock gates of 
steel. A great quantity of timber will be required for the 
permanent works as well as for the temporary works. 
As there is no hostile tariff to face—free import for 


The Suez Canal as completed is in section so very 
different from the proposed Nicaragua Canal that it is 
hardly possible to make a comparison between them. 
The Suez Canal is being widened an additional 50ft., 
making it 120ft. at the bottom; but as yet only a small 
portion, under twenty miles, has been thus dealt with. 
Still, owing to better arrangements for conducting trafiic, 
the average time of transit has been reduced from 
33 h. 58 min. in 1887 to 24h. 6 min. in 1890; while, with 
the aid of the electric light, in 1888 the average time was 
22h. 26 min.; this, in 1890, was reduced to 22 h. 9 min. ; 
the shortest passage being, in 1888, 14h. 55 min.; and in 





| passed last year a greater tonnage than the Suez Canal. 


| The lock in question is 515ft. long, 80ft. wide, decreased 

| to 60ft. width at the gates. It has a depth of 17ft. over 

| the mitre sills, and a lift of 18ft. The lock is filled in 
eight minutes and discharged in the same time; in a single 
day eighty-seven vessels have passed through. We 
publish a photograph view of the lock, and have re- 
ceived, but do not reproduce, a view of a fleet of steamers 

| and masted barges waiting their turn at the entrance. 

| The following is a tabulated statement of traffic for ten 
years, taken from official returns :— 























material having been secured from the Governments | 1890, 14h. 15min. In September of this year a Penin- Sailing | | | Tonnage. 

of Nicaragua and Costa Rica under the concessions | Sular and Oriental steamer, 475tt. long, drawing 26ft. of | Year. rom [Steamers | ockages. —__— 

granted—it is probable that the cement, steel, bricks, | water, entered the Canal at Suez, took on board 1000 tons barges. | | Registered. | Actual freight. 

and also the granite, of which immense quantities will | of coal, and cleared the Canal at Port Said in twenty -four | S ase anms 

be used, will be imported from this country, as being the | hours. The length of the Suez Canal is 101 statute miles. | a ar | ws | eh 

cheapest market both for purchasing material and for Three-fourths of this is wholly in excavation, and the) ja) 1706 2117 | 91909 2'092'757 1,567,741 

engaging shipping. The metal work for temporary build- | remaining one-fourth through three lakes. Eveninthe| jgg2 | 1663 | 2739 | 2572 | 2,468,088 2,029, 521 

ings, the tools, clothing, and “on of » ep ey will | lakes the ——— on —= ae ~ — the | ses 1458 2039 2861 | ou a0 2,267,105 

less be to a great extent obtained here fcr the same | Necessary depth, so thai 8 portion cannot for naviga- | 7 3074 | 2,997, | 2,874,55 

— 8 | tion panpeses and the attainment of speed be fairly —_ a | pony ae red | 50es,ee7 | Noe 
The estimated cost of the work of construction is put at | pared with upwardsof 100 miles of the proposed Nicaragua 1987 | 2562 | 5968 | 4165 bye 5'494°649 

65,000,000 dollars, or about 13} million pounds sterling, | Canal, requiring neither excavation nor dredging to, jggg | 2009 | 5305 | 3845 | 5,130,659 6,411,423 

and our New York contemporary, Engineering News, | obtain a depth of 30ft.; and while this depth is secured | 1889 | 2635 | 6501 | 4684 7,221,935 7,516,022 


-— 











—————S 








LARGE LOCK, SAULT ST. MARIE CANAL, MICHIGAN, U.S. 


gives the following list of prices as the guide from which | for seven-twelfths of the total length of 169°44 miles, the | The average cargo per vessel was in 1884, 540 tons ; in 
the above estimate is compiled :— | remaining portion is better adapted for navigation than | 1889, 820 tons, an increase of nearly 60 per cent., showing 
d. 





£ % | the Suez Canal, as only about twenty-six miles is wholly that the tendency to carry in large vessels is not confined 

Earth excavation, per cubic yard eit aks! cay 01 | in excavation. to ocean-going freights. 
wa and sand dredging, gd = yard ...10d. oa ; | We have already drawn attention to the section ofa! The first locks built to facilitate the navigation between 
Rock eaier ae ar aad cat eee. ee | portion of this channel through the dividing ranges of lakes Superior and Huron were opened to traffic in 1855. 
Stone pitching, rock finished; per cubic yard 0 8 4 hill on the east and west sides of Lake Nicaragua; The difference in level of the lakes is about 21ft., and 
Concrete in locks, per cubic yard ... ... «.. 1 5 0 | through the low lands ample area is provided. We think, 18ft. of this has to be provided for at the locks, the 
Stone in breakwaters, from divide cuts, per ; | therefore, that the engineer’s estimate of twenty-eight remainder being accounted for by the fall in the river 
Ks — =, A SO 063 | hours may be taken as fair, so long as the traflic is a Sault St. Marie, 75 miles in length, -48in. per mile, or two- 
i art excavated for embankments, per cubic =, _| moderate one, but that when it becomes large the narrow thirds the head per mile allowed for between lake Nica- 
i Kart embankment from cuts, per cubic yard 0 1 0 pees of the Canal will prove an obstacle to satisfactory ——— — iy we ETHER uae 
' Rock for dams, from cuts ... 0.0... 0 wee working. | . etween two 10CKS, eac ourt. 
t Grubbing and clearing per acre 21 0 0 The — allowed for passing the locks, forty-five long by 70ft. wide, having 12ft. of water on their sills. 
: — piling in place, per — foot eatin” : 8 ; minutes, should prove ample, for although Mons. de | These at the time were the largest locks for inland navi- 
‘ wr esd bed  orpenconn } pgaleagaaa anes 5000 0 0 Lesseps, having had so great a success with the sea-level | gation, and carried the traffic until 1881, in the autumn 
$ Subegraghe, rt pr oh peat a Ono canal through the Isthmus of Suez, was willing to sacri- | of which year the lock we illustrate was partially used. 
: The estimate of £13,500,000 does not include the cost fice untold millions of money in order to secure this | It was not completed until 1883, and with this an enor 


of making the Canal from Lake Nicaragua to Lake 
Managua, of which definite information is not at present 
to hand, but it is considered that this can be made for 
about £56,000. 

The minimum depth of water throughout is to be 30ft., 
but the Canal could be opened and effectually used with 
a depth of 25ft., the permanent works being all made for 
80ft. of water; the width will permit of vessels passing 
anywhere except in the lock chambers, and through 
the two divide cuts, to the narrowness of which we have 
already called attention. Dredging to 30ft. could be pro- 
ceeded with at leisure in the wider portions of the waterway. 

Capacity for traffic—Quoting from official reports of 
the Suez Canal traffic, which state that the large steamers 
now navigate at a speed of six statute miles per hour 
and smaller ones at from six to eight miles, the following 
estimate of the time required for the passage from 
Greytown to Brito is made by the engineer :— 


H. M. 
26030 miles of canal at five miles per hour ... ... 5 12 
21°619 miles in three basins,at seven miles perhour 3 5 
64'540 miles in river San Juan, at eight miles per i 
va: » ee RM lee a ee © Gar Sry 
56500 miles in Lake Nicaragua, at ten miles per 
SR ee Ra ae eee ae 
Six lockages at 45 minutes each 4 30 
Allow for detentions in narrow cuts... 1 30 
Total t'me of transit 28 0 


feature for a project through the continent of America, 
there is no sound reason for making it a sine quad non. 
Indeed, the principle was discarded in the early stage of 
the practical consideration of the Manchester Ship Canal. 
The historic meeting that assembled at the house of 
the first chairman, the late Mr. Daniel Adamson, was 
summoned chiefly to deliberate on the feasibility of 
bringing the sea to Manchester, this being the leading 
idea of the late Mr. Hamilton Fulton, the engineer, who 
had been for some years addressing the public of Man- 
chester and district on the necessity of making 
Manchester a port for ocean-going vessels. The meeting 
asked for a report from Mr. Fulton, and also from Mr. 
E. Leader Williams. The former reported in favour of a 
sea level canal; the latter for a canal with locks, and the 
practical sense of the community, aided by the experience 


mous increase of traffic developed, so much so that the 

United States are preparing to build a second and still. 
larger lock of the following dimensions :—Length, 800ft.; 

width, 100ft., including the entrance gates, and having 

21ft. of water on the sills, and this, although the 

Canadians are making a canal on their side the river 

150ft. wide at bottom with a lock 600ft. long, 85ft. wide 

in the chamber, narrowed to 65ft. at the gates, with 18ft. 

6in. of water on the sills. The contract time for the com- 

pletion of this lock is 1892. 

These additional facilities will give room for an enor- 
mous development of traflic, and shows that the question 
of lockage for large vessels is not a bugbear to those 
best acquainted with the work of dealing not merely with 
steamers, but also with large barges in narrow waters. 

From statistics prepared in New York, it appears that 





of Mr. Abernethy as consulting engineer, quickly decided | the number of ships trading from the eastern ports of 

in favour of Mr. Williams’ proposal, which would save | North America and from Europe to the North and South 

millions of money and carry the cargoes at a level suitable | Pacific was in 1879, 2647 tons, with an aggregate tonnage 

for manipulation, instead of leaving them 70ft. below the _ of 2,671,886 tons. 

surface of the ground. | Hight years later, in 1887, statistics show the traffic to 
It is a mistake to suppose that there is any novelty in | be as follows :— 

using a canal lock for vessels of very large, if not of the | 

largest burthen; or that locks are a bar to the passage of 

an enormously large traffic, for we have on the Lake | 


Tons, 
Trade across the Isthmus of Panama... ..._ ... 1,217,685 
Trade between Atlantic and Pacific ports of the 





° 5 : Blbe? UGORUMIOR... 8... cs Ge ce CG. «MES 
Superior Canal, which, owing to ice, is only open for traffic Trade “wee "A tinntic ports of the United oy 
about 220 days a-year, a single lock used by vessels carry- States and foreign countries west of Cape 

‘ ing 8000 tons of cargo, and this canal is reported to have TION. cae ee sie, tts ee a 
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Tons. 
Trade between Pacific ports of the United 
States and foreign countries east of Cape 
oo GFE Bg rg ee Ee! 
Trade around Cape Horn of European countries 
—<Austria, Denmark, Norway, Sweden, and 
Russia not included, as statistics are not 
ibl oS reese 
Trade of British Columbia with Europe 39,818 
4,507,044 


Except the traflic by the railway across the Isthmus, 
the foregoing is all round the Horn, and no trade by the 
Cape of Good Hope and Suez Canal is included, and it is 
claimed that on this traffic, with an increase from 1889 to 
1895 equal in percentage to that of the eight years, 1881 
to 1889, the traffic would amount to nearly 7} million 
tons. That an enormous stimulus would be given to the 
trade between the east coast and west coast of North and 
South America cannot be doubted. A very suggestive 
table of distances is also compiled, from which we select 
the following examples :— 

Table showing Distances in Miles between Commercial Ports of the 
World and Distances Saved by the Nicaragua Canal. 











2 as.| 2. | gs 

es S@s2i «a 3 

From c& Scé| 385 3a 

3m s =F 3° 2 gF 

Miles. Miles. | Miles 

Liverpool to New Zealand .... 12,400 13,975 | 11,349 1,051 
be Hong Kong 18,030 15,051 13,786 1,265 
ee Yokohama 17,529 16,040 | 12,111 3,929 
« Guayaquil 11,321 _ 5,890 5,431 
se Callao ..| 10,539 — | 6,449 4,090 
in Valparaiso .... 9,600 — 7,436 2,144 
a SandwichIslands 14,080 _ 9,136 4,944 
France to Tonquin .. «| 17,750 15,201 | 13,887 1,314 
Hamburg to Mazatlan ... 13,931 —, 6,880 7,051 
on Acapulco ... 13,371 — | 6,320 7,051 
New York to San Francisco... 14,840 _ 4,946 9,894 
re Behring Strait 17,921 — 8, 9,895 
re Mazatlan... 13,631 _ 3,682 | 9,949 
ee Hong Kong 18,180 15,201 | 11,038 4,163 
re Yokohama ... 17,679 16,190 | 9,363 6,827 
ee Melbourne... 13,502 13,290 | 10,000 3,290 
i New Zealand... 12,550 14,125 8,680) 3,870 
€ falparaiso ... 9,750 — | 4,688 | 5,062 
New Orleans to San Francisco 15,052 — 4,047 | 11,005 
je Acapulco... 13,283 _ 2,409 | 10,874 
“a Mazatlan ... 13,843 — 2,969 | 10,874 
pa Guayaquil 11,683 — | 2,340; 9,343 
i Callao... 10,901 — | 2,988) 7,913 
a Valparaiso 9,962 — | 3,987 5,975 





Note.—The distances have been measurei by customary routes 
most convenient for sailing ships and slow freight steamers. 

We have laid before our readers an epitome of the in- 
formation collected on this important subject, informa- 
tion obtained, in the first instance, by the officers of the 
United States Government; and we have also seen that 
the constituted authorities have endorsed the reports of 
their officers. The surveys made at the instance of the 
Construction Company show every indication of great 
care having been exercised in their preparation ; the pro- 
ject is therefore started on a very different basis from most 
proposals of the sort, including the unfortunate Panama 
Canal, which seems almost to be despaired of, even by the 
French. As we have already noticed, a very considerable 
sum has been spent on preliminary works in Nic a. 
These are still in progress, and we hope that capital will 
be found to continue uninterruptedly to the completion of 
this great enterprise, tc which Mr. Menocal has devoted 
himself so assiduously for many years. 

That the Canal when complete would be of immense 
advantage to the commerce of the American continent 
and of the world cannot be doubted, and that the piercing 
of the American continent through Nicaragua, or by some 
other route, will be accomplished before a great number 
of years have elapsed, we think may be taken for granted. 
Let it once be felt that the volume of traftic is sufficient 
to warrant the capital being expended, and the work will 
doubtless be done. As the greatest shipowning and ship- 
building community, we are bound to follow the fortunes 
of the promoters with great interest. The necessity is 
brought home to us by noting the use made by our 
countrymen of the Suez Canal. Apart from our interest 
in our oldest colonies, the West India Islands, which 
would be more immediately affected, it behoves the 
Government and Englishmen, both at home and in the 
Colonies, to watch the development of this and any 
similar undertaking, so as to secure for our traders a fair 
field for their enterprise in any new departure from the 
accustomed trade route. 








ELECTRO-MAGNETIC UNITS. 





In dynamo design one of the most important questions 
which meet the engineer is the determination of the 
magnetic induction, or the total strength of the field in 
which the armature revolves. Formerly, the relation 
between this and the ampére turns on the field magnet 
had to be arrived at empirically, but since the law of the 
magnetic circuit has been understood it has been possible 
to predict it very nearly, provided the quality of the iron 
in the magnets, pole pieces, and armature, and the width 
of the air gap be known beforehand. 


If N be the total induction, N = 


the total magnetic reluctance of the circuit, which is 
equal to the sum of the magnetic reluctances of the 
several parts, which again each vary directly as the length 
and inversely as the product of the permeability and 
cross-section. C T being of course the number of ampére 
turns, the factor 10-1 is easily understood as reducing 
the ampéres to absolute units; it is also easy to see why, 
other things being equal, the induction should vary as the 
current, for current is measured by the force it exercises 
on a unit pole under certain defined circumstances. 
But it is not evident at sight why the factor 4 x should 
appear, why in passing in an engineering formula from 


4 ae , where R is 


ampére turns to magnetic flux we should have always to 
multiply by 12°56637. The reason is to be found in the 
definition of a magnetic pole, which is derived from the 
experimentally determined law of magnetic repulsion. 
“The strength of the pole,” says Maxwell, ‘‘is necessarily 
defined as proportional to the force it is capable of 
exerting on any other pole. Hence, the force exerted 
between two poles of the strengths m and m, must be 
proportional to the product m m,. The force f is also 
found to be inversely proportional to the square of the 
distance, D, separating the poles, and to depend on no 
other quantity; hence, we have, unless an absurd and 
useless coefficient be introduced, f = ee 

It follows from this that when m m, are each unity, 
and D is lem., that f is one dyne; the field of force 
over the surface of a sphere of 1 cm. radius is therefore 
unit field, and we express this by saying that through 
each square centimetre of its surface one line of force 
passes. But the surface of this sphere is 47 square 
centimetres, hence there are 47 lines of force through a 
unit pole. 

Now, when a conductor carrying a current moves in a 
magnetic field, the work done depends on the strength of 
the current and the number of lines of force the conductor 


|! 


cuts, and on these only. Hence, if a magnetic pole P pass 
through and round outside a coil of wire carrying a current 
C, the work done is 4 CT, for each of the 4 lines of force 
through the pole cuts the conductor T times, and if C 
be expressed in ampéres this becomes oer which is 
called the magneto-motive force of the coil, and is one 
important factor of the induction. 

We see, then, that to get rid of the factor 47 it would 
be necessary to change our unit magnetic pole, and since 
all the electro-magnetic units depend on it, all would 
have to be similarly changed. 

Mr. Oliver Heaviside, in a recent issue of the Elec- 
trician, seriously proposes to make this change in our 
fundamental electrical units, and to substitute what he 
considers a more rational system, with the object of 
relieving the unhappy students and “ practical” men, 
who find a difficulty in multiplying by 4, or in under- 
standing the formule above referred to in which this 
factor occurs. His argument is too lengthy to be quoted 
here, but he contends that the definition of unit magnetic 
pole is irrational, since it leads to the result that 47 lines 
of force pass through it, and proposes to so define it that 
only one line of force should pass through the pole. 

Mr. Heaviside has at least the courage of his opinions, 
and fully recognises the extent of the change in our 
system which would follow from this modification. But 
it is not quite clear from his article—which is one of a 
series—what ratios the proposed new units would have 
to those of the C.G.S. electro-magnetic units, and it may 
be interesting to examine this question, that we may 
realise the gravity of his demand. 

MM, 


Clearly the formula f = D= 





must be given up. We 
mM, 


D2”? That 


each of two unit poles may be in unit field they must be 
at such a distance that the surface of the sphere whose 
radius is that distance may be unity; thus, 4% D? = 1, 


and D2 = as 


must write f=k. and then determine k. 


Then putting f=1, m=1, m, = 1, 


1 
we get k = 7_, and the general formula becomes 


7 
f= iit , which equation is satisfied when f = 1 dyne, 
m =m, = one unit pole, and 4x D? = 1 square centi- 
metre. 

Now, a field of force is of unit strength when the force 
on unit pole placed in it is one dyne; in that case we 
say that there is one line of force per square centimetre 
of the field. The force on a pole of strength m would be 
m dynes. 

Let, then, m be the strength of the C.G.S. unit pole in 
terms of the [O.H.]}* unit ; and let two such poles be placed 
1 cm. apart, the force is one dyne 
mm, 
4x D”’ 
we get in this case 1 =i hence m? = 4-2, and m 

T 


=2 ./s. 

The (0.H.| field of unit strength therefore exercises a 
force 2 ,/ on a C.G.S. unit pole. 

The unit field is therefore stronger than the C.G.S. 
unit field in the ratio of 2,/ : 1; and the unit pole is 
less than the C.G.S. unit in the ratio 1 : 2 n/m. 

Next consider current. An infinite conductor carrying 
a current of 10 ampéres (1 C.G.S. unit) has at a distance 
of 2cm. a C.G.8. unit field surrounding it. Therefore, 
the field that surrounds it at that distance is 
iF [O.H.] units. 

Let C be the number of [0.H.] units of current in it. 





.*. from the formula f = 








* (O.H.] This is used throughout as a contraction for “‘ Oliver Heavi- 
side unit.” 





Then, from [O.H.] formula H = om r we have 


i 
2 /e 4n 
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oa Oe ge Sales 


10 ampéres 

a 

The [O.H.} definition of unit currentthen wouldbe: Unit 
current is that which flowing in unit are of a circle of 
unit radius acts on unit pole placed at its centre with a 


or the [0.H.] unit of current is 


force o 7 dynes. The relation, then, between, unit 


current and unit pole is—as in C.G.S. units—one corre. 
sponding to the relation between unit pole and unit pole. 

Unit current being thus altered, wnit quantity must be 
changed in the same ratio. And, since the unit of work 
may be presumed to be left unaltered, wnit difference of 
potential must be increased in the ratio of 2,/ 47:1. It 
follows that the unit of resistance must be increased in 
the ratio of 47:1, and all our resistance coils must be 
re-wound to please a pedant with a notion, and his clients 
of defective arithmetical power. 








A NEW PROCESS FOR PROTECTING IRON 
AND STEEL. 


WE briefly mentioned recently a process known as the 
electro-lead process. We may now add a few particulars. 
The covering metal used, unlike the old processes of the kind, 
is lead instead of an alloy of lead and tin as in terne plating, 
or zinc as in ordinary galvanising, than on any essential con- 
nection with electricity, the sole cause for appending the 
term ‘electro ’’ to its title being the subjection of the plates 
before dipping to the action of a pickling bath in which their 
cleansing is aided by the use of a weak current of electricity. 
The process, as carried out at the works of Messrs. Joseph 
Westwood and Co., at Millwall, consists essentially in treat- 
ing the materials to be coated in a pickling bath containing 
about 10 per cent. of hydrochloric acid and 1 per cent. of 
hydrofluoric acid at a temperature of 120 deg. Fah., trans- 
ferring thence to a tank of lime water at the same tem- 
perature, and thence toasolution of stannous chloride and zinc 
chloride also kept warm, and finally to a bath of metallic lead 
in which they are dipped or through which they are run, thus 
receiving a coating of the fused metal, sufficient, it is said, 
for their protection. The electrolytic treatment is confined to 
the first or pickling bath, and its value appears to be rather 
confined to hastening the cleansing process than to bringing 
about any result that could not have been attained by purely 
chemical means. A coil of wire netting was selected for 
experiment at the time of the visit of our representative, and 
its coating was effected in a very complete manner. Plates 
were also covered by simple dipping with similar success. It 
may, therefore, be conceded that by the aid of the careful 
pickling we have described—whether or no it depends in any 
sense on the employment of electrolytic cleansing—it is 
possible to cover iron and steel completely with lead. This 
is a step of considerable technical importance, as the attain- 
ment of an adhesive film upon iron or steel has been until 
lately a matter of some difficulty. That the adhesion of the 
lead to the iron is very considerable is proved by various tests 
of the coated articles that have been made. Sheet and bar 
metal can be bent and twisted after coating without causing 
the lead to exfoliate in the manner familiar to the users of 
galvanised goods. The known ductility of lead forbids the 
supposition that the coating would crack locally when thus 
treated. 

In point of cost the process compares favourably with 
galvanising, for several reasons. In the first place, the price 
of zinc is about double that of lead; secondly, the weight of 
the coating is stated to be only about one-half that needed in 
ordinary galvanising ; thirdly, the masses of zinc iron alloy 
which form at the bottom of galvanising baths are of course 
absent when lead is used ; fourthly, the baths themselves are 
not attacked by the melted metal, and their destruction can 
only result from their being burnt out by the furnace beneath, 
instead of occurring inevitably from the action of the metal 
within. Some tests have been made of various articles coated 
by the new process, the results of which are interesting, as 
showing its capabilities. Thus it is stated that small iron 
bars breaking at 26 tons per square inch broke at 24 tons 
when galvanised, while showing no such reduction of strength 
when lead coated. Sheet iron coated and bent double 
remained free from cracks, and the coating on the rivets, the 
heads of which had been squeezed flat or otherwise defaced, 
was similarly intact. Staples coated with lead showed a 
similar superiority to those galvanised, withstanding the 
test of opening them out flat with greater certainty than 
did those covered with zinc. Nuts and bolts, wires, telegraph 
posts, acid tanks, gas and water pipes, and many other 
articles are susceptible of treatment by the new process. 

The capabilities of the process in these respects having 
been demonstrated, there remains for consideration the im- 
portant question of the efficiency of the covering for the pro- 
teetion of the metal beneath it. As we pointed out the 
other day when describing another process of similar 
character, the known excellence of zinc and the preference 
that is rightly given it over tin when a covering of real 
permanence is required, depend upon the elementary electro- 
chemical fact that zinc is electro-positive to iron. Although, 
therefore, zinc is liable to strip from galvanised articles, the 
bare places are less liable to corrosion than they would be 
were the surrounding coating absent, precisely the reverse 
being true in the case of tin. Lead holds an intermediate 
position in this respect, and the point of supreme importance 
to be settled before any lead covering process can be accepted 
as replacing galvanising in all its developments is the 
question as to how far such corrosion may be expected to 
take place. The softness of lead is a property which is at 
once favourable and inimical to the permanency of a 
coating consisting wholly or mainly of it. On the one 
hand, as has been shown, it has little tendency to 
scale; on the other, it is readily removed by abra- 
sion. As long as the coating remains intact, the chemical 
inertia of lead will permit it to present an excellent front to 
the attacks of a corrosive agent; but when once the coating 
is destroyed at any given spot, that very chemical indiffer- 
ence will cause it to form the negative element of the couple, 
consisting of itself and the iron it is supposed to protect, and 
enhance by its presence the attack of the latter. How far 
this action will be of practical importance depends greatly 
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THE MANCHESTER SHIP CANAL 





upon the perfection of the adherence of the lead to the iron. 
Corrosion which is strictly local, although far from desirable, 
is of much less moment than that which, starting from a 
given spot, spreads beneath the film of protecting metal, and | 


continues its attack the more dangerously because un- 
perceived. 

A priori opinions are of little value in a case such as this; 
the matter is eminently one for direct experiment. Had | 
adequate attention been paid when the several lead processes, | 
of which this is a type, were conceived and afterwards put 
upon a semi-commercial footing, to the chemical as distinct 
from the engineering aspect of the question, the solution of 
this possible difficulty would have been already reached. 
Should those responsible for the exploitation of the new 
method satisfactorily prove that the trouble we have indicated 
is of smaller magnitude than at present appears, or can be 
overcome by some simple means, they wil] confer a boon upon 
the manufacturing community and no doubt reap a sufficient | 
reward themselves. 








MANCHESTER SHIP CANAL. 


LATCHFORD LOCKS. 

WE give two illustrations which show these locks in course 
of construction. They are situated at a point almost equi- 
distant by 
divide the tidal from the non-tidal portion of the work. From 
Eastham to Latchford the Canal will, as we have in previous 
articles described, be absolutely open to vessels without any 
locking, when the tide in the Mersey estuary has risen to 
within 6ft. of high water, and will continue thus free 
from all obstruction until the tide has fallen to the same 
level again. On a lower tide vessels must lock in and out at 
Eastham. 

But it will be seen from what has just been said, that 
most of the traffic will meet with no obstruction till half the 
distance to Manchester has been accomplished, and the 
Latchford locks reached. Here the tidal range is 6ft., and 
the total lift of the locks 16ft. 6in. As will be seen on 
reference to our first illustration, this portion of the under- 
taking is rapidly assuming a finished aspect; indeed there is 
little doubt but that this section will be ready long before 
the Runcorn and Warrington length is able to be used. 

The Canal, whose normal bottom width is 120ft., is at this 
point widened out so as to give access to two locks placed 
side by side. The larger one, on the left in our view—which 
is taken looking up stream towards Manchester—is 60O0ft. 
long by 65ft. wide; and the one on the right, designed for 
smaller craft, is 350ft. by 45ft. Each lock is further pro- 
vided with intermediate tail gates, so that no unnecessary 
consumption of water will be involved in passing vessels 
through. And a still further economy will be obtained by 
partly filling the one lock by the water displaced from the 
other; the discharge culverts in the lock-islands having been 
wey arranged to admit of this being done quickly and 
easily. 


In addition to the two locks just mentioned, three large 


sluices are also provided here, for the discharge of flood | must reserve further reference to the construction of this | latest modification in the rig of the ship is shown in our 
waters from the upper reaches of the work. These are | part of the work for a future date. 


the canal from Eastham and Manchester, and | 





| which have already appeared in our pages. 
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Fig. 1—LATCHFORD LOCKS 


erected on the extreme right, and have each a span in the 
clear of 30ft. They are designed and patented by F. G. M. 
Stoney, and are similar in all essential details to those 
erected at the Weaver Point and at Norton, particulars of 
They are simi- 
lar to those about to be erected at Richmond, and are made 
by Messrs. Ransome and Rapier, Ipswich, for erection by the 
Thames Conservancy. 

The method adopted for the construction of these locks 
was, owing to local difficulties, somewhat different from that 
followed at Eastham and Mode Wheel, Salford. In both 
these last cases the whole of the excavation was first got out, 
and then the concrete walls and apron of the lock chambers 
begun. But here such a course was not possible, on account 
of the restricted site. The lock islands and walls were there- 


| fore built in trenches; the “dumpling” left between the 


walls being used by the travelling steam cranes, and also 
occupied by the through lines of railway connecting the 
excavation works on the down-stream side with the spoil- 
banks and tip heads situate up-stream. As will be seen, these 
‘dumplings’? have now been removed, and the work of 
putting in the concrete aprons and erecting the gates is well 
in hand. 

The minimum depth of water in the Canal is, as our readers 


| will remember, 26ft.; but all the lock sills have been set at 


28ft. below water line, so that the whole of the Canal can at 


| any future time be deepened 2ft. by simply dredging, and 





without involving any extra outlay in alterations to pe:ma- 
nent works. 

The magnitude and detail of the work will perhaps be 
better realised from our second illustration, which is taken 
in the 65ft. lock itself looking up stream. Here is one of the 
fifty-eight steam navvies, by Ruston and Proctor, which have 
been used on that line of work. Many have already finished 
their tasks, and it is evident that the one in our view has 
almost got to the end of its allotted portion. We ought to 
mention that all the railways seen in our illustrations are of 
the ordinary gauge, viz., 4ft. 8in. 

The process of meeting the head gates, too, is shown in 
both views, while the temporary bridges in Fig. 2 carry an 
occupation road and a brook respectively across the line of 
cutting. The temporary pumping station and water tower 
on the top of the left bank in Fig. 1 was put down for the 
purpose of keeping the site properly drained during con- 
struction. The pumping engine, of the “rocker” type, is 
one which did good service in draining the Severn Tunnel 
works during construction by the late Mr. T. A. Walker, and | 


| was brought up to its present work by him, after he had 


completed that monument to his skill and perseverance. 
During the great floods which broke in on this portion of | 
the works last November, the water stood some 35ft. or 40ft. | 
deep in the foreground of our Fig. 1 view; and to remove | 
this special pumps, by Gwynne were put down temporarily | 
in the lock chamber. 

The shoot just below the “rocker” pumps is used for 
conveying washed gravel for concrete from the bank top into 
| ballast wagons. As will be seen, the whole of the lock walls 
| are of concrete, up to the limestone fender course, but above | 
| that level they are faced with blue brick. However, we | 


| place as flag-ship of the old Duke of Wellington, 121 guns, 


MANGANESE STEEL DREDGER CHAIN PINS. 





THE engravings below illustrate the remarkable compara- 
tive resistance to wear under the most severe conditions 
offered by manganese steel. Fig. 1 shows a forged steel pin 
taken out of one of the Ribble Navigation dredgers after three 
months’ wear. Fig. 2 shows one of Hadfield’s manganese 
steel pins from the same dredger after being in use ten 
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months. From these views, which are from a photograph, it 
would appear that the manganese steel will probably last six 
times to eight times as long as the forged steel pin. 








H.M.S. NELSON. 





THE Nelson, which we illustrate on page 442, has taken the 


the last wooden three-decker built for the British Navy, 
and first commissioned during the Crimean War. The 
Nelson was built in Glasgow, and completed in 18€0. She.is 
280ft. long, 60ft. beam, and 7630 tons displacement. Her 
engines, by Elder, give her a speed of fourteen knots. She 
is sheathed with zinc. Her side armour is Qin. and 6in. 
thick. She is stated in Brassey’s ‘‘ Naval Annual” to carry 
four 18-ton muzzle-loading guns, eight 12-ton muzzle-loaders, 
four 4‘7in. quick-fire guns, and twenty quick-firing guns of 
small calibre, eight machine guns, and one boat gun. The 





illustration, 
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THE ELECTRICAL CONSTRUCTION CORPORA- 
TION’S WORKS, BUSHBURY. 


AmonGstT the leading firms engaged in what we may term 
heavy electrical engineering is the Electric Construction 
Corporation, a description of whose works at Wolverhamp- 
ton we are now, by the courtesy of the works director, Mr. T. 
Parker, enabled to place before our readers. 

The Electric Construction Corporation was formed in 1889, 
taking over amongst others the firm of Messrs. Elwell-Parker, 
and so far as the works now describedare concerned, they are 
the development of this portion of the Corporation’s business. 
The firm of Messrs. Elwell-Parker, established in 1884, was 
the outcome of a partnership made in 1882 between Mr. 
Thomas Parker, M.I.C.E., and Mr. Bedford Elwell, the 
former of whom held the position of managing director until 
the transfer to the Corporation, since which date he has 
acted as works director. 

The progress made during the first few years after the esta- 
blishment of Messrs. Elwell-Parker was exceedingly rapid; 
the works in Commercial-road, Wolverhampton, were from 
time to time extended until all the available surrounding 
land was taken in. The large increase in the size of 
the machinery constructed, and in the important contracts 
entrusted to the firm, decided the Corporation when taking 
over the business at once to build a new works, where special 
facilities could be given for the rapid and economical produc- 
tion of engineering plant of any size. These new works are 
situated at Bushbury, near to the London and North-Western 
Railway, and about one and a-half mile north of the centre of 
Wolverhampton. Here is a piece of land of twenty-four 
acres in extent belonging to the Corporation, and affording 
room for further development. The buildings at present 
erected cover 2°8 acres of ground, and provide 3-1 acres of 
floor space. The main shop alone covers 1-6 acre. Approach- 
ing from the Stafford-road, we notice first the lofty walls of 
this shop, and then the substantial buildings of the adminis- 
trative department. These comprise commodious offices for 
draughtsmen, clerks, and managers, with waiting-rooms, &c. 
All are arranged on the ground floor; they are substantially 
built and fitted up in a comfortable and elegant, though not 
extravagant style. The directors of the Corporation are evi- 
dently alive to the fact that to get the best work from their 
employés, whether in — or offices, it is desirable to keep 
them in such a state of ily comfort, that all their energies, 
bodily and mental, may be put into the work to be done. 

On the left of the entrance gates are situated the chemical 
laboratory, and the electrical testing-room. In the former, 
which is fitted up in the best modern style, experiments in 
promising directions in electro-chemistry are constantly 
carried on—experiments which are frequently followed by 
some new departure in chemical industries. 

The electric testing room is used for calibrating the instru- 
ments made in the works, testing iron for hysteresis, testing 
transformers, &c. It is supplied with three reflecting galva- 
nometers, viz., high-resistance, Ballistic, and D’Arsonval, 
each mounted on a brickwork pier; also a Sir W. Thompson’s 
ampére balance and other instruments. 

ing now to the manufacturing portion of the works, 
we notice that they have been laid out with excellent judg- 
ment. Sidings from the railway enter the works, and thus 
materials are delivered from the railway wagons just where 
they are wanted, and finished goods are delivered into the 
wagons with the least possible cost of handling. All the 
workshops, with the exception of two galleries only, are on 
the ground floor. The pattern store and pattern shop are 
each 100ft. by 33ft., covered with slated iron roof with con- 
tinuous skylights, and having windows at one side. In the 
ey store is a circular saw, 30in. diameter, worked by a 
d from an electro-motor, and in the pattern shop is a line 
of 2in. shafting, driven by another electro-motor, giving 
motion to two band saws, patternmakers’ lathes, and a wood 
drilling machine. There are eighteen benches for pattern- 
makers and joiners, and ample room for more. The iron 
foundry is a building 160ft. by 80ft., with an iron roof in two 
bays, each 40ft. span, with continuous skylights. The height 
to the eaves is 30ft. One noticeable feature of this and all 
the other workshops is the abundance of air and of light. 

In one of the bays of the foundry, where heavy castings 
are made, is a 10-ton electrically-driven travelling crane. 
This is under the most perfect control by the attendant. It 
was made, as was the case with the travelling cranes in the 
other shops, by Messrs. Carrick and Ritchie, of Edinburgh, 
the electrical part being added by the Electric Construction 
Corporation. Besides the 10-ton traveller, there is a 5-ton 
hand traveller in this bay. The other bay is used 
for light castings only. There are two cupolas—one 
being a Stewart’s “‘ Rapid,” by Messrs. Thwaites Bros., and 
two core stoves. The railway enters one end of the foundry, 
so that castings may be placed at once on the railway wagons, 
either for rt to a distance, or to other parts of the 
premises. The end of the foundry remote from the railway 
siding is at present filled in with a wooden screen in view of 
future extensions. The cupolas are supplied with blast by a 
No. 4 Root’s blower, by Messrs. Thwaites. This is driven by a 
countershaft worked from a 12-horse power electro-motor. 
The loam mill is driven from the same countershaft. Besides 
the siding at the end of the foundry, there is another for pig 
iron and coke. 

The brass foundry is 63ft. by 40ft., with a lofty roof, similar 
to that of the iron foundry. There are nine pot furnaces, 
= auxiliary forced iraught for specially high tempera- 

ures. 

The blacksmiths’ shop 1s adjacent to the ironfoundry, and 
is provided with iron hearths supplied with blast from a 
culvert extending around the shop. 

We now cross the yard to the main building, which is at 

resent 290ft. long by 160ft. wide. The end which is furthest 

m the road is filled with a wooden screen like that in the 
foundry, so that the building can be lengthened when neces- 
sary. This shop is 30ft. high to the eaves, and is divided into 
eight bays of various widths, each covered with an iron 
framed roof with continuous skylights. The roofs are 
supported by cast iron columns, in groups of four in the first 
bay, where erecting is done, and of two in the other bays. 
On the same columns are also provided supports for the rails 
of the travelling cranes, and the brackets for the line shaft- 
ing. Distance pieces unite the columns in each group to 
give the necessary stiffness. The first bay, which has a 
central span of 45ft. with two side spans each of 25ft., forms 
the heavy erecting shop. It is provided with two 10-ton 
travelling cranes electrically driven, similar to the one in the 
ironfoundry. In this bay are situated all the heaviest 
machine tools. We noticed a very fine planing machine by 
Whitworth and Co., Manchester. This will plane 20ft. by 
12ft. by 8ft. high. The weight of the moving table is 18 tons. 
The countershaft of this machine is driven by an electro- 








motor for its sole use, and not from the line shafting. A 
treble-geared break lathe to turn to 12ft. diameter, two large 
radial drills, and a large horizontal boring machine, all by 
Whitworth and Co., are amongst the most noticeable tools in 
this bay. At the time of our visit there were in course of 
erection six 100 unit—134-horse power—1000 volt continuous 
current dynamos for the Crystal Palace and Oxford; three 
100 unit—134-horse power—1000 volt, and 220 volt dynamos ; 
four 75 unit—100-horse power—and four 65 unit—90-horse 
wer—machines for electro deposition, and ten 40 unit—54- 
orse power—continuous current transformers, which, as our 
readers may remember, each consist of a dynamo and a 
motor on the same spindle. Besides these there were smaller 
machines too numerous to mention. 

At the end of the erecting shop nearest to the railway is 
the testing department. Here the dynamos or motors being 
tested are bolted to cast iron slides with grooves let in to the 
concrete floor. The necessary power is derived from the main 
countershaft, driven from the engines as afterwards described. 
At the time of our visit, a 100 unit—134-H.P.—continuous 
current dynamo was under test. This gave current toa 
40-unit—54-H.P.—continuous current transformer, which 
reduced the E.M.F. from 1000 to 100 volts. A 50-unit— 
67-H.P.—alternator with transformers was being tested at 
the same time. 

In the next bay are a large number of ordinary machine 
tools, such as lathes, milling machines, &c., and a fine hori- 
zontal boring and milling machine by Messrs. Greenwood and 
Batley. Lighter work is dealt with in this bay; it is com- 
manded by a 5-ton electric travelling crane. Inthe next bay 
are several sawing machines for cold iron, and a number of 
other machine tools, many of them specially made by the 
Electric Construction Corporation to suit their own require- 
ments. Here is alsoa5-ton hand travelling crane. A narrow 
gauge railway extends across all the bays in the centre of 
their length. This is commanded by all the travelling cranes 
in the main shop, and by its means the tranSport of goods 
from one bay to another, if required, is easily effected. The 
bay farthest from the erecting shop is devoted to armature 
winding. Here are a number of winding machines driven 
from a line shaft worked by an electro-motor, and also a 
5-ton traveller to deal with heavy armatures. 

The warehouse and stores are formed by partitioning off the 
ends of the four last bays. They are exceedingly light and 
commodious, being the full height of the building, and are 
commanded by the travelling cranes of the respective bays 
of which they form the ends. The only parts of the works 
not situated on the ground floor are two galleries in the 
erecting bay. Each of these is 256ft. by 26ft. -These are 
devoted to brass finishing, and to the manufacture of switch 
boards, measuring instruments, &c. The whole of the main 
block is floored either with concrete or with wooden blocks, 
and warmed when required by means of steam pipes. The 
manner in which power and light are generated and distri- 
buted in these works is a feature of special interest, and we 
venture to say that the system here adopted is one which 
will come into extended use when its merits are more widely 


own. 

The boiler-house is situated at one side of the main 
building. It is 78ft. by 46ft., and at present contains four 
Babcock and Wilcox boilers, each of 160-horse power, the 
working pressure being 150lb. There are two Worthington 
feed pumps, and one for pumping from a brook into the feed- 
water tank. Duplicate feed-pipes are fixed, and steel steam 
pipes with copper bends from each boiler. There is space for 
three more boilers, and a Green’s economiser is placed 
between the boilers and the chimney stack. A railway 
siding outside the stokehole, and at a higher level, allows 
coal to be dumped directly into the stokehole through 
openings in the wall. The boilers supply steam to two 
coupled horizontal engines by Robey and Co. These are 
respectively 13}in. and 214in. cylinders, 30in. stroke, running 
80 revolutions per minute, compound non-condensing. They 
are fitted with Robey and Co.’s well-known automatic expan- 
sion trip gear. These engines drive from their fly-wheel by 
a 13in. belt on to a pulley on a main countershaft, and they 
generate power sufficient for the present ordinary require- 
ments both of shop driving and lighting. The countershaft 
is 7tin. diameter, and is the only large shaft in the works. 
There are also two other engines, one a compound vertical by 
James Watt and Co., with cylinders 14in. and 23in. diameter, 
stroke 15in., running 180 revs. per minute; and one vertical 
engine 10in. by 14in., by Marshalls, of Gainsborough. Of 
these the compound engine drives the above-mentioned 
countershaft direct by means of clutch couplings, and the 
Marshall engine runs independently for testing small 
dynamos. These vertical engines are only used when 
dynamos are being tested, or in case the Robey engine 
should require repairs. From the countershaft is 
driven, by means of a belt 15in. wide, a shunt-wound 
dynamo, giving a current of 800 ampéres at 110 volts, 
i.e. 118 electrical horse-power. A duplicate machine, 
which can be driven from the same countershaft, serves 
as a stand-by, or to give current for testing motors. 
From the dynamo electric energy is distributed wherever 
required. The main insulated conductors run horizontally 
high up along the end wall of the main building and down 
at every roof valley, then running in concrete trenches along 
by each row of columns. The lower part of these same 
trenches serves to convey the rain water brought down from 
the valley gutters, care being, of course, taken to keep the 
electric conductors quite dry. The conductors for the over- 
head electric travelling cranes are of bare copper wire, the 
positive at one side, and the negative at the other. Current 
for the outlying buildings is supplied by overhead conductors 
crossing the yard and roadway. 

At convenient points directly underneath the line shafts 
are placed electro-motors deriving their current from the 
conductors in the trenches below. These electro-motors are 
all of the same size, and they are placed wherever required 
to drive the line shafting above them. They require no 
foundations, being simply laid on the concrete floor and 
levelled. Their own weight is sufficient to keep them steady. 
Each motor is provided with its own switch for turning the 
current on or off, and also with an ammeter which shows the 
current passing at any moment, the electro-motive force 
being uniformly 105 volts. There are now in use four motors 
for electric travellers, one for a circular saw, one for a 
polishing spindle, one for a planing machine, and nine for 
driving shafting. All the line shafting throughout the works 
is of the uniform diameter of 24in., and runs at 120 revolu- 
tions per minute. This simplifies matters to a wonderful 
extent, as will readily be understood. If any line of shafting 
is too long to be driven by one electro-motor, another motor is 
put down just where required. All the line shafting is carried 
in long cast iron swivelling bearings, in brackets secured to 
each group of columns. These bearings and brackets were 








‘ 


designed by the Electric Construction Corporation, and made 
by Platt, of Wednesbury. The lubrication is by oil in a 
needle lubricator in the centre of each bearing, with a 
Stauffer solid grease lubricator near each end. The pulleys 
throughout have wrought iron perforated rims. Castings with 
T grooves are fixed longitudinally in each bay under the line 
shafts, for the purpose of attaching countershaft brackets for 
overhead motions for machine tools wherever required. The 
convenience of the electric methods of driving leaves nothing 
to be desired. There is no shaft in the works of more than 2}in. 
diameter, excepting only the short main countershaft on to 
which the power of the engines is delivered. There is no 
heavy gearing to absorb power, and the advantages of con- 
centration of the power-generating plant, and the facility of 
driving distant lines of —— or isolated machines, are 
attained with an ease impossible by any other system. 

As may readily be supposed, the whole of the works and 
offices are lighted electrically, the energy required for this 
purpose being obtained from the same mains that transmit 
the power. There are at present ten arc lamps in use, which 
are run two in series, and about four hundred 16-candle 
power incandescent lamps of the usual type. 

The remarkable system of electric driving adopted at these 
works is attended with very good results as regards economy, 
though precise figures to afford a comparison with ordinary 
methods are, from the nature of the case, somewhat difficult 
to obtain. It is, however, in contemplation to provide the 
necessary apparatus for making complete tests of the 
efficiency of the plant. But every engineer can see that it is 
exceedingly good work for a pair of engines, such as we have 
described, to drive about 1100ft. run of line shafting, together 
with 115 machine tools—many of them large—and their 
countershafts, and four electric travelling cranes, besides 
the lighting of the whole of the works. It may be objected 
that though this plant can be operated well by a firm of 
electrical engineers, yet that it would break down in ordinary 
hands. To this the answer is, that once the dynamo leads 
and motors are fixed, they require less attention, skilled or 
otherwise, than ordinary machinery. At these works such a 
thing as the burn out of a motor armature or other serious 
mishap has never occurred. 

The Corporation have provided convenient dining-rooms 
for those of their operatives who live at a distance from the 
works. These rooms will accommodate 400 persons, male 
and female, and are provided with suitable kitchens for 
cooking and warming meals. 








THE CHICAGO EXHIBITION. 


Tue Transportation building is one of the group forming 
the northern or picturesque quadrangle. It is situated at the 
southern end of the west flank, and lies between the Horti- 
cultural and Mines buildings. Its axial relation is with the 
Manufactures building on the east side of the quadrangle, the 
central feature of each of the two buildings being on the 
same east and west line. The Transportation building is 
simple in architectural treatment, although it is in- 
tended to make it very rich and elaborate in detail. In 
style it savours much of the Romanesque, although to the 
initiated the manner in which it is designed on axial lines, 
and the solicitude shown for fine proportions and subtle rela- 
lation of parts to each other, will at once suggest the methods 
of composition followed at the Ecole des Beaux Arts. Viewed 
from the lagoon, the cupola of the Transportation building will 
form the effective south-west accent of the quadrangle, while 
from the cupola itself, reached by eight elevators, the northern 
court, the most beautiful effect of the entire Exposition, may 
be seen in all its glory. The main entrance to the Trans- 
portation building will consist of an immense single arch, 
enriched to an extraordinary degree with carvings, bas- 
reliefs, and mural paintings. The entire feature will form a 
rich yet quiet colour climax, for it will be treated entirely 
in leaf and will be called the Golden Door. The remainder 
of the architectural composition falls into a just relation of 
contrast with the highly-wrought entrance, and is duly quiet 
and modest, though very broad in treatment. It consists 
of a continuous arcade, with subordinated colonnade 
and entablature. Numerous minor entrances are from 
time to time pierced in the walls, and with them are 
grou terraces, seats, drinking fountains, and statues. 
The interior of the building is treated much after 
the manner of a Roman Basilica, with broad nave and 
aisles. The roof is therefore in three divisions; the middle 
one rising much higher than the others, and its walls are 
pierced to form a beautiful arcaded clere-story. The cupola, 
placed exactly at the .centre of the building and rising 165ft. 
above the ground, is reached by eight elevators. These 
elevators will of themselves naturally form a part of the 
Transportation exhibit, and as yi will also carry passengers 
to galleries at various stages of height, a fine view of the 
interior of the building may easily be obtained. The main 
galleries of this building, because of the abundant placing of 
passenger elevators, will prove quite accessible to visitors. 

The main building of the Transportation exhibit measures 
960ft. front by 256ft. deep ; from this will extend westward to 
Stoney Island-avenue a triangular annexe covering about 
nine acres, and consisting of one-storey buildings 64ft. wide, 
set side by side. As there will bea railway track every 16ft. 
and as all these tracks will run east and west, these annexe 
buildings may be used to exhibit an entire freight or passen- 
ger train coupled up with its engine. It is likely that the 
display of locomotive engines will be quite stupendous, for 
they will all be placed end on to the central avenue or nave 
of the main building. As there will be probably at least 
100 engines exhibited, and placed so as to face each other, 
the perspective effect of the main avenue will be remarkably 
effective. Add to the effect of the exhibits the architectural 
impression given by a long vista of richly ornamented colon- 
nade, and it may easily be imagined that the interior of the 
Transportation building will be one of the most impressive of 
the Exposition. 

The exhibits to be placed in the building will naturally 
include everything of whatsoever name or sort devoted to 
purposes of transportation, and will range from a baby 
carriage to a mogul engine. 

The style of architecture of the Mines building, p. 446, is 
classic, and its dimensions are 700ft. by 350ft. The height to 
the main cornice is 65ft. There is an entrance on each side of 
the building, the grand entrances being at the north and 
south end. These are 110ft. high and 32ft. wide, each open- 
ing into a vestibule, 88ft. high, and elaborately decorated. 
At each corner of the building there is a pavilion, 68ft. square 
and 90ft. high, surmounted bya dome. A balcony, 60ft. wide 
and 25ft. high, encircles the building, and leading to it are 
eight stairways. The roof is of glass, 100ft. from the floor. 
The cost will be 350,000 dols. 
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RAILWAY MATTERS. 
Carro is to have a central railway station, for which 
plans have been made to provide for six different lines of railway. 


THE junction between the Eastern and Western Rail- 
ways at Steynsburg, completing the Colonial railway system, was 
officially opened on the 20th inst., amid great rejoicings. 


Ir is stated that the Great Southern Railway Company 
of Ireland took over on the 23rd inst. the working of the Kanturk 
and Newmarket New Railway, which was constructed at a cost of 
£545,000. The company is also negotiating for the purchase of 
the line. 


Mr. Witu1am Morris, who for the past six years has 
been superintendent of the northern section of the Great Western 
Railway, has been promoted to the position of assistant-super- 
intendent of the company’s system, and will shortly leave Chester 
for London. | 


Tue directors of the Taff Vale Railway have appointed 
Mr. Harland, of Southall, to be traffic manager. On the Cambrian | 
Railways Mr. Aslett has ded Mr. C 


; , and the high 
reputation which has preceded him is accepted as a certainty of a 
vigorous career. 


A paper on “ English and American Rolling-stock” was | 
read before tho Association of Birmingham Students of the Institu- | 
tion of Civil Engineers during the week, by Mr. J. D. Twinberrow, 
Student Inst. C.E. The paper was much appreciated, and a long | 
discussion followed. 


Tue electric street railway construction account for | 
the United States, for the seven months ending September Ist, | 
1891, is given as follows :—Increase in companies 85, in miles con- | 
structed 350, cars in use 575; making a total of 400 roads, with | 
3000 miles of line, and 5000 cars, 


Last month the American Street Railway Journal | 
yublished a suuvenir number in connection with the American 
Etreet Railway Association meeting. It is a most remarkable | 
example of the printing and publishing arts, and contains much | 
of great interest on electric railway matters. | 


Tue Midland Railway Company are promoting a Bill | 
for the extension of their Chapeltown branch, and for the widening 
of their Chesterfield and Sheffield line. The object of the widening 
ie that the company may cope with the extra traffic they anticipate 
from the Dore and Chinley Railway, and to deal more efficiently 
with the rapidly-increasing traffic on their main line. 


Tue London and North-Western Railway Company 
have fixed upon a most excellent site for the station they intend to 
build at Sheffield. The location is close to the Maunche Hotel, 
near to Wharf-street and Exchange-street. The company are to 
make a railway from Woodburn Junction, on the Manchester, 
Sheffield, and Lincolnshire line, to their terminus in Sheffield. 


Mr. James STEEL, well known to our older readers in 
connection with the railway brake controversy, died at Glasgow | 
on the 16th inst., in his 71st year. Mr. Steel possessed consider- | 
able mechanical aptitude ; and in addition to his brake inventions, | 
he introduced many improvements in the appliances connected 
with his own business as a brewer. He was formerly a member of | 
the Glasgow Town Council, and generally a prominent personality 
in the northern manufacturing metropolis, 


PARLIAMENTARY notice has been given by a new and | 
independent company of its intention to promote a Bill in the 
next session of Parliament for powers to construct an electrical 
underground railway, commencing by a junction with the Great 
Northern Railway at Finsbury Park, and terminating in the City 
about the centre of Finsbury-pavement. Powers will also be 
sought to run into and use the Finsbury Park Station of the | 
Great Northern Railway Company. 


Tue street car lines of Toronto have been secured by 
the municipality, and the city has leased them to private in- 
dividuals for a term of years, receiving as rent 800 dols. a year per | 
mile of track, or 1600 dols. per mile of double track, and 8 per cent. 
of the gross earnings. Workingmen can secure eight-trip tickets for 
25 cents, good for any time before eight a.m. and between five | 
and 6.30 for the return home. Children under nine years are | 
carried for half rates, and school children’s tickets are sold in | 
bunches of ten for 25 cents. Under this system, the first month’s | 
returns placed 11,651 dols, in the city treasury. | 


THE Portstewart Steam Tramways Company—in con.- | 
nection with the Belfast and Northern Counties Railway Company 
—have had some of their tramcars fitted with the Porri patent | 
emergency brake, to act automatically in the event of a car breaking 
away from the engine, and also for application by hand when | 
required. The brake was some time ago tested by Major-General 
Hutchinson, R,E., and approved by the Board of Trade. It has 
been further approved by the Board of Trade inspector at Bel- 
fast. The inventor, Mr. Louis Porri, of Grimsby, is now informed 
by Mr. B. Malcolm, the company’s engineer, that in the trials 
made to test it the brake proved satisfactory. 


Durine the period 1871-90 Italy has expended 
1,831,000,000 lires on railways, for which 6520 kiloms. have 
been built, and there are further to be expended 65,000,000 lires 
in 1890-91, 60,000,000 lires in 1892-96, and 37,000,000 lires in 1897, 
when the railway plan adopted bas been carried out. The total 
cost of the Italian railways at the end of 1890 is estimated at about 
3,226,000,000 lires, their length being 13,116 kiloms., whilst tke 
gross earnings in the past financial year amounted to 248,900,000 
lires, the earnings per kilom. being as follows on the various lines : 
The Mediterranean railway system, 25,476 lires ; the Adriatic rail- 
way system, 20,583 ; the Sicilian railway system, 11,097; the 
Venetian railway system, 8195; and the main line in Sardinia, 
4110 lires. In the year 1889-90 it was estimated that the State 
would have a —- on the working of the railways by the 
companies by which they are worked amounting to 61,000,000 lires, 
but nothing has yet been paid, and the cost of improvements, 
renovations, increase of rolling stock, &c., has, therefore, been 
greatly curtailed, 


PvuBLIC agitation for a reform in the management of 
French railways is being kept alive upon the other side of the 
Channel by a continuance of the series of accidents that, during 
the past few weeks, has become unpleasantly conspicuous. Two 
weeks since, for instance, there were no fewer than four serious acci- 
dents within twenty-four hours. The majority of them arise from 
collisions between passenger and goods trains, and herein seems 
to lie the principal element of danger in railway travelling. At 
this time of the year the merchandise rolling stock upon the various 
railways is largely monopolised by the sugar refiners, and so 
— are the demands upon the companies for wagons, that in 

astening transport the service becomes disorganised. The 
position is the more difficult, since the usual autumnal requirements 
of the sugar refiners are supplemented by a heavy demand from 
the ironmasters, who are unable to make deliveries to consumers 
with anything like ordinary promptitude, The obvious remedy 
for this state of things is an increase in the rolling stock, and 
this is what some of the companies are now doing, the Nord 
having lately contracted with the St. Denis Company for the supply 
of a large number of wagons. But this disorganisation of the 
goods traffic is by no means the only cause of accident upon the 
railways. French engineers have, during the past week or two, 
been very prolific in their warnings of danger, either in the 
Management of the lines, in the condition of permanent way, or in 
the design of the locomotives. It is to this last point that atten- 
tion is being particularly directed. 














| therefore, more concentration. 


NOTES AND MEMORANDA. 


Recent statistics have shown that there are 7000 loco- 
motives in use in France, There are also 47,590 stationary engines 
in France and 1856 marine engines under the French flag. 


Tue population of Greater London is in round numbers 
5,670,000, or considerably greater than the number of the inhabi- 
tants of the cities of Paris, Berlin, Vienna, and Rome combined. 


THE main sewage system of London is about 80 miles 
in length, and the streets of London, if placed end to end, would 
measure some 2500 miles, or equal to the distance from London to 
the Gulf of St. Lawrence, in Canada, in the west, or to the Ural 
Mountains in the east. 


In London the excess of rain last month amounted to 
over 0°3in., but at Valentia Island and at Stornoway it amounted 
to over 2in. and 3in. respectively. For the ten years ending with 
1889 the rainfall over the United Kingdom differed only by 1 per 
cent. from the average of the last fifty years. 


Tue Liverpool waterworks engineer’s periodical report 
for the fortnight ending 17th November, states that the rain- 
fall at Rivington for the fortnight was 3°168 in.; that the total 
volume of water in store at Rivington on the 17th November, 1891, 
was 3094 million gallons, an increase for the fortnight of 295 
million gallons. At the corresponding date last year the stuck was 
2983 million gallons, showing an increase for 1891] of 111 million 
gallons. The analyst reported that the sample of Vyrnwy water 
he had dealt with appeared better than the average Rivington water. 

From the report of the Government Statist of South 
Australia for the past year, it appears that there has been a 
decrease of 74 per cent. in the area of land under cultivation, the 
figures being 2,649,098 acres last year and 2,804,877 acres the year 
before. This is an average of 8-4 acres cultivated for each member 
of the population, while in Victoria it is 2°35 acres, and in Queens- 
land ‘61 acre. The decrease in the cultivated area is due to a 
decline of 169,388 acres under wheat and 57,280 acres in fallow. 
It is explained that the farmer finds sheep-farming, dairy produce, 
and wine and fruit-growing safer and more profitable than wheat 

roduction. Hence the total production of grain fell from 
14,577,358 bushels the previous year to 9,399,389 bushels last year. 
The average production per acre was 5 bushels 37 lb., or 
2 bushels 18 lb. less than the previous year. In quantity and value 
there has been a decrease in the export of the chief staples of the 
Colony. 


Tue total iron ore production of the United States in 
1880 was 7,120,362 long tons, valued at 23,156,957 dols.; in 1889 it 
had increased to 14,518,041 tons, valued at 33,351,978 dols., or 
more than double in quantity and nearly half as much again in 
value. Although the production hss doubled in the past ten 

ears, the number of mining establishments had decreased from 

5 in 1880 to 685 in 1889, of which only 592 were actual producers 
in that year. This curious decrease is explained by the growing 
magnitude of mining operations requiring greater capital and, 
The producers of a few tons, who 
existed in 1880, are becoming extinct, and the works at many 
mines, where the ore had a small percentage of iron or a high one 
of phosphorus, have been suspended or abandoned. The capital 
value of the works at iron mines of the country is given at 


| 109,766,199 dols., an increase of 47,983,912 over 1880. The 


average number of days worked by the miners is 247 per annum. 


In plumbago mining in Ceylon, a native usually drives 
a shaft until he is no longer able to contend with the flow of water 
inthe mine. He then stops working and afterwards drives galleries, 


| and this he continues to do as long as his lamps will burn ; but the 
| moment they are extinguished by the gases collected in the gallery 


he ceases working in that part and continues upwards, refilling the 
shaft he has dug with the debris from the mine. In other cases, 


| instead of sinking a shaft, a large open cutting is made, in which 


the vein is followed and galleries afterwards run as occasion may 
require. There is no system for ventilating the mines, and the 
result is that after a blast much time is wasted before the mine is 
sufficiently cleared of foul gases to allow working to be resumed. 
Various minerals are taken from plumbago mines with which the 
natives have no acquaintance, and consequently are sometimes 
thrown away. Pitch blende, known as a valuable ore of uranium, 
has been found with plumbago; pyrrhotite also is found largely in 
plumbago mines, from which, in other countries, the greater part of 
the nickel of commerce is extracted. 


Dr. Cart KELNER, of sulphite pulp fame, describes a 
process which aims to facilitate the lining of boilers or digestors 
with an rt medium. It relates principally to the use 
for this purpose of blocks, slabs or tiles in combination with a 
preparatory cement of composition. The Chemical Trades Journal 
says :—The first coating consists of a cement formed from ground 
slate mixed into a paste with silicate of soda or water glass. 
Dr. Kelner states the cement may be varied with the addition to the 
ground slate of burnt clay ware, such as broken tiles, bricks, &c., 
ground to a powder or mixed into paste with silicate of soda or 
water glass. Upon this cement as a foundation is applied—whilst 
it is in an adhesive state—blocks or slabs formed by preference of 
the following mixture :—About one part of ground slate, two parts 
of ground glass, and one part of Portland cement mixed intoa 

te with a solution of water glass. The blocks or slabs after 

ing moulded are allowed to become dry and are then placed in 
position upon the coating of preparatory cement and the interstices 
filled in with the same mixture of which the blocks or slabs are 
composed. Instead of using blocks or slabs composed as above, 
a combination may be used with the preparatory cement of blocks 
or tiles made from toughened glass or from burnt clay or other 
compositions or materials which possess the requisite acid-resisting 
qualities. 

A PENINSULA Called Keweenaw Point, jutting into Lake 
Superior from the southern shore towards the north-east, is 
famous as the centre of a vast copper-mining industry. Last year 
the mines produced no less than 105,586,000 Ib. of refined copper, 
and it is estimated that during next year production will be 
increased by at least 20 percent. Mr. E. B. Hinsdale, who con- 
tributes to the latest Bulletin of the American Geographical 
Society an article on the subject, has much that is interesting to 
say about the numerous prehistoric mines which have been found 
in this region. These ancient mines—judging from their extent— 
must have been worked for centuries. Who the workers were, 
Nature says, no one can tell. They seem to have known nothing of 
the smelting of copper, for there are no traces of molten copper. 
What they sought were pieces that could be fashioned by cold 
hammering into useful articles and ornaments. They understood 
the use of fire in softening the rocks to enable them to break away 
the rock from the masses of copper. They could not drill, but 
used the stone hammer freely. ore than ten cart-loads of stone 
hammers were found in the neighbourhood of the Minnesota mine. 
In one place the excavatlon was about 50ft. deep, and at the 
bottom were found timbers forming a scaffolding, and a large sheet 
of copper was discovered there. In another place, in one of the 
old pits, was found a mass of copper weighing 46 tons. Atanother 
— the excavation was 26ft. deep. In another opening, at the 

epth of 18ft., a mass of copper weighing over six tons was found, 
raised about 5ft. from its native bed by the ancients, and secured 
on oaken props. Every projecting point had been taken off, so 
that the exposed surface was smooth. Whoever the workers may 
have been, many centuries must have passed since their mines 
wereabandoned. Their trenches and openings have been filled up, 
or nearly so. Monstrous trees have grown over their work and 
fallen to decay, other generations of trees springing up. When 
the mines were rediscovered, decayed trunks of large trees were 
lying over the works, while a heavy growth of live timber stood on 
the ground, 





MISCELLANEA. 


Tue Trinity House authorities are about to commence 
the erection of a lighthouse on the Holderness coast of Yorkshire. 


Tue late Mr. Ralph Heaton, the chairman of the Bir- 
mingham Mint Company, died on the 22nd inst., at his residence, 


Westbourne-road, Edgbaston, after a protracted illness. He was 
born in 1827, 


Messrs. Ismay, Imriz, AND Co., of the White Star 
line of Royal and United States mail steamers, have published a 
very nice etching, by Wylie, of a White Star ship as the pictorial 
part of the calendar for 1892. 


Messrs. C. Carrs, Smethwick, have secured the contract 
to re-hang the magnificent old peal of eight bells—tenor one ton 
weight—at the St. Thomas’s Church, Stourbridge, in competition 
with all the leading firms of bell founders in the country. 


Ir is announced that the Royal Commission for the 
Chicago Exhibition, 1893, are now prepared to receive applications 
for space in the British Section. Such applications are to be made 
_ forms which may be obtained at the offices of the Society of 

rts, 


CHARLES HANSELL AND Co., Old Canal Steel and Wheel 
Works, Sussex-street, Sheffield, have retained the services of Mr. 
Champion as their London representative, and their business in 
town will be carried on as hitherto at Westminster-chambers, 
11, Victoria-street, 8. W. 


Tue Deputy-Chairman of the London County Council, 
Mr. Alfred Haggis, died suddenly in an omnibus on Tuesday, 
in his fifty-eighth year. He threw himself with great ardour into 
the affairs of the London County Council, and latterly he had been 
much engaged with the scheme for intrusting it with the London 
water supply. Mr. Haggis was engaged in County Council busi- 
ness on Monday afternoon. 


On the 19th inst. the London and Glasgow Shipbuilding 
Company launched from their yard at Govan the last of the three 
protected second-class cruisers for the British Government. Her 
dimensions are: Length, 300ft.; breadth, 44ft.; depth, 23ft. She 
will have eight heavy breech-loading guns, several Hotchkiss and 
Nordenfelt guns, and torpedoes. She will have a crew of 250. 
Lady Glasgow named her the Iphigenia. 


Tue Mayor and Corporation of Northampton have 
recently consulted Messrs. Bailey Denton, Son and North, of 
Palace-chambers, Westmiuster, with regard to the enlargement of 
their sewage farm which has been rendered necessary owing to the 
rapid increase of ——— The Corporation have been advised 
to acquire additional land for the purification of the sewage by 
irrigation and intermittent filtration, and to increase the size of 
their sewage farm at Ecton from 327 acres to 600 acres. 


THE municipality of Lahore have been experimenting 
with Punjaub coal from the Dundote Colliery. The experiments 
have been made with the smaller kinds of coal on the waterworks 
engine, and have so far been successful. The larger kind has more 
recently been used, and has been found to be still better. The 
coal is supplied by the authorities of the North-Western Railway, 
to whom the colliery belongs, and who are trying to introduce it as 
new fuel. The coal is said to be much better and cheaper than 
wood or charcoal, which have hitherto been almost exclusively used 
in that region. 


THE facilities for shipbuilding on the American lakes 
make it very desirable, thinks the Engineering News, to abrogate the 
treaty with Great Britain, of 1817, restricting the naval forces of our- 
selves and this nation upon the lakes, This treaty is now entirely 
one-sided, as England holds the Welland Canal, the only waterway 
to the lakes, and has a large fleet of light-draught vessels-of-war that 
could be sent up this channel and into the lakes at short notice. 
There might be a great national advantage in building these boats 
at points remote from the sea coast, and there are yards on the 
lake shores splendidly equipped for just such work. 


SEVERAL rain-making experiments on a small scale have 
been recently tried in various parts of the Madras Presidency by 
private agency. They have been partially successful, and it is 
possible that further systematic trials may be instituted by the 
Government. Explosions of dynamite on the summits of hills of 
an altitude of from 500ft. to 600ft. above the plains affected an 
area of about four or five miles radius, inducing smart showers. 
The experiments are of especial interest in regard to the question 
of the practicability of arresting clouds which in the dry season 
pass over the coastal districts and discharge their contents a few 
miles out at sea. 





A NEW wood pavement is being tried in Paris, says 
Industries. It consists of pieces of oak about 4in. long, split up 
similarly to the ordinary firewood, and laid loosely on end in fine 
sand on a bed of gravel from 4in. to 44in. in thickness. A layer 
of fine sand is then spread over them, and they are alternately 
watered and beaten several times. In about forty-eight hours 
the humidity has completely penetrated and caused the wood to 
swell, and it is claimed that the mass becomes thus absolutely 
compact and homogeneous and capable of supporting the heaviest 
traffic. If such a pavement be not exceedingly well laid it will 
soon be like an old broom. 


A Wootwicu torpedo of a new pattern has been tried at 
Portsmouth with satisfactory results. A correspondent says: 
** [t has a diameter of 18in., and is intended for under-water dis- 
charge. The engines, which are capable of developing 52-horse 
power, ora horse for every pound of weight, make 2000 revolu- 
tions per minute. The torpedo is said to be able to realise a speed 
of 30 knots up to 700 yards.” What the latter means will be 
known by those who are actually concerned with such things, but 
for the assistance of some of our scholastic friends, it should be 
stated which knot, and how thirty of them can be a speed, whether 
in asecond or a year and so on. 


Very great improvements have been made in recent years 
in appliances for facilitating the output of heavy forgings, and the 
increased demand is scarcely equal to the powers of production. 
The competition between the great shipping lines, if continued, 
would assist this department, although nothing short of a general 
revival in the shipbuilding yards of the country would bring per- 
manent benefit. The armour plates now being manufactured 
under the Naval Defence Act will keep the firms employed for some 
months yet, but there are no indications at present of plates to 
take their place when completed. No doubt, however, the 
Government requirements will not end with the ships ordered 
under the Admiralty scheme, and foreign orders are pretty certain 
to come in before long. 


Tue sea has been steadily encroaching on the frontage 
of the parish of Lancing, Sussex, and has frequently made gaps in 
the road between Worthing and Lancing. e gap now extends 
for a distance of about 400ft., and measures from 10ft. to 15ft. 
deep, and the frontage of about 1500 yards has no protection 
against the encroachment. After years of discussion, a Committee 
has been formed partly of members of the Worthing Town Council 
and partly of some of the inhabitants of Lancing and others inte- 
rested ; and the Committee has instructed Messrs. R. B, Grantham 
and Son, of London, to prepare plans and specifications for the 
constructicn of a number of groynes and other works for the pro- 
tection ef the frontage. The groynes are to be laid out on the 
— which has been adopted with great success on that coast 

tween Lancing and Shoreham and Middleton parish, near 
Bognor, 
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A NEW USE FOR PORTLAND CEMENT AS A| 


STRUCTURAL MATERIAL. 

PoRTLAND cement has been long and favourably known as 
a material which fulfilled the requirements of the engineer 
in a more perfect manner than any of its rivals or substitutes. 
When used in air its property of adhesion to all kinds of 
silicious aggregates and its capability of remaining unset 
after the addition of water to render it plastic and workable 
for a time relatively considerable, have led to its employment 
in the place of less tractable materials, with almost uniform 
success; when adopted for the purposes for which it was 
originally designed, namely, such as involved contact with 
fresh or salt water, its comparative indifference to the solvent 
powers of either menstruum rendered possible and cheap, works 
that would otherwise have been immensely costly, if not 
wholly impracticable. 

Although the compressional strength of Portland cement 
concrete is undoubtedly, high and a high compressional 
strength is the one thing needed in the more obvious appli- 
cations which can be made of it, yet its strength in tension is 
but low, and its adaptability is in consequence limited in 
certain respects. The high tensile strength possessed by 


wrought iron naturally suggests the possibility of supplement- | 


ing the deficiencies of cement concrete in this particular, by 


the incorporation with it of a skeleton or framework of this | 
metal. Asin many similar instances, the practical outcome | 


of these theoretical considerations was due to the deliberations 
of a man endeavouring to satisfy a definite need acutely and 
personally felt by him. A Paris gardener, named Monier, 
desired to obtain tubs for flowers and shrubs that should be 
stronger than wood and less weighty than artificial stone. 
He therefore bethought him of making a sort of cage resem- 
bling the modern wrought iron carboy hamper and casting 
round it a complete shell of concrete, or cement mortar to 
speak with greater precision. This plan proved so successful 
that a syndicate was formed to develope it, and patents were 
taken out to protect it both abroad and in this country. 
Simple as this sounds, the attainment of complete success 


was only reached by laborious experiments conducted by the | 


ablest experts procurable; the result is to be found in the 
establishment of what is practically a new industry, and to 
judge by continental experience, one likely to achieve a con- 
siderable measure of success. 

The first objection that might reasonably be urged to 
a method of this kind is one based on a consideration 
of the difference between the co-efficients of expansion of 
iron and cement mortar. Obviously if a structure 
consist of iron rods imbedded in a sort of artificial stone, 
and the expansion and contraction of the two result in a 
movement of their surfaces relative to each other, the 
destruction of their mutual adhesion is probable, and the 
collapse of the structure as a whole an immediate possibility. 
No view, however, formed on @ priori grounds is tenable in 
the face of experimental evidence to which it may run 
counter, and investigations conducted by Bauschinger prove 
that the difference in the co-efficients of expansion of the 
two widely diverse materials used in the Monier system is not 
too great to overtask their elasticity or adhesion. With 


(For description see page 435° 
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regard to the latter quality, he finds that it amounts to 
something like 40 kilos. per square centimetre, though this 
certainly seems a somewhat high figure; even a much 
smaller amount would provide a considerable margin of 
safety. 

It will be easily understood that a material of this descrip- 
tion is capable of widely different applications. The Monier 
system is adapted for the construction of bridges, gas-holder 

| tanks, water reservoirs, sewers, fireproof structures, furnaces— 
| with, of course, the usual refractory lining—and even fortifica- 
| tions. The method usually adopted in the case of light flying 
bridges for foot passengers and such-like traffic is the formation 
of an arch consisting of a single thickness of the Monier mate- 
rial, while bridges to carry heavier loads are made with a 
similar supporting span with brick abutments and super- 
structure. The cost of the system for most purposes is stated 
| to be lower than that of the methods which it is designed 
to replace. In point of strength the capabilities of 
the Monier system can be judged from an experiment 
| carried out by the Imperial Austrian Southern Railway 
| Company, in which a bridge 30ft. in span and 12ft. in width, 
| having a Monier arch with a thickness of 6in. at the centre, 
was tested first with rolling stock and afterwards with a dead 
| load of 196 tons, with the result that the brickwork failed 
owing to the abutment not being strong enough to resist 
the end thrust, while the Monier arch suffered little damage. 
| It is, however, probably in its use as a fireproof material that 
the product of the Monier system will find its most extensive | 
utilisation. Existing methods of fireproof construction often 
fail either from lack of non-conducting powers or from 
mechanical weakness. Direct tests indicate that neither of 
these faults can be ascribed to the Monier system. It is | 
stated that sufficient confidence is felt in the new method | 
of construction to justify the issue of an order by the Chief 
of the Berlin Fire Brigade to the effect that firemen may 
enter buildings in which it has been employed without 
fearing the collapse of ceilings or walls. The third large use | 
which may be specifically spoken of is the manufacture of 
watercourses of all kinds on the Monier system. The cost of 
pipes, properly so-called, of steel, cast iron, and earthenware, 
increases at a disproportionate rate in the larger sizes; 
moreover, the question of efficient joints has always to be 
faced, and is sometimes difficult of settlement. Pipes made 
on the Monier system can be built in continuous lengths, 
thus avoiding the necessity of joints. The cost of some of 
the larger sizes compared with that of other materials is 
given as follows :—A glazed stoneware pipe, 2ft. in diameter, 
may be taken as costing 16s. 9d. per yard, as against 10s. 3d. 
for concrete and 8s. 6d. for Monier; similarly, a 4ft. cast 
iron pipe may be put down at about 70s., and a Monier pipe 
of the same diameter 30s. 

It may be contended that the use of iron with cement | 
mortar as a structural material is not new in this country, 
a contention which is literally true. A method saw the light | 
some years ago which had for its underlying principle the | 
same notion as that embodied in the Monier system. As to | 
the priority of the inventions and their respective advantages, | 


we must refrain from expressing an opinion; it is sufficient | 





to say that the point of originality, and, indeed, the fund: - 


mental characteristic of the Monier system, lies in the use of 
square bar iron not woven into a network but simply laid 
crosswise and held together at the points of contact by wire 
ties. When the whole matter was recently discussed at the 
meeting of the Association of German Cement Makers held 
in February last, it was pointed out that the method of tying 
the constituent rods together was not intended to impart 
strength to the structure, this being obtained by the adhesion 
of the cement mortar to the iron. Since, according to 
Bauschinger’s experiments, this seems to be ample, no better 
method of attachment appears necessary. 

The importance of the fact that a considerable departure 
in methods of building construction of all kinds is possibly 
imminent, needs no special demonstration on our part; nor 
is it necessary to enlarge upon the effect of the additional 
output that may be expected to follow upon the cement trade 
of this country. One word of warning must, however, be 
given. Granted that the combination of two such diverse 


| materials as cement mortar and iron be mechanically 


unobjectionable, there exists a chemical aspect of the question 
which must not be overlooked. If from any cause cracks 
occur in the cement which penetrate to the embedded 
metal, corrosion will inevitably take place should air 
and moisture find access thereto. Experience shows that 
such cracking and corrosion are by no means improbable, 
direct evidence being afforded in this connection by Dyckerhoff, 
at the meeting of German cement makers mentioned above. 
Cracks due to mechanical causes may be avoided by 


| insisting upon all structures built on this system possessing a 
| large factor of safety; by the systematic testing and analysis 
| of the cement, and the careful selection of the sand, any 


fear of unsoundness in the mortar used may also be removed. 
The fulfilment of both conditions will go a long way towards 


| the attainment of industrial success. 








COGGING MILL ENGINES. 


On the 28th of August we described at some length the new 
steel works of Messrs. Spencer and Co., at Newburn, and we 
referred to the great 40in. cogging mill, and the engines for 
driving it, made by the BowlingIron Company. The engines 
we now illustrate on page 438. The mill we shall illustrate 
in another impression. 

The engine cylinders are 46in. diameter, by 5ft. stroke. 
The whole machine is very massive, the cylinders being 2in. 


| thick in the body. The valves are of the piston type, 19in. 


in diameter, fitted with packing rings. The main pistons are 


| fitted with Mather and Platt’s packing. They are 13in. deep. 
| The piston-rods are Sin. in diameter. The crossheads are of 


cast steel, with gudgeon pins 10in. diameter and 1lin, long 
in the bearing. The guide blocks are 24in. long by 14in. 
broad, with adjustable shoes. The connecting rods are 
12ft. Gin. centre to centre, with wedge ends. 

The crank shaft is 17}in. diameter and 263in. long in the 
journals, and 22in. diameter in the body. The crank discs 
are of cast iron balanced, shrunk and keyed on the shaft, and 
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hooped with solid steel hoops. The crank pins of mild steel 
are llin. diameter and 12in. long. The second motion shaft 
for driving the rolls has journals 20}in. diameter and 31lin. 
long. It is 26in. diameter in the body. The helical pinion 
in the crank shaft is 4ft. 6in. diameter in the pitch line. The 
large spur wheel on the second shaft is 11ft. 3in. diameter. 
The teeth are Sjin. pitch and 24in. broad below the shrouds. 
The whole are of Siemens mild steel. 
The whole machine is an admirable example of the best 
of modern reversing mill engines, and will fully main- 
tain the reputation of the makers. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE DRAUGHT OF VEHICLES. 


Srr,—Will you kindly allow me a short space for comment upon 
the letters of Mr. William Philipson and of “J.” which appeared 
in THE ENGINEER of October 30th and November 6th! I have 
been absent from the country for several weeks, and only returned 
from Berlin on Saturday last, or I would have written sooner. 

Judging from his letter of October 24th, Mr. Philipson does not 
yet understand the first problem to which he alludes, for he 
altogether misrepresents my contention when he tries to make me 
responsible for the assertion that the mere ‘carrying of so many 
pounds in your hands when pulling a wheel and axle, has any 
effect on the power required for the wheel to surmount an obstacle.” 
It all depends upon the circumstances. 

Mr. Philipson has proved to his own satisfaction that ‘‘ the 
power required to draw a vehicle is a fixed and definite quantity.” 
What does he mean by that? Will he contend that it does not 
matter how or in what direction the power is applied—whether 
horizontally or vertically, from the axle or from the splinter bar ? 
As you, Sir, have said, a practical experiment—I could suggest 
half-a-dozen—would convince him that he could not maintain this 
proposition, Mr. Jobn Hawthorn, C.E., notwithstanding. 

Your correspondent ‘‘J.” is of opinion that it would not make 
the slightest difference to the work done by a locomotive whether 
the drawbar is fixed at the level of the roof of the carriage or at 
the level of the rails. But he is not quite right in this, and for 
just the same reasons as he admits are operative in the case of the 
horse and cart. Indeed, ‘‘J.” practically gives up the case by 
his admissions—first that ‘‘If the traces run too high up there 
will be a tendency to lift the horse off its fore feet ;” and second, 
that ‘‘ there are certain cases in which it may be of service 
to a horse to be loaded when pulling, but simply because his 
adhesion is increased, not use he is spared muscular effort.” 
For what do these admissions involve? That the weight of a horse 
as well as his muscular effort has something to do with his 
capacity to draw a load. A moment’s reflection will, I think, show 
that his weight—or, what is the same thing, the weight resting 
upon his feet—has everything to do with it. It is necessary to 
bear in mind that it is just as true that the load pulls the horse as 
that the horse pulls the load. Now “J.” says truly that a trace 
when too high tends to lift the horse off his fore feet ; or, in other 
words, the load tends to rotate the horse on his hind feet. With 
a given load, then, the trace may be attached so high that the 
weight of the horse on his fore feetis exactly balanced by the load, 
and he cannot move the load. Attach the trace still bigher, and 
the weight will pull the borse over; attach it lower and the horse 
will pull the weight, lower still and he will pull it more easily. 
And yet the muscular power of the animal is the same all the 
time. 

But to revert for a moment to the line of trace here first 
considered, that in which the load and the horse are exactly 
balanced. Puta weight, however small, on the horse’s back and 
he at once is able to pull the load ; increase the weight—within 
reason of course—and he pulls it easily. Now where does this 
tendency to lift the horse off its fore feet, which “‘J.” admits, 
begin, and how far does it extend? Let us suppose the case of a 
horse attached to a two-wheeled vehicle with a load perfectly 
balanced, so that one-half is behind the axle and one-half in front, 
with a road perfectly level, and with any line of trace which “‘J.” 
may conceive to be the most desirable to enable the horse to pull 
to the best advantage. Is it not plain to ‘‘J.” that the conditions 
are all altered the moment the horse and vehicle come to a hill ? 
Why, the balance of the load is altered, more now being behind 
the axle and less in front of it ; that difference acting through the 
shafts and belly-band takes off so much from the weight of the 
horse—the tendency is to pull the horse over—and so, although 
the gross weight which the horse has to pull up the hill is the same 
as it was on the level, he has less adhesion because he has less 
weight on his fore legs, whereas what he needs is more. His 
muscular power is unaffected, but the amount of muscular effort 
which he must exert is appreciably increased. In short, the line of 
trace which was the best a moment ago on the level road has 
become very bad on the hill. And the converse experience in 
going down hill makes it just as truly bad. In truth, there is no 
such thing as the best line of draught for any horse, with any 
vehicle, on any road for two moments together. That ideal line is 
an — varying one, to which the actual one only rarely assimilates 
itself. 

Allow me to enforce this by some interesting experiments made 
by Sir Eyre Shaw, late chief of the, Metropolitan Fire Brigade— 
experiments which had no reference to my invention. It had been 
asserted and denied that a certain horse could haul 20 cwt. in a 
two-wheeled cart up a given hill; Captain Shaw was appointed 
referee in the case. The horse was tried and failed. me one 
then suggested that the load was not properly distributed, and two 
sacks of earth—representing 2 ewt.—were taken from the cart 
and placed on the horse’s back, with the result that he walked 
up the hill with comparative ease. However, Captain Shaw 
decided against the horse on the ground that he’ did not pull the 
20 cwt.; he only pulled 18 cwt. and carried 2 ewt. But on 
reflection, he decided that next day he would repeat the experi- 
ment, but would take twenty-two sacks of earth or 22 cwt. 
When the horse reached the bottom of the hill two sacks were 
thrown to the ground, leaving 20 cwt. in the cart as on the 
day before. The horse was tried again and again, but always 
failed. But now, instead of taking 2 cwt. from the cart, and 
thus reducing the load upon the wheels, the two extra sacks 
were lifted from the road and placed upon the horse’s back, thus 
making the total load into 22 cwt. The horse was then started; 
and, as Captain Shaw told me personally, to all appearance he 
climbed the hill with the 22 cwt. thus distributed as easily as he 
had done the day previously with only 20 cwt. 

And, be it remembered, what is true in regard to the hills, is 
of course true of every stone or hollow in the road; and 
thus the best line of trace must be one that varies and adapts 
itself automatically to all the thousand inequalities of the road. 
Some approach to that I claim to have found. 

In the above-mentioned practical experiments it was shown 
that the transference of 2 cwt. from the cart to the back of the 
horse enabled the horse to take the ton with ease; it isa mere 
verbal quibble to say that the horse only drew 18 cwt. Moreover, 
it is more than a mere quibble, for all the evils of the present 
system of draught—and they are many—arise from the failure to 
grasp the truth that horse and vehicle, power and weight, should 

considered as one in combination, each of the two acting and 
re-acting upon the other. Not even Mr. Philipson could suppose 
that I would advocate, as a practice, the = 9 resorted to by 
Captain Shaw in his second experiment, of adding to the gross 
weight of horse and vehicle. Obviously the common-sense course 
is to do as was done on the first day, to transfer a portion of the 








load from its place in the cart to the back of the horse. This is 
indeed only a re-statement of the first problem in — articles, 
which Mr. Philipson says he does not understand and nobody else 


can. 

What is needed in the case of the cart horse going up hill, is 
that a portion of the load, instead of being exerted as it now is, 
to lessen the horse’s adhesion, should be transferred to his back, 
so as to increase it ; and that, in going down hill, instead of an 
additional portion of the load being thrown on to his back and 
shoulders, that this weight—which would go down hill by its own 
power of obeying the law of gravity—should be utilised to relieve 
the horse of some of its own weight. Both these objects are 
attained by the use of my attachment. 

One word as to the insinuation contained in the last paragraph 
of Mr. Philipson’s letter, viz., that I decline to accept bis challenge 
to meet him. The first challenge to such a meeting was sent by 
myself to Mr. Philipson. It was accompanied by these conditions 
among others which need not here be stated, viz., that the scopeand 
character of the investigation and experiments should be such as to 
thoroughly exhaust the matter, and that they should be conducted 
in the presence and with the assistance of men whose scientific 
attai ts and hanical training were such as to enable them to 
arrive at truly scientific conclusions. I am still prepared to abide 
by that challenge. 

Bradford, November, 17th. T. H. Brice. 





Sir,—All those who are interested in, and have given the above 
subject their attentive consideration, must feel much indebted to 
= for the able article, given in yourissue of the 16th of October. 

e mastery of the first principles of elementary mechanics 
would be sufficient to show Mr. Brigg’s adverse critics how far 
they are wide of the mark. Mr. William Philipson’s method of 
testing the draught of vehicles gives neither the least force nor the 
“fixed and definite power” required to draw the vehicle. It only 
gives the coefficient of friction of the combination of carriage and 
board, which is not a force at all; and proves little either as to the 
direction or magnitude of the force required to draw the carriage 
along a road, as both will vary with the road on which the carriage 
is drawn. 

I have not got General Morin’s result by me, but surely Mr. 
Philipson a him when he says ‘‘that the constant ‘A’ is 
the length of the are between the points of contact of the wheel 
and obstacle and the wheel and the road.” If what is evidently 
intended as a co-efficient, is expressed by ‘‘ the length of an arc,” 
the correction should be made at once to prevent further con- 
fusion. It matters little what the combination is, whether it be 
a block sliding on the ground, moving on rollers or balls, or a 
carriage moving on wheels. 
What theory shows to be correct 
is always found in practice to be 
nearest the actual results of ex- 
periment; that is, the line of 
action of the least draught must 
act through thecentre of gravity, 
or as near through it as ible, 
and it must be inclined to the 
surface of the road at an angle 
equal to the angle of friction of 
the combination. 

To make the problem more 
general, find the least force F re- 
quired to draw a combination of 
weight W up an incline (inclina- 
tion a), the co-efficient of friction being A, and angle of friction ¢. 
Let F be applied at an angle § to the road. 

Now, when motion is about to take place up the plane, we 
have :—A (W cosa — F sin 8) + W sin a=F cos 6 (by resolving 
parallel and perpendicular to the plane). ; 

Or, W (tan cos a + sin a) = F (cos 8 + tan ¢ sin B) 

.F=w an le+9), 

' cos (B — 9) . 
And since ¢ and a are constant, this value of F is the least possible 
when cos (8 — 9) =1.°.B8 -@=0, orB= 9. 

.. F = W sin (@ + a) = pull on trace. 

So that the effective pull of the horse parallel to the road = F 
cos @ = W sin ( + a) cos >. : 

Also force pressing horse downwards, due to F = F sin = 
W sin (@ + a) sing, whieh for a rough road and a steep hill might be 
considerable. There is also to be considered the fact that the 
horse has, acting on him to draw him back, a certain portion of his 
own weight, represented by a variable portion of H sin a, which the 
animal nullifies to a certain extent by throwing his body as near 
to the road as possible. The dynamical problem similarly treated 
would give a like result. By this time, no doubt, someone has 
pointed out to your correspondent ‘‘ J.”—November 6th—some of 
his absurdities. In conclusion, allow me to say that I do not write 
for the sake of controversy. The public have a right to expect 
more common sense in harness and vehicle makers than they seem 
at present to possess, and we must all the longer be left to the 
tender mercies of ignorant men, if those who seek to introduce 
scientific improvements in such trades are to be impeded in their 
investigations by those who neither understand the subject 
theoretically or practically. 

Dennis Corie, M.A., B.Sc., A.R.C.Se., I. 

Raydon Rectory, November 23rd. 








FORCE AND MOTION. 


Str,—I am glad to see that Professor FitzGerald is disposed to 
admit that the sole cause of motion is motion. I arrived at the 
conclusion that such must be the case some time since, for reasons 
which, however, have nothing to do with Newton’s third law. 
All experience goes to show that there is never any manifestation 
of energy apart from motion, and no one has ever seen or heard 
of a force, save gravity, which was not the result of motion. I do 
not think that gravity is any real exception, but it would be out 
of place to say more on that subject here. 

With your permission, I would like to direct the attention of 
Professor FitzGerald to a case which has apparently not suggested 
itself either to him orto ‘‘A Crammer.” It is interesting, and 
appears to be fatal to the contention that force is a cause of 
motion. 

Let us assume the existence of two similar bodies, A and B, 
impenetrable and devoid of elasticity. Further, let us assume that 
these bodies approach each other at precisely the same velocity, and 
ultimately collide. By the conditions they destroy each other’s 
momentum, and the energy e -+~ as heat. A brings B to 
rest, and B brings A to rest. The force exerted by A upon B is 
precisely equal to the force exerted by Bupon A. I think this is 
consistent in all respects with Professor FitzGerald’s way of looking 
at Newton’s third law. 

It is also clear that, as a force can never exceed the resistance 
offered to it, the effort to proceed of either A or B is the measure 
of the opposing effort of either B or A. 

Now, let us suppose that the bodies having been drawn asunder 
are again permitted to approach each other, but A shall have a velo- 
city in excess of the velocity of B. Collision again takes place, but 
instead of the two bodies remaining at rest after collision, they 
will now move together in the direction in which A was moving, but 
at diminished velocity. 

In the first case we saw that a given force x exerted by A upon 
B was unable to put it in motion. In the second case, a pre- 
cisely similar force x, is able to put it in motion. Why? e 
proof that zx and z, are equal is very simple. The resist- 
ance offered by B to what I may term retrograde motion is pre- 
cisely the same—no more and no less than it was in the first case. 
But this resistance is the measure of the force impressed on it by 
A. Why, then, I ask is it that that resistance is not now com- 
petent to stop the progress of A 








The answer which the non-scientific thinker gives is that B is 
driven back, because A, by virtue of its greater speed, can exert 
more force on B than Bean exert on A. But Professor FitzGerald 
knows, of course, that this is not true, and no scientific man dis- 
a that the resistance to a force is always the measure of the 

orce. Newton's third law, indeed, simply means that forces and 
resistances are invariably equal. 

The problem thus narrows itself to this: If force be the cause of 
motion, why did a given force x cause the motion of B in one 
case, but notin the other, B remaining absolutely unchanged in 
mass, velocity, and attributes? The only possible solution of this 
difficulty are, first, that force is not a cause of motion ; or secondly, 
that in the second case both the force of A and the resistance of B 
were increased in amount, and that in some inexplicable way this 
increase suffices to t forthe changein the ph resulting 
from collisions. But this latter supposition postulates the absurdity 
that a given mass of matter, B, moving at a given velocity, can 
exert more force at one time than at another. It is quite clear that 
to enable B to offer any increased resistance in the second case as 
compared with the first, it must either move more quickly or have 
its mass increased, Both these augmentations are excluded by the 
hypothesis, Nor can the solution be found by resorting to the 
theory that the momentum acquired by Bin ‘the act of retro- 
grading has something to do with the matter, because the forces 
exerted, for the reasons I have given, must remain constant so long 
as the mass and velocity of B remain constant at the moment of 
collision, Of course my explanation is that there is a greater 
quantity of motion in A than there is in B, and that this surplus 
is shared with B, the difference re-appearing as heat. 

_ Professor FitzGerald may, perhaps, say that I have su an 
impossible case, because matter is not impenetrable and inelastic. 
To which I reply, that in all text books the ultimate atom or 
particle is stated to be absolutely impenetrable and inelastic, and 
the collisions of two particles will satisfy the conditions of my 
problem just as well as larger masses would. 
Nottingham, November 23rd. 





Wirrep C, Cox. 





ROAD METAL, 


Sir,—Statements have from time to time been made by quarry 
owners and others, wishing to introduce or advertise various 
descriptions of stone in which they are interested, that their parti- 
cular material resists a very much higher crushing stress than 
other kinds, and that it is therefore as good as, or greatly superior 
to, others used for road-making purposes. 

Now, our experience as practical road-makers leads us to quite an 
opposite conclusion, and we are convinced that not only are the 
figures quoted in support of the above argument in many cases 
incorrect, but the deduction drawn from ten is fallacious. In 
order to prove this to others we prepared specimens of three diffe- 
rent kinds of stone, viz., (1) common black flint taken from a 
railway cutting through chalk near Grays, in Essex; (2) Cherbourg 
stone, which is a quartzite, said to contain 93 per cent. of silica ; 
(3) an ordinary specimen of good Guernsey granite. These we 
submitted to Messrs. D, Kirkaldy and Son, the eminent testing 
engineers, for testing their resistance to crushing stress, and we 
append the results for your information :— 


Crush'd steelyard dropp'd 





























Test Name of quarry . Base 

No. | and marked. Dimensions. | grea, Stress, | Per per 
* sq. in. | sq. ft. 

Z Inches. 8Sq.in. Lb. Lb. Tons 

FL 

2522 | Ek ‘boda } 480 280x280 6-44 248,200 98,540 | 2,478°5 
2523 | Ditto 4°80 2°30x280 6°44 168,480 26,161 1,682°4 
. Mean 208,340 $2,350 | 2,080°4 
263. 3} * Silica” { 4°37 2°58x2°58 6°66 213,860) 32,111 | 2,065°0 
2633  2f (Cherbourg){ 4°37 258x2°58 6°66 208,640 | 31,327 | 2,014°6 
Mean 211,250 31,719 2,039°8 
2636 1) vy J 487 2°56%2°56 6°55 | 197,820} 30,125 | 1,987°3 
2635 | 1f Guermeey 4 4.97 9.56x 2-56 6°55 176,490 | 26,945 | 17732°8 
Mean 186,905 | 28,585 | 1,885°0 


Blocks bedded between pieces of pine gin. thick. All carefully ground. 

You will see that the common black flint shows the highest 
resistance, Cherbourg quartzite—which is all but pure silica—comes 
next, and Guernsey granite occupies the third place. Of course 
the merest tyro in road-making knows there is not the slightest 
comparison between the durability of a flint road and that of one 
made with Guernsey granite, and it is therefore self-evident that 
the test of resistance to crushing stress is no indication of the 
wearing qualities of a stone for macadamising purposes, because 
when thus tested the admittedly worst material gave the highest, 
and the generally considered best material the lcwest results. 

As we have observed that a great many road surveyors and 
members of Local Boards attach great value to a high resistance to 
crushing stress, and in many cases choose a stone solely on account 
of its possessing this property, we have taken the liberty of sending 
you these remarks and figures, and trust they will be interesting 
to you. We think they show clearly that other qualities besides 
the one in question must be looked for, and that toughness is quite 
as essential as high resistance to crushing stress, the latter being 
generally accompanied by brittleness, leading to rapid pulverisa- 
tion under the practical test of traffic. JOHN MOWLEM AND Co, 

Grosvenor Wharf, Millbank, Westminster, 8. W., 

November 25th. 





THE WATERWAY BETWEEN JETTIES. 


Sir,—Not having had the advantage of examining the original 
paper of Mr. E. A. Geseler, relative, amongst other things, to the 
above, I assume that the abstract in your last week’s issue is 
correct in substance. 

Taking the formulz as they appear, it is my opinion that what- 
ever usefulness they may have must be considerably discounted 
owing to the non-recognition of two important factors. In the 
first place, as to the required treatment of a river bed, so as to 
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The tide flows up to Naburn Lock, but the tidal wave just reaches 
Riccal at the time of high-water at Trent Falls, 


admit its tidal wave to the upper extremity or to any position 
considerably inland with ‘‘ undiminished range.” In any river the 
practical possibility of attaining this depends upon the natural fall 
of the low-water surface and the fresh water discharge, which 
latter is not represented in either of the published expressions. 
No formule are required to ascertain the necessary depth of such 
a channel, and its width would be ruled by the fresh water dis- 
charge, and would have to be sufficient to permit such discharge 
without appreciable inclination in the low-water surface. It is 
obvious that whatever fall there is of the low-water surface, the 
tidal range will be diminished to that extent. 

Then as to ‘cross-sectional area at high-water.” A careful 
examination of the expressions shows that tidal volume is net 
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taken into consideration, and indicates that tidal capacity is 
assumed to be tidal volume. The tidal capacity of any river above 
a given point is the superficial area of a plane at the level of high- 
water multiplied by the mean depth of the tidal receptacle below 
such plane. The tidal volume of any river is the superficial area 
of the water surface at the time of high-water at any required 
given point, multiplied by the mean depth of the tidal wave. The 
following diagram of the tidal wave of the river Ouse—Yorks— 
shows very clearly the great difference, and is a sufficient proof 
that any calculations which ignore such a difference are only 
applicable in cases where the tidal receptacle is filled within a few 
seconds of the time of high-water at the position under considera- 
tion. It is not my desire to detract in any way from the value of 
Mr. Geseler’s paper, which may contain in the context the sub- 
stance of the above remarks, but I think that the non-appearance 
in the abstract of the factors I have mentioned justifies my 
drawing attention to them, A. F. F. 
Preston, November 16th. 


COAST COMMUNICATION, 


S1r,—Including 58 signal stations, the United Kingdom has 
680 coast-guard stations and detachments, which, in case of war, 
will be increased by 78 extra stations, withina mile of a telegraph 
office. At present these 680 coastal stations are locally ‘‘ near ” to 
telegraph stations, open only from 8 a.m. to 8 p.m., and generally 
closed all Sunday. 

It appears that no information has hitherto been collected or 
published as to the distance of these coastal stations from local 
telegraph offices, open all day and all night, including Sundays. 
For defensive purposes during war, and to save life and property 
at sea, including stranded vessels, both during peace and war, 
each of these coastal stations should have its coast-guards, now 
numbering 4200 men, taught and trained to work telegraph 
instruments, kept at each coastal station, open day and night 
without any intermission. 

These coastal stations should form a complete continuous tele- 
graphic circuit round our coasts and islands, also communicating 
with lifeboat stations, and with inland telegraph stations, so as to 
keep the authorities and Lloyd’s informed. 

For 1891-92 the surplus postal profits have been estimated at 
£8,371,000, part of which shoul supply the present deficient 
telegraphic British coastal communication. Even if such charges 
for a coastal service cost £100,000 or more yearly, the country 
must have it. However, probably a scheme could be arranged to 
make such necessary national improvements soon financially self- 
supporting. 

The following table shows that these 680 coastal stations are at 
varying distances, some upwards of thirty-five miles from the 
“nearest” local telegraph office, which offices are mostly open 
only from 8 a.m, to 8 p.m., and closed usually all Sunday. 

Under } mile, 228 coastal stations. 
74 


» ly § ” ” 
» 2 miles, 57 ’ ” 
» 3 4 76 ” ” 
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” 10 ” 25 ” ” 
” 15 ” 29 ” ” 
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680 coast-guard stations & detachments. 
J, LAWRENCE-HAMILTON, M.R.C.S. 
Late Honorary President Fishermen’s Federation. 
30, Sussex-square, Brighton, November 23rd. 





STEAM DRYER AND CONDENSED WATER EVAPORATOR FOR 
LONG STEAM PIPES. 


Sir,—The following may be of some interest to the readers of 
your valuable paper, more especially those who are troubled with 
condensed water in long lengths of steam supply pipes, finding its 
way into the cylinders of engines or hammers, causing not only 
waste of power, but breaking of cylinder covers and pipes from 
water hammering. 

The arrangement for overcoming the difficulty which I have 
applied with very successful results I will now briefly describe. It 
consists in the use of a small vertical boiler of special construction 
and capacity to deal with the condensed water, all drain taps 
being entirely dispensed with. In the case I refer to the length 
of steam pipe is about 500ft., say 400ft. from the main boilers to 
the first engine, then passing forward toa number of smal] hammers. 
A 9ft. length of piping was taken out near the engine, and the 
special boiler put in its place, and coupled up with two short lengths 
fixed near the top of the boiler, The wet steam enters on one side 
passes through a nest of hot tubes, and escapes at the opposite side 
perfectly dry steam, the condensed water finding its way to the 
lower part of the boiler, where the action of a small fire converts it 
economically into steam again instead of running it to waste. 

I have found that with about one load of slack per week, thirty 
gallons of this condensed water are converted into steam per hour, 
with the additional advantage of using dry steam, consequent upon 
its passage through the hot tubes mentioned before, and taking up 
heat therefrom. I may say that before this vertical boiler was 
adopted, five drain taps were in constant use to draw off the con- 
densed water ; now they are entirely dispensed with. Very little 
attention is necessary, and there is no danger if neglected, as the 
water would simply rise in the boiler. The water rises rapidly in 
the early morning, but is evaporated during the day, falling low in 
the gauge glass by the evening. The gauge glass I use is about 
8ft. long, so as to give a good working range. 

If any of your readers take an interest in the matter, I shall be 
pleased to supply further information if desired. 

Tudor-place, Sheffield. 8. A. WarD, Engineer. 


HIGH-PRESSURE LANCASHIRE BOILERS. 


Sir,—Your nye ftw Mr. John Swift, surely need not wait 
for the Institute of Mechanical Engineers to tell him a few of the 
real and lasting advantages of increase of pressure in steam boilers. 
Two of them, viz., economy in fuel and economy in first cost for a 
given horse-power, may easily be demonstrated. Mr. Swift’s experi 
ence with compound engines must have been limited to some very 
poor specimens, I remember about three years ago indicating a 
condensing engine with an automatic cut-off valve which gave a 
very good diagram indeed, the only fault being that the cut-off was 
too early, about one-tenth of the stroke. The firm for whom I was 
working at the time advised a lin. cylinder to be put tandem 
behind the existing 26in. This was done, the cut-off valve being 
removed altogether, and both valves being worked from a single 
excentric, The result was a saving of one ton of coal per day of 
twenty-four hours, 

Another case: Two engines, an 18in. horizontal, and a 34in. 
beam, were working two different portions of a mill, and required 
three Lancashire boilers at 501b. pressure to work them. They 
were compounded to work together, the horizontal engine forming 
the high-pressure cylinder, and the pipes between the two engines 
—about 20 yards, over a yard—formed a receiver, as the engines 
ran at entirely different speeds, The boiler pressure was increased 
to 80 lb., on one of the existing boilers, and the result is that the 
work has been carried on for three years with one boiler instead of 
three, and with a saving of over 8 tons of slack per six days. This 
was done without any alteration to valve gear, and each engine has 
its separate governor as before. These are only two instances of 
thousands known to modern engineers. 

Where does Mr. Swift find Lancashire boilers working commonly 








at 160 Ib. to 200 lb. per square inch? Ido not remember ever 
hearing of them in Lancashire. 

Is Mr. Swift quite sure that Mr. Daniel Adamson turned out 
steel boilers thirty or forty years ago? 

I trust you will insert this for the credit of Birmingham engi- 
neers, A. E. A. EDwarDs. 
Birmingham, November 24th. 








THE CHICAGO EXHIBITION. 


THE Committee on Grounds and Buildings have presented the 
following report, dated August 31st, 1891, of its operations to 
date, and of the organisation and work done by the Department 
of Construction :— 


On September Ist, 1890, Mr. A. Gottlieb was appointed 
consulting engineer and F. L. Olmstead and Company Con- 
sulting Landscape Architects, and on September 4th Messrs. 
Burnham and Root were appointed “aun architects, Mr. 
Gottlieb resigned August 10th, 1891, and his duties now devolve 
upon E, C, Shankland, construction engineer, subject to the direc- 
tion of the chief of construction. On November 8th, 1890, 
D. H. Burnham was made chief of construction and directed to 
organise a bureau covering all the work to be done upon the 
grounds and buildings of every sort. In December following, 
Messrs. Burnham and Root resigned as consulting architects, and 
Mr. John W. Root was appointed consulting architect, Mr. Burn- 
ham continuing in the position of chief of construction. On the 
15th January, 1891, Mr. Root died, and, no appointment having 
been made to fill the vacancy in the office of consulting architect, 
the duties have since then devolved upon Mr. Burnham. 

After a plan to locate the buildings of the Exposition had been 
adopted and the general design accepted, the following ten firms 
were appointed and constituted an Advisory Board of Architects : 
Richard M. Hunt, of New York: McKim, Mead and White, of 
New York ; George B. Post, of New York ; Peabody and Stearns, 
of Boston; Van ‘Brunt and Howe, of Kansas City ; Burling and 
Whitehouse, of Chicago; Adler and Sullivan, of Chicago; 8. S. 
Beman, of Chicago; W. L. B. Jenney, of Chicago; Henry Ives 
Cobb, of Chicago. 

This Board assembled in Chicago on January 10th, 1891. After 
a week of careful work, the Beard suggested the plan as it now 
exists for the location of the buildings of the Exposition. One 
each of the prominent buildings was assigned to each of the co- 
operating architects as follows :—Administration Building, R. M. 

unt ; Manufactures and Liberal Arts, George B. Post; Agricul- 
tural Building, McKim, Mead and White; Machinery Hall, Pea- 
body and Stearns ; Electricity, Van Brunt and Howe; Mines and 
Mining, S. 8. Beman ; Transportation, Adler and Sullivan; Horti- 
culture, W. L. B. Jenney ; Fisheries, Henry Ives Cobb ; Casino on 
Pier, Burling and Whitehouse. 

It was difficult to determinethe amount of space to be allowed 
each building. The Commitee on Classification of the Commission 
had made no estimates of the amount of space required in each, 
and your Committee, working with the Construction Department 
and the Board of Architects, and with the best light obtainable 
from the experience of previous expositions, finally made the 
arrangement which appears to be satisfactory for all practical 
purposes, 

A Woman’s Building was decided upon after a meeting of the 
architects in February, and competitive plans were called for from 
women designers of this country. In response thereto twelve 
sketches were sent in. The first prize was awarded to Miss Sophia 
G. Hayden of Boston ; the second to Miss Howe of Boston, and 
the third to Miss Laura Hayes of Chicago, Miss Hayden visited 
Chicago and made the design for the building, according to which 
it is now being built. It is due to her to say that the elevations 
are of the highest grade of excellence, and have met the approval 
of the best critics who have examined them. They show a clear 
scholarly quality, of which any architect might be proud. 

The Fine Arts building has been designed by Mr. C. A. Atwood, 
of the Construction Bureau, and is pronounced one of the finest 
buildings in the Exposition grounds. 

Contracts have been let on the following buildings :—Manufac- 
tures and Liberal Arts, about 1,100,000 dols.; Electricity, 375,000 
dols.; Mines and Mining, 260,000 dols.; Horticulture, 300,000 
dols.; Administralion, 450,000 dols.; Agriculture, 540,000 dols.; 
Fisheries, 200,000 dols.; Woman’s Building, 120,000 dols.; Trans- 
portation, 280,000 dols. There remains to be let for these buildings 
contracts for annexes and roofing, grand entrances, interior finish 
and decorations, as well as lighting, plumbing, &c. 

The drawi for the Machinery Hall and its annexe are well 
advanced, and bids will be advertised for in the near future. Its 
estimated cost is 1,200,000dols. The drawings for the Casino are 





finished and advertisements for bids will be made at once. The 
estimated cost of the Casino and Pier is about 150,000 dols. Bids 
for the Art Building will also be advertised for within a week. Its 


estimated cost is about 500,000dols. There will be a grand foun- 
tain, 150ft. in diameter, which will close the basin in the centre of 
the great court, which ends justin front of the Administration 
Building. This will be the work of Mr. Frederick McMonies, who 
is now in Paris with a corps of sculptors working out the models. 
The evidences already shown lead to the belief that the sculptural 
work will be of the highest grade of excellence, 

The buildings of the States of the Union are to be located in 
the north end of the Park, and many States have already officially 
applied and have notified us that weg Renee build structures of 
such elegance as will do credit to the Exposition. The buildings 
of Foreign Governments are to be located between those of the 
Federal States and that of the United States. 

Many applications have been made for locations for buildings by 
np parties, companies, and syndicates. As a general policy it 

as been deemed wise to place those exhibits showing the manners 
and customs of peoples in Midway Plaisance. Among the displays 
already proposed are a Bazaar of all Nations, a Street in Cairo, an 
Indian Village, Turkish Village, and other similar representations 
of life and manners in foreign countries. There will also be located 
in Midway Plaisance, panoramas, cycloramas, &c., and a sliding 
railway, which will not only be a unique and very interesting 
exhibit, but will be used to convey passengers to and from the 
west end of Midway Plaisance and Jackson Park proper. Dredging 
and grading were begun in February, 1891, and is practically 
— eted. There has been moved, up to date, 900,000 cubic 
yards of earth. 

There has been laid about ten miles of railroad for construction 
purposes. It is ep to bring two or more lines of railroad 
into Jackson Park for the transportation of passengers. Negotia- 
tions are pending, but not complete, as to one of these methods ; 
the other is through Midway Plaisance and down the west side of 
the Park, and this is now in the possession of the Exposition. 
Arrangements for a passenger depdt inside of the park are not yet 
determined. The location of railroad tracks for installation pur- 

has been carefully considered and a plan prepared which will 
enable exhibitors to place their goods in close proximity to the 
point of installation. 

In landscape work, the pn of aquatic plants, the grading 
of the island with black soil, &c., is practically completed, and the 
propagating and transplanting at the nursery is progressing satis- 
factorily. Arrangements will be made at the proper time for water 
communication by small boats of various sorts through the lagoons 
and canals. A contract has been made with the city of Chicago, 
by which the city agrees to build pumping works, to be paid for 
by the Exposition, but for which the city will reimburse the Expo- 
sition after its close, to the extent of 200,000dols. A complete 
system of water supply has been laid out, and 7845ft. of pipe 
have already been laid, and the rest is being contracted for, A 





complete system of sewerage has been worked out, and will soon 
be contracted for. 









The engineer in charge of electrical work, with his corps of 
assistants, is pressing work rapidly. A plant for temporary use 
has been procured, and is about ready for operation, which will 
give all the light necessary for work by night as well as by day. 
In the same temporary plant are also fire pumps capable of exerting 
a pressure of 100 1b. to the square inch in the water pipes, which 
are-being distributed through the buildings as fast as they are 
raised above the foundations, so that on the first alarm heav 
streams can be thrown on any possible fire. The city has suppli 

a plete fire pany, with engine-house and all apparatus 
necessary. A temporary building has been erected for the use of 
the fire company, at a convenient place in the Park. The engineer 
in charge of machinery for power to be rented during the Exposi- 
tion has a plan well matured, aud is working out the details ready 
for final arrangement. 

Temporary buildings are being erected for feeding and lodging 
the workmen in the Park, The workmen are not compelled to use 
them unless they so desire, although the amount permitted to be 
charged is very moderate. A Medical Department has been 
organised, under the charge of Dr. John E. Owens. A temporary 
emergency hospital has been erected for use during the period of 
construction, and the department will be increased as the necessity 
for it appears, and during the period of the Exposition adequate 
arrangements will be made for the care of all visitors or empluyés 
who may need surgical or medicalassistance. The matter of insurance 
is now in the hands of the Auxiliary Committee having it in charge, 
and is being looked after by them. The Casino Pier is about two- 
thirds finished, and the Naval Exhibit Pier is about half finished. 

Provision has been made for a live stock building, forestry 
building, model dairy building, and an agricultural annexe, all of 
which will be ready to contract within a few weeks. A music 
pavilion will be provided, and Mr. Theodore Thomas, musical 
director, and Professor W. L. Tomlins, choral director, will be 
consulted as to its details. The entire expenditure to date on 
account of the construction department has been 499,839°39 dols. 
The number of employés in the construction department at this 
date is 417, of whom 253 are labourers and watchmen. This does 
not include the large force employed by the contractors. 

The present stage of the work in Jackson Park shows much 
greater progress than was promised by your Committee, or 
expected by you when the plans were adopted, and we have no 
reason to doubt that all will be completed within the required 
time. 

The scope of the Exposition has grown upon your Committee 
as the work has progressed. It has appeared to us that the pre- 
liminary estimates of the cost of the work are entirely inadequate 
to such an Exposition as the ple of the United States expect 
to be produced under national auspices. The classification com- 
prises exhibits on an enormous scale in departments that have here- 
tofore either been ignored or lightly treated in great Expositions, 
or made the subject of a expositions at great a 

At the Exposition of 1893 all branches of human industry will be 
included on a complete and comprehensive scale. This requi 
that each department should have for its installation a building and 
grounds such as has been previously considered unnecessary or 
impossible in great Expositions. The area embodied in the Exposi- 
tion grounds will be nearly three times that of the greatest Exposi- 
tion heretofore held. The separate departments of agriculture, 
electricity, mines and mining, horticulture, and transportation 
— will each be developed on a scale that has not been 
previously produced, even where they have been made the subjects 
of special Expositions. The great dimensions of the Expo- 
sition are not due to any extravagant ideas of your Com- 
mittee, but are forced upon us by t’3 comprehensiveness 
of the ‘‘ plan and scope ” set forth in the classification adopted by 
the Commission as authorised by Act of Congress. Your Com- 
mittee, however, heartily concars with the Commission that in the 
presentation of the Exposition, all features, whether relatiny to the 
comprehensive display of exhibits, the beauty of the grounds, the 
style of the buildings, conveniences for visitors, facilities for 
transportation, decorations or general beauty, must, in order to 
keep pace with American progress and enterprise, be in advance 
of any of its predecessors, and the honour and dignity of the 
people of the United States demand that all these conditions 
should be fully met. To do this, expenditures on a larger scale 
than was originally estimated are necessary—are indeed abso- 
lutely indispensable. 

Your Committee submit herewith estimates for the completion 
of the necessary buildings, machinery, decorations, administration 
and maintenance up to the date fixed for opening the Exposition. 








Dols, 
Buildings .. .. .. “ +» 7,295,000 
Grading and filling .. se a 450,400 
Lan pe .. oe ee 323,490 
Viaducts and bridges oe 125,000 
ce as se ae san « 70,000 
Waterway improvements . 225,000 
Water supply and sewerage... om 600,000 
eee eee << 500,000 
Steam plant 800,000 
ee CM ee me 
Statuary on buildin a a ae ee 100,000 
Vases, lampsand posts .. .. .. .. 50,000 
Fuel and light during construction. . 20,000 
tings « ee «0 40 St as 8,000 
12,066,890 
Appropriated for purposes of the Congress auxiliary... 200, 
Landscape, gardening, viaducts, fountains, &c., on 
(2 are eee ae a ieee 200,000 
General expenses of Construction Department.. 500, 
12,966,890 


The estimates of your Budget Committee, made on February 
20th last, which were carefully considered and revised before 
presentation to the Board of Directors, estimated the cost of 
organisation and administration at 3,308,563 dols., of which 
1,822,790 was for the salaries and expenses of the departments 
under the control of the Director-General, and 1,485,773 dols. tor the 
expenses of the departments, committees, and agents of the 
Board of Directors. The same estimates for operating expenses, 
police, fire department, attendants, watchmen, &c., was 1,550,000, 
making a grand total of 17,825,453. 

It is manifest that building cannot cease, but long before the 
Exposition opens the 10,000,000 dols. —— by the city of 
Chicago and its citizens will have been exhausted, and means must 
be considered at once for completing the enterprise or abandoning 
some features of it. The latter alternative seems to your Com- 
mittee to be one which should not for a it be id 3 
The honour and credit of the city of Chicago has been fully main- 
tained in complying with the Act of Congress which required a 
contribution of 10,000,000 dols. We believe that the people of the 
United States have an interest in this Exposition that justifies us 
in asking the co-operation of the national Government to complete 
what we have so well n. 

We submit the foregoing for your consideration with a closing 
suggestion that the World’s Columbian Commission, at its present 
session, be asked to declare themselves whether they will not ask 
the next session of Congress to take such means as may be neces- 
sary for the completion of the work according to the plan and scope 
as already determined by that body. 
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Naval ENGINEER APPOINTMENTS.—The following Sp oomg§ 
have been made at the Admiralty :—Staff Engineers: William J. 
Harding, to the Nankin, for Repulse ; William H. Davis, to the 
Pembroke, for H ; Edward Jackson, to the Benbow, to date 
November 24th; George Elbrow, to the Polyphemus, to date 
November 21st. Chief Engineers: Alfred D. Watson, to the 
Bellona, to date November 21st; Alfred Rayner, to the Mersey ; 
Charles E. Stewart (B), to the Theseus ; and Arthur J. London, 
to the Sappho. Engineers: John E. Johnson, to the Gossamer ; 


ward Swinney, to the Benbow. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tue ENGINEER, or containing ques- 
“tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of 8 commu 

*," Wecannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 


R. M. (Lambeth.)—We will endeavour to obtain tor you the information 
you want, 

E. W. D W.—We fail to understand yeur 
nection that we can see between your 
neering socielies. 

H. W. (Colchester.)— Hundreds of patents have been taken out for chairs 
carrying rails by the top— suspension chairs.” We are quite unable to 
identify the particular chair “ patented by a captain.” 

J. C. D. (Fair Tree.)}—You do not give us sufficient information. We do 
not know how many lights you want. What do you mean by “ using 
oil?” Do you refer to the ** Lucigen,” or do you mean oil lamps? An 
S-horse power engine will, if it has no other work on, drive sixteen are 
lamps. The engine could remain where it is. You could carry wire from 
the dynamo to the brickfield. 

A.W. P.—(1) You are quite right. The error has been overlooked in the 
book, (2) In most places the centre of gravity of such things is found 
by men who can guess quite right about a good deal of it. Transversely 
it, of course, lies in a vertical centre line. Horizontally and longitu- 
dinally, it can only be found by slinging, or by plotting the centre of 
gravity of the parts, and then of the combination. 

W. C. (Yaxley.)—The piston no doudt breaks its rings, either because it 
passes over the ports at each end, or because the cylinder bush is not 
true. It is not at all uncommon to find a cylinder bush shrunk in 
distorted. You should have the piston drawn and the cylinder very 
accurately measured inside by someone who understands what this means, 
and if the error is at all considerable the cylinder must Le re bored, 
The fact that the rings only break in one engine is a proof that the 
piston is not in fault. 





meaning. There is no con- 
argument and the policy of engi- 


THE CENTRE OF GRAVITY OF LOCOMOTIVES. 
(To the Editor of The Engineer.) 

Sir,—There are two or three methods of calculating the position of the 
centre of gravity of locomotives. I shall be obliged to any reader who 
will describe the best. FLYER. 

November 25th. 
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MEETINGS NEXT WEEE. 


Tue InstitTuTION oF CrviL ENGINEERS.—Tuesday, December Ist, at 
25, Great George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Papers to be further discussed: ‘ Portland Cement, its Manufacture, 
Use, and Testing,” by H. K. Bamber, F.1.C. ‘‘ The Inspection of Port- 
land Cement for Public Works,” by A. E. Carey, M. Inst. C.E. ‘ The 
Influence of Sea-water upon Portland Cement, Mortar, and Concrete,” by 

William Smith, M. Inst. C.E.—of Aberdeen. At a subsequent meeting 
the following paper will be taken: ‘The Sale of Water by Measure in 
Berlin,” by Henry Gill, M. Inst. C.E. Friday, December 4th, at 2 p.m. 
Students’ visit to inspect the new refrigerating plant, at Nelson’s Wharf, 
Commercial-road, Lambeth. 

Tae MancHester AssociaTiON oF Enoingers.—Saturday, November 
28th, in the Masonic-room, Grand Hotel, Aytoun-street, at 7pm. Com- 
iunication by Mr. D. Fulton, A.M.I.C.E. (Barrister-at-Law), ‘ The 
Deakin Governorless Engine.” Communication by Mr. C. F. Budenberg, 
M.S8c., ‘‘ On the Chronometer Governor: a New Expansion Regulator for 
Steam Engines.” 

Grovogists’ AssociaTion.—Friday, December 4th, in the Mathematical 
Theatre, University College, Gower-street, W.C., at 8 p.m. Papers: 
‘Supplementary Observations on some Fossil Fishes from the English 
Lower Oolites,”” by Arthur Smith Woodward, F.G.S., F.7 ** Organic 
Matter as a Geological Agent,” by Rev. A. Irving, D.Sc , ¥.G.8. 

Cuemicat Sociery.—Thursday, December 3rd, at Burlington House, 
at8 p.m. ‘Phosphorus Oxide (Part II.),” by Professor Thorpe, F R 8., 
and A. E. Tutton. ‘On Frangulin (Part I1.), by Professor T} orpe and 
Dr. A. K. Miller. ‘The Structure and Character of Flames,” by A. 
Smithels and H. Tingle. ‘‘The Composition of Cooked Vegetables ” by 
Miss K. I. Williams. ‘On the Occurrence of a Mydicatic Alkaloid in 
">" by T. 8. Dymond. ‘On some Metallic Hydrosulphides,” by 8. 

. Linder and H. Picton. ‘ On the Physical Constitution of some Solu- 
th of Insoluble Sulphides.” by Harold Picton. ‘ Solution and Pseudo- 
solution,” by H. Picton and 8. E. Linder. 

Lonpon CHAMBER oF CommMERCE.—Wednesday, December 2nd, in the 
Merchant Taylors’ Hall, Threadneedle-street, EC., at 3 p.m. ‘The 
Metallic Reserve,” by the Right Hon. G. J. Goschen, M.P. 

Society or Arts.—Monday, November 30th, at8 pm. Cantor lectures: 
“The Pigments and Vehicles of the Old Masters,” by A. P. Laurie, M.A. 
Lecture I.—A brief account of fresco painting as described by Cennino 
Cennini, and of the preparation of panels, gesso work, and gilding in the 
fifteenth century ; alsoa description of the preparation of gilt Spanish 
leather. Wednesday, December 2nd, at 8 pm. Ordinary meeting. 
“Secondary Batteries,” by G. H. Robertson, F.C.8. 








DEATH. 
On the 28rd November, 1891, at his residence, Spur Tank House, Madras, 
Francis Baker Hanna, M.K. and M.A., T.C.D., Agent and Manager of 
the Madras Railway Company, aged 50. (By telegram.) 
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ENGINEERING SOCIETIES. 

In our last impression we directed the attention of our 
readers to certain features in the policy of engineering 
societies which appear to be commonly overlooked, but 
we by no means exhausted the subject. There remains 
for consideration the relations which exist, rightly or 
wrongly, for good or for evil, between the council, the secre- 
tary, and the great body of members. We have said, and 
we repeat, that in all cases changes in the composition of 
the council should be freely made. They seldom are 
made to anything like the extent desirable. The idea 
gathers force as years roll past, that because a council is 
fairly efficient it is undesirable to make a change. The 
council fosters this theory. It is but human nature that 
those who possess a certain rank in any community should 
desire to keep their position intact. But it is indisputable 
that the permanence in office of the members of any 
council must prove prejudicial to the best interests of a 
society. A little reflection, and a thorough acquaintance 
with the inner workings of a council and a society, will 
show the reason. It is indisputable that a seat on the 
council is regarded as an honour; no one denies this. 
Now, every member of an engineering society is eligible 
for this honour. It should only be conferred on those who, 
in plain language, deserve it; it is a reward that is to be 
earned by working hard in the interests of the whole 
body. If, however, the members find that this honour is 
practically unattainable, the stimulus to action is removed. 
If an outside member knew that the reading of a good 
paper would help him to a seat on the council, he 
would be likely to do his best to produce such 
a paper. If he knew that to speak well at a meeting, 
to be regarded as a ready debater, one ready and willing 
to help on a flagging discussion, not talking for talk 
sake, but because he had really something to say, and 
could say it well, would be regarded as two or three steps 
on the ladder, then he would be likely to cultivate his 
natural gifts, and he would take pains to get up his 
subject beforehand, and so make a really good speech 
when his turn came. Again, if he knew that zeal in en- 
listing new members and promoting the pecuniary interests 
of the society would be appreciated, he would manifest 
that zeal. But when outside members are convinced that, 
do what they will, they have no chance of getting a seat at 
the council table, they are not likely to do much for the 
society. Nor isit only in this way that the existing system 
works badly. If members of council perfectly understand 
that, come what may, they cannot possibly lose their 
position, they will grow careless. We have known 
cases in which the same man was elected year after year, 
and never attended more than one or perhaps two council 
meetings in the year. Not only did he do nothing for 
the society himself, but he kept out men who would 
possibly have worked hard. A grievous mistake continu- 
ously made is to elect men as council members, not because 
they are likely to study the interests of the society, but 
simply because they are men of rank or high position in 
their profession. It is supposed to be an altogether 
admirable thing for the good of the society that some 
individual who has attained a considerable reputation 
should appear in the list of council members. We might 
as well say that it is an admirable thing for a ship of 
war that she should have an effigy of Nelson for a 
figurehead. 

It may be objected that it is impossible to make a 
change in the council, because although the whole council, 
or a certain proportion, retired every year, it would be 
sure to be re-elected. The way out of the difficulty is 
very simple. Let one-third of the Council retire each 
year, and not be eligible for re-election for two years, 
the members retiring to be selected by lot or by seniority, 
as may be deemed desirable. In this way an infusion of 








new blood would be obtained each year. We have heard 
it urged that it would be impossible to obtain candi- 
dates for office of sufficient merit, if at all. The answer 
to this is obvious. A council consists, let us say, of 
twelve men; four of these retire each year. If the 
constitution of the society is such that four suitable 
men cannot be found each year who are willing and 
anxious to get a seat at the council table, then the sooner 
that society winds up its affairs and ceases to exist the 
better. Again, it may be urged that an existing council 
leaves nothing to be desired. Even if this were true, the 
fact remains that an incentive to exertion among the 
great body ofthe members is removed. But itneveristrue. 
Unfortunately all experience goes to show that a perma- 
nent council is bad for an engineering society, and it is 
only with experience we need concern ourselves. Theory 
will ruin any society, because it invariably assumes the 
existence of conditions of government which never do 
exist for long. 

The importance of the part played by a secretary for 
good or evil, it isimpossible, we think, to exaggerate. As 
a rule he has to prepare the agenda book for the council. 
On him devolves, in a word, ‘the task of suggesting the 
action which the council shall take. Each subject as it 
is brought up is, or at least it ought to be, discussed by 
the council and decided by the majority. It is 
but seldom that a permanent council suggest any- 
thing. The whole work of a society, the prepara- 
tion of its programme of operations, and a hundred other 
matters of detail, finance, &c., all under such conditions, 
devolve on the secretary. This is really unfair to him, 
and places him in a false position. The opposite error is 
sometimes committed. The secretary is a nonentity, 
little better than an accountant, or a superior sort of 
clerk. Under these conditions it will be found that the 
whole government of the society drifts into the hands of 
one or two members of council, who merely tell the 
secretary, who is incapable of originating anything, what 
he is to put on the agenda; and then they do subsequently 
pretty well what they please. As arule, the salary paid 
to secretaries is inadequate. It will not suffice to catch 
a really good man. No money that a society can spend 
is so well laid out as that paid to a really excellent capable 
secretary. It is not necessary that he should be an engi- 
neer, but he should know a good deal about engineering. 
He ought to have literary ability, and a tolerably complete 
knowledge of French and German. His tact should be 
perfect, and he ought to be able to speak sufliciently well 
to make the nature and merits of any proposal which he 
has to bring before the council quite clear. 

In dealing with the subject of engineering societies we 
are placed in this difficulty, that it is impossible to give 
examples in illustration of our propositions without incur- 
ring the risk of being misunderstood, and perhaps of being 
accused of attacking some body or individual. We must 
leave our readers, therefore, to apply what we have 
said to the cases to which they may, rightly or wrongly, 
believe that they apply. All that we have advanced is 
the result of a somewhat intimate acquaintance, extend- 
ing over years, of the working of such bodies, both in this 
country and the United States. Before concluding, we 
would add that, while it is now clear that in this 
country membership of only one body can be regarded 
as the equivalent of a diploma, all the remaining 
societies, or institutions, or associations, should use 
every exertion to make it certain that no one shall 
be elected a member who does not possess the 
qualifications laid down as essential in its rules. It 
is immoral to break these rules on any plea whatever. 
If they aim at so exalted a standard that members 
cannot be had, then lower the standard. If, for example, 
it is stated that no one shall be a member who has not 
served a regular apprenticeship, then no one on any 
excuse whatever should be permitted to become a member 
unless he can give satisfactory proof that he has served an 
apprenticeship. In this way the status of membership will 
be kept up, and the reputation of the society maintained. 
Too often weak societies will elect almost anyone for the 
sake of the entrance and annual fees. Interest is brought to 
bear in other cases, and, as a rule, the so-called balloting by 
the members is a farce. The whole difference, our readers 
may rest assured, between a successful and an unsuc- 
cessful engineering society, depends on the way in which 
its affairs are administered; firstly by the Council and 
secretary, and secondly by the members; and it is not 
easy to say which is the worse, a turbulent, wrong-headed 
minority or a lukewarm majority. Either can do much 
harm; combined, no society or institution can last. 


MARINE ENGINES IN THE NAVY. 


On the 2ist instant Mr. J. Jennings Campbell read 
before the North-East Coast Institution of Engineers 
and Shipbuilders a very well written and suggestive 
paper on “Engines for Ships of War.” To certain 
propositions and statements made by Mr. C ampbell 
exception may be taken, but his paper was none the 
worse for this. In his own words, “ Its chief object was 
to produce discussion rather than simply to air his own 
crotchets,” and this, we take it, manifests appreciation of 
what the primary characteristic of a paper should be. 
Mr. Campbell thinks that the engines of war steamers 
are placed at a great disadvantage as compared with those 
of other ships, in that they have to work not at that 
power which gives the best economical results, but now 
at a very high, now at a very low pressure, and he 
questions if under such conditions triple-expansion 
are better than compound engines. The work done in 
the low-pressure cylinder at “such a speed as 8 or 10 
knots in a vessel capable of attaining 19 or 20 knots 
when hard driven, is little or nothing, and the loss by 
cylinder condensation becomes relatively enormous. 
But in practice war ships do very little steaming at high 
speed, and the consequence is that their engines are 
wasteful of fuel. ‘It will easily be seen, then, that the 
great variations of power required, make it not only 
impossible to obtain equal economy at all speeds, but 
may render it most difficult to get real economy at any 
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one speed, and at the same time, a reasonable measure 
of economy at the others.” He draws an instructive 
comparison between the performance of modern triple 
and the now old-fashioned compound engines, citing two 
vessels, the Briton and the Tenedos, as examples. The 
Briton had 57in. and 100in. cylinders, with 2ft. Qin. 
stroke; and the Tenedos 57in. and 90in. cylinders, with 
2ft. Gin. stroke. The cylinders were jacketted in both 
cases, and in the Tenedos there was also an arrangement 
for admitting steam inside the pistons. Both engines 
were of the return connecting rod type; the Briton’s 
being horizontal and the Tenedos’s slightly inclined from 
the horizontal. The heating surface in the Tenedos 
was 5784 square feet; that of the Briton was not 
published, but is believed to have been about 
the same. The vessels were practically sister ships. 
The engines of the Briton were fitted with Cowper's 
‘“*hot pot;” that is to say, an arrangement by which the 
steam was re-heated and dried on its way from the high 
to the low-pressure cylinder. Trials were made with both 
ships in 1870and1871. At 10 knots the Briton gave as the 
best result a horse-power for 1°35 lb. of coal. The indicated 
horse-power was in both cases about 2000 horses, the 
revolutions 99°7 for the Tenedos, and 92°6 for the Briton. 
Mr. Campbell not unnaturally asks if any modern triple- 
expansion engines for a ship of war give as good a result 
at any speed, and we think the answer must be in the 
negative. 

We now come to debateable ground. Mr. Campbell 
holds that, in the usual practice of admitting steam for 
jth or $th of the stroke in the high-pressure cylinder is 
wrong, and would cut off at an earlier point, and make 
the high-pressure cylinder larger in proportion to the 
other two than is now the practice, as in this way there 
would be less “gap” in the diagrams, and a better 
economical result. We hold that Mr. Campbell is mis- 
taken, and that the existing practice, being the “ survival 
of the fittest,” is really the best. Mr. Campbell is, how- 
ever, not singular in regarding gap as representing loss. 
The idea originates in the practice of constructing a 
theoretical expansion curve, calculating its area, and 
comparing it with the area of the actual diagrams. There 
are several examples of this method given in the paper, 
and we find such deductions as “efficiency of steam in 
high-pressure cylinder, 82 per cent.; ditto in inter- 
mediate cylinder, 73 per cent,” in one case; while in 
another case all the diagrams are placed on the theoreti- 
cal diagram, and we are told that the actual efficiency is 6°49 
percent. Nothing can more fully exemplify the mislead- 
ing nature of this method of deducing efficiencies than Mr. 
Campbell’s assumption that the loss of efficiency is wholly 
due to faulty cylinder ratios. The truth is that diagrams 
cannot properly be pieced together at all; and that although 
the gap represents loss of pressure, inasmuch as that 
loss of pressure is not due to the performance of work, 
and is attended by an increase in volume, it does not 
necessarily represent any loss of efficiency at all. It 
is easy to see that if Mr. Campbell were right, Woolf engines, 
in which the steam passes directly from one cylinder to 
the other, should be far more economical than receiver 
engines. We have in our possession diagrams from Woolf 
engines which piece so admirably that there is practically 
no gap, but the engines from which they were taken were 
not particularly economical. Gap is, however, very often 
due to cylinder condensation, and then it represents dead 
loss ; but the amount of condensation bears only an 
indirect relation to the ratios of the cylinders. It is very 
well known that there is no agreement among engineers as 
to how diagrams should be pieced, and Mr. Campbell 
himself, after first giving Mr. Schonheyder’s method, 
gives another of his own, in which the expansion and 
compression curves, instead of seeming to be continuous, 
are considerably stepped, and explains this because it 
“has the advantage of preventing the mistake so often 
made of thinking that the three cylinders have one and 
the same continuous theoretical expansion curve.” We 
congratulate Mr. Campbell on this statement. The mis- 
take is one of every-day occurrence. The truth is, of 
course, that we have in the triple-expansion engine three 
distinct steam engines, working under very different 
conditions. The first may be regarded as having during 
admission an unlimited supply of steam. The other 
two are placed, the moment admission begins, in the 
condition of an engine with very large clearance, and 
no steam available for the performance of work but 
that which fills the clearance space. It would be 
as rational to take two diagrams, one from a non- 
condensing engine working in Birmingham, and another 
from a condensing engine working in Manchester, and 
piecing them together on a theoretical diagram, proceed 
to deduce their efficiencies. If it was certain that the 
volume filled by the steam at any moment was fixed 
by the position of the pistons, and by that alone, then 
it might be possible to piece diagrams; but this is not 
possible, because the clearance spaces and receivers come 
into play. Thus, for example, the moment the exhaust 
port of the high-pressure cylinder opens there is a great 
drop in the pressure, not due to the motion of the inter- 
mediate piston, but to the fact that the receiver is at 
that moment, so to speak, nearly empty. This causes a 
gap and a fall in pressure, but as we have said, it 
represents an increase of volume obtained without the 
performance of work, and it does not necessarily involve 
any sacrifice of efficiency. The proper method of 
calculating efficiency consists in preparing from the 
available data a separate theoretical diagram for each 
cylinder, and comparing the indicator diagram with it. 
In a recent impression Mr. Mudd pointed out the 
important part that cushion steam plays in this kind of 
calculation, and this very thing may be, and very often 
is, entirely overlooked in putting cards together. 

Mr. Campbell considers at some length the remedy for 
the evil wrought by the large quantity of water invariably 
present in the high-pressure cylinders of triple-expansion 
engines, and he suggests superheating by throttling. He 
takes an erroneous view of Rankine’s celebrated dictum, 
and assumes that if we let down pressure by throttling, the 





whole difference in temperature between that of the steam 
before and after the process will reappear as superheat. 
This implies that the steam will be as hot after it has 
passed the throttle valve as before. But this is not what 
Rankine said. He stated that the sum of the latent and 
sensible heat of steam at any pressure p, greater than any 
other pressure p, was also greater by a small amount, 
and that if the steam at the pressure p was allowed to 
fall no work being done, to the pressure p,, this small 
excess of heat would serve to superheat the steam 
slightly. There can be no question, however, but that 
an economic advantage may be derived from throttling, 
but it is probably mainly due to the circumstance that a 
proportion of priming, or rather suspended, water in the 
steam pipe is evaporated at the moment the pressure falls, 
and in this way the steam is dried before it reaches the 
cylinder. Mr. Campbell, however, does not confine 
himself to superheating by throttling, but advocates the 
use of tubular superheaters of copper in the boiler 
uptakes. His suggestions on this point are simple and 
moderate. 

After all has been done, however, in this way to 
promote economy, the fact remains that the engines 
of war ships are a great deal too large for the power 
they are normally called on to exert, and he pro- 
ceeds to consider possible remedies for these adverse 
conditions. The first consists in working only one engine, 
permitting the disconnected screw of the other to drag. 
This he rejects, for obvious reasons. The second method 
involves the use of four sets of machinery instead of two 
—only two to be worked at low powers—as in the 
Lepanto, which enormously increases the expense and 
complication. A third plan is to use three screws, as in 
the U.S. Cruiser No. 12, and run one, two, or three screws, 
according to the power needed. This is not a commend- 
able method. That which seems on the whole best “ con- 
sists of fitting ordinary twin screw triple-expansion engines, 
but with the low-pressure cylinder placed forward, and 
with a disconnecting coupling between its crank and 
those of the other two cylinders. With this arrangement 
it becomes possible to work the engines with triple- 
expansion at the higher powers, and as double-expansion 
compound engines at lower powers. Of course it is neces- 
sary to have the exhaust pipes of the intermediate- 
pressure and low-pressure cylinders so arranged and fitted 
with valves that the former can exhaust direct into the 
condenser, and the latter be shut off both from the 
condenser and the intermediate-pressure cylinder. By 
this method we not only have engines of, say, half the 
low-pressure cylinder capacity for cruising speeds, but 
also capable of working efficiently at lower pressures 
than could be satisfactorily employed when working triple- 
expansion. The only trouble, with this type of machinery, 
would be the wearing down of the after-portion of the 
shafting when the forward cylinder was disconnected ; as 
in the case of double engines to each screw shaft. There 
seems little doubt, however, that this difficulty could be 
overcome by a suitably-designed coupling,” a rough 
sketch of one very simple form of which, designed by Mr. 
Campbell, appears in his paper. There is another method 
which he does not mention, which seems to us to be the 
simplest, ifnotthe best. It consistsin reducing the pressure 
by wiredrawing or otherwise, and taking steam direct 
into the intermediate cylinder, which with the low-pressure 
cylinder works asa compoundengine. The high-pressure 
cylinder is fitted with a large air-valve on the valve 
chest, and another on the exhaust, and the high-pressure 
piston by its motion simply inhales and expels air. The 
waste of power would be very small. The advantages 
are that the wear and tear would remain unaffected. No 
special coupling would be required, and the only addition 
to the engine would be three valves, one to admit air, 
and two others, which might be combined, to permit air 
to exhaust and to prevent the escape of steam from the 
intermediate pressure valve chest. 

The paper concludes with a consideration of various 
types of engine frame, the author preferring cast iron of 
really first-rate quality to steel or wrought iron pillar 
frames. It seems strange that no one has suggested the 
use of wrought iron or steel plate frames, built up into box 
girders for large engines. In the present day there would 
be little difficulty in welding such frames up, but they could 
be put together with rivets. The success which has 
attended the use of them in steam hammers, under 
peculiarly trying conditions, leads us to think that they 
would be found satisfactory in marine engine practice. 





AMERICAN RAILWAY WORKING. 


One of the bulletins of the Census Office of the United States 
gives some details of the internal work on railways in a group of 
States in America. These States include New York, New 
Jersey, Pennsylvania, Delaware, Maryland, and part of West 
Virginia. There is thus comprised a mileage of 18,088, in 
“single track.”’ On these lines there are stated to be 8129 
locomotives, or 1116 more than were reported a decade pre- 
viously. There were also 8523 “cars in passenger service,” 
which are thus divided—6561 ordinary, 21 sleeping, 67 
parlour, 14 dining, 1081 baggage, 178 postal, and 601 
“express.” There were 334,155 ‘cars in freight service,” 
7146 “ cars in company’s service,” and on the lines there were 
5680 stations. These figures as to the equipment of the lines 
are subject to the remark that there was a small mileage 
from which there was no report, but as it was for 128 miles 
only, it would not very materially affect the total. Compar- 
ing these statistics with those for preceding years and 
analysing them, it would appear that the locomotives for 
each hundred miles of line rose in the decade from 38 to 44 
—the freight engines being in the latest year 25 for each 
hundred miles, and the passenger engines 12—the difference 
probably including shunting and other engines. The total 
locomotives on these lines are more in proportion than on 
the whole of the United States railways, probably because of 
the centreing of traffic to the metropolis of the country and 
to its coast. Another table given shows that on the mileage 
operated there are 1138 employés for each hundred miles of 
line—or 231 more per hundred miles than there were a 
decade previously—in 1880. Of these 1138 persons, there are 
315 employed in the maintenance of “ way and structures,” 





246 in the “ maintenance of equipment,’ 545 in “ conduct- 
ing transportation,” and 32 in general administration—the 
difference between these terms and those current in this 
country not being very great. The growth of the number 
of persons employed is absolute, as shown by the figures we 
have given; but it is not a growth relative to the traffic, 
The actual growth is the largest apparently in the men em- 
ea in “ conducting transportation ’’—that is, in the actual 
andling and working of the traffic. But it is shown that 
the average railway service on the lines in the States named 
does more work now than a decade ago. For instance, there 
was ten years ago one employé to each 1420 passengers 
carried, now 1891 passengers are carried for each person. 
At the same time, on the lines in the section of the United 
States we have named, the yield per passenger per mile is less 
than it was. It was in 1880 about 2-232 cents per mile per 
passenger carried, and in the latest year reported on it had 
fallen to 1-995 cents. Clearly, then, the movement on these 
representative American railways is much in the same 
direction as it is on most of our great English railways. 
There is a fuller employment of men, but the labour of the 
men is becoming more effective, because of the fuller traftic 
and travel on the lines. There is also the tendency there as 
here to carry at a smaller charge per mile than of old—a 
tendency partly due to the growth of the cheapest class of 
communication, and to the effects of enlarged competition. 
How far the figures we have given would compare with those 
for our own railways it is difficult to say; and the com. 
rison would be one that would be hazardous to make, 
ecause the returns are drawn up in different forms. But as 
far as they go, they illustrate very fully the condition of some 
of the most important of the lines in the United States. 


PUBLIC WORKS IN PARIS, 


SEEING how largely the prosperity of the metallurgical and 
engineering industries in France is due to the home trade, 
a great deal of interest is being shown in that country in the 
undertakings which it is proposed to carry out. The present 
activity is caused entirely by the considerable orders that 
have been distributed in connection with shipbuilding and 
railway construction, and further work is anticipated as the 
result of the projects that are now before the Municipal 
Council and the Chamber of Deputies. Prominent among 
these proposals is that for the construction of the Metropo- 
litan Railway. The subject will soon be fully discussed in 
the Chamber, and it is expected that the work will be put in 
hand during the spring. This will naturally give a consider- 
able impetus to the ironmaking industry, and the steel works 
will also benefit appreciably by the recommendation which 
the Minister for Public Works will shortly make to the rail- 
way companies to employ on their lines the 50 kilo. rail, 
similar to that used in Belgium, and the steel sleeper with 
which the State has lately been experimenting upon its lines. 
Another project that may soon come before the Municipal 
Council is that proposed by MM. Landon and E. Desmarest 
with a view to remedy the growing evil of congested traffic. 
These engineers propose the construction of an underground 
way from Nétre Dame de Lorette to the Avenue de Saint-Ouen. 
It would be less than two kilometres in length, and would pass 
under the most crowded part of the city, at a depth sufficient to 
escape the Metropolitan Railway. The road would be ten metres 
in width, and there would be two pavements, each two metres 
wide. The subway would be served by an electric tramway that 
would accomplish the distance in ten minutes. The tunnel 
would be brilliantly lighted with electricity, there would be 
recesses provided with seats, and ornamented with flowers 
and shrubs. In addition to these undertakings, a good deal 
of work is at the moment being afforded by the completion 
of the road Reaumur, by the construction of the aqueduct 
at Asniéres for the conveyance of sewage to St. Germains, 
and by the works that are being pushed forward in connec- 
tion with the new water supply of Paris. These under- 
takings, if carried out with the vigour that is promised, 
ought to be a guarantee of active employment during the 
ensuing year, especially as many of the steel-making esta- 
blishments in the Midi are so well provided with work as to 
render them independent of fresh orders for a twelvemontl 
or so to come. Already in anticipation of an increased 
demand, some of the big concerns, notably the Cail Company, 
of Paris, are making extensive additions to their works. 


THE VYRNWY AQUEDUCT UNDER THE MERSEY. 


From the reports in Tuesday’s Liverpool papers it appears 
that the members of the Water Committee who met on 
Monday were much gratified by the recent satisfactory pro- 
gress of their aqueduct tunnel under the Mersey. They are 
so, no doubt justly, for the work presents exceptional difficulties 
arising from the variation in the strata, not only with advance, 
but at the same place. The face sometimes consists partly 
of large shingle through which the air under pressure passes, 
as through a sieve, to the river above, and partly of running 
sand, which requires a totally different treatment in driving. 
Both these strata are in direct communication with the 
river, and it will be readily understood that it is no mean 
difficulty to keep the river water out and the compressed 
airin. It will be remembered that more than two months 
ago the second contract for this work had to be closed, and 
that about the same time, after very slowand laborious driving, 
the shield was much damaged, and the work was suspended 
for its repair. Considering the past history of the unfortu- 
nate tunnel, and these combined circumstances, it was not sur- 
prising that the Corporation were alarmed. Mr. Deacon, 
the engineer of the Vyrnwy Works, had always expressed 
the greatest confidence in the ultimate result, and at this 
time, in consequence of further experience gained during the 
operations, he reported to the Corporation, repeating his con- 
viction that the tunnel could be and would be constructed 
as he had designed it, and at moderate cost. The Corpora- 
tion took the opinion of Sir Benjamin Baker as to whether 
the mode proposed, or any other course, was desirable, and 
Sir Benjamin supported the proposals of Mr. Deacon, 
who, on the 12th instant, recommenced the work with 
Messrs. Cochrane’s men, and with the assistance of Mr. 
Arthur Cochrane, who had previously superintended the con- 
tract work, and in whom confidence evidently still continues. 
The repaired and altered shield was put to work, and the 
result has been that many times the previous rate of progress 
has been attained. The Liverpool papers publish a report of 
Mr. Deacon to the Water Committee, dated the 28rd inst., 
from which it appears that the tunnel has reached 222ft. out 
of the 800ft. required, and that a speed of 6ft. a-day had 
already been reached. If this speed can be maintained, it 
will not be many months before we hear of the successful 
completion of this last link in the longest aqueduct hitherto 
constructed, the success of which, like that of the great dam 
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at Lake Vyrnwy, has in every other respect been already 
proved. 

CANALISATION OF THE MOSELLE. 


Tur most striking feature in the improvement of water- 
way eee ge upon the Continent is the difference which it 
makes to the relative positions of one industrial district with 
another. So far, it is Luxembourg which seems to have 
suffered in the egy of better transport facilities. The 
Grand Duchy has already been deprived of a considerable 

rt of the demand for minerals from the Belgian furnace 
proprietors, by the opportunity which an improvement in the 
French canals afforded the Nancy mine-owners to make 
deliveries in Charleroi at a much cheaper rate than was 

ssible from Luxembourg. Now the Grand Duchy is 
threatened with serious competition from Westphalia, 
as the result of the proposed canalisation of the 
Moselle. Since the introduction of the Thomas-Gilchrist 
method of making basic steel, the industry of the 
Grand Duchy has assumed considerable proportions by 
reason of the large extent of phosphoric ore available in that 
country. In the manufacture of pigs also the country 

ssesses great advantages, since with its abundant supplies 
of mineral the furnace proprietors can supply iron at a 
cheaper rate than producers in Westphalia, who have to get 
their mineral from the Grand Duchy and from Lorraine. It 
is therefore evidently to the advantage of the Luxembourg 
ig iron producers that the cost of transport to Westphalia 
should not be reduced. This is, however, a contingency that 
is likely to arise as the result of the movement which is now 
taking place in favour of the canalisation of the Moselle. 
The new Minister of Public Works in Germany is believed to 
support the scheme, and to have in view its ultimate carrying 
out in favour of the ironmasters in Westphalia and in the 
basin of the Rhine. If this is done it will be possible for 
iron producers in those districts to get ample supplies from 
Lorraine, instead of as hitherto from the Grand Duchy. 


THE LONDON ELECTRIC SUPPLY CORPORATION, 


CrerTAIN alarmist reports, not more unfounded than unfair, 
have been circulated concerning the London Electric Supply 
Corporation. These reports have, as a matter of course, been 
put into circulation by those who have taken no trouble to 
verify their truth. It has been stated that there have been 
very serious breakdowns which could have been entirely 
avoided had Mr. Ferranti remained engineer to the firm. The 
truth is that certain failures of insulation have occurred—in 
one case owing to the bursting of a water main in a street—but 
principally due to the tremendous pressure, 10,000 volts, which 
has been recently put on the mains and transformers. The 
only result of the partial failures in question has been that 
one or two circuits were left without light for a few hours 
during three evenings. Mr. D’Alton, the engineer to the 
Corporation, Dr, Fleming, its consulting electrician, and the 
staff are quite competent to deal with these difficulties, and 
all the four great dynamos and their engines and the mains 
are now in perfect running order. The question suggests 
itself, however, whether after all it is any way advisable or 
necessary to work at 10,000 volts. The troubles incurred at 
that tremendous pressure can hardly be realised by those who 
have had no experience—and very little experience is pos- 
sessed by anyone—of them. If the mains were limited 
in section there would, of course, be a reason; but they are 
quite competent to supply 60,000 or 80,000 lights, with a 
pressure of 2500 volts, and when the development of the 
demand throws more work on the cables, then let converters 
be employed in the magnificent premises at Deptford where 
there is ample room, to raise the potential, the dynamos still 
generating at 2500 to 3500 volts. It seems to us that if the 
Corporation would adopt this plan, the splendid situation, 
fine plant, facilities for getting coal, possessed by the Cor- 
poration would place and keep it in the first rank among 
electrical companies. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Italy: Progress of railways.—At the end of 1861 there were 
in Italy 15914 miles; at the end of 1871, 3962 miles; at the 
end of 1889, 81174 miles of railway and 14053 miles of steam 
tramways. The capital invested in the construction of these 
lines, and the purchase of their rolling stock, rose from 
£98,000,000 at the end of 1887 to £121,600,000 at the end of 
1889. Passengers carried rose from 25,530,309 in 1872 to 
45,518,604 in 1887. The transport of goods rose in even 
larger proportions, viz., from 5,977,874 to 15,801,008 tons. 
Cattle rose from 1,431,933 to 2,388,149 head. During the 
same period the gross profits rose from £5,022,792 in 1872 to 
£9,450,651; to £9,744,974 in the year ending 30th June, 1889; 
and to £9,955,990 in the year ending 30th June, 1890, the 
latter increase being solely due to the opening of new branch 
lines. Most of these new lines have been run through 
districts where no trade exists, and where all traffic is slight, 
with the view of resuscitating commerce and industrial 
activity by the mere appearance of the steam engine. Much 
capital has been wasted in premature speculation, which has 
proved hostile to the general economic condition of the 
country. The gross receipts per mile, which rose from 
£1296 3s. 2d. in 1872 to £1432 17s. 9d. in 1880, to £1494 15s. 7d. 
in 1883, fell in the year 1888-9 to £1296 8s. 8d., and in 
1889-90 to £1292 19s. 8d. The net receipts per mile have 
slightly increased, viz., from £404 18s. 3d. to £465 7s. 8d. 
The returns vary very much on the different lines. In 1887 
on the Mediterranean railway the net receipts per mile were 
£623 18s. 10d.; on the Adriatic line, £502 19s. 10d.; on the 
Sicilian lines, about £40; on the Sardinian lines, a deficit. 
In 1888 on the Sardinian railway, 2553 miles long, owned by 
the Royal Company, the gross receipts after deducting taxes, 
were £71,243, while the Government had to pay as guaranteeing 
the expense £268,406. 

Switzerland: Trade in 1889.—The year 1889 was one of 
exceptional commercial prosperity for Switzerland. Exclusive 
of the transit trade, imports increased by £5,086,001, or 15-4 
per cent.; and exports by £1,513,368, or 5:3 per cent. over 
1888. Including transit trade, imports amounted to 
£61,302,925, and exports to £51,119,401. These figures, com- 
pared with those of other countries, give Switzerland nearly 
the foremost place among commercial nations as to direct 
trade per head of population—£13 Os. 2d. for imports, and 
£9 13s. 6d. for exports. British imports increased by £276,811, 
or 1:6 per cent., their proportion of the whole remaining 
steady at 53 percent. British iron, 7-5 per cent. of the 
import decreased by £4144, or 3°85 per cent. French 
imports increased by £2,379,405, or 29°3 per cent.; and in 
proportion of the whole from 24°8 to 27°5 per cent., attaining 
to within 1 per cent. of the imports of Germany, who had 
hitherto long out-distanced any other country, not only in 
providing the chief market for Swiss goods—a position still 
maintained—but also in being the principal source of Swiss 
supply. Of imports, coal increased by £126,502, or 19:1 per 
cent.; coke, lignite and briquettes, chiefly from Belgium, by 
£41,264, or 21°95 per cent.; copper by £40,380, or 19:4 per 
cent.; hardware by £18,272, or 12°7 per cent.; iron by 
£156,060, or 12:4 per cent.; lead by £15,353, or 38°05 per 
cent.; machinery by £46,442, or 8°6 per cent.; minerals by 
£223,213, or 15 per cent.; nickel by £2909, or 11:5 per cent.; 
oils, grease, &c., by £25,498, or 7°15 per cent.; ore and various 
metals by £785, or 13:25 per cent.; zinc by £1048, or 2°45 per 
cent. Tin decreased by £5731, or 9°25 per cent. The chief 
source of supply for coal, iron, and machinery is Germany. 
The sudden rise in the price of coal and iron was at first 
prejudicial to Switzerland, which imports nearly all its raw 
material from abroad. The general revival of trade, and the 
Paris Exhibition in particular, gave a great impetus to the 
manufacture of machinery, which has its chief centres at 
Winterthur and Zurich, resulting in a large increase of 
orders from abroad, coupled with a general rise of prices. 
Exports to France increased by £34,589, to Austria by 
£15,785, and to Russia by £5381. Those to Germany fell off 
by £7702, or 3:35 per cent., but still formed 26:1 per cent. of 
the export. Boats, carriages, and conveyances increased by 
£7235, or 49°7 per cent.; hardware by £85, or 4 per cent.; iron 
by £30,687, or 18°55 per cent.; lead by £3357, or 59-1 per cent.; 
machinery by £56,189, or 7-05 per cent.; minerals by £21,898, 
or 18:7 per cent.; nickel by £583, or 39°45 per cent.; oils, 
grease, &c., by £207, or 1 per cent.; ores and various metals 
by £4668, or 351 per cent.; tin by £1510, or 47-35 per cent.; 
zine by £913, or 37°55 per cent. Copper decreased by £4428, 
or 11°35 per cent. The excess of imports over exports is 
always a marked feature of Swiss trade. Its existence and 
continual increase forms one argument of those commercial 
bodies who of late have been appealing to the Federal 
Government to protect native agriculture and industries 
against foreign competition. The confederation not having 
any power to impose direct taxes, has to look exclusively for 
its revenue to indirect taxation, of which the customs receipts 
form the largest item. 

Switzerland: Trade in 1890.—The returns of Swiss trade 
for 1890, though not showing the exceptional progress which 
marked those of 1889, are a satisfactory proof of the country’s 
commercial prosperity. Exclusive of the transit trade, 
imports increased by £1,832,321, or 4°8 per cent., and exports 
by £567,118, or 2 per cent. over 1889. Including transit 
trade, imports amounted to £61,226,100, and exports to 
£50,213,955. British imports increased by £63,714, or 3:15 
per cent., their proportion of the whole remaining steady. 
Among imports coal—more than three-fourths from Germany 
—increased by £296,600, or 21°25 per cent. Coke, charcoal, 


f | and briquettes, chiefly {rom France and Belgium, increased 


by £155,326, or 67°65 per cent. Petroleum, chiefly from the 
United States, Russia, and Germany, decreased by £5253, or 
1-7 per cent. Copper increased by £44,452, or 17°5 per cent. ; 
hardware by £13,012, or 8-1 per cent.; iron by £300,767, or 
21:15 per cent. Of the entire import, over £1,000,000 was 
from Germany. British iron increased by £36,754, or 35 per 
cent., and its proportion of the import from 7:5 to 8°5 per 
cent. Lead increased by £4564, or 8:2 per cent. Machinery 
by £195,469, or 31:35 per cent. The greater part of the 
import came from Germany, whose competition in this field 
of industry is making itself yearly more felt even in the 
supply of the Swiss market. British machinery increased 
by £33,744, or 62 per cent., and its proportion of the 
import from 8:75 to 10°75 per cent. Minerals increased 
by £315,526, or 184 per cent.; oils, grease, &c., by 
£30,749, or 8:05 per cent.; nickel, by £3562, or 13 per 
cent.; tin, by £2745, or 4:9 per cent.; zinc, by £8481, 
or 19°15 per cent. In exports, copper increased by £2126, or 
6:1 per cent. ; hardware, by £615, or 2°9 per cent.; iron, by 
£33,842, or 17:25 per cent.; machinery, by £79,059, or 9 per 
cent. About half of the export consisted of looms and 
machinery for weaving, and the remainder of boilers and of 





machinery for mills and agricultural purposes. Nearly four- 
fifths of the exports went to Germany, the exportation to 
France, Italy, and Russia having considerably fallen off; but 
the trade with more distant countries has been largely deve- 
loped, especially since the Paris Exhibition, at which Swiss 
machinery gained much distinction. Towards the close of 
the year business was not so brisk as at the commencement, 
partly owing to the supply being more than sufficient for the 
demand, and partly owing to the unsettled state of the money 
market. It is expected that production will be diminished 
during the current year, owing to the introduction of the 
ten hours’ working day into most of the machinery factories. 
The managers of the locomotive factory at Winterthur have, 
owing to numerous pressing orders, made an arrangement 
with their workmen for an eleven hours’ day, with increased 
wages. The high price of coal and the occasional difficulty 
of obtaining it has lately brought into prominence the ques- 
tion of utilising to a greater extent than at present the water 
power of the country for industrial purposes. The attention 
of the authorities has for some time past been engaged 
in devising the best means for developing the latent 
resources of this natural agent as a motive power, and a 
proposal has been put forward for creating a federal monopoly 
for its utilisation. Minerals increased by £5836, or 4:2 per 
cent. ; lead decreased by £715, or 7°9 per cent.; nickel, by 
£102, or 4°95 per cent.; oils, grease, &c., by £3791, or 13°45 
per cent. ; tin, by £102, or 2°2 percent.; zinc, by £585 or 17°5 
per cent. The question of the commercial relations of 
Switzerland with foreign Powers, and of the revival of those 
commercial treaties which are on the point of expiring, has 
during the past year engaged the serious attention of the 
Federal Government. The difficulties with which the Swiss 
Government has to contend in the negotiation of new com- 
mercial treaties has been greatly increased by the rapid 
growth of Protectionism throughout the country. The Protec- 
tionist party consists chiefly of agriculturists, aided by a 
small but powerful section of manufacturers. Through their 
continued efforts the new general tariff was this year 
finally adopted by the Federal Assembly, fresh and increased 
duties marking each stage of its passage through the 
Chambers. The increasing demands of the Protectionist 
party have produced a reaction which has led to the forma- 
tion of a league against the enhancement of the prices of the 
necessaries of life. Although Schools of Commerce exist in 
most of the cantons, up to now the Federation has left the 
matter entirely in the hands of the Cantonal authorities. 
Of late years a feeling has been gaining ground that some 
encouragement should be given by the Central Government 
to such institutions. The Federal Council, in response to 
the appeals addressed to them, have submitted to the 
Chambers a Bill placing commercial on the same footing as 
technical schools as regards subventions from Federal funds. 








DISCLAIMER.—We regret that it should be necessary to state 
that the Indian Engineer has no connection, direct or indirect, 
with this journal. We are constrained to make this announcement 
by reason of an advertisement which has recently appeared in at 
least three different newspapers referring to ‘‘an important weekly 
engineering journal established 1856,” and giving as address the 
London office of the Indian Engineer in Victoria-street. This adver- 
tisement has resulted in communications with our office, it being 
well known that THE ENGINEER was established in 1856, and, so far 
as we are aware, it is the only journal of the kind established in 
that year. The Jadian Engineer first appeared on the 3rd April, 
1886. 


MUNICIPAL BRIDGE IN SYDNEY.—By the mail of this week com- 
petitive designs for an important bridge are being sent out to New 
South Wales. Our readers may remember that a valuable premium 
was offered by the municipality, and some good designs may be 
expected by English and Continental engineers, as well as from 
some of the United States firms. We hope to publish particulars 
of some of the designs later on. 


New Pavine Stone.—Engineers, architects and others have so 
long been accustomed to Victoria and York stone, that a new 
claimant to public favour is apt to be regarded with suspicion 
when it is mentioned that the stone can be made in the brief 
period of one week. ‘This is, however, stated to be the case by 
the Adamant Stone Co., which is introducing what is called 
Adamant stone. Ordinarily, a few months elapse from the 
time of mixing until the artificial stone is ready for laying. The 
Adamant stone, which, as already mentioned, is prepared in 
seven days, consists of two parts of finely crushed Aberdeen 
granite, and one part of Portland cement, the two being mixed 
with water. The materials when mixed are placed in a mould and 
subjected to great hydraulic pressure. The stone produced 
is said to be of a dense non-porous nature, free from air 
cavities, and therefore proof against the action of frost. It 
resembles natural stone, and might be mistaken for the latter. 
It is made in blocks or slabs of any size, thickness or shape, 
and both plain and ornamental. The company states that it is 
suitable for all kinds of paving and building purposes, and all 
architectural and engineering work. The method of manufacture 
was demonstrated on the 19th and 20th inst. at the works of the 
company, Victoria Wharf, Thames-street, Greenwich. In addition 
to this various experiments were conducted, with a view to test the 
relative strengths of Adamant and other stones. It was shown that 
the Adamant stone was able to resist double the pressure of some 
other stones; but no information was obtainable as to its durability, 
which is said to be much greater than that of other artificial stone. 


THE HULL anD District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The members of the Hull and District Institution of 
Engineers and Naval Architects held their second general meeting 
of the seventh session on the evening of Tuesday, November 17th, in 
the rooms, Parochial Office, Bond-street, Hull, the President, 
Mr. C. F. Amos, in the chair, when the following new members 
were elected :—A members: W. Pemberton, H. 8. Tadman, H. T. 
Todd, and J. B. Hutchinson, all of Hull; C member: A. V. Coster, 
Hull; Associate member, H. Hamlyn, Hull; Graduate members, 
A. F. Bennett, Goole, and D. H. Todd, F. Robinson and F. M. 
Hamilton, Hull, and the following gentlemen nominated for 
election at the next meeting :—J. B. Edmiston, Liverpool; George 
Clark, Charles Clark and A. Thompson, of Hull; and Mr. Cochrane, 
of Beverley ; after which, an interesting and instructive paper was 
read by Mr. W. Wyllie on ‘‘ The Wear and Tear of Small Vertical 
Boilers,” in which he commented on the extremely rough treatment 
which this class of boiler received on board fishing smacks, where 
the men were not much troubled with timidity, and appeared to 
be unable to comprehend the dangers of steam. The author dealt 
with the various types of small vertical boilers, and pointed out 
how each particular class deteriorated, and he endeavoured to 
elucidate the cause of such deterioration. This cause he attributed 
to mechanical action, and expressed the opinion that such action 
was the chief cause of the deterioration which took place in the 
ordinary marine boilers such as are at present in use. The paper 
was followed bya lengthy discussion, in which the following members 
took part :—Messrs, F, C. Brentano, J. Spear, R. Carson, L. Simp- 
son, J. H. Leetham, A. N. Somerscales, T. Rose, J. Brackenbury, 
T. Carlton, M. Stirling, G. H. Strong, Hon. Sec., amd the presi- 
dent—Mr. C. F. Amos—and the meeting terminated with a hearty 
vote of thanks to Mr. Wyllie for his paper. 
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SUMMERS AND SCOTT'S 
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SUMMERS AND SCOTT'S MULTIPLE DRILL. 





Tue multiple drilling machine illustrated by the accom- 
panying engravings has been made by Messrs. Summers and 
Scott, of Gloucester, for works wherein multiple drilling of a 
very miscellaneous or varying character is required, as, for 
instance, in railway carriage works, and in some structural 
ironwork establishments. 

The machine consists of a box casting, carrying at one end 
a rest to which the piece to be drilled is secured, and fitted 
with an automatic feed motion, quick return motion,side adjust- 





ment, and instantaneous grip vice for holding the work in 
position. The other end of the frame carries a suitable 
arrangement of driving gear, which gives motion to the drill 
sockets, in this case six in number, by means of universal 


joints constructed throughout of hard steel, and with pins of | 
The drill sockets run in brackets or | 


ample size and surface. 
bosses secured by bolts to a face plate, which can be moved 
in a vertical direction by means of the hand wheel and screw 
shown, in such a manner that they can be brought as near 
as 2}in. from centre to centre, or as far as 8in. from centre to 


centre, before work is commenced ; and being once secured in | 


MULTIPLE DRILLING MACHINE 





position every piece of angle iron placed in the machine is 

| drilled with the same exactitude as if drilled through a tem- 
| plate, or even more so, as templates are liable to wear. If 
fewer than six holes are required, any drill and its driving 
gear can be removed in a minute, it being only necessary to 
loosen the bolts securing the bracket to the face plate and 
| draw the drill and driving gear forward. The drills are 
| secured in the sockets by means of split conical bushes, which 
| will hold any size drill, and will use the drill down to 4in. 
| length. 
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no air in the space in which the explosion takes place, the 
result of the explosion is considerably feebler, because the 
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FRONT ELEVATION 


the explosive gases before an inner pressure can be created 
on the sides of the vessel. With explosions of large 


Tur apparatus illustrated in the accompanying engravings | gases can without hindrance expand in the evacuated space, | quantities, notwithstanding the vacuum, such inner pressure 
for this purpose is an invention by Herr Emil Passburg, of | and in the moment of their creation again rapidly con- | on the sides of the drying chamber is created, and therefore on 
Breslau, Germany, who thus describes it:—Its purpose is the | densing, whilst another transmitting body, as, for instance, | the apparatus Herr Passburg has provided a further safety 


rapid drying of explosive matters, and the pre- 
vention of the danger and destruction to workmen, 
buildings, and machinery. Explosives are classed 
into three principal groups, according to the tem- 
perature at which they ignite and the violence 
with which the formation of gases takes place. 
(1) Impulsive explosives, which at a high tempera- 
ture of ignition explode slowly; (2) explosives which 
at a high temperature of ignition explode vio- 
lently; (3) fulminate explosives which ignite at a 
low temperature, and where the formation of 
gases takes place with the greatest violence and 
rapidity. At present the drying of the latter 
class only interests us, as on account of their 
nature they possess the greatest amount of danger. 

Experiments with these substances have given 
the following results:—When placed in an iron 
vessel and exploded, the vessel was entirely de- 
stroyed and the fragments thrown with great force 
to a large distance. This explosion resulted in a 
very different way when the same quantity of ful- 
minates was employed in a similar iron vessel, and 
when such vessel was exhausted and placed in 
vacuo. In this case, though a considerable pres- 
sure was exercised on the sides of the vessel, still 
the latter remained undamaged, though of course 
the vacuum was destroyed. Only after larger quan- 
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arrangement, by which the gases can freely escape 
as soon as @ pressure in the vacuum cham- 
ber exists. In the first place, the purpose of Herr 
Passburg’s invention is to guarantee the absolute 
security of the working, but it also involves a 
more rapid drying. In this drying apparatus, 
where an explosion cannot do any damage, one 
can also work at a higher temperature, and obtain 
through this, with the assistance of the vacuum, 
a drying about twenty times quicker than after 
the old systems. On account of this rapid drying 
also only about a twentieth of the former quanti- 
ties is now placed in the drying chambers, which 
again increases the safety, because the accumu- 
lation of such considerable quantities of explo- 
sives in the different drying stations was always 
the source of the greatest danger. If such quan- 
tities in the old drying-houses and other places 
of manufacture explode, it is doubtless that the 
destruction of life and property in a radius cover- 
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tities of explosive matter had been used this vessel 
was at last destroyed, though what showed very 
remarkably, in a proportionately feebler manner. 
With a small quantity of the fulminate the vacuum 
in the moment of the explosion was destroyed, 
as shown by the vacuum meter, but at once again 
created on account of the condensation of the 
gases. From the above description one can easily 
find the explanation of the difference between an 
explosion in a vessel filled with atmospheric air and a 
Vessel under vacuum. In the former the sudden and 
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SECTIONAL PLAN 


violent pressure which is created by the expansion of the | the air, and its compression, with the consequent destruction, 
explosive gases is transmitted by the consequent compression | is avoided. Another cause of the weakening of the force of the | be opened on one side by doors, easily running in their 


of the air, which finally causes destructive results. 





ing a number of miles will result. 

The Royal Prussian Government has made 
the most exhaustive trials with the Passburg safety 
drying apparatus, and it is owing to these trials 
that its present construction has resulted. For 
about a year a larger drying plant on the Passburg 
system has been working in the Royal arsenals at 
Spandau, and has been specially tested as to its 
absolute security of working by creating artificial 
explosions, the results having been most satisfac- 
tory. In consequence, the Prussian Minister of 
War has adopted this drying apparatus for all ful- 
minates made for the Prussian army. Weare also 
informed that another Government is erecting a 
drying plant after the Passburg system for the 
drying of the smokeless powder. In these cases 
the apparatus are of a modified construction, and 
of a larger size. 

The apparatus consists of a closed iron vessel, which can 


If there is | explosion is that the evacuated space has first to be filled by | hinges. In this vessel are hollow horizontal shelves, which 
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are heated by exhaust steam, as the engravings show. 
These shelves are placed one above each other, and the 
explosive matter that is to be dried is spread on trays, and 
then placed on these shelves. Connected with this drying 
apparatus is the expansion vessel, which is provided with 
forty-four safety apertures. An air pump, also connected 
with this drying apparatus, creates a high vacuum in its 
interior, under which the water contained in the explosive 
matter evaporates very rapidly at a low temperature. The 
covers, which are loosely placed on the safety apertures, are 
provided with india-rubber rings, and close absolutely air- 
tight by the atmospheric pressure as soon as the vacuum is 
created. In a very short time the drying is finished; and by 
an alteration of valves, instead of exhaust sieam cold water 
is sent through the heating shelves, cooling the explosive 
matter in the trays in a very few minutes, and it can then 
be taken out of the apparatus without any danger. 
Should an explosion occur the gases rush into the expansion 
vessel, the vacuum therein acting, so to speak, as a sort of 
absorbent of the force of the explosion. Should any over- 
pressure be created in the dryer the forty-four covers on the 
safety apertures of the expansion vessel are thrown off, and 
the gases will find at once a free exit, losing their power 
thereby. The safety apertures are placed alternately, that 
the covers when thrown off cannot touch the necks of the 
apertures. The second engraving, p. 447, shows the ground 
plan, &c., of two drying apparatus connected with one air 
pump. That part of the room in which the expansion vessels 
are placed is divided from the part with the drying apparatus 
by a wooden partition so that, in case of the covers being 
thrown off the safety apertures, the men attending the drying 
plant cannot be hurt. 








BLACK AND WHITE. 





ApouT ten months ago the first number of Black and 
White, a new illustrated journal, was published. The Christ- 
mas Number of the same journal now lies before us. A com- 
parison of this number with any of the illustrated journals of 
twenty or thirty years ago is sufficiently suggestive and 
startling. It shows clearly how great is the advance that 
has been effected, not only in a special department of Art 
work, but in the means of utilising the artists’ ideas. Twenty 
years ago there was practically only one method of illustra- 
tion available, namely, the wood block ; now there are several 
processes, all ingenious, all very rapidly developed and im- 
proved. But the excellence of an engraving, no matter how 
produced, matters nothing unless it has justice done to it in 
the printing. In this respect Black and White leaves nothing 
to be desired, the printing being in all respects adequate to 
the engraving, and that is saying a good deal. It may be 
taken for granted that the proprietors of a new illustrated 
journal, intended to popularise high art, would leave nothing 
undone to obtain the best machinery available, and we think 
the following brief notice of the factory, as we may call it, 
that turns out work of such excellence will interest many of 
our readers. Our only regret is, that so much of the 
machinery employed is the work of foreigners, and not of 
Englishmen. 

The works are in Bouverie-street, Fleet-street, and 
consist of a lofty basement and four floors above. In this 

ment are two Crossley gas engines, which work up to 
about 60 indicated horse-power together, and calendering and 
printing machines. The paper is delivered from the makers’ 
vans, not in rolls, as for daily papers, but in sheets, each 
large enough for sixteen pages. This paper is wetted by an 
automatic intermittent shower bath, and allowed to soak in 
piles. This wetting, though necessary for good printing, 
injures the surface of the paper, which is restored and im- 
proved by passing the damp sheets through calendering 
machines—made by Carl Krause, of Leipsic—consisting each of 
four highly polished chilled iron rolls—which give a pressure 
of about 200 tons to each sheet—and two of papier maché. 
The printing machines are “‘ one-sided ”’—that is to say, each 
machine prints only one side, or eight pages, and the other 
side of eight pages is printed by another machine. These 
machines are, we believe, the first of the kind which have 
reached this country, although, of course, others somewhat 
similar have Jong been known in England. They were made 
with every improvement known to the firm, by the Maschinen- 
fabrik Augsburg. They are of the gripper type, the sheet to 
be printed being held by claws or grippers to the cylinder, 
which revolves as the table carrying the formes passes 
under it, the use of tapes to hold the sheets being 
avoided. The chief peculiarity is, however, that the 
usual heavy inking table has been dispensed with, large 
rollers and distributing drums taking its place. We can 
say from personal experience that the workmanshiy, design, 
and finish of these machines is, from an engineering point 
of view, in every way admirable, and the work they do is 
correspondingly good. The ink is distributed by a system of 
geared rollers in the centre of the length of the machine. 
The paper is fed in at the top, and by a very ingenious 
arrangement each sheet is put automatically into the pre- 
cise place it should occupy. The taking-off fiyers are under 
the laying-on board. These machines run with an altogether 
remarkable absence of shock and noise. 

A lift conveys the printed sheets to the floors above. Here 
they are folded in automatic machines by Messrs. G. and T. 
Watson and Co., which run at the rate of 2500 sheets an 
hour, folding and, as in the case of the Christmas Number, 
putting on the coloured wrapper at the same time. The 
paper now ascends to another floor, and the sheets and backs 
are secured together by wire in stitching machines, which 
very closely resemble in their action the wire card making 
machines, with which no doubt many of our readers are 
familiar. These machines, made by Messrs. Kampe and Co., 
came from Switzerland. The edges have now to be cut, and 
this is done in improved guillotine trimmers made by Messrs. 
Harrild and Sons, the first of their kind, the gauging and 
cutting being automatic. The upper floors are devoted 
to the type composing-rooms and the production of engraved 
blocks, various systems being used, the best for each subject 
being selected. The electrotype foundry has been fitted up 
by Messrs. Richardson, Koolman, and Isger. Here there are 
lathes, circular and fret-saws, a plating dynamo, &c., motive- 
power being supplied by another gas engine. 

The Christmas Number belies its name; because, instead 
of being printed in black and white, itis printed in tints; the 
result being that each copy of the cover has had to go eight 
times through the printing presses. 

It forms no part of our purpose to criticise the literary or 
artistic merits of our contemporary. That would be to step 
out of our province a little way. Our interest lies really in 
the machinery by which it is produced, and this may no 
doubt be regarded as representing the very latest and best 





efforts of the mechanical engineer. There is a great deal of 
originality manifested, and we think English makers of 
printing machines might gain something by abandoning 
certain fixed ideas which have hitherto held sway concerning 
their methods of construction. We wish our contemporary 
success. 








LEGAL INTELLIGENCE, 


SUPREME COURT OF JUDICATURE.—COURT OF APPEAL. 
18th November, 1891. 


(Before the MasTER of the RoLis, Lord Justice Loprgs, and LorD 
JUSTICE Kay.) 
ROGERS v. JAMES, 

THIS was an action by an architect to recover £123, the balance 
of his account for services rendered to the defendant in connection 
with the erection by a builder of a house at Bromley, Kent. The 
defendant counterclaimed for damages for negligence, owing to 
the plaintiff's not properly supervising the building of the house, 
in consequence whereof the builder omitted to put certain concrete 
into the foundations and omitted to do certain other works. The 
plaintiff denied that he was negligent, and further stated that 
in giving his final certificate to the builder he deducted £82 in 
respect of the omissions from the amount certified to be due to 
the builder, and contended that this certificate was binding upon 
the defendant under clause 16 of the contract between the 
defendant and the builder. Clause 16 provided that “ the decision 
of the architect with respect to the amount, state, and condition 
of the works actually executed, and also in respect of any and 
every question that may arise concerning the construction of the 
present contract, or the plans and specification, or the execution of 
the works hereby contracted for or in anywise relating thereto, 
shall be final and without appeal.” The action was tried before 
Mr. Justice Mathew and a special jury at Maidstone, where the 
jury found that the plaintiff had been guilty of negligence, and 
found a verdict for the plaintiff on the claim for £58 and for the 
defendant on the counterclaim for £90. The learned Judge gave 
judgment accordingly. The plaintiff now moved for judgment 
on the counterclaim or for a new trial. 

Mr. WILLIs, Q.C., and Mr, Cecil CHAPMAN appeared for the 
plaintiff, and contended that the certificate of the plaintiff was 
binding upon the defendant, and the deduction of £82 from the 
sum payable to the builder was conclusive as between the plaintiff 
and the defendant. They also contended that the verdict was 
against the weight of the evidence. 

Mr. Channell, Q.C., and Mr. H. F. Dickens, for the defendant, 
were not called upon. 

The Court dismissed the motion. 

The Master of the Routs said that, the jury having found 
negligence in the plaintiff, the only material question arose upon 
the counterclaim. It was contended that the certificate which the 
architect gave under clause 16 of the contract was a final settle- 
ment of the amount of damages, and could not be questioned by 
the defendant. It was said that the certificate was final as between 
the building owner and the architect. That was not the law. 
The certificate was final as between the building owner and the 
builder. Any question as between the building owner and the 
architect would not be decided by that certificate. As between 
the building owner and the builder, the architect had, in the 
honest exercise of his judgment, awarded a sum which the building 
owner could not question. As against the architect, the building 
owner could question that. The jury had found that the architect 
was negligent, and that the architect had not awarded sufficient. 
The learned Judge was satisfied with the verdict, and a new trial 
could not be granted. Whether the Court would have arrived at 
the same verdict was not now the question. 

LorD Justice Lopes concurred. The architect must not act 
negligently. Clause 16 of the contract gave the architect no 
jurisdiction to decide any question of negligence as between him- 
self and the building owner, and the building owner could bring 
an action of negligence against the architect. The jury found that 
the £82 allowed by the architect was not sufficient, and they 
awarded the building owner a further sum from the architect. 
The Judge was satisfied with the verdict and that Court could not 
disturb it. 

LorD JUSTICE Kay concurred. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE condition of some of the leading foreign markets is a matter 
which is occupying considerable attention in the Midlands just 
now, and it has been brought to the front more particularly by 
news of continued disturbances in Brazil, and by instructions to 
makers of galvanised sheets, and also of some classes of metal goods, 
to suspend shipments. Consumers out there, who have been 
taking manufactures from this district with regularity, have tele- 
graphed that deliveries must for the present be stopped, and 
though a few purchasers continue to receive goods despite the 
disturbances, yet they are exceptions. Under these circumstances 
local manufacturers are considerably inconvenienced. 

With regard to the buying powers of India, it is satisfactory that 
a fairamount of bridge and roofing work has lately been des- 
patched there, and that more is in hand, but it is not encouraging 
to note from advices this week to hand from Bombay that the 
cotton crop in the Madras Presidency promises very poorly. 

It must not, however, be imagined that the foreign outlook is 
altogether bad. On the contrary our over-sea business is fairly 
good just now, for the above-mentioned drawbacks are more than 
compensated for by increased buying from the West Coast of South 
America, and from Australia, West Indies, and the Cape. 

Altogether the position was admitted on Change this Thursday 
afternoon in Birmingham, and yesterday in Wolverhampton, to be 
no worse than has just lately been the case. Alike at home and 
abroad a fairly regular demand prevails for iron and steel, and 
engines, and general machinery, and the closing month of the 
year does not seem likely to be marked in this district by any 
relapse from the improved position to which the experience of the 
past month or so has led us, 

The current position in the iron and steel trade is firm and quiet, 
and the fact that not very much new business is coming forward is 
due not so much to any lack of genuine consumptive demand as to 
the circumstance that, in most cases, consumers have already 
placed their requirements up to the close of the year; and manu- 
facturers, being steadily occupied in the execution of these, are 
not anxiously seeking as yet for further contracts. 

The steelmakers are well off for work, and their establishments 
present a pleasing spectacle of regular employment, the mills being 
well engaged in rolling in particular engineering sections, such as 
plates, channels, angles, tees, and the like. 

In tin bars but little is being done, the present overstocked con- 
dition of the American tin-plate market leading Welsh and 
Midland tin-plate makers to think rather of curtailing production 
than of giving out orders for raw material. The action of certain 
of the Welsh tin-plate firms in deciding upon another stop month 
—a fortnight in December and another fortnight in January—is 
regarded, as may be imagined, by no means favourably by those 
steel manufacturers in this district who turn out tin-plate steel ; 
but they will not lose much, for their tin bar mills have been any- 
thing but active for some time past. 

As to manufactured iron, allusion has already been made to the 
falling off of the Brazilian demand for galvanised sheets. These 
are still quoted from £12 15s, to £13 5s, for 24 gauge corrugated, 





in bundles f.o.b, Liverpool, according to quality. The Chiliay 
call is, however, rather better, and the same may be said of 
Australia and India, 

Plain sheets are quoted £7 5s. for singles, £7 10s. to £7 1fs, 
for doubles, and £8 to £9 for lattens. They are in rather bette; 
call, and busi is concluded at somewhat better prices than of 
late. 

Boiler-plates are in rather slow demand, and a few of the mills 
have been working short time for some weeks past. 

Marked bar firms in some cases report rather a difficulty jy 
obtaining specifications upon existing contracts, but in other 
instances they continue well engaged alike on home and forej 
account. £8 remains the basis price for marked bars. Second 
quality bars are rather firmer at £7 2s. 6d. to £7 5s., and common 
are in fair demand at £6 2s, 6d. 

The hoop mills are kept fairly active, at about £6 15s. Loco. 
motive-tube strip is in good demand, but gas-tube strip is rather 
quieter than might be expected at this time of the year. Such js 
the experience of some firms, whilst others are doing an average 
season's business, 

With reference to the pig iron trade, it is encouraging to note 
that Midland producers still remain firm and independent. Some 
of them have just cleared off important orders—of, in some 
instances, 2000 tons in a line—yet they are not anxious to secure 
repeat orders, having still plenty of work to keep them busy up 
to Christmas, and, in some instances, beyond that time. More. 
over, they anticipate that by waiting a little they will be able to 
get even better wrices than these which now prevail. 

At present Northamptons are quoted about 46s. 6d., Derby. 
shires, 47s. to 47s. 6d.; and Lincolns, 48s. 6d. to 50s. Staffordshire 
pig iron is quoted 60s, to 62s, 6d. for best all-mines, 50s. to 52s, 6d, 
for medium qualities, and 38s. to 40s. for cinder. 

A report upon the Birmingham water scheme has this week been 
submitted to the City Council by the water committee. This 
report pointed out that it has been proposed to give Birmingham 
a wy of water from the head-quarters of the Elon and Claerwen, 
and that the council had not to take borrowing powers to cover the 
first instalment of works, estimated at £3,340,700, but for a further 
sum which would cover all future instalments of the works, and 
also to cover the means of distribution. This amounted to a sum 
of £5,654,958, and the engineer had estimated the cost of the local 
requirements at £761,000, making a total of £6,600,000, including 
asum of £185,000 for contingencies. They were impressed, the 
report stated, with the desirability of becoming the owners of the 
watershed itself, in order that future pollution might be obviated, 
These figures would allow a little extra margin for the purchase of 
the watershed of those rivers. The council has resolved to go into 
committee for the purpose of considering and debating the report. 

The Wolverhampton branch of the Tube Trade Workmen's 
Society has invited the general secretary of the society—Mr. T, 
Jones—to give an address on Belgium, and English and foreign 
workmen contrasted. ‘The secretary has intimated his willingness 
to do so, and a meeting for this purpose will be convened shortly, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—lf anything, the tone generally throughout the iron 
trade of this district leosmes more depressed. There is a steadily 
lessening volume of business, with a continued weakening tendency 
in prices, and the outlook is anything but hopeful. The main 
features of the situation I have referred to in previous reports, and 
these remain much the same ; for the present activity is still well 
sustained generally upon contracts already secured, and in many 
cases both raw and finished iron is even yet difficult to obtain for 
prompt delivery but there is a scarcity of new business to take the 
place of the contracts running out, and a general expectation of 
low prices which causes buyers either to hold back altogether, or 
only to entertain business at a much more considerable reduction 
upon present rates than is at present obtainable. 

The Manchester Iron Exchange on Tuesday was not more than 

moderately attended, and there was again a depressed tone 
throughout the market, with a further weakening tendency in 
prices, Four pig iron there were very few inquiries of any moment 
stirring, and where buyers had orders to place they were mostly 
for early delivery, there being a general indisposition to enter into 
forward engagements of any weight. For immediate delivery 
many of the leading brands are still difficult to obtain, and this 
necessarily maintains a firmness in prices so far as current business 
is concerned, but with very little buying going on for forward 
delivery to replace the contracts which are being gradually worked 
off. Makers are showing more eagerness to secure business for 
next year, and there is a good deal of underselling on the part of 
merchants. Buyers, where they do show any disposition to enter 
into forward engagements, are evidently expecting to place their 
orders at very considerably below current rates, and they require 
more tempting offers to lead to business than just now meet the 
views of sellers. For Lancashire pig iron makers still quote on the 
basis of 46s. 6d. for forge to 48s. for foundry, less 24, delivered 
equal to Manchester, but these figures are only being got on 
occasional small engineers’ parcels ; and even where local makers 
have the advantage of more favourable rates of carriage, they are 
not securing business of any real moment. District makers, 
although they are mostly well covered with contracts for the 
remainder of the year, are in many cases already showing a 
decided weakening tendency with regard to prices, and there has 
been a further easing down as compared with the quotations of last 
week, Lincolnshire being now obtainable at about 45s. and 45s. 6d. 
for forge, to 46s, 6d. and 47s, for foundry, whilst Derbyshire could 
be bought at from 45s, 6d. and 46s. for forge, to 49s. for foundry, 
less 24, delivered equal to Manchester, although some makers are 
still quoting quite 1s. per ton above these figures. For outside 
brands quotations continue irregular, with merchants prepared to 
sell at considerably below makers’ prices, Good named foundry 
brands of Middlesbrough are fairly steady at about 47s, 4d. to 
47s, 10d. net cash, delivered equal to Manchester; but in Scotch 
iron Eglinton could be bought at as low as 50s. 6d. to 51s., and 
Glengarnock at 51s. 6d. to 52s, net cash, delivered at the Lanca- 
shire ports, although makers are asking fully 1s. above these 
prices, 
, Manufacturei ironmakers continue for the most part well 
engaged on the contracts they have still on their books, and, for 
immediate delivery, have very little iron to offer, but they are 
booking only a very small amount of new business, and merchants 
are holding out from placing out further orders in anticipation of 
an early giving way upon present list rates. Quotations, however, 
so far remain unchanged, and at the pit mouth average £6 to 
£6 2s, 6d. for Lancashire to £6 5s, for North Staffordshire bars, 
£7 10s. to £7 12s. 6d. for merchant qualities of sheets to £7 17s. 6d. 
and £8 up to £8 5s. for the best galvanising descriptions, with the 
usual extras for doubles, with hoops still quoted at £6 10s, for 
random to £6 15s, for special cut lengths. 

The steel trade remains quiet, with a continued weakening ten- 
dency in prices. With regard to raw material, good foundry 
hematites can be readily bought at about 57s., less 2}, and steel 
billets at £4 12s, 6d. to £4 15s., delivered in the Manches- 
ter district. Steel plates meet with only a very limited 
inquiry either for boilermaking or shipbuilding purposes, and 
there is a general want of firmness in prices. Scotch makers have 
given way upon their recent quotations, and are not now asking 
more than £7 11s. 3d. for the best boilermaking qualities, delivered 
to consumers in the neighbourhood of Manchester, and although 
Lancashire makers still quote £7 10s., they would be disposed to 
entertain offers at 2s. 6d. per ton under this figure. Steel ship-plates 
from the East Coast are being offered at as low as £6 10s. per ton, 
delivered ex-steamer Liverpool, although Scotch ship-plates are 
quoted at about £7 to £7 2s. 6d. per ton. ¥ E 

The condition of the engineering trades remains without material 
change from what I have reported of late, Here and there in 
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exceptional cases rather more inquiry is reported, and upon 
specialities some of the local firms are still kept fully employed, 
but the general tendency continues in the direction of decreasing 
activity and lessening prices. With regard to oo ggg thecondi- 
tion of the yards on the Mersey varies considerably. Messrs. Royden 
and Sons have nota single vessel at present on the stocks, and have 
been in this position for the past month or so, since their last 
yessel was launched, It is under contemplation to lay down a new 
large sailing ship, but this has not yet been definitely decided 
upon, At a neighbouring yard, Messrs, Potter and Sons are, on 
the other hand, well i lied with work, and are shortly layin 
down two large sailing ships, which will keep them fully occupi 
for some time to come. essrs. Laird Brothers, of Birkenhead, 
continue very busy upon the important Government contracts 
they have in hand, but they do not report new work of any 
importance coming forward. 

As an illustration of some new applications of coal gas for manu- 
facturing purposes, I may mention that two rather extraordinary 
burners have recently been made by Messrs. Thomas Fletcher and 
Co., of Warrington, each having a flame 22ft. long, with a gas 
consumption of 1100 cubic feet per hour. These burners were 
designed to regulate and adjust the temperature of the gases 
passing through a tube 22ft. long by 3ft. diameter in one part of a 
chemical process, and it may be added that the use of gas on so 
large a scale is by no means unusual in chemical processes where 
absolute precision and instant control are required. The same 
firm have now in hand special burners on almost as large a scale 
for another air heater, and it speaks well for the advance of the 
use of gas for manufacturing purposes that there may now be 
seen in their works over two hundred different atmospheric 
burners in process of construction, the smallest of which 
consume over 40 cubic feet per hour, many over 200ft., whilst 
others range up to 3000 cubic feet per hour, the latter being 
the largest burner ever constructed for the use of coal-gas. 
Although the commercial use of gas as a fuel has up to the 
present time made but indifferent progress, it is being gradually 
adopted for a great variety of manufacturing purposes, and many 
firms will use from six to twenty blow pipes, each using 15 to 30 
cubic feet per hour continuously for ware brazing, whilst machines 
are running consuming from 18 to 20 cubic feet per hour for making 
and hardening steel balls, and one firm has just been asked to 
tender for a machine heated by coal-gas for blueing steel screws by 
the ton. 

An improved industrial light is being introduced in this district 
by the Victor Engineering and Pulley Company, of Salford, and 
in this new light some of the difficulties which have proved a 
considerable disadvantage in similar lights at present in use have 
been overcome. The new light, which is constructed to burn any 
of the heavy oils, consists of a tank containing the oil, inside of which 
is a small steam boiler fitted with a steam gauge and safety valve, 
the whole being self-contained. The boiler supplies steam at any 
required —_ from 25 lb. to 50 lb. per square inch, this steam 
being utilised by suitable arrangements of taps for breaking the 
oil up into a fine spray. What may be termed the burner 
of the lamp consists of an oil cup, in the middle of which 
rises a steam jet which forces up the oil in the form of a 
spray, in which condition it is burned and gives out a brilliant 
light. One special feature of the new lamp is that the 
burner requires no cleaning, which has hitherto been a serious 
objection in other similar lamps, whilst a further improvement is 
that any risk of spluttering with unconsumed oil from the lamp is 
altogether prevented. It may also be added that no pump is 
required, and, consequently, no periodical pumping up is neces- 
sary, the heat of the flame sustaining the requisite pressure in the 
boiler. These lamps can be constructed to burn continuously for 
from ten to twenty hours, and several of them which are now in 
use at one or two local works have, I understand, given every 
satisfaction. 

Rather a quiet tone is reported throughout the coal trade of this 
district, and even the better qualities are not moving off more than 
moderately for house-fire purposes ; whilst the commoner descrip- 
tions of round coal suitable for ironmaking, steam, and general 
manufacturing purposes still hang upon the market, and with 
supplies plentiful prices have rather a weakening tendency. At 
the pit mouth best coals average 12s, 6d. to 13s. second qualities, 
10s. 6d. to 11s.; common house-fire coals, 9s. to 9s. 6d.; and steam 
and forge coals, 8s, to 8s, 6d. per ton. The best qualities of slack 
have been meeting with an increased demand, and supplies of these 
are not at all so excessive as they were, but common sorts continue 
adrug and very low in price. At the pit mouth burgy averages 
5s. 9d. to 6s. 3d.; the best qualities of slack, 5s. tu 5s. 6d.; with 
ordinary descriptions ranging from 3s. 6d. to 4s, 6d. per ton, 
according to quality. 

In the shipping trade there has been a generally active business 
doing during the last week or two, particularly in steam coal suit- 
able for bunker purposes; but there has been a quieting off again 
during the last few days, and prices have remained without any 
really quotablechange, ordinary descriptions being obtainable at from 
about ds. 6d. to 10s. per ton, delivered at the ports on the Mersey. 

Barrow.—The position of the hematite pig iron trade is practi- 
cally the same in every detail as reported for a few weeks past. 
There is a very small amount of business offering either from 
home, continental, or colonial buyers, and the business done shows 
no increase, nor are there any signs at present visible of a better 
demand. The only variation is an increase in the output which 
has taken place at the works of the Lowther Iron Company, which 
have now two of its three furnaces in blast. These makers have 
no doubt thought such a step desirable, having regard to the 
weekly reductions which have Foon taking place in the stores of 
warrants, These stores have been decreased during the past week 
to the extent of 211 tons, and now represent in the aggregate a 
matter of 151,704 tons. There are now forty-four furnaces in blast 
in Furness and Cumberland. Hematite warrants are steady in 
price at 48s. 4d. per ton net cash, and makers maintain their 
quotation of 49s. for Bessemer mixed numbers, net f.o.b. 

There is nothing new to report with regard to the steel trade. 
Steel shipbuilding material is in fairly brisk demand, and promises 
to remain so for some time to come, not only as regards local 
buyers, but also the general demand. Prices are steady at 
£6 2s, 6d. for plates; £5 5s. for angles; and £7 for boiler-plates, 
There is alsc a fair amount of business being done in tin-plate 
bars, which are quoted at £4 12s. 6d. per ton. For steel rails the 
demand is quiet, and next to nothing is doing. Heavy sections 
are at £4 2s, 6d.; light sections at £5 15s.; and colliery rails at £6. 
Billets and slabs are a poor trade, and £4 5s. is still the quotation 
for both these descriptions. In blooms there is not much being 
done at £4 to £4 5s, according to description. Steel wire rods are 
slow at £6 2s, 6d. and £6 5s. for No. 5 and 6 standards 
respectively. Hoops are quiet at £7 to £8, 

he shipbuilding and engineering trades are very well employed. 

he recent orders received have given work to an additional 

number of hands, and other large contracts are now in course of 

hegotiation. The work at present in hand represents a busy state 

of affairs for some time to come, and prospects are as good as 
could be wished for. 

Iron ore is a very poor trade. Ordinary qualities are at 9s. per 
ton net at mines. 

Coal and coke are a poor trade. Coke, delivered from East 
Coast ovens, is at 17s. 6d. to 18s. 6d. per ton. 

The metal exports for the week from West Coast ports amount 
to 19,579 tons, as against 18,562 tons in the same week of last: year, 
4n increase of 1013 tons. The exports to date stand at 855,119 tons, 
48 against 945,034 tons last year, a decline of 90,915 tons, 








THE SHEFFIELD DISTRIOT, 
(From our own Correspondent.) 
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average demand is being sent to the metropolis, but the London 
coal agents repert rather more unfavourably of the condition of 
business than at the corresponding period of last year. The great 
strike of miners in France has not, so far as can be seen, had much 
influence on the English collieries ; but if the rupture continues acon- 
siderable tonnage may be sent to compensate for the diminished 
outputin that country, The larger supply, hewever, will probably be 
drawn from Belgium. Gas coal and nuts are in good request; 
still, the suppiy is quite equal to the demand, which causes values 
to be rather weaker, and consumers can get what they want at 
the prices current at midsummer, There is very little call for 
small coal, slack, and smudge, The stocks at the pits show that 
more of these sorts are being produced than is required. Quota- 
tions rule:—Best Silkstone, 12s, to 12s, 3d. per ton; Barnsley 
house, from 10s, to 11s, per ton; Parkgate, Kent, and thin seam 
coal generally, 9s, to 9s. 6d. per ton. Steam coal is still largely 
catel for, the mild weather keeping the Baltic and other ports 
open much longer than usual. ere is also a very good business 
doing for the home market. 

Railway companies continue to send in heavy orders for new 
stock, of which they seem to be in urgent need, as deliveries are 
being pressed for. The Sheffield, Rotherham, Mexborough, and 
district houses are all full of work, and employment is certain for 
monthstocome. The trade is fortunately one very rarely affected 
by industrial disputes. The men make good wages, and, asa rule, 
are well employed all the year. The leading English companies 
have been renewing rolling-stocks of all kinds on a great scale. A 
revival of the South American trade would bring about a ‘‘ boom” 
which the makers would find difficulty in coping with. Very little, 
however, is likely to come from that formerly fertile market for a 
long time, although the tion of hostilities in Chili has released 
a large amount of work, chiefly in engineering specialities for the 
nitrate fields. 

A considerable improvement is reported in the shipbuilding yards 
of the East Coast, which are principally concerned in cargo boats. 
Both English and foreign owners have of Jate ordered very freely, 
the encouraging factor being no doubt the low prices at which ship- 
building steel can now be procured. The difference between build- 
ing a vessel now, and two or three years ago, amounts toa ver 
large sum. There is said to be less doing in passenger boats, whic 
causes the Clyde shipbuilders to order specialities made here, 
rather less freely than the firms like. The large forging presses, too, 
could do more work. 

Heavy steel castings are not quite so briskly ordered. The call 
for all kind of colliery wheels and gear is brisk. In hematites, the 
speculative market is weaker, but makers’ prices keep about the 
same. Hematites are 57s. per ton; common forge, 43s.; stee! 
billets, £6—all at Sheffield. 

There is no change to report in the general staple trades. The 
file business, which has been quiet for some time, again shows 
signs of improvement, orders having come forward very freely 
during November. In the silver-plating and Britannia-metal 
branches there is abundance of work at present. The favour 
shown by customers for sterling silver in the smaller articles 
for domestic use is still maintained, this being the direct 
result of the abolition of the silver duty. There is a fair 
business doing in cutlery, except for the American market, 
which is not likely to be brisk again. The chief demand at present 
is, of course, for the home markets, which, in the absence of any 
sen ghee cause, such as influenza, are certain to be productive of 
much good work. In the novelties now being produced for pre- 
sentation and season purposes, a distinct advance in artistic develop- 
ment is noted. There is less wholesaie reproduction of solitary 
designs of the orthodox patterns, and more variety of individual 
effort in adaptations of beauty and utility. 

Rotherham has always énjoyed an excellent reputation for stove 
grates. Many of its productions in that direction have been of 
great artistic merit. Messrs. Watson and Sons, of the Wheathill 
Foundry, have just received the gratifying information that several 
of their tiled grates were selected in London last week by the 
Princess Louise for her Majesty’s marine residence at Osborne. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE number of new orders placed in the staple trades of this 
district continues to be very small, but nevertheless it cannot be 
stated that there has this week been an increase of depression. 
The prospects certainly cannot be considered encouraging in any 
degree, but it is probable that the winter will be an unusually 
quiet time, and consumers are in no hurry about purchasing for 
forward delivery, as it appears pretty certain that they will not 
have to pay more either for pig or finished iron than they are at 
present giving, while it seems probable that if they continue their 
policy of buying just as they require to use the iron they 
will be able to get it on more advantageous terms, though 
on account of the cost of production there cannot be much 
reduction in the prices. For some time past consumers have 
bought supplies from hand to mouth only, and _ their 
stocks are within very narrow limits. Thus it is found 
that when a contract is made for pig iron, the delivery order 
follows directly after, and so small a stock is held at most finished 
ironworks and foundries that, if there is any delay in delivering 
some part, the consumers’ works has to be depek. It is a very 
long time since so little iron was held by the consumers, yet the 

uantity in the bands of makers has not increased recently, and 
the increase in stocks in the whole district this year up to the end 
of October was under 2000 tons, and the estimate is that no addi- 
tions to stock will have been made this month, though usually 
stocks do increase in November. In Connal’s stock the increase 
this month has been insignificant. Thus the position of makers 
should enable them to maintain their — more firmly, irrespec- 
tive of the fluctuations in warrants, which are due to speculative 
operations, and not to any changes in the trade itself. The deli- 
veries of pig iron from Middlesbrough by sea have this month 
been larger than were looked for; and though the exports to con- 
tinental countries have dropped off as expected, the shipments have 
considerably increased to Scotland—they have increased 30 per 
cent., and are likely to continue good as long as the Lealien 
Syndicate keep Scotch warrants locked up, and that they will do 
until better prices can be secured. They seem to be strong enough 
to carry out their point, even though it will cost them a large sum 
of money for interest and storage—£6000 per month it is 
calculated—and their maintaining their price keeps up the price 
of Scotch pig, and, to some extent, that of Chesed pig also; 
and the demand for makers’ iron is heavier, seeing that there are 
no Scotch warrants to compete with it. There is thus some 
compensation for producers for the partial stagnation that the 
action of the London Syndicate tends to bring about. 

The general price of Cleveland pig iron this week has been 
38s, 6d. per ton for prompt f.o.b. deliveries of No. 3 G.M.B., and 
some of the makers have also accepted that figure, though most of 
them ask 38s. 9d.; and some of the chief brands are not obtainable 
under 39s. Merchants will sell for delivery over the first quarter of 
next year at 38s, 3d., less being thus taken for forward than for 
— delivery; but there is no desire shown to do forward 

usiness. No, 4 foundry pigs are quoted 37s, 9d., and as they are 
scarce consumers have to pay that price before they can get them, 
the Scotch founders especially wanting this quality. No.4 forge is 
offered at 36s, 9d., and there has been business in this, and at a little 
less, 36s. 6d. ; though makers should be able to keep up the value 
of the lower qualities, seeing that the demand has not fallen 
off lately, and relatively they are at cheaper rates than No. 8, grey 
forge being 1s. 9d. to 2s, below that quality, instead of the usual 
ls, Mottled pig iron is 36s. 3d., and white 35s, 9d. Middles- 
brough warrants have not fluctuated much this week, the average 
rate being 38s. 8d. cash, and the closing figure on Wednesday 
afternoon was 38s, 7d, The stock of Chovelun pig iron in Connal’s 















stores on Wednesday evening was 149,885 tons, or 210 tons decrease 
on the 18th inst., and 883 tons increase this month. The shipments 
of pig iron from Middlesbrough this month to Wednesday night 
reached 66,815 tons, as compared with 66,771 tons in October, 1891, 
and 65,246 tons in November, 1890, to equal dates. 

Hematite iron continues very strong in price, and cannot be had 
under 50s. per ton f.o.b. The stocks of this quality in this district 
are almost exhausted, and owing to the scarcity of ore the output 
is not equal to what it should be. The ore freights are no easier, 
even though the Imperial ukase against the export of wheat from 
Russia has been promulgated, for it will be some time—perhaps a 
month or so—before the steamers get back into the ore trade, and 
it is not likely that freights will go down to the figures ruling in 
September, for the American — trade will find employment for 
a lot of vessels, The current Bilbao, Middlesbrough, freight this 
week is 6s. 6d., and 6s. 3d. is,the forward quotation. 

An attempt is being made on Tyneside to make cement from 
blast furnace slag. 

The Cleveland Ironmasters’ Association have been invited to give 
evidence before the Royal Commission on Labour, and have 
nominated Mr. Hugh Bell, Mr. Illtyd Williams—their chairman— 
and Mr. John Dennington—their secretary —to attend. The 
National Association of Blast-furnacemen are also requested to send 
four witnesses—they had intended sending seven. The Board of 
Arbitration and Conciliation for the Manufactured Iron and Steel 
Trades of the North of England, too, have been invited to give 
evidence, 

The salt trade of this district is being rapidly developed, and a 

ood trade with India has been opened up in competition with 
heshire. Several very large cargoes of salt have been sent to 
Calcutta, one of 4800 tons having been shipped a few days ago. 
Mostly rough salt is produced, but the Middlesbrough owners have 
this week started two pans forthe manufacture of fine or block salt for 
domestic purposes. The South Durham Salt Company are also 
producers of fine salt. 

The explorations to ascertain whether coal of workable quantity 
and quality existed under the salt beds at Haverton-hill, near 
Middlesbrough, have now been definitely abandoned, after 
having pierced to a depth of 2173ft., or 1359ft. below the salt, 
which at that particular point was found at a depth of 772ft., 
and was 42ft. thick. he explorations have been carried 
on by the United Alkali Company, who have been prosecuting 
their search since last February. In August, at a depth of 
1972ft., they did meet with a seam of coal, but it was 
only 2ft. thick, and the quality was only poor, so that it 
was not workable. The last t. have been bored with 
Vivian’s Diamond rock-boring apparatus, which passed through 
alternate layers of black shale, mi us sandstone, and lime- 
stone, the last 70ft. being through black shale. The indications 
not being at all favourable for the discovery of coal or natural gas, 
the company has its operations. Geologists say that the 
boring is now far beneath any possibility of striking a continuation 
southward of the- great Durham coalfield, and that in all proba- 
bility a great thickness of non-coal-bearing mountain limestone 
com be found immediately below the black shale. The boring 
has gone much deeper than any ever before reached in the district, 
and it is not likely that any further attempt will be made to ascer- 
tain whether mae Oh coal exists near to Tees-side. 

The finished iron and steel trades are quiet as far as regards the 
distribution of new orders, but manufacturers are not badly 
supplied with contracts for delivery over the next few weeks; 
indeed, one of the leading works, producing over 2000 tons weekly, 
has enough orders booked to keep them in full operation till the 
end of March. Nevertheless, some of the manufacturers, anxious 
abcut the future, are taking lower prices than were reported last 
week, plates, angles, and bars being reduced. Thus iron ship- 
plates are now £5 10s.; steel ship-plates, £6 ; iron boiler-plates, 
£6 10s.; steel boiler-plates, £7 ; iron girder-plates, £5 15s.; iron 
ship angles, £5 5s.; iron engineering angles, £5 10s.; steel ship 
angles, £5 15s.; common iron bars, £5 10s.; best bars, £6; best 
best bars, £7; iron sheets—singles—£7 2s. 6d. per ton, all 
less 24 per cent. discount for cash on 10th of month follow- 
ing delivery, and f.o.t. at producers’ works. Puddled iron bars 
are £3 10s. net at works, Heavy rails are in better request, and 
among the home orders offering are those for the Great Western 
and the North-Eastern Railways. The price is £4 5s. net at works. 
The Moor Steel and Iron Company are enlarging their establish- 
ment at Stockton, and are putting down an additional Siemens 
steel furnace, The Atlas Steel Hoop and Wire Rod Company two 
years acquired, and converted into an iron and steel works, the 
old Middlesbrough pottery carried on by Messrs, Isaac Wilson and 
Co. for nearly half a century; in fact, almost since the date of the 
foundation of Middlesbrough. Hitherto the Atlas Company has 
confined itself to the manufacture of steel bars and hoops, 
but it is more than doubling its output, having put down plant 
for the production of steel wire rods, chiefly for the Midlands 
and Lancashire markets. At present there is only one other works 
in the district producing this class of steel. 

The dispute with the members of the National Association of 
Engi , Cr , Boilermen, and Firemen employed at the 
Eston Steel Works has been settled by the men accepting the 64 per 
cent. reduction of wages which has come into force in all the otner 
departments of the works, in accordance with the sliding scale. 

e shipbuilders in this district are, as a rule, not doing badly, 
but have orders booked which will tide them through the winter. 
A shipowner inquiring at one of the leading yards found that they 
would not undertake to construct a vessel before next July, and 
that so low a price would not be taken as has recently prevailed. 
The marine engineers are not so well off, their situation ‘Seles less 
satisfactory than that of the shipbuilders. A considerable number 
of the vessels to be constructed are sailers, there being a growing 
feeling in favour of them. This activity in the shipbuilding 
industry is not synonymous now with activity in marine 
engineering. General engineers are fairly well occupied, and 
bridge builders are kept in regular operation. 

The members of the North- Coast Institution of Mechanical 
Engineers met at West Hartlepool last Saturday, when there was 
an adjourned discussion on Mtr. Walies’ paper, ‘‘ Projectional 
Keels ;” also on Mr. Walliker’s paper on ‘‘The Arrangement of 
Hold and Tank Sections.” Mr. Campbell read a paper on ‘‘ Engines 
for Warships.” The North of England branch of the National 
Association of Colliery Managers met at the Coal Trade Offices, 
Newcastle, on Saturday, when a long discussion took place upon 
the evidence to be submitted to the Royal Labour Commission. 
Mr. Wm. Foggin read a paper on ‘‘ Safety Lamps,” which gave rise 
to an animated discussion. A meeting of the Newcastle and 
District Foremen Engineers and Mechanical Draughtsmen was held 
at Newcastle on Saturday, when Mr. Bromilow, of Newport, Mon., 
read a paper on ‘‘The Production of Gas from Water for Metal- 
lurgical Purposes.” 














NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively quiet 
throughout the week. No business has taken place in Scotch 
warrants, which have been quoted nominally, buyers 47s. 6d., 
sellers 48s, The demand for Cleveland pigs has been quiet, the 
cash price being about 38s. 7d. to 38s. 8d. There has been rather 
more doing in hematite iron at 48s. 3d. to 48s. 6d. cash. 

e prices of makers’ iron are in a number of cases 3d. to 6d. 
per ton lower, G.M.B., f.o.b. at Glasgow, per ton, No. 1 is 
quoted 48s.; No, 3, 47s. 6d.; Govan and Monkland, No. 1, 48s.; 
and No. 3, 47s. 6d.; Carnbroe, No. 1, 48s. 6d.; No. 3, 48s.; 
Clyde, No. 1, 55s. 6d.; No. 3, 51s. 6d.; Gartsherrie, Summer- 
lee, and Langloan, No. 1, 56s. 3d.; No. 3, 53s. 3d.; Coltness, 
No. 1, 57s.; No. 3, 58s. 3d.; Calder, No. 1, 57s.; No. 3, 53s.; 
Glengarnock, at Ardrossan, No. 1, 56s. 6d.; No. 3, 50s. 6d.; 
Eglinton and Dalmellington, Nos. 1, 50s.; Nos. 3, 49s.; Shotts, 
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at Leith, No. 1, 58s. 6d.; No, 3, 55s. 33.; Carron, at Grange- 
mouth, No. 1, 59s.; No. 3, 53s, 

The shipments of pig iron from Scotch ports in the past week 
amounted to 5013 tons, as compared with 6155 in the same week of 
1890. The United States took 165 tons, Canada 50, India 140, 
Australia 180, France 50, Germany 460, Russia 50, Holland 526, 
Belgium 180, Spain and Portugal 240, other countries 215, the 
coastwise shipments being 2757, against 3252 in the corresponding 
week of last year. 

There is no change in the total number of furnaces in blast— 
seventy-six, compared with six at this time last year. The number 
producing ordinary and special brands, however, has been reduced 
from fifty to forty-six, while three additional furnaces have been 
placed on hematite, and one extra on basic iron. 

The production of hematite iron is steadily increasing, the Scotch 
ironmasters aiming at supplying to the fullest possible extent the 
wants of the steelmakers. It is this fact that accounts, to a very 
large extent at least, for the low prices of Cumberland hematite 
warrants in the open market. While the hematite pig iron trade 
is expanding, the demand for hematite ore is remarkably quiet. 
The ironmasters had, however, large accumulations of this ore at 
the works, which gathered during the blast furnacemen’s strike. 
There has lately been some advance in ore freights, about 9d. per 
ton more money being paid for one or two single cargoes than the 
rate at which contracts have been arranged for next year. These 
cargoes, however, were wanted at a time when steamship freights 
were rapidly advancing in the Black Seatrade. Rates are now much 
easier, and tonnage for ore will doubtless be obtainable at a 
material reduction. 

There is little change this week in the condition of the steel 
trade. Some makers of general material report a little more 
inquiry, but in the shipbuilding department business is rather 
sluggish. The impression is, however, that shipbuilders and 
merchants have very considerable orders to place. In the mean- 
time makers of steel are fairly well supplied with work, and are 
doing their utmost to maintain prices. They quote angles, 
£5 17s. 6d. to £6; ship-plates, £6 10s. to £6 12s. 6d.; bars, 
£6 15s.; boiler-plates, £7 to £7 2s. 6d., all less 5 per cent. discount 
for delivery in Glasgow district. 

During the past week there was shipped from Glasgow loco- 
motives worth £5552 ; sewing machines, £8421 ; general machinery, 
£23,617 ; steel goods, £5954; and general iron manfactures, 
£22,888. 

Business proceeds quietly in the finished iron trade. There is a 
steady demand for bars and sheets, but makers could take con- 
siderably more work than they are receiving. The lowest grade 
of common bars is quoted £5 17s. 6d. to £6; second grade, 
£6 2s. 6d.; highest grade, £6 5s.; best bars ranging from £6 7s. 6d. 
to £6 15s.; sheets, £7 12s. 6d., all less 5 per cent. discount. 

There is considerable irregularity in the coal trade. The pres- 
sure for shipping orders has slackened materially. The business 
in main coal has been pretty well maintained, and so has the price 
of this description. The demand for ell coal, however, is slack, and 
it is 3d. per ton cheaper. The market for steam coal has likewise 
eased off, and in order to obtain business the prices of the best 
steam coals have had to be lowered to some extent, although coal- 
masters continue to quote the old rates. The demand for splint 
coal has been increasing at the ironworks for smelting purposes, 
and the prices of this coal are steady. The quotations, f.o.b. at 
Glasgow, are— Main coal, 8s.; ell, 9s.; splint, 9s. 3d.; steam, 10s. 
to 10s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Last week was a slow one with most of the industries, and coal 
was not exempt. The total exports from Bute Docks, Penarth, 
and Barry, only came up to 211,784 tons. The coal shipments of 
Swansea were 28,627, and Newport total 46,882 tons. 

The falling-off and decline in price in all quarters are matters of 
sober fact, yet the total of the year, unless December should be 
unusually small, will still exhibit an increase over the past year of 
over half a million tons. 

These figures have been brought out forcibly in Cardiff during 
the week, in proof that the appreciation forincreased dock accommo- 
dation is justified, and, as it is stated that the dock will take five 
years to complete, the argument is strengthened. Prospects, too, 
are a little brighter than they were last week. The great steam 
companies are entering the market, and Welsh coal is getting a 
decided lead. 

The Royal Mail Steampacket Company has placed some large 
contracts. TD). Davis, Ferndale Company, has secured one for 
40,000 tons; Powell Duffryn, 35,000 tons ; Glamorgan Company, 
30,000 tons ; Tylers, Merthyr, 25,000 tons; and the Cambrian 
Company 10,000 tons. Messrs. Lambert and Co., London, have 
placed a substantial order with the Ocean Company, totalling u 
to 90,000 tons. Then we have still more important orders wr Dee | 
by the P. and 0O., so well-known to every Welsh collier. 
These have secured 280,000 tons for delivery next year. Amongst 
the large colliery companies selected are the Ocean for 100,000 
tons ; Powell Duffryn, 100,000 tons; Glamorgan, 30,000 tons; 
Great Western, 30,000; and Cambrian, the well-known firm of 
Riches and Thomas, 20,000 tons. 

On ’Change there has been a good deal of discussion as to the 
price booked. This has been kept very secret, but it has oozed 
out that the figure is something like 12s. a ton. 

This is the most consolatory fact in the case, for it indicates only 
a drop of ls. to 1s, 6d., and shows that coalowners are satisfied 
that prices are not, as in former years, going to run down ata 
gallop. By this lessened price, it is estimated that the Peninsular 
and Oriental Company will save from £14,000 to £15,000. 

At Cardiff this week best steam coal was quoted at 12s. 6d. to 
13s., seconds from 12s., and small, which is becoming a drug, from 
3s. 9d. In house coals, mid week, there was a little more move- 
ment. No. 3 is at 12s. 3d. to 12s. 6d.; through, 10s. to 10s. 3d.; 
and small, 8s. 3d. At Swansea steam is quoted at 13s. to 13s. 6d., 
and No. 3 Rhondda from 13s. to 13s. 3d. Patent fuel is rather 
inactive, and so, too, are cokes, from 17s. furnace and 19s, foundry 
being still the quotations at Cardiff. Pitwood, owing to non-arrival 
of cargoes, is running upat a great rate. On Saturday, at Cardiff, 
prices were 18s. to 19s. Mid-week they were still going up, and 
sales were reported at 25s. Should the scarcity continue it is 
thought that 30s. will be touched. 

It is, however, highly probable, if the weather continues open, 
that large arrivals will send down prices. 

Next year promises a large increase in gold mining and in silver 
lead, while the development of manganiferous ore is likely. Then, 
every year, North Wales is opening cut more and more as a great 
tourist resort, and calling for ability and foresight in meeting the 
public needs. 

The Taff Vale is going in for powers next session of an im- 
portant character. One of these will affect the increasing town of 
Pontypridd, where a good deal of congestion of mineral traffic 
takes place, it being the converging point of the Rhondda, Barry, 
and Newport and Caerphilly lines. 

Numerous companies are being floated in connection with the 
coal industry. 

The outlook in iron and steel continues dark. 

I was by the sidings of a large steel works a few days ago, and 
could but contrast the present with the past, even in the matter 
of tin bars. As for rails, little or nothing is being done ; and at 
Dowlais one mill was stopped last week by the action of the men, 
who struck for more wages. 

At Swansea imports of pig iron during the past week have been 
420 tons, and of tin bar 411 tons. 

Quotations on Change, Swansea, mid-week, were as follows :— 
Glasgow pigs, slightly better, 47s. 6d. to 48s. ; Middlesbrough, 
38s. 74d.; hematites, up to 48s. 5d.; Welsh bars, £5 7s. 6d. to 
£5 10s.; sheet iron and steel unchanged ; heavy rails, £4 5s. to 





£4 7s. 6d.; light, £5 10s. to £5 12s. 6d.; Bessemer blooms, £4 10s. 
to £4 12s, 6d.; bars, £4 15s. to £4 17s. 6d.; Siemens bars, £5 2s, 6d. 
to £5 5s., all less 24. Little was reported as done on ’Change 
mid-week, and steel bars were quoted “ easier.” 

The tin-plate exports last week were miserably small, but it is 
hoped that this week will make amends. 

The total shipments from Swansea only amounted te 9396 boxes, 
while the receipts from works totalled 30,468 boxes. Stocks are 
now at 150,306 boxes, and this coupled with the fact that buyers 
are pressing for even lower figures than cost price, has led the 
tin-plate workers, with only a small exception, to decide upon a 
fortnight’s stoppage in December, and another fortnight in January. 
The resolution was carried at a large meeting of the Tin-plate 
Manufacturers’ Associations of South Wales and Monmouthshire on 
Tuesday by sixteen to four. 

The chairman, Mr. Rogers, was in the minority. His views are, 
however, regarded by many outside the Association as having a 
good sensible tone. He suggested that rather than assist the 
Protectionist party in America from combining to run up the 
prices of plates, those works which were unable at present to get 
sufficient orders to cover cost of production should remain idle. 
He was‘convinced that the trade would right itself naturallyin time. 

When the result was made known, he protested that nothing 
would induce him to adopt so suicidal a course. 

Tin-plate quotations continue low ; cokes, 12s. 6d. to 12s, 9d.; 
Bessemers, 12s. 9d. to 13s.; Siemens, 13s. 3d. to 13s. 6d.; ternes, 
25s. to 27s. 6d.; charcoal, 14s. 3d. to 14s. 6d. 

A rumour has been circulated, I hear, in Liverpool, that even 
lower figures are current, such as that steel cokes, 14 by 20, have 
been sold at 12s. 3d. This is not unlikely to have been the case 
in some isolated instance, and under pressure, but the general 
quotations are regarded as being very close to cost price, some, 
indeed, maintained below. 

** Sliding scale and small coal” prospects are looking healthier. 
Several meetings have been held, and if the men empower their 
representatives as liberally as the coalowners do theirs, a good 
working scale may see the advent of the new year. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE has been not more animation and enterprising spirit 
than before on the general iron market this week. Activity is 
carried on partially as before, unprofitableness of prices remains 
the complaint all round; and no very bright prospects appear to 
be entertained respecting the near future of the trade. Silesian 
iron industry continues, on the whole, somewhat quiet and only 
partly satisfactory, as reported before. While pig iron has, up to 
this, remained pretty firm in prices and rather lively in demand, 
the malleable iron branch is much neglected, and without any 
animation whatever. For bars as well as for girders the inquiry 
coming forward is of the most limited description. In the plate 
business the heavier sorts for boiler-making and shipbuilding 
purposes are well inquired for, and sell at comparatively fair 
notations, but the sheet trade is so much the worse off; in this 
branch a considerable weakness exists in both prices and demand. 

The business transacted on the Austre-Hungarian iron market 
has been of a rather quiet character, and not so important as it 
was a short time ago. The current inquiry is lessened, but there 
is still a pretty large amount of work on hand, owing to orders 
previously booked. In the finished iron department, a fairly good 
inquiry has been coming in for bars lately ; the same is reported 
with regard to heavy plates, while for sheets only a very slow 
demand is noticeable. 

In France there is still a very quiet trade in all qualities of raw 
as well as of finished iron. Prices are, nevertheless, firm. In 
Paris hars have been quoted 165f.; girders, 175f.; plates, 200f. 

Belgian iron industry is reported in as weak and hopeless a con- 
dition as before. Some small lots of Luxemburg foundry have 
been sold at 56f. to 57f. p.t.; but in most instances concessions are 
willingly made on the part of sellers. Iron plates were sold at 
155f. p.t. Good merchant bars No. 1 stand at 127f., iron girders 
at 125f. p.t. 

On the Rhenish-Westphalian iron market the former lifeless 
tendency is, with few exceptions, prevailing to a certain extent, 
and no one appears to be sanguine about early improvement. As 
regards the iron ore trade, only a weak inquiry is coming forward 
in the Siegerland, but prices are reported pretty firm nevertheless. 
Luxemburg- Lorraine minette also meets with but dull request, while 
Spanish ores, on the other hand, arein active demand. Forspathose 
iron ore M.7°50 to M. 8 is noted p.t. at mines; roasted ditto, M. 10°50 
to M.12 p.t. Luxemburg minette is quoted M. 2°30, M. 2°60, 
and M. 3°20 p.t., according to quality. The situation of the pig 
iron market has not changed for the better since last week, and 
very little actual business is being transacted at present. Quota- 
tions are, as before:—For spiegeleisen, 10 to 12 p.c. grade, 
M. 57 p.t.; forge pig, No. 1, M. 52 to M. 53; No. 2, M. 49 
to M. 50; and No. 3, M. 45 to M. 47 p.t.; foundry, No. 1, 
M. 69; No. 3, M. 58 p.t.; basic, M. 50 p.t.; Bessemer, M. 57 
to M. 63 p.t. at works. On the malleable iron market there is 
only an irregular business done in bars. Prices are depressed, and 
a general want of work complained of. About the same can be 
reported of girders. Heavy plates continue actively inquired for, 
and the Rhenish-Westphalian works are for the greater part in 
lively operation. Sheets, on the other hand, remain depressed, 
and are offered at exceedingly low quotations in the Siegerland. 
The employment of foundries and machine factories is reported as 
irregular, and by no means satisfactory. The wagon factories, on 
the other hand, are pretty well occupied. The fact that German 
works have offered to the Bavarian State Railways complete sets of 
wheels and axles at M. 278, free at frontier, while Prussian Rail- 
ways paid M. 312 per ton, free at works, is sufficiently explained 
by mentioning that the sets for the Bavarian Railways are for ten- 
ton wagons, while those for Prussia are intended for fifteen-ton 
wagons. Ata tendering for the Baden State Railways, tires were 
offered lowest at M. 240 p.t. at works, others going up to M. 246 p.t. 
Latest list quotations, per ton at works, are as follows:—Good 
merchant bars, M. 135; angles, M. 140 to 145; girders, M. 100 
to 105; hoops, M. 140 to 145; billets in basic and Bessemer 
M. 90 to 95; beavy plates, M. 170 to 175; tank ditto, M. 155; 
steel plates, Siemens-Martin, M. 155 to 160; tank ditto, M. 135; 
thin sheets, M. 130 to 145 ; iron wire rods, common quality, M. 130; 
wire nails, M. 135; rivets, M. 180 to 183; steel rails, M. 115 to 120; 
fish-plates, M. 118 to 130; steel sleepers, M. 115 to 120; complete 
sets of wheels and axles, M. 300; axles, M. 220; steel tires, M. 215 
to 230; light section rails, M. 110. 

There isa strange contradiction in the repeated assurances of 
peaceful prospects and amicable relations all round on the part of 
Governments, and their warlike preparations. Those branches cf 
the iron industry which are in any degree working for war material, 
are among the best situated at present. Not only is Spandau pre- 
paring for renewed activity, and Herr Krupp himself is watching 
the plans submitted by his firm for the fortification works to be 
erected at Heligoland, but Belgium is looking with reasonable 
pride on the newly-established National Manufactory for War 
Material at Lite, which is stated to be the most perfect of its kind, 
and even the Roumanian Government has placed an order for 
100,000 fire-arms with the Austrian Manlicher factory. 

The success of the first aluminium boat, built by the well- 
known Swiss firm Escher Wyss and Co., which attracted so much 
attention a few months ago, has not altogether remained ex- 
ceptional. 

At present another experiment is being made to turn to 
practical account the peculiar qualities of aluminium. A lifeboat 
of this metal, intended for service in the Imperial Navy, is under 
construction at a shipbuilding yard at Stralsund. It is expected 
that the lightness of the material will be found a great advantage, 
both in dragging the boat across the sands, and also in lowering 
it and taking it up again out at sea. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 18th, 1891, 

THE Pennsylvania Steel Company, the Cambria Iron Company 
and Carnegie, Phipps, and Co., received orders last week for 
20,000 tons of rails each from the Pennsylvania Railroad Company, 
The New York Central, and one or two other roads, are now 
negotiating for supplies. The New York and New England Rail. 
Company will place a small order. Four or five Chicago roads 

will need rails within the next sixty days. Several roads in the 
South-west decided several months ago to prosecute construction, 
but no time has been fixed as yet; when these requirements come 
in, rail-makers will have an abundance of work. Quotations are 
30 dols, at mill. Iron and steel makers are running along quietly ; 
nowhere crowded, but everywhere in a comfortable frame of 


mind. Forge iron is 14 dols, to 15dols. at tide water. Foundry, 
17 to 18 dols. Beams and channels, 63 dols. per net ton. Demand 
quite active for shapes and plate iron. Great activity prevails at 


all the shipyards, boatyards, and car-building establishments, 








LAUNCHES AND TRIAL TRIPS. 


A large and powerful steel twin-screw steamer, built to the order 
of the Lancashire and Yorkshire and London and North-Western 
Railway companies as an addition to their extensive fleet which 
conducts the favourably known mail and passenger service between 
Fleetwood and Belfast, was launched from Messrs. Laird Bros,’ 
works at Birkenhead on Tuesday, in the presence of a numerous 
party of directors and friends. The ceremony of christening the 
new steamer, which was named the Duke of Clarence, was per- 
formed by Miss Armytage, daughter of Mr. G. J. Armytage, 
chairman of the Lancashire and Yorkshire Railway. The very 
high results in speed and general efficiency which have n attained 
by the twin-screw channel! steamers recently built by Messrs. Laird 
Brothers, have probably influenced the joint Boards in making their 
first departure from paddle steamers in the Fleetwood and Belfast 
service, a change which will no doubt prove highly satisfactory to 
the owners, as insuring an accelerated service cn more moderate 
working expenses, and to the travelling public owing to the high 
speed and very superior accommodation and appointmerts of the 
new steamer. The various arrangements have been carried out in 
consultation with Capt. J. E. Jackson, marine superintendent, and 
Mr. A. T. Gibson, engineer superintendent of the La hire and 
Yorkshire Railway. The Duke of Clarence is built entirely of steel, 
the scantlings being such as to insure a specially strong vessel, and 
great attention has been given to the subdivision of spaces by 
watertight bulkheads, of which there are seven extending up to 
main deck, besides others to the lower deck, which, with the addi- 
tion of watertight flats, will insure a practically unsinkable ship. To 
insure suitable draught to cross the ‘‘ Bar” at all states of tide, 
ample water-trimming tanks are provided, with means of rapidly 
filling and emptying-off. Bilge keels are fitted to minimise sane 
She is designed to combine the qualifications of a first-class mail 
and passenger steamer with good cargo capacity and superior 
stowage for a moderate number of horses or cattle on the upper 
deck. There isa long closed-in midship house, a forecastle and 
poop, the sides between these being carried to the full height for 
the better protection of the cattle ; the general appearance there- 
fore is that of a spar-decked = She has a straight stem and 
elliptic stern, and will be schocner rigged with two taunt 
steel pole masts, and one funnel. She a length between 
perpendiculars of 311ft. 6in., with 36ft. beam and 15ft. Qin. 
depth of hold, and measures 1998 tons B.M. The machinery, which 
has been designed and built by Messrs. Laird of their special 
type, consists of two separate sets of direct-acting triple- 
expansion engines, with two cylindrical boilers, to be worked under 
forced draught at 160 lb. pressure, and to develope upwards of 
4000 indicated horse-power collectively. Propellers of Manganeze 
bronze. The first-class passenger accommodation, which is for 
upwards of 200 persons, and situated amidships forward of the 
machinery, consists of a large saloon, the full width of the vessel, 
on the upper deck, amply lighted by dome skylight and circular 
ports of large diameter. The walls are to be tastefully pannelled 
in satin wood and walnut, and the ceilings decorated in delicate 
tints of colour picked out with gold, and the general furnishings 
and upholstery will be of asumptuouscharacter. Aft of the saloon 
on the port side are the ladies’ cabin, private staterooms, lavatories, 
&e., py on the starboard side gentlemen’s stateroums, lavatories, 
bath room, and steward’s room. The pantry, galley, &c., are 
placed abaft the main stairway and close to the saloon. The dome 
skylight forms an attractive feature in the saloon design, and 
is also utilised for lighting and ventilating the lower cabin. The 
sleeping accommodation on the lower deck beneath the saloon 
comprises twenty-four large and well-fitted staterooms, The 
entrance to the saloon, ladies’ cabin, and staterooms is by a roomy 
handsome stairway from a house on the bridge -deck, and 
in this house there is also a commodious and well - fitted 
smoking room, six staterooms, captain’s and chief officers’ rooms. 
The bridge-deck is carried aft for a length of about 130ft., and 
forms an extensive promenade for passengers, whilst the roof of the 
house on this deck is carried out to the sides, and thus forms a 
protection from the weather. On the roof are stowed the boats 
and the steering house, and at fore end is the captain’s bridge. 
Under the forecastle is separate steerage accommodation for 
women and children, cattle dealers, and male passengers. The 
crew and firemen are berthed under the poop, and the officers’ 
quarters are in a deck-house on the poop. The anchor gear and 
cargo appliances are of the most modern and approved type—steam 
windlass and capstan forward, steam capstan aft, three large and 
powerful steam winches, with heavy derrick gear. The boat outfit, 
life rafts, and life-saving appliances will meet the stringent require- 
ments of the Board of Trade, and generally the vessel will be fitted 
complete as a first-class passenger steamer, and will be lighted 
throughout by electricity, having a search light on the forecastle, 














BriDGEWORK FoR Cuina.—After a competition between English, 
German, and American firms, the offer of Messrs. Handyside 
and Co., of Derby, has been accepted for the bridge over the Lan 
Ho River in the north of China for carr) ing a single standard-gauge 
line for the Imperial Chinese Railway. Each competing firm had 
to submit their own design, and that successfully proffered by 
Messrs. Handyside and Cc. was made under the auspices and 
guidance of Mr. Max am Ende, of Westminster. The bridge 
rests on masonry piers already commenced in China, and consists of 
five spans of 200ft. and ten spans of 100ft. 

OLpBURY SEWAGE PURIFICATION Works.—The Oldbury Local 
Board some time since invited applications from engineering exports 
with the view to laying down an improved system of sewage dis- 
posal at their outfall works, The population of Oldbury is about 
20,500, and the average daily flow of sewage is computed at 
500,000 gallons. Three engineers were selected to submit schemes, 
to be sent in under motto. At the last meeting of the Local Board 
the Highway and Sewerage Committee recommended that the 
scheme sacked “Forward” should be adopted; that schemes 
marked ‘‘ A 1, A 2, and A 3,” should receive the second prize, and 
that the scheme marked ‘‘ Practical” be awarded the third prize. 
The report of the committee was unanimously adopted. The 
author of the selected scheme is Mr. H. Bertram Nichols, C.E., of 
Grosvenor-chambers, Corporation-street, Birmingham. The sewage 
treatment proposed is that known as ‘the international process,” 
the existing works and land being utilised as far as possible, the 
present tanks being altered in construction to adapt them to the 
new system. Sludge-pressing machinery with the necessary build- 
ings is provided in the scheme, and it is proposed to press the 
sludge into cakes. The cost of the engineering works is estimated 
at about £6000. 
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NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 
International Electric Subway Company, Limited. 
This company was registered with a capital of 
£25,000 in £1 shares, to carry on business as elec- 
trical engineers and electricians in all its branches. 
The first subscribers are :— 





Shares. 

7. J. Ford, 85, New Broad-street, E.C. .. . 
R. Frothingham, 2la, Hanover-square .. .. .. 
A. Hickman, 51, Richmond-terrace, Clapham. road, 
8. C. Price, 109, Henley-road, Crouch Hill, E.C... 
A. E. Bantick, 48, Fentiman-road, Clapham 
C A. Hood, 8, Lacon-road, East Dulwich .. 
G. H. Smith, 62, Ebury-buildings, Pimlico .. 

The number of directors is not to be less than 
two nor more than five. The first to be 
appointed by the signatories to the memoran- 
dum of association. Qualification not specified. 
Remuneration to be determined in general meet- 
ing. 


aeerer tn) 





Sutton’s Process Syndicate, Limited. 


This company was registered with a capital of 
£45,000 in £1 shares, to adopt and carry into 
effect an agreement, made November 16th, 
between H. Sutton of the one part, and W. Peet, 
ov behalf of this company, of the other part, for 
the acquisition of certain letters patent relating 
to ‘‘an improved process for converting a photo- 
graphic image ona gelatine surface into a relief or 
intaglio printing surface,” and to develope and 
work the same, also to carry on business as 
inventors, photographers, chemists, printers, en- 
gravers, Xc. 

The number of directors is not to be less than 
three nor more than seven. The first are to be 
appointed by the first signatories to the memo- 
randum of association, Qualification not specified. 
Remuneration £500, and 5 per cent. of the amounts 
paid by tho company in dividends or bonuses, such 
remuneration to be divisible, 


Electrical Finance Corporation, Limited. 

This company was registered with a capital 
of £100,000 in £5 shares, to construct and main- 
tain any works, machinery, and apparatus for 
lighting streets, houses, and premises of every 
kind by electricity, and to enter into arrangements 
for the supply of electricity to any corporation, 
company, firm, or person in connection with any 
railways, tramways, canals, mines, or other works 
of any kind—public or private. The first sub- 
scribers are:— 


8) 
W. Martin, 12, Poplar-grove, West Kensington 
ee 


R. Brooks, Sutton-on-Sea, Lincolnshire. . 1 
A. T. Havers, 27, The Grove, Vauxhall .. .. .. 1 
A. E. Munro, 42, Gordon-road, Stoke Newington 1 
C. H. Venning, 24, Bromley-gardens, Shortlands 1 
F. Evershed, Forest Hill Tavern, Forest Hill-road, 
Peckham Rye.. . 1 


J. H. Infield, 10, Bolton gardens West, 8.W. .. 1 

The number of directors is not to be less than 
three nor more than nine. The first are to be 
appointed by the signatories to the memorandum 
of association. Qualification £200. Remunera- 
tion, chairman £200, others £100 per annum each, 
with an additional £100 after payment of 10 per 
cent. dividend. 





Patent Paving and Construction Company, 
Limited. 


This company was registered with a capital of 
£15,000 in £1 shares, to carry on business as 
manufacturers of and dealers in patent paving 
and other concrete in all its branches, and with a 
view thereto to carry into effect an agreement 
expressed to be made between the patent Paving 
aud Construction Company, Limited (theold com- 
pany), and W. T. Puwer (the liquidator thereof), 
uf the one part, and this company of the other 
part. 

The number of directors is not to be less than 
three, nor more than five. The first are G. M. 
lt, Layton, C. T. Layton, W. M. N. Kingston, R. 
Norman, and W. T. Power. Qualification £100. 
Remuneration not specitied. 


New Patent Broaching Tap, Limited. 

This company was registered with a capital 
of £50,000 in £1 shares, to carry into effect an 
agreement made November 10th between Messrs. 
Gabb, Bibra, and Co, of the one part, and J. H. 
Peck, on behalf of the company, of the other 
part, for the acquisition of certain patents relating 
to improvements in taps, and generally to carry 
on businessas tap manufacturers in all its branches, 
The first subscribers are :— 


Major-Gen. H. Percival, Pakenham, Bury St. 
a. ee ae 
W. G. Greig, 6, Crosby-square .. .. .. .. .. 250 
CE. Green, Oakfield, Forest-row .. .. .. .. 250 
H. C. Jacksen, Drumman-chambers, Southwark 250 
D, Evans, 14, Oldfield terrace, Acton-vale, W. 1 
J. H. Peck, 36, Southampton-street, Strand.. .. 1 
H. 8. Bridge, 14, Union-court, Old Broad-stree 1 
The number of directors is not to be less than 
three, nor more than seven. The first are the 
first four signatories to the memorandum of asso- 
ciation. Gualification £250. Remuneration 
42 2s, for each beard attendance, with an addi- 
tional sum of £250 after payment of 5 per cent. 
dividend, and a further £250 after payment of 
10 per cent, dividend, such additional remunera- 
tion to be divisible as they shall determine, 


Patent Wood Decorating Company, Limited. 


This company was registered with a capital of 
£20,000 in £1 shares, to acquire the undertaking 
of the Patent Wood Decorating Company, Ld.. 
(now in liquidation), and generally to carry on the 
businesses of veneer merchants, timber merchants, 
carpenters, and cabinet makers, bookbinders, 
bankers, financiers, &c., in all their respective 
branches, 

Most of the regulations contained in Table A 
apply. 








ELEctric TABULATING APPARATUS. — The 
American census of 1890 has been counted by a 
set of electric tabulating apparatus, devised by 
Herman Hollerith. The whole of the a tus 
was recently described in the Llectrical World, 


| 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


»” When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


14th November, 1891. 
19,791. Protector Banpep Curr, A. A. M. Young, 


Leyton. 
19,792. PorRTABLE and CoLLapsIBLE Boxes, J. Melling, 

ndon. 
19,7938. Batis for PLayinac Racquet, &c., J. Malings, 

mdon. 


19,794. Hair Pin, J. E. Fairweather, London. 

19,795. EARTHENWARE and GLass Vesses, J. Tams, 
London. 

19,796. Fuse for Expiosive Provectites, J. McL. 
McMurtrie, London. 

19,797. Hover for CuaLks and Crayons, W. J. Easty, 
Old Charlton. 

16th November, 1891. 
19,798. Formina Cranks on Suarts, J. and J. N. 
indsay, Glasgow. 

19,799. Rockne Cuarrs, J. P. McPhun, Glasgow. 

19,800. ADVERTISING by Nicut, J. Mercer, Glasgow. 

19,801. Wire Spokes for Cycie, &c., WHEELS, E. Hall, 
Coventry. 

19,802, Azo CoLourinc Martrers, Read, Holliday, and 
Sons and T. Holliday, London. 

19,808. Reruse Destrucrors, H. P. Boulnois and J. A. 

ie, Liverpool. 

19,804. HuskinG, &c., Rice, A. R. Brown, Harrow. 

19,805. Heatino Banps of Harts, H. Polak.—(L. Bert- 
rand, France.) 

— _— Vatves, R. Pope and C. W. Hickling, 


19,807. Paper ‘‘ Cop-rupgs,” A. 8. Mills and T. Farrow, 
Manchester. 

19,808. Paper ‘‘ Cop-ruses,” A. 8. Mills and T. Farrow, 
Manchester. 

19,809. Paper “ Cop-ruses,” A. 8. Mills and T. Farrow, 
Manchester. 

19,810. Governinc Brake, W. and A. Carr, Gilling- 


am. 

19,811. Gas and Perro_eum Enornes, C. Ridealgh, 
Sunderland. 

19,812. Exuaust Stream Economiser, T. Smith, 


Leeds. 

19,813. Practisinc the Game of Goxr, C. 8S. Madan, 
Salford. 

19,814. Wine Merer, W. G. Potter and C. Midgeley, 
Nottingham. 

19,815. AERATED WATER Macuine, H. 8. Elworthy, 


London. 
19,816, SrorinG INDIA-RUBBER Goons, H. 8. Elworthy, 

ndon. 
19,817. Preservine Meat and Fruit, H. 8. Elworthy, 


mdon. 
19,818. SINGLE-THREAD Szewinoc Macuing, I Nasch, 
ndon. 

19,819. FerruLes for WaLkine Sticks, R. O’Brien, 
Manchester. 

19,820. PLATE-BENDING Macuinery, A. Earnshaw and 
T. Oldfield, Halifax. 

19,821. ForminG Ficures on Ctorus, W. and F. Ward, 


ax. 
19,822. Fastenincs for Broocugs, C. P. Smith, Man- 
chester. 
19,828. Heapep Nats or Rivets, &c., T. Garf, Man- 
chester. 
19,824. Sprrat Lamp, W. G. Potter and C. Midgley, 
Nottingham. 
19,825. Macninery for Wasnine Bort.es, T. Hill, 


Hull. 
— FasteninG Trusses of Hay Quickty, J. Hall, 
A 


orpe. 

19.8.7. Fireproor Doors and Suutrers, 8. B. Wilkins, 
Edinburgh. 

19,828 RecisTeRiNnG Gas, W. G. Potter and C. Midgley, 
Nottingham. 

19,829. ExtincuisHers for Lamps, F. A. G. Gmelin, 


n. 
—, Bavsues for CLeaninc CLotues, J. B. Meeson, 
weeds. 

19,831, BurNisHinec Macuine, J. M.,J., A. J., and 8, A. 
Gimson, Leicester. 

19,832. ELevatinc and ConveyinG Fvet, E. Bennis, 
Liverpool. 

19,833, CycLes or VeLocirepgs, R. H. Anderson, Liver- 


pol, 
19,834. Sponce Trays or Batus, J. H. Pentland, Liver- 


poo . 

19,835. Gravity ControL, W. A. Crook and H. J. 
Payne, Barnes 

19,836. Game, E. 8. Pleasance, Bristol. 

—. Cueck Reins for Horses, E. Kaye, Brad- 
ord, 

19,838 Wuee.s for VeLocirepges, &c., J. B. Dunlop, 
London. 

19,839. Rubber Tires for VeHicLe WHeEELs, J. Murray, 
Glasgow. 

19,840 Fa+teners for Boor Laces, W. A. Brown, 
Glasgow. 

19,841. Manuracture of Cement, &c., H. J. White, 


ndon. 

19,842. ADJUSTMENT of PHoToGRAPHIC LENSES, G 
Rodenstock, London. 

19,843. WHeeExs, E. Persil, London. 

19,844. Propucinc DVesicns on Woop, F. Tschofen, 
London. 

19,845. Taps for Recutatinc the Fiow of Gas, E. 
Brownhill, London. 

19,846. RounpaBouts, 8. Linay and A. R. J. Wool- 
bright, London. 

19,847. Cotourinc Matters, O. Imray.—(7he Farb- 
werke vormals Meister, Lucius, and Brining, Ger- 


many. 

10,848. DovBLE-ENDED Rovt Biscuit Press, T. White, 
Pontefract. 

19,849. Brrr, P. A. Roche, London. 

19,850. BrittiarD TaBLes, E. Green, London. 

19,851. New Penny Bank, T. Miller, London. 

19,852. Puzz_e Pocket Knireg, W. J. Harris, London. 

19,853. WaEEts and Pneumatic Tires for Cycves, L. 
Bousquet, London. 

19,854. Dynamo Brusues, J. Dickson and R. @. Shap- 
cott, London. 

19. nto Macuines, E. Barron and EK. R. Barron, 

mdon. 

19,856. Memoriat Stones, W. Gerish, London, 

19,857. Cuimney Cow s, F. R. Lipscombe, London. 

19,858, ADVERTISING, G. Sherlock, London. 

19,859. BLoop-ForMiInG Susstance, E. R. Kobert, 
London. 

19,860. MANUFACTURE of SreeEL, P. L. A. Montgolfier, 
London. 

19,861. MANUFACTURING MemoriaL Worps, &c., J. R. 
Smith, London. 


17th November, 1891. 


19,862. Macuinery for Boots, F. F. Stanley and C. W. 
Shippee, London. 

19,863, APPLIANCE for SMokinG Tosacco, F. Woolway, 
Bristol. 

19,864. Covertnes for Tennis Batis, H. Crockford, 
Bristol. 

19,865. MAGNETISED PLates, J. Pagesmith and F. 
Warren, London. 

19,866. PorceLatn Loom Spinpixes, D. Balmford and 
W. Atkinson, Bradford. 

19,867. Crarinets, T. Morrall, Birmingham. 

19,868. WaistLes, J. Hudson, Birmingham 

19,869. Covers of KitcHEn Borers, P. Barry, London. 

19,870. Covers for Kitcuen Boiters, &c., P. Barry, 


ndaon. 
19,871. Sewinc Macuines, A. Anderson.—{The Singer 
Manufacturing Co., United States.) 





19,872. MecuanicaL Movement, A. Anderson.—(The 
Singer Manufactwring Co., United States.) 

19,878. CLeaninc Winpows, W. Beverley, Glasgow. 

19,874. KiLLinc BeetLes, Cockroacues, &c., R. Bar- 
croft, Glasgow. 

19,875. Scurcuinc Macuings, C. F. Ainsworth and J. 
Haydock, Bolton. 

19,876. CoLLar and Tiz or Scarr, &c., J. Prentice, 


ndon, 

19,877. ADJUSTABLE CLAMps for Bencu Vices, C. Nube, 
effield. 

19,878. ne and Lowgerinc ApPpaRATus, D. Thomas, 
nishe 


19,879. Brake for Locomotives, &c ,C. W. Duncan, 
London. 

19,880. RecuLatine the SurpLy of HypRo carson, H. 
Galopin, London. 

19,881. Barus, J. Edwards, Manchester. 

19,882. Roor WasHeER, J. Rogerson and E. Linley, 
Stretford. 

19,883 Weavine Pize and other Faprics, E. and C. E. 
Field, Halifax. 

19,884. Wine Martrresses, R. Siddall, Halifax. 

19,885. Draucur ExcLupers, R. and E. Raw and J. 
Page, Bradford. 

19,886. RuLinec Apparatus, R. M. Bell, Redhill. 

19,887. Hanornc of Doors and Suutrers, A. McNerney, 
Dublin. 

19,888. PenHOLDER, E. L. Blake and R. H. Platt, 
Oldham. 


19,889. ScrReEw-cuTTiInc Apparatus, T. A. Boyd, 


‘ow. 

19,890. Drivinc Reins and Bripies for Horsgs, J. 
rown, Bradford. 

19,891. Topacco Pipes, H. Merrell, Sunbury-on- 


Thames. 

19,892. BicycLe and TricycLe Hanpues, J. Miller, 
Leicester. 

19,893. Mera Buttons, D. Appleton and G. W. Gilroy, 
Manchester. 

19,894. Dress SusPENDER, C. Pannell, London. 

19,895. INCANDESCENT ELECTRICAL Lamps, J. Atkinson, 


ndon. 

19,896. Taps for Beer BarrxE1s, T. Allsop, London. 

19,897. Burron Sewinc Macuines, W. Mills, London. 

19,898. Apparatus for Pressinc Trousers, H. Lee, 
Liverpool. 

19,899. TELEPHONE CLosETs, T. Weighill, Liverpool. 

19,900. Wetpinc Metats ELectrRica.ty, W. P. Thomp- 
son. {C. L. Coffin, United States.) 

19,901. WeLtpinc Metas ELectRICcALLY, W. P. Thomp- 
son.—(C. L. Coffin, United States.) 

19,902. SeparaTinc Ore, &c, W. P. Thompson.—(R. 
Neale, South African Republic.) 

19,903. Topacco Pipes, G. Barton, Manchester. 

19,904. AuromaTic TarGetTs, J. Mullineur and A. 8. 
Jehu, London. 

19,905. Tires for VeLocipepes, J. W. Smallman, 
London. 

19,906. Loom Patrern MEcHANISM, R. Beaumont and 
G. Washington, Leeds. 

19,907. Fastenincs for Neoxtises, 8. H. Brook, Man- 
chester. 

19,908. WaHeers of VeEHicLEs, F. A. Hallsworth, 
Warwickshire. 

19,909. TELEPHONIC TRANSMITTERS, A. Marr, Man- 
chester. 

19,910. Automatic Sasu Lirr and Lock, C. Knapp, 
London. 


19,911. PHOTOGRAPHIC Exarsitors, C. G. Soderstrom, 
London. 

19,912. Game Apparatus, F. C. Hamilton, London. 

19,913. Pockets for Lapis’ Dresses, J. P. Wille, 


naon. 

19,914. ELecrric Arc Lamps, J. B. Barton.—(W. Jan- 
dus, United States.) 

19,915. ARM-PIT Dress SHIELDs, A. H. Stracey, Man- 
chester. 

19,916. Mustarp, T. Haworth, R. Duckworth, and P. 
Whiteside, Preston. 

19,917. Fasteninc Raitway Keys, R. Y. Ardagh, 
Shrub Hill. 

19,918. Frying Macurines with ArERostat, W. Foot- 
man, Oxford. 

19,919. Ececrric Lamp, W. G. Potter and C. Midgeley, 
Nottingham. 

19,920. Apron SHOULDER Straps, W. Wilson, London. 

19,921. Jomnt for Stoneware Pipes, G. Bulbeck, 


19,963. Gas Lamps, 8. Holman, London. 

19,964. Breecu MecuanisM for Guns, F. E. D. Acland 
and C. Holmstrém, London. 

19,965. ELectric Conpuctors, J. C. Love, London. 

19,966. Woop Workino MacuiNery, H. H. Lake.—(@. 
M. Loewi, Germany.) 

19,937. Sreets for SHARPENING CuTLERY, W. West, 


mdon. 
as eo Evectric Motors and Dynamos, M. C. Burt, 
mdon. 
19,969. Spinninc and Dovusiine Frames, P. P. Craven, 
Lond 


on. 
oe Lupricator IMPROVEMENTS, W. W. Branston, 
mdon. 
19,971. EvecrricaL Megasurtnc Apparatus, E. L. 
Mayer, London. 
19,972. TELEPHONE CircuiIT Resistance, E. L. Mayer, 


mdon. 

19,978. VeLocipepes, F. Thouin, London. 

19,974. Drawine Corks, E. Edwards.—(J/. R. von Roga- 
linski, Germany.) 

19,975. Erecrric Arc Lamps, F. V. Maquaire, Paris, 
France. 


18th November, 1891. 
19.976. Rotary Enoiyes for Steam, J. Johnston, Bir- 


mingham. 

19,977. Curr and Siezve Protrecror, W.H. Chase, 
jun., Lewisham. 

19,978. NeGcative CLeaninG Brusu, N. McNiel, Black- 
burn. 

19,979. Sarery Lamps, J. Lyle, London. 

19,980. Prercinc CARDBOARD Boxes, M. Holt, Long- 


port. 
19,981. CoLourED Crossover Goons, F. Heather, Man- 
heste’ 


c r. 

19,982. CoLtapsiBLe Boxes, F. J. Palmer, Dawlish. 

19,983. RecuLatine the Suppiy of Arr, J. K. Broad- 
bent, Manchester. 

19,984. Repucine Visration in Cycrzs, J. 8. Chenhall 
and J. H. Reed, Bristol. 

19,985. Winp Proor Matcu Box, A. W. Foster, 


incoln. 
19,986. Yeast, W. S. Squire, London. 
19,987. THERMocHRESE, A. Carr, Bristol. 
19,988. Hotpina Hanpues of Knives, A. H. Storey, 


mdon. 
19,989. Pen and Penci, Hoipers, A. W. Easterling, 
Brighton 


19,990. Device for Savinc Lire, &c., B. Haigh, 
London. 
19,991. Skates, J. W. Needham, Sheffield. 
19,992. = Bars, 8. Ward, W. Guest, and W. Miller, 
effield. 
19,993. SweLits and Stor-rop Fincers, A. Brown, 


urnley. 

19,994. Raits, J. Johnson._(E. G. Patterson, United 
tates. 

— PorTaBLeE Gas Fire Srove, G. M. Bell, Brad- 
‘ord. 

19,996. Execrric ALarum Ctocks, J. Nicholls, 


y. 

19,997. WaTzR WasTE PREVENTERS, H. Crane, jun., 
Birming y 

19,998. Winpow Frames, H. and W. Defries, London. 

19,999. Parcets’ Racks for Raitway CaRRiaGEs, H. 
and W. Defries, London. 

20,000. Neckties and Cravats, I. G. Kheirallah, 
London. 

20,001. SHow Carns or Cases, J. Paton, Glasgow. 


20,002. Packie Casgs, W. H. Luther, G Ww. 
20,003. Oxrpes of ALKALINE Meta s, H. Y. Castner, 
London. 
—_, TassELs for Lapres’ Dresses, &., A. Hyatt, 
mdon. 


20,005. FrrEMEN’s Dresses, C. Wraa, London. 
20,006. Locks for Iron Sares, G. Calvert, London. 
20,007. PHOTOGRAPHIC CaMERAS, X. G. E. Faucompré, 


Glasgow. 
20,008. Ark PROPELLERS and Exnavusters, J. Dick, 


Glasgow. 

20,009. KeyBoarpD Musica InsTRUMENTS, J. Goundry, 
Newcastle-on-Tyne. 

20,010. AtizaRIn Dyge1nc CoLours, H. N. Schaeffer, 
London. 

20,011. Carrs, W. McLauchlan, Manchester. 

20,012. FasTENINcs for Necktigs, &c, 8. H. Brook, 





London. 
19,922. PHorocraPH Macuines, D. T. Miller and A. A. 
Lateulére, London. 
19,923. Har Presses, W. H. Blackwell, Manchester. 
19,924. Time TABLE and SHow Carp, &c., J. Doherty, 


ndon. 

19,925. WEIGHING GRANULATED Sucar, W. V. Hunt, 
Northampton. 

19,926. ELecrric CaBLe SeaTino, W. G. Potter and C. 
Midgeley, Nottingham. 

19,927. CARBONATED Waters, M. L. Orr, P. G. Hoven- 
den and J. Vass, London. 

19 928. MawuractTurE of Iron, A. Figge, London. 

19,929, SqueeGEEs for Removine Mvp, &c , J. H. Mayo, 
Loudon. 

19,980. BARREL or Box Ciosinc Device, C. W. Moore, 

méon. 

19,94: REED Orcans, M. Clark, London. 

19,932. Frames for ScHoot Siates, H. J. Haddan.—- 
(Z. L. Cantwell, India ) 

19,933. Bearincs for Bicycies, &c., G. A. Schoth, 


on. 

19,9384. ADJUSTING and CLAMPING CycLEs, G. A. Schoth, 
London. 

19,935. PHorocKaPpHic APPARATUS, E. G. Brewer.—(A. 
Farinetti and Clement and Gilmer, France.) 

19,936. Hat Boxes, F. Steinbart, London. 

19,937. TorPEDo Guarps or Nets, J. Lynch and T. 
Midgley, London. 

19,938. Printinc Presses, &c., W. B. Lawrence, 
London. 

19,939. Pickers in Looms for Weavine, A. Balfour, 
London. 

19,940. FiusHinc APpPaRATus, W. J. and E. Freeman, 


19,941. WHEELS for GEARING for CycuEs, W. J. and E. 
Freeman, London. 
19,942. Guarps of Carvinc Forks, W. L. Foster, 


don. 
19,948. SappLeE Sprincs for Cycies, 8. C. Hobbs, 
mdon. 
19,944. InvaLips’ Crutcues, &c., J. D, Hetherington, 
Lo 


mdon. 

19,945. KnitT1Inc Macuings, J. C. Chapman.—(I¥’. H. 
Haskell, United States.) 

19,946. AUTOMATICALLY GOVERNING MARINE ENGINES, 
A. H. Gibson and D. Reid, London. 

19,947. Preventinc Down Dravcut in CH'MNEY 
Suarts, C. J. Crosby, London. 

19,948. SteamBoat, B. Wallani, London. 

19,949. FisHinc CreExs, H. A. Murton, London. 

19,950. BoTrLinc AERATED or GasEous Liquips, F. 
Sharman, London. 

19,951. Lockinc Device, R. Lux and O. Lux, 


London. 

19,952. MaGnetic Separators, W. D. Hoffmann, 
London. 

19,953. Evotution of Gasgs, A. V. Newton.—(4. Novel, 
France.) 

19,954. Apparatus for Dispensinc Liquips, W. Fowler, 


ndon. 
19,955. Vessets for VoLaTILe Liquips, H. F. Swan, 


ndon. 

19.956. SHeaF-BINDING Harvesters, J. Hornsby, E. B. 
Phillips, J. H. Smith, and J. Innocent, London. 

19,957. Suogs, E. J. V. Earle.—(Z. Bally, Switzerland.) 

19,958. Puririers and Four Dressers, W. B. Dell, 
London. 

19,959. AppaRaTus for WasHine Fruit, E. Carr and 
W. B. Wynn, London. 

19,960 ATTACHMENT for PyNeumatic TirEs, P. Davies, 


mdon. 
19,961. AUTOMATIC DELIVERY Macuinzs, C, F. A. Réell, 


mdon. 
19,962. Sash Fasteners, A. M. Clark.—(J. de Mars, 
United States.) 





20,018 TRAVELLERS’ or Pocker Fiask, W. McEwan, 
London. 

20,014. Orn Cans or O1_ers, L. Travis, Manchester. 

20,015. Inpicatinc Monty-Boxgs, F. Wallis and C. H. 
P Bikker, jun , Birmingham. 

20,016. HanpLe Brackets for PeRamBuLaTors, E. A. 

. Hooper, Birmingham. 

20,017. ADVERTISING on DELIVERY Vans, J. Morgan, 
London. 

20,018. Favourite Boat Stern Seat, C. W. W. Ber- 
ridge, Southend. 

20,019. Heatinc GreenHouses, C. J. Watts, London. 

20,020 Makinc CyLinpricaL Castines, A. Bolton, 
Blackburn. 

20,021. MeasuRING Cuains, R. C. Whitelegg, Man- 
chester. 

20,022. Cornice Po.ss for Winpows, E. J. Collins, 
Birmingham. 

20,023. Tires, F. S. Willoughby and T. Horsfield, 
Manchester. 

20,024. InsuLaTeED Tosacco Pipe, J. Brecknell, 
Hastings. 

20,025. Propucine Sertss of Letters, &c., J. C. Lind- 
say, London. 

20,026. MuttipLe Switce-Boarps, G. A. Nussbaum. 
—(L. Mandrous, France.) 

20,027. APPLICATION of PowER to PappLE WHEE s, H. 


age Ae G ow. 

20,028. Exciusion of Draveuts, J. Nixon, Newcastle- 
on-Tyne. 

20,029. Ort-caRRyING VessELs, 8. O. Kendall, New- 
castle-on-Tyne. 

20,030. UmpreLia and Parasot Sricks, J. 8. Gould- 
smith, London. 

20,081. Mittrnc Wootten Fapsrics, U., D., and J. 
Bentley, London. 

20,082. NaviGaBLE Ba.toons, W. N. Hutchinson, 
Eastbourne 

20,088 Dynamo-ELECTRIC Macuines, 8S. D. Williams, 
Newport, Mon. 

20,034. Tooxs for Latues, H. Bennett, Keighley. 

20,035. Cuttine Rives in the Moutps of CyLInDERs, 
G. Holdsworth, C. Scott, and H. Hodgson, Man- 


chester. 
as pan ComprnaTion Access Door, &c., T. Scott, 
Lo 


mdon. 

20,087. Propuction of BLEacHING Powper, C. Kellner, 
London. 

20,0388 Automatic Vent Pec and Gimuet, E. H. 
Tompkins and J. T. Boyes, London. 

20,039. Macutne for Workinc Roi Stitcu, M. F. 
O'Reilly, Ireland. 

or Motor, C. Groombridge and W. A. South, 
m 


on. 
20,041. SoLpERING Macuings, J. Wehrlin, London. 
20,042. New Game, C. D. Head and J. E. Grime, 
Scarborough. 
20,048. Treatina Mica, J. Beales and G. H. Rooke, 
London. 
20,044. MANUFACTURING Heatinc Gasgs, T. Littichales, 
London. 
eo Pans, A. J. M. Bolanachi and R. Low, 
ondon. 
20,046. Raisinc, &c., CARRIAGE Winpow Sasues, H. 
illiams, Liv rpool. 
20,047. Brace Fittinos, C. G. Barber, Manchester. 
20,048. Tractnc CLotH, E A. Eason, Manchester. 
—. Me tine and Heatine Furnaces, H. J. White, 
ndon. 
20,050. VeLocirepgs, R. W. Smith, London. 
20,051. VeLocipepgs, R. W. Smith, London. 
20,052. Courtine for Suarts, &c., W. H. Harfield, 
London. 
20,058. Puriryine and Dustinc Feratuers, W. J. 
Fraser and T. C. Palmer, London. 
20,054. SHEARING Suzep, W. Cole, London. 
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20,055. Toot SHaRPensr, E. Houlbrook, London. 
20,056. Frash Stream Generators, E. Reynolds, 


ndon. 

20,057. Weets for VeLocireprs, C. E. Duryea and 
F. W. Barker, London. 

20,058. Steam Cyiinpers, C. F. Hinrichs and J. C. 
Barker, London. 

20,059. E.ectric Gonpota, J. Hutchinson, London. 

20,060. Propuction of Hyprocsn, &c., C. Kellner, 
London. 

20,061. PropeLLer for Marine Vessets, B. F. and M. 
F. Sparr, London. 

20,062. Locomotive Enoings, C. D. Abel.—{La Com- 
pagnie Continentale d’Exrploitation des Locomotives 
sans Foyer, France ) 

20 063. TRansrormers, J. A. Fleming and R. T. D. 
Brougham, London. 

20,064. Printinc Macurnes, M. Wright, London. 

20,065. Smoke Less Furnaces, T. Langer, London. 

20,066. ARTICLES MouLpepD from Cray, T. H. Sharpe, 
London. 

20,067. Trace Hoox, A. Waghorne, London. 

20,068. PHorocrapHic SensiTisep Puiates, H. M. 
Campbell, London. 

20,069. Srzam GENERATORS and Encings, G. H. Jones, 
London. 

20,070. Raistnc Lapres’ Dresses, A. A. Ashiall-Salt, 
Stockport. 


19th November, 1801, 


20,071. Governors, J. Munro, London. 

20,072. Drarn Inrercertinc CuamsBers, F.C. Lynde, 
Manchester. 

20,078. Awri-vipraTinGc and Se.r-ciosine Tap, C. F. 
Heyworth, Manchester. 

20,074. New Game, R. M. Painter, Stoke-on-Trent. 

20,075. Back Pressure and Water Drarnace, W. 
Burns, G Ww. 

20,076. Dress Hotpers, G. McDonald, Birmingham. 

20,077. Groves, T. T. Dorrington, Manchester. 

20,078. AuToMATIC AND Evecrric Cueck Titi, R. Gay 
and W. H. Jackson, Halifax. 

20,079. Ear-rrumpPet, M. E. Phillips, London. 

—~4 Securinc Enps of Laces, A. Horstmann, 

ath. 

20,081. Srzam Generators, D. T. Piot, London. 

20,082. CLankionets, R. Stan , Accrington. 

20,083. Rivertine for Surpsvrtpixe, E. Crompton and 
J. T. Cochran, London. 

20,084. Case for Hotpinc Borries, W. Clapham, 


20,085. Tortet Papers, H. A. G. Lewis, London. 

20,086. Fitiine STeriuisep Liqurps, H. D. Fitzpatrick. 
HG. H. Neuhaus, J. F. H. Gronwald, and B. H. C. 
Ochlmann, Germany.) 

—. Drivine Apparatus for Bicycues, F.W. Zimer, 

mdon. 

20,088. Monzy Boxes, C. H. T. Bikker, jun., J. H. 
and A. Hawkesford, Birmingham. 
089. ® for the Souzs of Boots, T. Reading, 
Birkenhead. 


20,090. VeLocirepss, &c., J. Robson, Handsworth. 
20,091. Case for Cueck Books, 8. Williams, Aberga- 


venny. 

20,092. Rixc for Hotprnc Keys, H. de Jong, Holland. 
, Fastexers for Hames, J. Passmore and E. C. 

Cole, Bristol. 

20,094. Application of a Bet to a SHeave Puttey, 8. 
Donkin, Sunderland. 

20,095. SeLr-acrinc Muxes, L. May and B. Johnson, 


is. 
20,096. Brick Kins, J. P. Wilson, Leeds. 
20,097. Castor for Furniture, &c., E. Cruickshank, 


— Harm Raiser and Restorer, C. M. Everatt, 


20,099. Carp Wrres for Jacguarp Weavine, H. Daw- 
son, Manchester. 

20,100. Nox-conrosiveand Water Paste, C. Harwood, 
Manchester. 

20,101. rg Hoops for Barres, &c., R. Rhodes, 


irming! 
20,102. Brooms, J. Judge, Birmingham. 
20,103. Sramprnc TextTite Fasrics, P. G. Wild, G. 
Bentley, J. B. Jackson, and A. A. Whitley, London. 
20,104. Reversipte Lap Curr, A. A. M. Young, 
Leyton. 
20,105. Coms-FReED Lirtinc Macuive, T. 8. James, 
London. 
20,106. Stop or Burron for Suirts, J. C. Zabban, 


mdon. 
20,107. Bust Improver and Protector, G. T. Pointer, 


ndon. 

20,108. Takine Stock of Ciorues, &c., J. L. Greaves, 
over. 

0,109. ELecrric Switcues, W. H. Sturge, Birming- 


20,110. Door Fasteners, G. H. Richmond and J. 
Wainwright, Manchester. 

29,111. Evecrricat Distrisvtion, J. H. Rider, Halifax. 

20,112. Luxx for Corrs, R. Rodger, Glasgow. 

20,113, Crxper Sirter, B. G. Fowler, Chester. 

20,114. Mirror, F. D. Blackbee, London. 

20,115. Manuracttre of Bicycies, W. A. Briggs, 
Dundee. 

20 116. Hanpves for Curtery, H. Cruse and W. McG. 
Greaves, Manchester. 

20.117. Empossinc Stamps, H. Cruse and W. McG. 
Greaves, Manchester. 

20,118. EvaporaTinc ALKALINE Lyegs, A. 8. Caldwell, 

lasgow. 

20,119. Separatine Impurities from Sucar, J. Drum- 
mond, Glasgow. 

20,120. Beaminc Macaine Appuiances, W. H. Hor- 
rocks, Halifax. 

20,121. Wasninc Macutines, W. Fouyer, Newcastle-on- 


Tyne. 
20,122, AppiTIons to Foot Rests, C. Collins, Birming- 


am. 

20,123. Crucipte Cast Sree, Avcer, T. Inman, 
Sheffield. 

20,124. Loom Pickers, H. Cruse and W. McG. Greaves, 
Manchester. 

20,125. Apparatus for Evaporatinc, G. Y. Blair, 
London. 

20,126. Carrier ‘for DentaL Purposes, H. C. Braun, 


20,127. — Cuars Coat Conveyors, C. W. Hunt, 
20,198. a Coat to Buckets, C. W. Hunt, 
20 129. “Loous for Wravisc Carpets, W. Adam, 
7: ~~ erred Macurnes, F. Moore and F. L. Clark, 


mdon. 
20,131. Harpeninc, &c., Wire, C.-T. J. Vautin, 
Lond 


on. 
20,132. Winpow Burnp, D. Evans, Roath. 
20,133. Maxine Inrusions for Tea, T. F. Grover, 


London. 

20,134. CuHatk Linz Howper, R. C. Huxtable, 
London. 

20,135. Douste Tricycies, A. J. Boult.—(A Girardot, 


20,136. PROPELLING VessELs or Snips, A. A. Trinquier, 
Liverpool. 

20,137. Makinc Brown Gass Ware, T. Walton, 
Liverpool. 

20,138. MrineraL WarTEer Boxes, 
London. 

20,139. Evecrric Sicnats, J. T. Gent, A. W. Staveley, 
I. H. Parsons, London. 

20,140. Miricatinc Errects of Cot.isions, E. Tern- 
strém, London. 

20,141. Device for Sanpinc Streets, E. C. Harvey, 
London. 

20,142. Hypro-extractors, J. C. Mewburn. — (The 
Maschinenfabrik Grevenbroich, Germany.) 

20,143. Mirreinc Macutnes, H. Wilson, Glasgow. 

20,144. CommunicaTinc VisiBLE Sicnats, C. Eggar, 
Glasgow. 

20,145. Srzamsuip Decks, R. 8. Reid and J. C. 
Buchanan, Glasgow. 


W. H. Ingleson, 





20,146. Tittrsc Roap Venicies, N. McW. Reid, 
asgow. 
20,147. Desk, C. Muff, Bradford. 
20,148. Sarps’ Boats, G. E. Dexter and E. H. Hamil- 
m, London. 
20 al WatTeRPROOFING of Canvas, &., H. H. Doty, 
mdon. 
20,150. Inpicatinc and Reaistertno Particuars, R. 
Picard, London. 
20,151. Saarrs for Carriaces, H. Cabaud and P. de 
Villermont, London. 
20,152. Pumps, J. Stevenson.—({(P. Metayer, France.) 
20,153. Fire Saove.s, E. Dudley, London. 
20,154. Removinec Burrs, &c., G. Hughes.—(F. 
Mérelle, France.) 
20,155. Prore.iine Boats and Rarrts, C, Olandt, jun., 


mdon. 
20,156. Apparatus for Extincuisuine Fire, J. G. 
Lorrain, London. 


20,157. Curry-comss, E. Cardot, London. 
20,158. Posta, Wrappers and Envevorss, J. A. Elstob, 


mdon. 
20,159. PokTaBLE CarTRIDGE Ho.pers, L. W. Broad- 
nell, London. 
20,160. Recepracces for Matcnes, &c., D. Adamson, 
London. 
20,161. Necktre or Scakr ORNAMENTS, S. Greenwood, 
Seaforth. 


20th November, 1891. 
_ Drivinc THrRostLet Frames, J. W. Bullock, 


20,163. Sensitive Parersof AcTINoMETERS, A. Watkins, 
Hereford. 

20,164. Brituiant Stove Frame, T, H. Fleming, Isle 
of Man. 

20,165. Fountain Pens, H. Holdsworth, London. 

20,166. Door Hanpies, The Widnes Inventions Syndi- 
cate, Ld., and W. T. Husband, Widnes. 

20,167. Street Lamps, G. Bray, Bradford. 

20,168. Hurricane Lanterns, E. J. Shaw, Walsall. 

20,169. Grounp Ropes for Trawt Nets, &c., J. Ball, 


ndon. 

20,170. Envevores, H. Brough, Birmingham. 

20,171. Puncuise Hoes for Evevets, T. J. Bailey 
and W. T. oe Manchester. 

20,172. Four Hanpep Nicut Latcs, C. F. Rewe and 
W. G. Sedgwick, Birmingham. 

20,173. VENETIAN Buiinps, C, E. Tilby, Liverpool. 

20,174. Low Water Avarm, H. Harvey, Birmingham. 

20,175. Drawinc Boarps, J. Ashford, W. Tylar and D. 
Grayl, Birmingham. 

20,176. aga Drivinc Gear, I. 8. McDougall, Bir- 

m. 

20.177. Phorocrapaic Cameras, J. H. Skinner, London. 

20,178. Coucu, &c., F. N. Crossley, Keighley. 

20,179. Rerer of Back Pressure, W. Burns, Glasgow. 

20,180. TorPepogs, W. B. and R. Young, London. 

20,181. Prerarinc LaNnTeRN Siipes, R. Mitchell, 


ndon. 
20,182. Moror for Drivinc Macutnery, W. and W. H. 
Burman, ingham. 

20,183. Markinc Ba.es, W. V. Cockshaw, Leicest 


20,249. Tupes, &c., E. Taylor, Birmingham. 

20,250. Rartway MILK Cans, G. Cotton, Manchester. 

20,251. Urmisation of Resipuans, A. T. Hall and W. 
J. Wigg, Hull. 


20,252. Portmanreaus or Trunks, H. A. Norman, 
Liverpool. 
20,258. Form of Bac-sive, R_ Ripley, Liverpool. 


20,254. Carps for Looms, W. P. Thompson.—(M. A. C. 
L. Cottin and B. J. A. M. Berne, France. 

20,255. Frre-pLace Curtains, C. 8. King, Liverpool. 

20,256. Lawn Mowers, K. Persidock, Liverpool. 

20,257. Evecrric Arc Lamp, W. P. Thompson.—(La 
Compagnie de UIndustrie Electrique, Switzerland.) 

20,258. MusicaL Novetty, J. L. Greaves, Derbyshire. 

20,259. Excentric Batts, W. H. Pike, London. 

20,260. UmBre.uas, W. H. Blackwell, Manchester. 

20,261, Cyctes, A. Whicker and W. N. Black, Dublin. 

20,262. Gas Enarnes, H. Robinson, Manchester. 

20,263. TunNiNG OveR CaRTRIDGE Casgs, J. R, Watson, 
London. 

20,264. Nove. Game, J. A. J. Brindley, London. 

20,265. Mixina, &c., Ores, W. Paterson.—(A. Gray, 
New Zealand ) 

20,266. Raisinc Water, C. Burnett, London. 

20,267. Rounpasouts, W. Parker, Bury. 

20,268. Jers for WaTEeR, W. Matthews and J. and W. 
Yates, Manchester. 

20,269. Secuninc AsPHALTE Mastic, L. Haarmann, 


London. 
20,270. Sanitary TorLet AppLiaNce, M. Crosby, 

London. 
20,271. ELectric TeeTHInG NecksBanD, J. C. Morton, 

ndon. 


20,273. Direction Lase.s, J. Johnson, London. 

20,278. Kngapinc Dovucu, A. J. Boult.—(J. Muller, 
Germany.) 

ay Rust and Acip Proor Paint, R. Lender, 

ndon. 

20,275. Azo-pygs, J. Y. Johnson.—{ The Badische Anilin 
and Soda Fabrik, Germany.) 

20,276. Fisuways for Eers, P. Gerhardt, London. 

20,277. Aerial Macuines and Venicies, H. Phillips, 
London. 

20,278. Low-waTER ALARM for Stream Borers, T. Carter, 
London. 

20,279. Execrric CasLes, G. G. M. Hardingham,— 
(Felter and Guilleaume, Germany.) 

20,280. Ties, Crayen, Dunnill, and Co, and F. R. Smith, 
London. 

20,281. Bakers’ Ovens, W. Stfin, London. 

20,282. Tones or Piiers, W. W. Horn.—(E. W. Pearson 
and M. Van Pelt, United States.) 

20,283. Wave Power Motor, W. W. Horn.—(J/. 
Dyer, United States.) 

20,284. TreaTinc Ores, D. A. Louis, London. 

20,285. Dravcat Exciuper for Doors, E. Caswell, 
London. 

20,286. Mecuanism for Crimpinc Fasrics, J. G. 
Pollock, London. 

20,287. Levettine Coat in Coxe Ovens, T. H. Bell, 
A. L. Stevenson, and R. Clough, London. 

20,288. Scapparp, G. Robinson and J. M. Robinson, 


M. 








20.184. Rartway Sieerers, R. Bowman, Cramlington. 
20,185. Srartine Gas Enaines, J. Fielding, Gloucester. 
20,186. Canp.estick, J. L. Davis, Derby. 
20,187. Spray Propvcer, H. Mestern, London. 
20,188. Firtincs of Dressinc Baas, W. N. Marshall, 
London. 
20,189. Preumatic Tires, W. Smith and A. C. Hick- 
ling, London. 
20,190. Tires for Wuerts of Cycies, F. L. Lange, 
London. 
20,191. PorTaBLE Foip1nc Steps, G. Chaillet, London. 
20,192. Srackinc Beer in Borries, W. E. Guthrie, 
ndon. 
20,193. HaNDLE-BaR ATTACHMENT, T. C. Santler, Bir- 
mingham. 
20,194. ManuracturE of kosgs, &c., M. 8. Grillon, 
London. 
20,195. AxLtE Guarps, 8S. H. Hedley and E. Jones, 
heffield. 
20,196. Coat Savers, H. Beswick, Manchester. 
20,197. Caste Traction Tramways, J. Kirkwood, 
ow. 
20,198. Jacquarp Looms, 8. A. Ellis, Bradford. 
20,199. SprxapING Nozz.es, E. Haines, London. 
20,200. Supportinc PLates, W. H. Turner, London. 
20,201. Cuiwpinc Sartors Game, A. Clare and G. de 
Melven, London. 
20,202. Cors-FrEED Apparatus, M. 8. Napier, London. 
20,208. Workinc Steam Boirers, D. Halpin, London. 
20,204. Lawn Tennis Boots and Suozs, W. Matthews, 
London. 
20,205. TraveLtinc Bags, E. Pfeiffer.—(Huppe and 
Bender, Germany.) 
20,206. Discuaxcinc Oi from Suips, R. W. Hayne, 
London. 
20,207. Morors ImpeLLep by Water, H. Grubb and 8. 
Geoghegan, London. 
20,208. CarRiace and other Sprincs, W. Eastgate, 
London. 
20,209. CoupLines for Raitway Veuicues, A. B. Ibbot- 
son, London. 
R. MeMillan, 


20.210. Winpow 
London. 

20,211. Toot for Currine Giass Tupes, A. W. Chester- 
ton, London. 

20,212. Steam Encives, M. Honigmann, London. 

20,213. Waistcoat Prorecror, W. G. Howard and C. 
E. North, Peckham. 


Saso BaAvance, 


20,214 Evecrropataic AppLiances, D. White, 
London. 
20,215. ExecrricaL Macuines, C. B. Harness, 


mdon. 
20,216. BrickmakiInG Macuings, E. Butler, London. 
20,217. Dynamo Macutnes, J. 8. Fairfax, London. 
20,218. 1nG Winpow Curtains, A. J. Boult.— 
(B. Hammitzsch, Germany.) 
20,219. Steam Borers, W. P. Thompson.—(V. Valen- 
tinsen, Norway.) 
20,220. PuriricaTion of Iron, P. Williams, Liverpool. 
20,221. Lamp Carmneys, A. Dender, London. 
20,222. Removine Dust, W. P. Thompson.—(4. Kraus- 
haar, Germany.) 
20,223. Lusricators, C. C. Wakefield, Liverpool. 
20,224. Press Papers, T. Lumb, London. 
,225. TREATMENT of SHort Fisres, C. Kellner, 
London. 
21st November, 1891. 


20,226. Arc Etecrric Lamps, T. B. Grant, London. 

20,227. Mouse Trap, C. D. Head and J. E. Grime, 
Scarborough. 

20,228. Conicat Epoz Rotter Mitt, P. C. Noble, 
Barnsley. 

20,229. VeLocipEepEs, F. Westwood, Birmingham. 

20,230. Execrric Arc Lamps, J. H. Rider, Fralifax. 

Sy and Dyerne Sitvers, G. C., J. T., and 


. H. Harrison, Halifax. 
20,232. Fiexipie Doors, A. 8. Spaulding, bey Ww. 
es. 


20,233. Sprrit-stove Borer, A. H. .—(E. 
Tescher, Germany.) 
—, LEPHONIC TRANSMISSION, E. L. Mayer, 
ndon, 


20,235. Seatinc Barrers, H. C. Trenery and W. 
Atkins, Sheffield. 
20,236. ApsusTaBLE Basres’ Cuarins, J. P. McPhun, 
ow. 
20,2387. Stzam Enotnes, E. Field, London. 
20,238. Cuimney Top, J. Wright, Manchester. 
go Presser for Masuinc Poratorzs, E. Archer, 
on. 
20,240. Curtine Bacotne, R. Shackleton, Bradford. 
20,241. Heatinc Rartway Carriaces, F, Hursthouse, 
Manchester. 
20,242. Rover Sarety, W. Banning, Liverpool. 
20,243. Frre-Boxes, &c., F. D. Rose, Manchester. 
20,244. Knitrino Pins, H. W. Lee, a. 
20,245. Dust-pins, W. R. Newbery, Sheffield. 
20,246. Rounpazouts, J. E. Cooper, Manchester. 
20,247. Sovenorps, J. 8. Yule and C. K. Marr, Glasgow. 
20,248. Basninc and Notcuinc Bread, J. J. House, 
Birmingham. 





20,239. Paps for the Hoors of Horsss, J. Rezelins, 
London. 

20,290. Brits for VeLocirepes, H. Wissner, London. 

20,291. Conunpum from Emery, C. Doelter, London, 

20,292. Measurine Liquips, G. H. Timmis, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


459,498, Sream Separator, H, E, Longwell, Chicago, 
IU.—Filed July 7th, 1890. 

Claim.—(1) The combination, with a steam separator 
having inlet and outlet steam passages, of a valve 
applied to one of said passages, a float subject to the 
action of water accumulated by the separator, and 
intermediate mechanism engaged in said valve and 
operated by the float to effect the closure of the valve. 
(2) The combination, with a steam separator having 
inlet and outlet steam passages, of an automatically 
closing valve applied to one ot said passages, and a 
float mechanism subject to the action of water accu- 

lated b: tor and having a catch connec- 





by the sey 
tion with the valve which is released by the rise of 


[459,498] 





the float. (3) The combination, with a steam separator, 
of a se te float chamber located outside of and 
communicating with the separating chamber, a 
separate valve chamber connected in a steam passage 
of the separator, a valve in said valve chamber, and a 
float in the float chamber arranged to effect the closure 
of the valve upon the rise of the float. (4) The combi- 
nation, with a steam separator provided with a valve 
in one of its steam es, and a float mechanism 
for closing said valve by the water accumulated by the 
separator, of a high water alarm arranged to signal an 
undue accumulation of water in the separator. 


459,518. Compustion Mecuanism, 7. Brown, 
Moines, lowa.—Filed January 20th, 1891. 
Claim.—In a stove or furnace, the combination of a 
conductor having an opening at its lower portion for 
the admission of the fuel, a screw conveyor within 
said conductor rotated by suitable driving mechanism, 
a conoidal grate rotatably mounted upon the open 
upper end of the conductor, said open end coincidin 
with an opening in the apex of the said grate, throug 


Des 





which the fuel is fed, the bars of the grate radiating 
and inclining downwardly from said opening in the 
grate, and a fixed dead-plate having an opening pro- 
vided with teeth disposed about the lower portion or 
at the ends of the grate bars, so that said teeth act 
a with the ends of grate bars, together 
with means for rotating the grate, as set forth. 


459,909. Suarr Courtine, J. J. Hogan, Brooklyn. 
—Filed November 15th, 1889. 
Claim.—In a shaft coupling, the combination, with 
the shafts whose ends are provided bears grag band 
with key seats c, of the key d inse: in the said 





seats, the conical collars inserted in the grooves, and 
the sleeves, each provided with a tapering seat to fit 


459,909] 

















the exterior of the collars and with means for drawing 
the sleeves together, substantially as herein set forth, 


459,931. Macuine for Saarrenino Drittis, J. (ut- 
berlet, Jersey City, N. J.—Filed March 24th, 1891, 

Claim.—In a machine for forging and sharpening 
the cutters of rock drills, the combination with a 
frame, of two hammer rods arranged and guided in 
said frame and inclined toward each other, a tappet 
on each hammer rod, a spring surrounding each 
hammer rod and adapted to press the same down- 
ward, a head on the lower end of each hammer rod, 








an anvil below the hammer heads, which anvil has 
two inclinations adapted to receive the ends of the 
tool while the same is being acted on by the hammer 
heads, two cam shafts having cams adapted to act on 
the tappets, a gear wheel on each cam shaft, which 
gear wheels are engaged, and means applied on one 
of the cam shafts for turning it, substantially as set 
forth, 


460,122. Process or AND APPARATUS FOR GENE- 
RATING Evecrricity, 7. A. Edison, Menlo Park, 
N.J.—Filed May 26th, 1882. 

Claim.—(1) The process of generating electricity, 
consisting in subjecting a body of carbon or carbon- 
aceous material to a high temperature in the presence 
of an active agent composed of a body of oxides capable 
of combining with carbon at a high temperature, and 
a positive element composed of a metal not acted upon 


[460.122] 
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by such active agent, but located in contact therewith, 
substantially as set forth. (2) The combination, with 
a melting pot and furnace, of a r d, one 

of which attacks carbon at high temperatures, and a 
generating or soluble electrode composed of compressed 
and consolidated carbon or carbonaceous material, 
substantially as set forth. 


460,135. Tune Wevpixc Macuine, J. 7. Herschel, 
Huntingburg, Ind.—Filed March 5th, 1891. 
Claim.—{1) In a tube welding i thec 
tion, with the standard having a base, a hollow sleeve 
extending out from the rear of the standard, a shaft 
extending through said sleeve and standard, a whecl 
on the end of said shaft, a stepped flange on the wheel, 
two horizontal arms pivotted to the standard on oppo- 
site sides of the sleeve, friction rollers on the inner 
ends of said arms, engaging on the step portion of 
said flange, a spring for normally holding the ends of 
the arms apart, and adjustable welders or hammers on 
the opposite ends of the arms, substantially as de- 
scribed. (2) Ina welding machine, the combination, 


[460.135] 
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with the standard and base, of a horizontal sleeve on 
standard, a shaft passing through the s' and 
sleeve, a drive wheel on the end of the shaft, a flange 
on the face of the drive wheel, a a stepped inner 
face, twoarms pivotted in the standard respectively 
above and below the centre thereof, friction wheels on 
the inner ends of the arms, engaging the steps of said 
flange, a U-shaped spring on the ends of the arms and 
adjustable welders or h on the op ends 
of the arms, and a bell crank pivotted onthe standard 
for raising one of the arms out of contact with the 
flange, substantially as described. 
200. Vatve ror Stream Enornes, A. F. Devereux, 

ay Ohio.—-Filed January 27th, 1891. 

Claim.—In a steam engine, the reciprocating je mf 
outlet valve I, fitted within a chamber K and provid 
with a counterbalancing slot i’ and a diametrically 
opposite port i, that alternately opens communication 
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between the exhaust passages H H’ and escape port L, 
in combination with a of reciprocating rotary inlet 
valves D E, fitted within the casings C C’ and pro- 
vided, respectively, with counterbalancing slots d’ ¢’ 
and ny tree ports de, that control the 
pond ms om F F, said valves Dd d’ Eee li?’ being 
opera’ ——— D’¥’ J, having external actuating 
devices, substantially as herein described. 
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THE TRANS-SIBERIAN RAILWAY. 





Ir has been publicly stated that the severe reverse 
which has this winter befallen the Russian Empire will 
necessitate the postponement, if not the abandonment, 
of the construction of the Trans-Siberian Railway. The 
statement has not, however, been officially confirmed, nor 
is it likely that it will be. There can of course be 
no doubt that the terrible drain on Russia's resources 
which the famine will occasion must prejudicially 
affect the mer execution of the works; but to suspend 
operations at the present moment would be an act of 





folly, as the work will provide suitable and profitable 
employment for many of the sufferers from the 
famine. 
the relief of the famine-stricken, and Russia, if only to 
prevent it from demoralising, would be well-advised to 
employ on the railway as many as possible of those to 
whom relief is given. The directors of the undertaking, 
who at the present moment are in the Ural region, are 
apparently of this opinion, for, according to recent 
advices, they have made urgent representations to M. 
Hubbenet, the Minister of Ways and Communications, 
that during the winter season such work as can be carried 
out should be actively proceeded with. The Finance 
Minister, M. Vishnegradsky, on whose shoulders at this 
juncture so great a responsibility rests, is believed to 
question the advisability of this course, but a higher 


An enormous fund has been raised for | 


{ 
by a line to be built—669 miles; from Srjetensk to | 
Graffsky, by the Amoor and Ussuri Rivers—1525 miles ; | 
and from Graffsky to Vladivostok, by a line tc be built | 
—255 miles. This combined water and railway system 
had the merit of cheapness. Its cost was estimated at 
only £23,500,000. But the objections to the scheme were 
many, the chief being that by it communication between 
European Russia and Siberia would only be possible as 
now during about four and a-half months, while the 
waterways are open, and that during that short period 
slow communication only would be possible. Under such 
circumstances the scheme was abandoned. It did not 
promise to be of much benefit to Russia, either from a 
political or from a commercial point of view. 

When the Commission of Engineers came to consider 
the project of a continuous line of railway, they found | 





|it a difficult matter to decide on the starting point. | 


They had three proposals before them. The first was to | 
make use of the existing isolated Ural Railway by | 
extending it westwards and eastwards. It was suggested | 
that a line should be built to connect Perm with Nijni 
Novgorod, and that from Tumen the line should be 
extended across Siberia, by way of Nijni-Oodinsk, 
Irkutsk, and Srjetensk. 

The second proposal was to extend the Oofa-Zlatavost 
line to Miass, and to build a line by way of Tukalinsk, 
Kainsk, Nijni-Oodinsk, Irkutsk, &c. The third was to 
make Orenburg—the terminus of the Samara-Orenburg 
Railway—the starting point, and to carry the line through 


The importance of Vladivostok is already becoming 
realised. A telegram from Shanghai to the Figaro—of 
the 8rd inst.—states that the British Admiralty authori- 
ties are very much disquieted by the rapid development 
of the port. The Russians will, in the course of a few 
months, possess at this point a military position of great 
strength, and have at their disposal a fleet of fast cruisers 
which could safely assure their supremacy in the Yellow 
Sea. In order to remedy the great danger which such a 
position threatens us with, England intends to contract a 
defensive alliance with China. 

The whole line is divided into six sections, the names 
of which, proceeding from West to East, are (1) the 
Western Line, (2) the Central Line, (3) the Baikal Line, 
(4) the Trans-Baikal Line, (5) the Srjetensk-Grafisky 
Line, (6) the Graffsky-Vladivostok Line. The two last- 
named sections are sometimes classed together as the 
Ussuri section. As our readers are probably aware, con- 
siderable progress has been made during the year with 
section 6. That section was taken in hand first owing to 
its strategic importance. 

The Western Line will extend from Miass to the river 
Obi, a distance of 1028 miles, and pass through the dis- 
tricts of Koorgan, Eshemsky, Tukalinsk, part’of Omsk 
and Petropavlovsk, Kainsk and Tomsk. The population 
of these districts is estimated at nearly a million, being 
at the rate of 4:5 persons to the square mile. The prin- 
cipal towns en route are Tchelabinsk, Koorgan, Tukalinsk, 
Kainsk, Kolivan; the principal rivers crossed, the Tobol, 
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authority is declared to have overruled his objections. | 


The Czarevitch, whose recent tour through Siberia has 
led to his taking the greatest interest in the proposed 
railway, will shortly, it is stated, be entrusted with its 
supreme direction. 

We do not propose in the present article to do more 
than give a general view of the whole undertaking. 
Detailed estimates have been prepared by the engineers 
concerning the major portion of the line, but at the 
present stage of affairs details cannot be regarded as of 
much value. The undertaking will not, so far as engi- 
neering difficulties are concerned, present many features 
of special interest; but it is of supreme importance to 
the whole world in its political and commercial aspects. 
It will, of course, be the biggest thing of its kind, as 
from the Urals to the Pacific is, roughly speaking, a 
distance of 5000 miles. It will, therefore, be considerably 
longer than the Canadian-Pacific line. Insome respects, 
however, it will bear a close resemblance to its American 
forerunner. It will do for the Old World what that rail- 
way did for the New, viz., bring the Atlantic and Pacific 
oceans into direct communication, and it will run 
through a country the economic conditions of which are 
in every respect as favourable as were those of Canada 
and the North-Western Provinces of America before the 
construction of the Canadian-Pacific. 

The subject of the Siberian Railway has been before 
the Russian Government for many years. At first it was 
not intended to construct a continuous line. It was pro- 
posed only to construct railways to connect the water 
systems of Western and Eastern Siberia. Under this 
scheme through communication would have been esta- 
blished along the following route :—From Kazan to Perm, 
by the river Kama—597 miles; from Perm to Tumen, 
by the existing Ural Railway—512 miles; from Tumen 
to Tomsk, by the rivers Toora, Tobol, Irtish, Obi, and 
Tom—1856 miles; from Tomsk to Irkutsk, by a line to be 
built—1034 miles; from Irkutsk to Mweesofisky Pier, over 
Lake Baikal—100 miles ; from Mweesofisky to Srjetensk, 





MAP SHOWING ROUTE OF PROPOSED SIBERIAN RAILWAY 


the Kirghiz Steppes, and the districts of Akmolensk, ,Ishim, Irtish. As will be seen from the map, the 
Semipalatinsk, Biesk, and Minoosensk, Nijni-Oodinsk, | line does not diverge to take in Omsk. It will be 
&c. Eastwards of the last-named place the route was | connected with that important town by a branch line 
the same in the three proposals. Westwards of this | about sixty miles long. Another branch line will pro- 
town, by the first plan 2348 miles of rail would have to | bably be constructed to connect Tchelabinsk with a 
be laid; by the second, 1820 miles; by the third, 2254 | station—either Ekaterinaburg or Ostroffisky—on the iso- 
miles. | lated Ural Railway. The sub-sections of the Western 

The second plan has been adopted. On reference to | line are (a) Miass to Tchelabinsk, sixty-four miles, (4) 
the accompanying map it will be seen that the route | Tchelabinsk to the river Obi, 964 miles. The shorter 


from Miass is by far the most direct. It has also 
other advantages. The country it passes through is less 
difficult, richer, and more populous than the districts 
through which the other routes proceed. The line, if 
carried along this route, would therefore be built at a 
less cost and bring in a larger revenue than if con- 
structed according to either of the other plans. 

We are able to give several interesting photo-views of 
the region through which the first portion of the line 
will pass, and we imagine that the picturesque character 
of the scenery which they portray will come as a revela- 
tion to many of ourreaders, Asa matter of fact, how- 
ever, the line will pass through many districts—especially 
in the neighbourhood of Lake Baikal, and in the Trans- 
Baikal district—which possess a rich and varied flora and 
fauna, a scenery which resembles that of Switzerland, 
only on a larger scale, and a climate which, though 
severe enough in winter, is in summer mid-European in 
character. 

The termini of this gigantic line will thus be Miass 
and Vladivostok. Miass, a small town in the centre of 
one of the richest mining districts of the world, is situ- 
ated on the eastern slopes of the Urals. The line—a 
short one of twenty miles—to connect it with Zlatavost 
on the western slopes of those mountains, has already 
been constructed. Vladivostok is Russia’s principal port 
on the Pacific, and works are in progress designed to 
render its harbour capable of accommodating the whole 
Russian-Pacific fleet, and to convert the place into a 
second Sebastopol. 





| portion, on account of the mountainous character 
|of the region which it will traverse, is estimated 
| to cost half as much again per mile as the longer. 
| The total cost of the whole section, including rolling 
stock, rails, stations, bridges, c., is put at £6,752,000, or 
an average per mile of about £6570. This estimate only 
allows for a pontoon bridge over the Irtish. The expense 
of a permanent iron structure would raise the total cost 
by £128,000. In the construction of this section the 
engineers will not meet with difficulties of a serious 
character. Between Tchelabinsk and the Obi the country 
is a perfect table-land. Only in bridging the rivers will 
| much labour be required, and this can be procured without 
| difficulty. 

The central line will cover a distance of 1114 miles. 
The principal towns en rowte will be Atchinsk, Krasno- 
yarsk, Nijni-Oodinsk, Oochtoosky, and Irkutsk, which 
will form the eastern termini of its five sub-sections, 
respectively 821, 115, 355, 158, and 165 miles long. 
Tomsk will be connected with this section by a short 
branch line. Sub-sections two and three will be the most 
expenstne portions of this section. The line here will have 
to be cut through a spur of the Gremyachefsk mountains 
and taken across the high table-land watered by the 
rivers Yenesei, Kam, Borusa, and Ooda. Difficulties will 
also be met with in constructing the last sub-section, on 
account of the hills and the broad rivers. Viewed as a 
whole, the country to be traversed by the Central line is 
in marked contrast to that west of the Obi. Instead of 
being a table-land, the ground gradually rises until 
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Lake Baikal is reached at an altitude of 1600ft. 
above the sea level. The average cost per mile of 
this section is not, however, anticipated to exceed much 
that of the Western line. On the assumption that the 
broad expanses of the rivers Obi and Yenesei—here 
nearly three-quarters of a mile wide—are crossed by 
means of ferries, at £20,000 for each river, the total cost 
of this section will be only £7,335,000, or only £6580 per 
imile. If for ferries pontoons are substituted, a f er 
expense of £66,000 will be incurred ; and, if permanent 
structures are erected, a further sum of £641,000. 
Materials for the construction of this section will be 
obtained without difficulty. The district is thickly 
wooded, and iron is abundant. An enormous quantity 
of the latter metal is smelted every year at the 
Nicholaiffsky Ironworks. The labour obtainable will 
not, however, be of good quality, as the natives of these 
parts are not used to severe exertion. 

The Baikal Line, although the shortest section—194 
miles long—will be the most expensive. Its total cost 
is put at £2,674,000, é.c., about £13,780 per mile—nearly 
twice as much per mile as either of the preceding 
sections. This is owing to the mountainous character of 
the district. The Zirekeszinsky mountain range will 
have to be pierced by a tunnel nearly three miles long, 
the cost of which will be about £200,000. The section 
will have as its eastern terminus a steamboat station 
called Mweesofisky Pier, on the south-eastern shore of 
Lake Baikal. The chief intermediate stations will be 
Maifot and Kooltook. 

The Trans-Baikal Line, 669 miles long, also presents 
difficult features. Proceeding from Mweesofisky Pier 
along the valley of the Seeling, the line will 
cross that river—here over 3000ft. wide—and then 
enter on a rocky region at an altitude of 3700ft. 
It will then descend into the valley of the Lena, and 
proceed thence into the basin of the Amoor. At Chita 
it will again meet with mountainous country, and 
crossing the river Nertcha will terminate at Srjetensk, the 
well-known Amoor steamboat station. It will have four 
sub-sections—(a) The Seelinginsk, 107 miles; (6) the 
Verchne-Oodinsk, 275 miles; (c) the Chitinsk, 188 miles; 
(d) the Nertchinsk, 99 miles. Its total cost, allowing 
only for a ferry for the Seeling, is put at £6,094,000, or 
£9110 per mile. A permanent bridge over the Seeling 
would increase the cost by £305,000. The country 
traversed by this section will yield abundant supplies of 
material for use in the construction of the line. It con- 
tains no lack of sand, clay, stones, granite, lime, coal, 
and wood. 

The Srjetensk-Grafisky section will cover a distance of 
1525 miles. Although this portion of the route has not 
been surveyed, the character of the country is fairly well 
known, and no difficulties worth speaking of are antici- 
pated. The total cost of the section is put roughly at 
£10,222,000, or about £6700 per mile. 

The Grafisky-Vladivostok section, which is only 255 
miles, is deemed of the greatest political importance. 
The Chinese contemplate constructing a line through 
Manchuria, the route of which has been surveyed by 
English engineers, and the Russian Government has 
become fearful lest the Chinese cast longing eyes on the 
rich province of the Ussuri. In a letter to M. Vishne- 
gradsky of the 7th May, 1890, M. de Giers, in urging the 
importance of constructing the Siberian Railway, said, 
‘The Chinese may not now have any hostile intentions 
against Russia, but Russia can never be certain that such 
ideas may not hereafter enter their heads, especially if 
we are brought into collision with any of the European 
Naval Powers. In this event the possessions of Russia 
in Eastern Siberia, cut off as they now are seven months 
out of the twelve every year, would be in an exceedingly 
precarious position.” 

The cost of this, the final section, is put at £2,614,000, 
or £10,250 per mile. This high figure is occasioned not 
by the nature of the country, but by the fact that the 
materials and labour will have to be conveyed from Russia 
by sea. 

The following table shows the length and probable cost, 
with and without bridges over the broad rivers, of the 
several sections :— 








Cost with Cost without 
£ection. Length. permanent permanent 
bridges. bridges. 

Miles. £ £ 
1, Western Line... 1028 6,880,000 6,752,000 
2. Central Line ... 1114 7,976,000 7,335,000 
3. Baikal Line ... ... 194 2,674,000 2,674,000 
4. Trans-Baikal Line... ... 669 6,399,000 ... 6,094,000 
5. Svjetensk-Graffsky Line 1525 10,222,000 ... 10,222,000 
6. Graffsky-Vladivostok Line 255 2,614,000 2,614,000 
4785 ...£36,765,000 ...£35,691,000 


We have not space to dwell upon the benefits which 
it is hoped will accrue from the railway. In deciding on 
its construction, the Russian Government have doubtless 
had mainly in view the consolidation of the empire, 
and the better defence of the remote Siberian pro- 
vinces; but no doubt is entertained in official quarters 
that in the end the undertaking will and must be 
a commercial success. For the districts through 
which the line will pass are, contrary to the ideas of most 
people in this country, full of potential wealth. In 
Western Siberia, and in the Amoor and Ussuri regions, 
there stretch vast tracks of the finest black earth, highly 
suitable for colonisation purposes; while in Central and 
Eastern Siberia all kinds of minerals are already obtained, 
by the primitive methods in use, in the greatest abund- 
ance. Since 1834 there has been an output from these 
provinces of gold alone of about thirty million ounces. 

Calculating on the basis of the very considerable carry- 
ing trade at present in existence in tea, manufactured 
goods, and grain, and taking into account the saving 
which will be effected in the transport of prisoners, 
troops, officials, and Government stores, the Government 
estimate the probable revenue of the line at £3,224,000. 
The expenditure they put at £3,481,000—being £1,400,000 
for interest at 4 per cent. on £35,000,000, and £2,081,000 
for maintenance and management. The deficit, £257,000, 





would be met by a subsidy, but it is confidently expected 
that the line will not have been opened many years 
before it will pay its way without State assistance. 








PROSPECTS OF THE LONDON WATER SUPPLY. 
No. I. 


THE question of the metropolitan water supply has 
now passed into a much more critical phase than that 
which affected it in 1880, when the then Sir Richard 
Cross brought into Parliament the Metropolis Waterworks 
Purchase Bill. At that date the prominent subject for 
consideration was the price to be paid for the under- 
takings of the London Water Companies; and if there 
was any demur as to the nature of the supply, it had 
reference to the quality, without any serious suggestion 
as to a failure in respect of quantity. At the present 
time it is quantity rather than quality which is brought 
under review, and disquieting calculations are put forward 
to show that London, with its rapidly increasing popula- 
tion, including those dwelling in the environs, is on the 
verge of a period when the sources on which it is depen- 
dent for a supply of water will prove insuflicient to meet 
the wants of the inhabitants. The population concerned 
in this question already exceeds five and a-half millions, 
and the prospect of anything approaching a scarcity in 
the supply of water as required for the domestic and 
industrial purposes of so immense a community, is a 
matter of the utmost moment. What may be termed 
the alarmist view of the case is presented in a very 
striking manner in a document to which we refer with 
peculiar regret, as having been indited by one who has 
suddenly passed away. We should refrain from reference 
to the ‘* Memorandum” drawn up by Mr. Haggis, the late 
Deputy-Chairman of the County Council, on ‘‘ The Water 
Supply in reference to the future needs of London and 
surrounding Districts, and the obligations of the Com- 
panies in relation thereto,” were it not that the subject 
thus treated possesses extreme public importance, and the 
statement itself is at once so concise and comprehensive 
as to constitute a valuable aid to a right consideration of 
the facts. Our object is not to criticise the document, but 
to elucidate the subject. 

The length of time that would be required to prepare a 
scheme, obtain Parliamentary powers, and execute the 
necessary works for a new supply, is taken as the measure 
of the period during which the present sources of the 
metropolitan water supply should be adequate to provide 
for the wants of the population. As a guide in this 
inquiry we have the experience of Manchester, which 
obtained its Act for obtaining water from Thirlmere in 
1879, and has not yet got the supply. Liverpool was 
authorised in 1880 to go to Wales for its requirements, 
and up to the present has only received a small instal- 
ment of the water which is to be provided. Supposing 
London to decide on getting a fresh supply from Wales 
or any other distant spot, two or three years would 
probably be required to prepare the plans and to obtain 
Parliamentary powers, with ten or twelve years more to 
execute the legal preliminaries and to carry out the 
necessary works. In this way the calculation extends 
to fifteen years, as the period elapsing between the adop- 
tion of the scheme and its complete execution. It is 
therefore argued that if the present sources of the 
metropolitan water supply would be suflicient to meet 
the wants of the increasing population during the next 
fifteen or twenty years, and would then begin to fall short, 
it would be imperative that the consideration of a new 
supply should be undertaken at once. Proceeding with 
this line of argument, it is shown that the quantity of 
water supplied by the eight metropolitan water com- 
panies in 1890 was nearly 70 per cent. more than in 1870. 
As the daily average last year was fully 175 million gallons, 
the quantity required in 1910 would be at least 295 million 
gallons. It is considered, for certain reasons, that the 
demand for water will be in even a greater ratio to the 
population in the next twenty years than in the twenty 
just past, so that a yet higher daily average may be 
reckoned upon. An addition of 10 per cent. to the aver- 
age supply is also proposed to meet the maximum demand 
occurring in the summer months. On the other hand, 
there is the minimum demand to counterbalance the 
maximum. If we only add for the next twenty years the 
absolute increase observed in the last twenty, the daily 
average in 1910 becomes 246 million gallons, subject 
again to an increase of 10 per cent. for the months of 
maximum demand. Then follows the critical question— 
How is this vast quantity to be obtained from the present 
sources ? 

In seeking an answer to this question, we may go out- 
side the limits of the County Council document. Accord- 
ing to the Royal Commissioners appointed in 1867 to 
investigate the subject of the London water supply, the 
drainage of the Thames valley above Kingston extends 
over 3676 square miles, this area receiving an average 
annual rainfall of about 27°2in., of which one-third flows 
down the Thames at Hampton. General A. de C. Scott 
gives practically the same area above the intakes of the 
Water Companies taking their supply from the Thames, 
and gives the average annual rainfall of the last ten 
years as 27°92in., including the Lea basin. Speaking of 
the Thames area, the Royal Commissioners state that 
the flow at Hampton is the result of very complex con- 
ditions. One-third of the drainage area consists of 
impermeable clays, and two-thirds—or about 2450 square 
miles—of permeable oolitic limestones, sands, and chalk. 
From the former, the rainfall, after allowing for evapora- 
tion and for vegetation, flows off at once, an 
whenever in excess gives rise to floods, whereas the 
rainfall on the latter is at once stored up, and its 
ultimate delivery through springs to the streams 
or rivers is spread over weeks or months. The Royal 
Commissioners found, according to the evidence laid 
before them, that the average discharge at Kingston for 





eleven years was.about 1850 million gallons per day, being 
equivalent to about Qin. of rainfall. But the minimum | 


flow was the point over which difficulty arose, and to 
this the Commissioners directed especial attention. 
Their conclusion was that sometimes the flow was as 
little as 850 million gallons in the twenty-four hours; 
but this they looked upon as a very exceptional result, 
occurring only for a few days in the course of many 
years. Other ideas now prevail concerning this matter, 
and Mr. Binnie, the engineer of the London County 
Council, says, observation shows that the flow of the 
river falls as low as 255 million to 808 million gallons 
per day for periods of a month at a time during some of 
the drier seasons. General Scott states that on one day 
in September last, the “corrected” flow over Teddington 
weir, as determined by the officials of the Thames 
Conservancy, was 3113 million gallons, represented by 
215°1 million gallons actually passing over the weir, and 
96-2 million gallons previously abstracted for water 
supply. During that month nearly 25 per cent. of the 
tlow was abstracted daily by the companies. A minimum 
flow of 255 million gallons is shown in August, 1887, 
during which month nearly 30 per cent. of the average 
daily discharge was withdrawn for the supply of the 
metropolis. We may as well remark at once, that there 
are other facts to be cited, which will serve more or less 
. modify conclusions founded on these figures taken 
one. 

The subsidiary basin of the Lea has an area of about 
500 square miles, and the mean annual rainfall was given 
by Mr. Beardmore, in evidence before the Royal Com- 
missioners, as 25°50in. The upper portion of the basin, 
above Hertford, 1s entirely chalk, while the lower part is 
almost wholly composed of London clay. Mr. Beardmore 
presented the Commissioners with tables recording the 
tlow of water in the Lea for the space of nineteen years, 
and showing an average daily flow at Feilde’s weir of 
108°8 million gallons. In the four summer months of 
five dry years the flow, including the supplies to the 
Water Companies, averaged 45°2 million gallons per day, 
subject to increase by springs below the weir. Adding 
together the average flow of the Thames and of the Lea, 
we get a total of 1458 million gallons per day, or more 
than four times the maximum demand estimated by Mr. 
Haggis as likely to be wanted in the year 1910. This is 
independent of the supply to be obtained from the wells 
and springs, amounting last year to considerably more 
than 25 million gallons per day. We are now deal- 
ing with the average flow of the rivers, and not 
with the maximum, and against this we set the 
maximum demand, reckoned—according to Mr. Haggis 
—at 10 per cent. above the average. The Royal 
Commissioners of 1867 considered that the rivers and 
wells together could be relied upon for a daily average of 
800 million gallons, providing proper store reservoirs 
were constructed. This is rather more than the quantity 
which Mr. Haggis estimated as requisite for a period 
twenty years hence. The occurrence of the maximum 
demand from the consumers at the time of the minimum 
flow in the rivers is the contingency which has to be 
provided against, and is the sole difficulty in the problem. 
There is water enough, taking the year through, but 
there is an alternation of flood and drought, and with the 
drought comes the extreme demand. The estimated 
cost of the requisite reservoirs to meet this emergency 
may be high, but any such outlay has to be put in com- 
parison with the expense of a great engineering scheme 
tor bringing a new supply from a distance. It is rather 
singular that while the Royal Commissioners are con- 
sidered to have over-estimated the minimum flow of the 
Thames, they seem to have under-estimated the resources 
of the Lea valley. They stated in their report, ‘‘ We may 
consider the quantity which the Lea valley can con- 
tribute to the supply of London as not more than 50 
million gallons daily.” As a matter of fact, the Lea gave 
a supply of nearly 60 million gallons per day last year, in 
addition to the quantity drawn from the wells. 

Before proceeding further with a consideration of the 
sources, it will be of service to particularise a little as to 
the growth and distribution of the supply. In 1867 the 
average daily quantity of water supplied by the London 
Companies was less than 99 million gallons, the entire 
population being 3,100,000. The volume per head was 
rather more than it is now, being 31°8 gallons in place of 
30°93. The area over which the supply was distributed 
was much less than it is at the present time, being 
224 square miles, instead of 514. The area supplied out- 
side the boundary of the metropolis now approximates to 
400 square miles, whereas in 1867 it could not have been 
much more than 100. The different rates of progress in 
the districts of the several Water Companies is also very 
marked, including the extent of the area supplied. The 
Chelsea area seems to have become smaller, appearing 
as 6} square miles in 1867, compared with five at the 
present time. The area supplied by the Southwark and 
Vauxhall Company remains at 30 square miles. But 
the Grand Junction area has been nearly doubled, 
the Lambeth has been enlarged from 25 square miles to 
more than 60, the West Middlesex from 10 to 27, the East 
London from 50 to 79, the New River from 19 to 93, and 
the Kent from 60 to 177. The West Middlesex has 
nearly doubled its population, the Grand Junction has 
more than done so, and the Lambeth has yet further 
exceeded that proportion. The population of the Kent 
district has risen from 240,000 to something over 400,000. 
In 1867 the New River district had the largest population 
of any, the number being 800,000, the East London coming 
next with 675,000. The statistics of population are a little 
perplexing, not having been prepared by the aid of the 
last census. But it looks very much as if the East 


d| London Company had overtaken the New River, and 


clearly such is the case with regard to the volume of the 
supply. In 1867 the New River Company furnished an 
average of 23,790,000 gallons per day, and the East 
London less than 20,000,000 gallons. Last year the 
average daily supply of the New River was 32} million 
gallons, and that of the East London 42}. There is a 
marked change of position with regard to the Chelsea 
Company and the Kent. In 1867 the former supplied 


Dec. 4, 1891. 


THE ENGINEER. 455 








rather more than 8 million gallons per day, and the 
latter less than 6} million gallons. Last year the Chelsea 
supplied less than 10, and the Kent considerably moro 
than 12 million gallons daily. The last monthly return 
exhibits the Kent Company still further in advance of the 
Chelsea. 

These figures serve to show where the demand for the 
water supply is growing at the greatest rate. The East 
London, the New River, and the Lambeth Companies 
have to provide for a rapidly increasing number of con- 
sumers. Mr. Haggis’s ‘‘Memorandum” contains the 
remark that, while the growth of population in the metro- 
polis is now necessarily somewhat slower than formerly, 
yet in the areas outside London the numbers are 





it, the latter quantity corresponding to about a five-fold 
safety factor for iron in tension. The highest strain, 
0°75 ton, is that on vertical hanger bars No. 1 to6. The 
rivetting, both as regards number and arrangement, 
seems to have been sufticient, and although some insuaffi- 
ciencies are noticeable in some of the covering plates in 
the booms, they involve no danger. It is, however, dif- 


of the first engine and the driver of the second agree 
that the engines had not left the rails before the bridge 
bent in the middle, in consequence of the right-hand 
girder giving way. 

The execution of the structural ironwork was on the 
— satisfactory. The floods of 1881 took away one of 
the four supports of the bridge, so that it rested on only ee aia : 
tre. "he repairs of the damages done to the bndge by | ferent wen the habit wo bucling he eompresen 
Coie vet end che aizengthening of some of its parts, | vation are contained in the following table, in which J 
especially of the platform girders, in consequence of the | eee ee ’ age 
introduction of a heavier type of goods engines upon the | oe the By erm - pong nf a 
railway in the year 1890, had a beneficial effect, but did | 4 “¢ Yadius of inertia; /, the Giffe sateen ‘ait 
not in any way influence the strength of the main girders. | have been computed in two different ways, first by 
The greatest load upon an axle of the engines named | S¢hwartz and Rankine’s formula, 





increasing with much greater rapidity, and are likely to | is 14,700 kilogs., whereas that of the two engines which o = 0'7/ 1 + 0:00006 ( l ) ‘ (A) 
continue to do so in proportion as London gradually fills | fell with the bridge was 12,780 kilogs. The results of ; é 
up. The actual increase of population in the adminis- | tests made with numerous parts of the wrecked bridge and secondly, by Tetmajer’s formula, 
trative county of London—that is to say, in the metro- | are not unsatisfactory, although the quality of iron in | o = 0-075 — 0°003 l (B) 
polis itself, including the City—has been barely 23 per | plates, angles, and flat bars, was very irregular; that of | u 

| 


cent. in the last twenty years, while the increase in 
the population, in and out of London, supplied by the 


eight Water Companies, is as much as 70 per cent., to | 


which the increase in the water supply over the entire | 


area has been nearly equivalent. In face of the growing 


demand due to a fast increasing population, it is certainly | 


necessary to take stock of the existing resources. 
these are we shall proceed to consider more minutely in 
a subsequent article. 








What | 





the rivets, however, was satisfactory in respect of strength, | 
homogeneity, and toughness. 
of Section 5. 
Primary stresses on the girder.—The total weight | 
of the bridge, which has been specially calculated, is 
67°2 tons, corresponding to 0°8 ton per metre run of each 
girder. At each of the connecting nodal points of 
the upper boom the load is 1°68 tons and 1:96 at the 
lower one. ‘The rolling load is calculated as follows :— 


: , which is replaced by Euler’s formula, i! //i > 110, 
We now give a translation | 


2° 


« = 5000( 5): 


The diminution of strength by the rivet holes being 
preliminarily disregarded. In the booms, the vertical 
radius of inertia is inserted, as these parts are prevented 
from bending in a horizontal direction by the upper wind- 
bracing. In the struts we have given the smallest of 
all moments of inertia. 














| ; : Length. Weight. = — 
THE FAILURE OF THE RAILWAY BRIDGE| ‘owotiveA, 728 ... ... 1885met ... 629tons 1 g 358) of 32) strains. 
AT MOENCHENSTEIN. Baggage van F 3009 ai s3 wie. : “ 12-00 _ é 2 S38 23 —— 
In our issues of June 19th and 26th last, we have Passenger coach C, 2269... ... 15375 ,, 17°90 ,, —_—_—_ wl ~ —-— - 
already referred to this subject, and have given a pictur- The remaining vehicles of the train are not brought | tens } tei J i it Ui a 
esque view of the catastrophe on p. 503. Since then | into the calculation, as the bridge had actually fallen : 7. 105 8 0-58 18 450 10-1 704 69 | 054 064 
there has been an official inquiry into the causes and | before they came upon it. The maximum bending Upper 4 950 059| 18,100 |106 | 700 66) 055 055 
two reports, viz., one by the experts of the city of Bile,| moment at the middle of the bridge under the load in room =| 5 660 062 14,600 (11°77 700 65 056 056 
and one by those of the Swiss Government, Professors | question is 957 met. tons, corresponding to a distributed | 6 105 0:32 305 305 712 234 | 0-16 0-09 
tj j 7 is | vi ae * ‘ 8) 27-9 | 0°54 755 | 381 712 187 | 0°23 0-14 
Ritter and Tetmajer. The latter is now before us. | load of 8 x 957/42?=4-34 tons per metre run, while the | Struts - 10, 47-4061! 3,000 | 562 712 1271 035 03 
Printed as it is on twenty-two quarto pages, and illus- | basis of the original calculation was 4°5 tons. The load Ets 68-0 059| 5805 | 6-90 712 103 043 0-44 
trated by many lithographs and seven photo-prints, we | on the bridge on June 14th cannot, therefore, be | ; : 
regret not to be able to give a translation of the complete | characterised as having been excessive. | From this it will be seen that although the booms are 


document. But we find that one portion of the report, 





| 


The strains upon different portions of the structure | sufficiently strong, it is otherwise in regard to the struts. 


viz., section 5, Statical Investigations is so highly instruc- | under the most unfavourable conditions, resulting from | the deficiency being most apparent in struts Nos. 6 and 8, 


| 


tive, that we cannot refrain from giving it in full. Inour 
leading article, June 19th, we expressed our disbeliefin such 
causes as derailment or other uncontrollable accidents, 


the load in question, are given in the following table, | which will be considered in more detail. 
together with the corresponding sectional areas, with | No.6 consists of two angle iron bars of 8 by 8 by 
and without deduction of the rivet holes and the result- | 1:1 cm. placed diagonally and rivetted together by small 
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and expressed our hope to find that a blunder was made 
of such a kind as could have been avoided by the appli- 





nin mccntonincchennisacigntesionamnatiionsanvehanccnapensiaintens 


iron plates at distances of 12m. Supposing this to be 
sufficient to insure the effective strength of both, and 


ing stresses per unit of surface, tension on the struts 
being considered as positive, and compression as nega- 


cation of scientific knowledge. It appears now that we | tive. The struts, Nos. 1 to 4, Fig. 3, may be disregarded therefore total moment of inertia to be available, the 
were quite right, since the weight of the present report ja area of section is 32°8, or deducting rivet holes, 28-4 cm.* 
centres in the scientific portion to which we intend to —* The moment of inertia is smallest for an axis inclined at 
give prominence. From the four preliminary sections, viz.: oe 7 eens new Saanen 45 deg., and is 805, or, less rivet holes, 269cem.* Accord- 
(1) Locality of the Birs bridge at Moenchenstein ; (2) IN /\ /\\ /\ /| /\\ ing to Euler’s formula, the strength of such a strut is— 
Description of the bridge before the catastrophe; (3) Y|\2 3 & 5/ | 6 Y|\|e6 ¥ yo I | \2 rEJ 

Description of the bridge after the catastrophe; (4)| / |_\ SNCs milo Nowe | \ \ ? en Ges Ez? 

Results of the tests of materials; we take only a few | ~;~~“ 5? oy 


notes without attempting to put them in proper order. 
The original design by Bridel was modified by Messrs. 
Eiffel and Co., and the bridge, as carried out by them, is 
shown in Figs. 1and2. We may in future have an oppor- 





or for 7 = 712 cm., and the coefficient of elasticity E = 
2000 tons, the strength is 11-9 tons, or 10°5 tons. 

Even a slight addition to the load would induce bending 
sideways, with the loss of almost the entire resisting 


in the calculation, as the effect upon these is far below 
that on the symmetrical struts beyond. 


Strain per sq. 























tunity to illustrate some of the connections in detail, but at am ene em os — according to see . a = pap 
sere 9 it will be sufficient to direct attention to the fact Parts. ; "rh, Te - . of 10°5 tons was reached on the day of the 
that the lower wind-bracing consists of single angle irons Perma: | Transi- | ota), Gross] rivet Gross. | Net, | ee hl Ae ae: ? J 
crossing each other between the cross girders, and that 1 ae holes. a a pegging a sh —_— oT Fae _ 4 
in the upper bracing the ten members going straight | ~ a = ee ee ee | ee oe a ee ee ee Se 
across, as well as the two diagonal members at the ends, : I Les T a. os ~ = roe po ae The areas a” ry — 7 cm.? pay pg 
are light lattice girders, while the eighteen diagonals are or ( 2 255 69°2 94:7 162 1137 | 0-58 | 0-49 | be pepe snr 24. ‘5 t was is hile yh Ae ’ 
single angle irons ; further, that there is no other bracing |. fpres.) 3 28°6 | 77°2 105-8 182 |152 | 0-58 | 0-70 | SVE @ Strength of Lave _o peel Be os 
in the inclined skew portals. It may also be noted that olen | 4 25°5 | 69°5 95-0 162 |137 | 0-59 | 0-49 | June 14th attained 27-9 tons. These struts, therefore, 
a horizontal gusset is rivetted to the top flange of the ~ *  \ 5B 159) 44-1) 60-0 106 | 90 | 0°57 | 0°67 | were strained under the condition of a unit safety factor, 
; : “! : 1 90 23°2) 32°22 106 | 90 | 0:30 | 0°36 | instead of the four to five-fold margin generally required. 
cross girders at each end, lying between two diagonals to | 2 21:7 583) 80-0 138 [116 | 0-58 | 0°69| The stiffening-plate inserted by the direction of M 
which this gusset is fixed; the object of this detail is to hacohy J} 3 28-1 75-0) 103-1 178 151 | 0-58 | 0-68 | Bridel when the bridge was rabies led ene the free 
shorten the effective length of these diagonal struts. The Pe 4) 28:1 | 75°2| 103°3 178 151 | 0°58 | 0-68 | 1 h of th yy ses , . “9 a8 
report has the following remark on the wind-bracing :— wie 5) 21:7 59-1} 80-8 138 [116 | 0-59 | 0-70 | length of the struts by aboutone metre, with a corre- 
“The constructive disposition of the wind-bracing is not 6 9:0 24:5| 33:5 106 | 90 | 0-32 | 0-37 sponding increase in stability. Taking this into account, 
eiehiiehie Te t 4 + ans ake 8 Strut 5— 5°3 + 7°8 + 2°5 52°1| 46°5) 0-05 | 0-05 | by substituting 610 for 712 as the value of / in the pre- 
rreproachable. e scanty connection of the skew lat-| Struts. 6+ 1°1 —11-6 |— 10-5 | 32°8| 28° Bas th Al Mise ‘eget : od 
tice girders, terminating the upper wind-bracing, with the bd 11°6 |— 10'S | S28) 254) 0°82 | 0°87 | ceding formulas, the strength of No. 6 is 162 or 143 
’ 8 pper 8 7+ 1:1 +16° 7°6 32°8) 28: “5 -62| tons, and that of No. 8 40:0 35°8 tons, showing : 

top chords, must be found fault with ; most notable, how- a+ +16°5 |+ 17°6 32°8 28-4 0°54 | 0°62 ’ re te ee er ee a 
ever, is the absence of a sufficient stiffening of the end 1 8\- 5:3 -22°6 — 27-9 52-1] 46-5, 0-54 | 0-60 | Safety factor of 1°3 to 1°5, which is still far too low. 
portals of the bridge. The transmission of the upper = 9+ 7°6 +29°0 + 36°6 | 58-8) 53°8) 0-62 | 0°68 (To be continued.) 
wind-forces upon the abutments is done mainly by the RS ret + pe =o dh ca > 

A ° 7 “a |e O4'e ‘ 
raking end struts, the form of which does not appear par-| Vorticals \12-18-2 -49-8 - 68-0 114:81104°7, 0°59 | 0°65 | Navat ENGINEER APPOINTMENTS.—The following appointments 
ticularly suitable for it.” According to the speed indica- 1-6. [+ 2°0 -11°5 + 13°5 21°1) 17°9 0°64 | 0°75 | have been made at the Admiralty :—Chief Engineer—W. Milton, 
tors, one on each of the two engines, the speed of the | —_______________________"___'_____"____ | for Barham, to date November 7th. Engineers—William F. 
train on the bridge was 36 kiloms. to 40 kiloms. per hour,| From these figures it appears that the strain per unit | Hinchcliffe, to the Triumph, to date November 24th; Harry 
80 that the first engine could travel from one abutment | of surface is generally below 0°6 ton, allowing for the — to haga to Page Fag vee cg | gy 9 ha 4 
to the other in four seconds. The evidence of the stoker | reduction by the rivet holes 0:7 ton, or but slightly above | prs? {0 the Spanker, to date November 1eth.  Assistan 





Engineer: Charles R, Jacob, to the Bellisle, to date November 13th. 
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RAILWAY BETWEEN WATERLOO, LONDON 
BRIDGE, AND THE CITY. 


| zeal with which the operations had been carried out. 
| fortunately Telford, who died in 1834, did not live to see his 
| masterpiece completed. The bridge is faced with Aberdeen 
So much interest attaches to the projects for railways from | 


Waterloo to the City, that we publish above a small map of | 


the overhead railway project which will come before Parlia- 
ment during the next session. This project must be dis- 
tinguished from the proposed tunnel from Waterloo to near 
the Mansion House, which has the objection that the passen- 
gers will have to be taken down to the proposed deep tunnel 
by a lift from Waterloo Station, and thence under the river 
Thames; and when the Mansion House is reached another 
lift will be required to take the passengers up to the surface. 
Besides the unpleasantness of travelling in a tunnel, the 
scheme entails no less than three changes for the passengers. 
The other scheme, of which we give a route map, is called the 
Royal Exchange and Waterloo Railway. It will have four 
lines of rails, and has the distinct advantage of being above 
ground. Mr. J. W. Szlumper, M. Inst. C.E., is the engineer 
of the scheme, and proposes to construct a continuous and 
unbroken line of railway from Waterloo Station to the City, 
so that the London and South-Western Company’s engines 
and carriages would, after calling at Waterloo, proceed direct 
to the City above ground for the whole distance. It will be 
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PROPOSED ROYAL EXCHANGE ann WATERLOO RAILWAY 
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granite, and its particularly handsome elevation is well- 
known and much admired. Some of the details may not be 
architecturally pure, but allowance must be made for the 
fact that the engineer was working in granite. All are 
agreed, however, that the resulting effect is most pleasing 
to the eye. Like its predecessor it has also seven spans, 
varying from 52ft. at the sides to 59ft. at the centre. At the 
time it was built it was one of the widest bridges in the 
kingdom. The width between the parapets is 58ft., which is 
divided as follows:—Two footpaths, each 12ft. wide, and a 
carriage-way 34ft. wide, with adouble line of tramways. 
Being the lowest road bridge on the river, there is a very 
large traffic on it, yet small as compared with London 
Bridge, and the Corporation contemplate building the new 


| one much wider. 


Recently the sub-committee in charge of the matter made 
the following recommendations:—(1) That the new bridge 
be constructed of steel, with cylindrical foundations and 
facings of granite; (2) that it have two piers resting in the 
river; (3) that it be 90ft. wide; (4) that Mr. George Miller 
Cunningham, C.E., Edinburgh, be requested to provide Par- 
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MAP SHOWING PROPOSED ROYAL EXCHANGE AND WATERLOO RAILWAY 


seen from the map that the scheme also contemplates a line 
from London Bridge Station of the Brighton Company to the 
City, a most important railway facility. Another feature in 
this scheme is the construction of a free public footway over 
@ new bridge proposed to be erected across the Thames, 
and which would, it is believed, considerably relieve London 
Bridge of the enormous foot traffic passing over it. Another, 
and very important advantage of this scheme, is that inde- 
pendent of the pleasantness of travelling above ground, 
passengers would reach their destination in less time than it 
would take them to change and descend by lift to a tunnel. 








GLASGOW BRIDGE. 


THE state of the foundations of Telford’s fine bridge over 
the Clyde at Glasgow has for a good many years been the 
cause of anxiety to the authorities. Owing to the gradual 
improvement and deepening of the harbour, the bed of the 
river is now practically as low as the foundation courses of 
the masonry of the piers, which rest on bearing piles, driven 
12ft. into the soil, surrounded by sheet piling, 15ft. deep. 
Six years ago, in the session 1885-86, the Corporation 
deposited plans, by Messrs. Bell and Miller, C.E., Glasgow, 
for a widening of 15ft. on each side of the bridge; but after 
preparation of the working plans and obtaining tenders, it 
was determined not to proceed with the work. Recently the 
Corporation decided to build an entirely new bridge, and 
appointed as engineer Mr. George Miller Cunningham, C.E., 
Edinburgh, and the Parliamentary plans were duly deposited 
on the 30th ult. 

Before describing the proposed bridge it may be interesting 
to refer to the bridges which have crossed the Clyde at this 
point, where it is 430ft. wide. Towards the end of last 
century, when Glasgow began to extend westwards, it became 
desirable to have a bridge lower down the river than the old 
bridge, dating from the 14th century, which was taken down 
in 1850 to make way for the present Victoria Bridge. 
new, or Jamaica-street Bridge, as it was afterwards called, 
was designed by Robert Mylne, the engineer of the old Black- 
friars Bridge over the Thames. The foundation stone was laid 
on 29th September, 1768, by Lord Provost Murdoch, and the 
bridge was opened for traffic on 2nd January, 1772. This 
bridge was built by John Adam, a well-known builder in his 
day, and consisted of seven spans with a width of 30ft. 
between the parapets, including two footpaths of 5ft. each. 
The improvements on the river by Golborne, Watt, and 
Rennie, and the rapidly-increasing commerce of Glasgow, 
however, soon led to the necessity for a wider and more con- 
venient bridge, and Telford was employed to design the 
pet handsome structure, sometimes called Broomielaw, 

ut more generally Glasgow Bridge. The foundation stone 
was laid on September 3rd, 1833, by Mr. James Ewing, M.P., 
of Strathleven, then Lord Provost of the city. The founda- 
tions were laid 10ft. deeper than those of Milne’s bridge, and 
the works were carried on with great vigour by Messrs. John 
Gibb and Son, of Aberdeen, who completed them nearly a 
year before the expiry of the contract time. The bridge, 
which cost £38,000, including £4000 for land compensation, 
&c., was opened for traffic on January Ist, 1836, and the 
Bridge Trustees presented the contractors with two valuable 
pieces of plate, in recognition of their appreciation of the 


| bridge. 


The | 


liamentary plans and specifications for a temporary service 
bridge, and also for a permanent bridge; (5) that powers be 
obtained for the Police Commissioners regulating the traftic 
on the bridge and the approaches thereof. 

These recommendations were the subject of much criticism 
by those well qualified to express an opinion. But the first 
and second recommendations have already been departed 
from, and it is now proposed to build a new bridge of five 
spans, of the following dimensions :—76ft., 81ft., 85ft., S1ft., 
and 76ft. respectively. The bridge is intended to be 90ft. 
wide, or about 15ft. wider than the streets on either side. 

It is also proposed to build a temporary service bridge, 
about 50ft. clear, on the up-stream side, of the new 
This service bridge will have seven spans of 4O0ft. 
each, and will be 60ft. wide between the parapets, with 
provision for a double line of tramways. 








STRIKES AND ARBITRATION IN FRANCE. 
How difficult it is to carry on a successful labour agitation 
by means of strikes under the present conditions of inter- 
national trade is proved by what has just taken place in the 
Pas de Calais, in France. The miners in that important 
coal basin sought to obtain several concessions from the 
colliery companies, among them being an advance in wages 
from df. 25c. to 5f. 50c., together with the usual premiums, 
for those working at the seam, and a reduction in the hours 
of daily labour to eight. Naturally, the companies refused 
to make such concessions, and the miners, to the number of 
40,000, turned out on strike. It was soon seen, however, 
that their position was an untenable one. They had looked 
forward to the miners of England, Belgium, and Germany 
not only sending them money, but also striking in sympathy, 
but the foreign miners only performed half of what was 
expected of them, and, while encouraging the French 
miners to hold out, allowed of a heavy influx of coal into 
the country. Instead, therefore, of the strike pro- 
ducing a famine of fuel, it had the immediate effect 
of a congestion of German coal at all the northern 
stations. The miners thereupon lost popular sympathy, and 
their position was so far weakened that they hastened to 
offer to submit their dispute to arbitration. Representatives 
of the employers and men accordingly met to debate upon 
the claims of the miners, and on Monday they came to an 


| understanding that has happily terminated the dispute. The 


colliery proprietors agreed to concede the rate of wages 


| prevailing before the strike of 1886, and gave way also upon 


the minor points, but they declined emphatically to interfere 
with the present hours of labour. This arrangement 
having been accepted, the miners have resumed work. 
The means which have been adopted to bring the strike 
to a close is the more significant since it is the 
first time that the principle of arbitration has 
been applied to labour difficulties in France, and its success 
is so pronounced that it is not likely to be the last. Ever 
since the miners’ agitation began there has been considerable 
discussion as to the advisability of inaugurating a system of 
arbitration and conciliation similar to that in vogue in this 
country; and, as a result, M. Jules Roche has introduced a 
project of law into the Chamber of Deputies in favour of the 
scheme. There is no doubt that before long a permanént 





——__—_. 


Board of Arbitration will be appointed for the amicable 
settlement of disputes that in the past have wrought con. 
siderable injury to French trade. 








LLANGEFNI.—At a meeting of the Llangefni Local Board held on 
Friday, 27th November, it was resolved to instruct Mr. Charles H, 
Beloe, M. Inst. C.E, of Liverpool and Westminster, to proceed 
with the details of the plans necessary for the sewerage and water 
supply of this place, and to open negotiations with the landowners 
for the purchase of the land required forthwith. M. Beloe’s 
designs were selected by the local boards out of the six sets of 
— submitted to them by engineers in various parts of the 

ingdom. The town of Llangefni is ey increasing in import- 
ance, and new offices are about to be erected there for the 
County Council, together with other public buildings, and it soon 
will be in fact, if not in title, the capital of Anglesey. It was 
therefore quite time that an efficient scheme of sewerage and 
water supply should be provided for the town. 


LIVERPOOL ENGINEERING Socigty.—The third ordinary meeting 
of the present session was held at the Royal Institution on Wednes- 
day evening, November 25th, Mr. John ‘I’. Wood, president, in the 
chair, After the usual routine business, the evening was devoted 
to the discussion of some questions of gee engineering interest, 
The first question was introduced by Mr. George Farren, Assoc, M, 
Inst. C.E., and dealt with the silting up of a small harbour in 
Carnarvonsbire, and the method adopted to prevent this silting up, 
Mr. A. W. Brightmore, Assoc, M, Inst. C.E., submitted to the 
notice of the meeting some novel methods of land dredging and 
protecting slopes, on some river foundation-work in Holland, Mr, 
J. H. Turner, B. Sc., Assoc. M. Inst. C.E., introduced some 
questions in connection with rain gauging and the action of a 
sewer syphon, A very interesting discussion took place upon each 
of the matters brought forward, 


ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE,—A meeting 
of the above club was held in the Durbam College of Science on 
the evening of November 27th, when Mr. Albert Ewan read a 
paper on “An Outline of Shipbuilding,” Mr. George Ewan 
occupying the chair. The author first touched upon the work 
necessary in the drawing office in getting out the plans and 
calculations, principally touching upon the design of the lines of the 
ship. He then gave an account of the outside work. The method 
of turning the frames, setting them up, the shoring and fairing 
of the vessel being explained at length, the plating, rivetting, 
caulking, and finishing-off of the vessel being next considered, 
Some principal types of vessels were described and fully explained 
by the aid of several diagrams. The raised quarter-deck, the 
three deck, the deck, awning spar deck, and whale back, being 
particularly mentioned, The paper was followed by a short 
discussion, in which various interesting points were raised, 
amongst these being the material, the rivetting, and the stability. 
The writer then responded to the remarks, and the meeting was 
brought to a close with the usual votes of thanks to the author 
and the chairman. 


EXAMINATION TESTS FOR ORIGINAL MEN.—In his address to 
the Royal Society on the 30th ult., Sir W. Thomson, referring to 
the late Dr. Croll said :—‘‘ Croll was selected by Sir Archibald 
Geikie to take charge of the maps and correspondence of the 
Geological Survey in Edinburgh. But, according to rule, he must 
be examined, and the Civil Service examiners plucked bim in 
arithmetic and English composition.” With fine dry polite caustic 
sarcasm Sir William continued, ‘‘On the strong urgency of Sir 
Roderick Murchison, the Civil Service Commissioners, with a wisely 
liberal relaxation of their rules, accepted his great calculations 
regarding the eccentricity of the earth’s orbit, and the precession 
of the equinoxes during the last ten million years as sutlicient 
evidence of his arithmetical capacity, and his book on ‘‘'Tho 
Philosophy of Theism,” and numerous papers published in scientific 
journals as proof of his ability to write good English. He was, 
therefore, allowed to receive the appointment in the Geological 
Survey in Edinburgh, though he had failed to pass the qualifying 
examination.” Thus with Croll and such men, as with the 
greatest engineers, the examinations of the pedants suited to the 
mediocre would bave shut them out if they had not been above 
all examination tests, 


THE JUNIOR ENGINEERING SocikTy.—On Saturday, the 2lst 
ult., this Society visited the Kenningtun-lane storage station and 
Vauxhall Works of the South Metropolitan Gas Company, through 
the courtesy of the superintendent, Mr. C. Carpenter. The 
present total gas storage capacity of the five holders is 7,183,000 
cubic feet, which, on account of increasing demands, is being 
augmented by the enlargement of the holder called No. 1. It was 
particularly this workin course of execution by Messrs. Ashmore, 
Benson, Pease and Co., of Stockton-on-Tees, that the members 
had assembled to inspect under the guidance of Mr. Stokes. The 
guide framing, within which the gasholder previously worked, 
consisted of a series of standards lightly braced together, the top 
part tapering slightly upwards, Each of these is now being severed 
balf way up for the insertion of a parallel piece, to which the top 
part of the old standard is being attached, thus lengthening them 
by the addition of the new intermediate piece, and by its means 
providing for two additional lifts of 44ft. each, which will be guided 
by Livesey’s tangential rollers. The tank is 218ft. diameter, and 
that of the four cylinders respectively 215}ft., 213ft., 210ft., 
and 208}ft. The valves admitting to and discharging from the 
holders, the station meters measuring the gas before its ad- 
mission to the holders ; and governors regulating the pressure on 
the mains were seen, and the testing-room visited, where was 
shown the instrument for ascertaining the illuminating power of 
the gas for the purpose of insuring that its quality is maintained 
to the requisite illuminating power. A record is obtained from it 
every fifteen minutes, Leaving here, the visitors proceeded to 
Vauxhall Works, where the complete process of gas manufacture 
was witnessed, and its features of interest pointed out by Mr. 
Hunter and other members of the staff. The coal, which is 
brought to the works by barges, is hoisted in tubs by hydraulic 
power, and is transferred to wagons, which convey it to the storage 
and retort houses. Storage is provided for about 16,000 tons of 
coal and coke, In the retort house the methods of charging by 
the 1 cwt. scoops and drawing the coke were seen. The retorts, 
which are heated by producer gas, are in beds of six. They are 
20ft. long and of oval section, 2lin. by 16in. They contain 3 cwt. 
each, which amount is carbonised in six hours, Lines of narrow- 
gauge rails are laid throughout the works for the conveyance 
by locomotive of the coal, coke, &c. The course of the 
gas was traced from the retorts to the hydraulic maius, 
where a large proportion of the tar:is thrown down, thence 
to the hydraulic receiver, and through the condenser—consisting 
of a series of horizontal or vertical pipes for cooling it, and for 
removing more of the tar and ammonia—to the exhausters, These 
are situated, with other machinery of the works, in the engine- 
house, and are used to produce the vacuum and pressure necessary 
for exhausting the gas from the retorts, and driving it through the 
various purifying apparatus, the construction and operation of 
which were explained. They consist of Livesey’s washer for 
removing the tar still remaining, the scrubbers for eliminating 
ammonia, and Chandler’s washer for taking away the further 
residue of it, the lime purifiers for dealing with the sulphur com- 
pounds, and the oxide purifiers which remove the sulphuretted 
hydrogen. Before the gas passes to the holders it is tested by a 
similar instrument as its used at the storage station. Extensive 
alterations were noticed in course of progress, which, when com- 
pleted, will render the works capable ot producing ten million 
cubic feet of gas per day, equivalent to the carbonisation of 
230,000 tons of coal per annum. On the 27th ult., Sir E, J, Reed, 
K.C.B., delivered an address to the Society as its president. 
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RAILWAY MATTERS. 


Tue Melbourne correspondent of the Standard, writing 
under date November 28th, says :—As it is improbable that the first 
instalment of the new Victoria Loan of six million pounds will be 
issued early next year, the Railway Extension Bill hasbeen postponed, 


Tue first movement by steam of a railway train in 
the State of New Jersey was, says Hngineering News, celebrated 
at Bordentown on November 12th by the management of the 
Pennsylvania Railway Company, The occasion was the 60th 
anniversary of the raving of the first piece of track on the 
Camden and Amboy Railway on November 12th, 1831, and a 
massive monument of granite has been erected to commemorate 
the event. 


A Test was made on the Chicago and North-Western 
at Chicago last week of the amount of Pintsch oil gas burned in a 
car. There were, says the Railroad Gazette, five lamps with four 
burners each, With the gas turned on to a height that would 
satisfactorily light the interior of the cars, the amount of oil con- 
sumed in an hour was 15 cubic feet, or ? of a cubic foot by each 
jet in an hour, These tests were made by a gas meter, which was 
standardised by the Chicago Gas Company, and were conducted 
by Mr. D. L. Barnes for the Chicago and South Side Rapid Transit 
Railroad. 


Tue Manhattan Elevated Railroad management has 
begun to put steel smoke stacks on its engines. An American 
paper says: ‘‘ Why this company, which has the very strongest 
motives for reducing the weight of such parts of its locomotives in 
every possible way and to the greatest possible extent, should have 
adopted at the beginning, and should have continued to put on, 
clumsy cast iron stacks weighing 800]lb. or more when they might 
have used a shapely steel stack of but little, if any, over 80 Ib. in 
weight, has been a problem which no mechanical] engineer has 
been able to solve.” 


Aw elevated railway in Philadelphia is contracted for. 
This is to be built by the North-Eastern Elevated Railway Co., and 
the Phoenix Bridge Co. has the contract. This road, which was 
approved by an ordinance passed in June last, starts at the 
county line, at Cheltenham Ave., and runs through the north- 
eastern section of the city to Tacony and Holmesburg. It is to be 
double track, of lattice construction, proportioned to carry a live 
load of two locomotives, coupled, weighing 50,000 lb. each followed 
by loaded passenger cars of 40,000 lb. each The least clear height 
above streets is to be l4ft. The estimated cost per mile is 
£100,000, and the total contract amounts to £500,000. 


AccIDENTS to persons on the New York City tramways 
and e’evated railways aggregated last year 30 killed and 131 
injured, against 19 killed and 139 injured the year before. The 
population of the city is in round numbers one-fortieth part that 
of the whole country. Consequently, says Engineering News, this 
is at the rate of 1200 killed and 5240 injured for the cuits popula- 
tion, which is approximately equal to the total number of personal 
casualties from railway train accidents. But at two miles per 
passenger the total street passenger mileage of the city was last 
year 861,706,000, that for the entire country on ordinary rallways 
in 12,521,565,000, or fourteen and a-half times as great. 


In consequence of the great increase in the traftlic, the 
Egyptian railway administration has been compelled, according to 
a correspondent of the Times, to decide upon the erection of a second 
bridge across the Nile at Benha, in order to double the single- 
line bridge at Kafrazayat, and two bridges crossing the navigable 
canals. Specifications for these important works are being pre- 
vared for pablication in London and on the Continent. Tenders will 
fe received up to March 31st. It is remarkable that whilst a few 
years ago most of the railway contracts were undertaken by 
English firms, the latter have since been ousted in all important works 
by Continental competitors who do the work at a cheaper rate. 


THOUGH it is essential that the great trunk lines of 
railway in India shal] be uniform, there is really room for both broad 
and narrow. We are never likely to see a monopoly of either 
gauge. The broad measure has become so clearly recognised in 
India that no one would now suggest that, asin England, it be 
driven out. Of the total 17,000 miles in India, speaking in round 
numbers, 10,000 are standard gauge and close upon 7000 narrow 
rauge, that is, 3ft. 3gin. These will doubtless always remain. 
‘he ‘‘other lines,” 2ft. and 2ft. 6in. lines, and the Nalhati 4ft. 
line, may some day be converted, but this will at most be an 
insignificant matter, their total length being—Jndian Engineering 
says—under 300 miles, 


A DEPUTATION, including representatives from Sand- 
bach, Wheelock, Smallwood, Hassall, Rode Heath, Alsage, Audley, 
Kidsgrove, Tunstall, and Clough Hall, districts in the Potteries, 
has waited upon the directors of the North Staffordshire Railway 
Company at the Board-room at Stoke, to present a petition on 
behalf of the inhabitants of those districts, praying for better rail- 
way accommodation in the district between Kidsgrove and Sand- 
bach. It was pointed out that such facilities would be conducive 
to large works extensions and erections, and would open out a large 
milk and general farm-producing country, with its necessary 
vassenger traffic, besides connecting the Potteries with Middlewich, 
Northwich, and all the great salt district, and putting them in 
more direct communication with Liverpool. The Board quite saw 
the advisability of opening lines, and promised not to lose sight of 
the matter. 


Tue principal feature of the French Budget for 1892 
is the proposal made by the Minister of Public Works for the 
abolition of the ‘‘impét de la grande vitesse,” the effect of which— 
Le Journal des Chambres de Commerce states—will be to relieve the 

ublic to the extent of 89 million francs—due to 48 millionsabandoned 
yy the State, and 41 millions by the railway companies. The 
State will renounce altogether the surtax established on pas- 
sengers ; the companies will reduce the 2nd class by 10 per cent., 
and the 3rd class by 20 per cent. Further, the companies will 
give a reductiou on return and half-price tickets. On account of 
passengers the companies have consented to reductions which will 
entail a loss of 33 millions, and this, with the reduction on goods 
amounting to 8 millions, makes the total of 41 millions above 
referred to, As to the 48 millions abandoned by the State, they 
are made up of 41 millions for passengers, and 7 millions for goods. 
The Government propose that this measure should take effect 
from January next, but the Budget Commission will have to settle 
whether this shall be the case, or whether it will be necessary to 
defer its operation until the following year. 


Ture mails were first sent by rail in November 30th, 
1830, when the bags were entrusted to the Liverpool and Man- 
chester Company, whose line was opened for traffic on September 
15th of the same year. The enormous growth of the Post-office 
services, and the work done by the railway companies, is indicated 
by the following figures, showing the miles open, payments made 
to the railways of the United Kingdom by the Post-office, and the 
total number of letters, newspapers, &c., passing through the 
Post-office in 1839, and in subsequent years :—1839, miles open, 
1200 ; 1856, miles open, 8710; 1865, miles open, 13,289; 1875, 
miles open, 16,658 ; 1890, miles open, 20,073. 1839, payments to 
railways, £13,007 ; 1856, payments to railways, £419,000; 1865, 
payments to railways, £564,102; 1875, payments to railways, 
£670,690 ; 1890, ee to railways, £921,489. 1839, letters, 
&c., carried, 126,971,000 ; 1856, letters, &c., carried, 552,000,000 ; 
1865, letters, &c., carried, 818,500,000; 1875, letters, &c., 
carried, 1,375,224,000 ; 1890, letters, &c., carried, 2,623,987 ,000. 
For the year ending March, 1892, the sum to be paid to the 
railwa companies of the United Kingdom by the Post-office is 
£936,874, being an increase of £15,385 on the previous year’s, 








NOTES AND MEMORANDA. 
In Greater London last week 8284 births and 2027 


deaths were registered, corresponding to annual rates of 30°3 and 
18-7 per 1000 of the estimated population. 


Accorp1nG to the latest statistics there are at present 
in the United States 1700 electric central stations, employing a 
nominal capital of 155,202,850 dols. These stations supply current 
to a total of 183,509 are lamps and 2,436,374 16-candle glow 
lamps, and develope a force of 459,575-horse power. 


Te deaths registered last week in 28 great towns of 
England and Wales corresponded to an annual rate of 20°5 per 
1000 of their aggregate population, which is estimated at 9,405,108 
persons in the middle of the year. The deaths ranged from 13°4 
at Portsmouth, to as high as 38 3 per 1000 at Plymouth. 


In London last week 2395 births and 1612 deaths were 
registered. Allowing for increase of population, the births were 
240, and the deaths 75, below the average numbers in the corre- 
sponding weeks of the last ten | The annual death-rate per 
1000 from all causes, which had been 17°9, 19°6, and 20°1 in the 
preceding three weeks, was 19°9 last week. 


Ar a recent meeting of the Paris Academy of Sciences, 
a paper on ‘Experimental Determination of the Velocity of 
Propagation of Electro-Magnetic Waves” was read by M. R. Blond- 
lot. Experiments have been made between wave-lengths 8°94 and 
35°36 m., and the results show that all electrical undulations have 
a velocity of propagation of about 297,600 kilos. per second, 


On January Ist, 1891, Germany’s merchant seagoing 
vessels of more than eighteen tons register numbered 3653, with a 
total net tonnage of 1,433,413, and a crew of 40,449 men. Of this 
total, says the Marine Review, 2757 were sailing vessels with a 
registered tonnage of 709,761 and a crew of 18,132 men. The 
fleet of steamers was 896, with a registered tonnage of 723,652, and 
a crew of 23,317 men. 


A PAPER was read at a recent meeting of the Paris 
Academy of Sciences on ‘‘ The Dielectric Power,” by M. Julien 
Lefebvre. From experiments described, the following mean 
dielectric constants have been derived :—Sulphur—tiower and roll 
—2°6; sulphur, cast in rolls six months previously, 3°9 ; ice, different 
specimens, 3°45 and 2°4; ebonite, 2:3; — brown, 2‘1; white 


ditto, 2°0; petroleum, 1°9; carbon bisulphide, 1°7; spirits of 
turpentine, 1°5. 


Ir is stated that a plant is to be erected in Philadelphia 
for the manufacture of a new material for lining vessels. It is 
made of the cellulose of cocoanuts, which has the property of 
absorbing eight times its weight of water. The material, which is 
made into sacks, is used as a lining for vessels, and it is extremely 
difficult to make a hole through it. Extensive tests have been 
made in France which have proved the efficiency of the material. 
This company, to be known as the Franco-American Cellulose 
Manufacturing Company, is the first of its kind in this country. 


THE use of metric weights and measures will shortly 
be compulsory in Finland. For some time past there has been a 
pots om ig and the metric weights and measures have been 
obligatory for the Custom-house, the State railways, the Post-office, 
and pharmaceutical chemists; but after December 3lst next the 
old system of weights and measures will no longer be permitted in 
any public or private establishment. The measurement of public 
roads has already been changed from versts to kilometres. In 
Russia the metric system of weights and measures is already used 
by medical men and chemists. 


AccorDING to the report of Mr. W. J. Dibdin, 
F.LC., F.C.S., on gas supplied to London during the week 
ending 21st November, there were three occasions on which the 
illuminating power of the gas was below the standard, viz.:—On 
16th November at Tooley-street 15°9 candles, on 21st November at 
Peckham 15°8 candles, and on 21st November at Blackfriars-road 
15:9 candles. The pressure of the gas supplied by the Gas Light 
and Coke Company, as tested in the Bolton’s, 5.W., on 19th 
November, at 7.40 p.m., was 2°5in.; and the pressure of gas 
supplied by the South Metropolitan Gas Company, as tested in 
Bermondsey-square, 8.E., on 20th instant, at 4.45 p.m., was 1-6in. 


In an article on sizing paper with ammonium albumen, 
the Journal of the Society of Chemical Industry says :— 
Ammonium albumen iaieet from milk, is soluble in water, and 
this liquid may be mixed with resin-size solutions, starch, colouring 
matters, &c., in varying proportions. In many respects its 
properties are similar to resin-size, the albuminates being precipi- 
tated by treating the solutions with aluminium sulphate. The 
chief advantages of ammonium albumen as a sizing material consist 
in its being absorbed in large quantities by the fibres and in its 
imparting to the paper increased strength and durability in 
addition to gloss and smoothness. It yields better results than 
animal size, because all albuminates are precipitated by treatment 
with aluminium sulphate, and what is not absorbed by the fibres 
coats their surface, whilst animal size is less effective and more 
expensive. In many instances it is advisable to mix ammonium 
albumen with resin-size—in varying proportions—and so combine 
the good qualities of both these sizing materials. 


By a method which is not described, W. C. Heraus 
—Chem. Zeit. Rep., 1891, 15, 170—has succeeded in preparing con- 
siderable quantities of platinum which does not contain more than 
0°01 per cent. of other metals, Platinum of this degree of purity, 
being too soft for many purposes, was alloyed with varying quanti- 
ties of pure iridium, and an alloy of pure platinum with 1 to 2 per 
cent. of pure iridium is recommended for great durability. The 

ure iridium used in these experiments’ had a specific gravity of 
2°35, and was extremely hard, being equal in this respect to blue- 
tempered steel. It was completely indifferent toward nearly all 
chemical reagents, and only fusible in small quantities in the 
strongest heat of the oxyhydrogen flame. Herr Heraus also pre- 
pared alloys of pure platinum and rhodium, For the purposes of 
industrial chemistry he prepares a compound sheet of platinum and 
gold, in which the contact surfaces of the two metals are alloyed 
together so as to form a perfect union. Crucibles made in this 
way can be substituted for the gold crucibles hitherto used in 
laboratories, 


THE new fresh water lake in Colorado, formed by a 
crevasse through which the Colorado River is discharging into the 
vast dry basin below sea level, which is supposed to have been 
anciently a part of the Gulf of California, is now 30 x 10 miles in 
area, and 34in. deep, its possible area—size of the basin below sea 
level—being 180 x 30 miles, or about eighteen times as great. 
Into this lake water is now pouring through the main break, 15 
miles below Yuma—there being another 20 miles lower—at the 
rate of 1800 cubic feet per second, which is at the rate of about 
1,166,400,000 gallons per day, the water being now upuney 
low. Nevertheless, the evaporation is so rapid that the lake is 
lowering at the rate of one-quarter inch per day, which rate, how- 
ever, is not fast enough to dry it up completely before the river 
rises again, while immense works would be required to close the 
crevasse. Many contend that the formation of a lake of full size 
should be favoured in this arid region, but the general sentiment 
is as yet against it. Calling the area of the present lake 200 to 225 
square miles, water is flowing into it at the rate of 90in. to 100in. of 
depth per year, but evaporation is proceeding fast enough to 
absorb this, and 9lin, per year more, or 180in, to 190in. in all. 
Engineering News says:—A salt manufacturing company whose 
works have been greatly damaged has made the surveys from 
which these facts are taken, but it appears doubtful if they can 
— the relief desired or if it would really be well that they 
should, 





MISCELLANEA. 


WE understand that the appointment of engineer to 
the municipal commissioners of George Town, Penang, Straits 
Settlements, has been conferred upon Mr. Robert Peirce, Assoc. M. 
Inst. C.E., M.S.E. 


AccorDING to the Railroad Gazette, Messrs. Anderson 
and Barr have just closed the contract with the Sigua Iron Com- 
pany for constructing an ore dock and chutes for the loading of 
ore from cars to vessels near Santiago de Cuba. 


TuE Central Wyoming Canal Company, capital £500,000, 
has filed articles of incorporation. The main canal is to be 150 
miles long, 8ft. deep, and at the start 100ft. wide on the top, with 
a fall of afoot tothe mile. ngineering News says they will tap 
the North Platte in Natrona County, and reclaim approximately 
250,000 acres. The ditch is to be completed by 1897 at a cost of 
£400,000. The company will have offices at Douglas, Cheyenne, 
Chicago, New York, and London, and evidently expects to get its 
“ditch” cut pretty cheaply. 


Tue Great Indian Peninsular is utilising old rails as 
telegraph posts, and they are cheap and durable, as wel! as strong 
and inflexible. An extra piece of rail is bolted tc the rail at 
its lower extremity, generally from 4ft. to 6ft. long for an ordinary 
telegraph post. Sometimes two pieces are necessary for specially 
long poles. This end is then buried in the ground, and the pole is 
ready for its fixings. The cost is about from eight to ten rupees 
each, as against from at least twenty to thirty rupees for wooden 
posts, and even more for galvanised iron uprights. 


THE barque Deodata commenced loading a cargo of salt 
on Monday, in the finished pr of the Manchester Ship Canal 
at Weaver Pool. This trial shipment is considered so satisfactory 
that the Ship Canal will probably be largely used during the next 
season, which commences in the spring, by vessels which are too 
large to navigate the river to Weston Point and Runcorn, where 
salt can be loaded considerably cheaper than at Liverpool or 
Birkenhead. The Manchester Ship Canal Company have presented 
to the owners of the Dendata, to be carried on that vessel, a hand- 
some clock and barometer, bearing an inscription that she was the 
first vessel to discharge a cargo of timber and also the first vessel 
to load a cargo of salt in the Manchester Ship Canal. 


Tue death is announced of Mr. §. F. Downing, 
Principal of the Civil Engineering College, Seebpur, Calcutta, 
which took place at Coonoor, Madras, on October 16th last, at the 
comparatively early age of forty-seven. The Englishman of 
October 24th says :—‘‘ The deceased gentleman was educated at 
Trinity College, Dublin, and was a graduate of Dublin University 
in arts andengineering. He came out to India in 1869 as Professor 
of Civil Engineering in the Engineering Department of the Presi- 
dency College, Calcutta, and when that Department was amal- 
gamated in 1880 with the Dehree Training School, and transferred 
to Seebpur with the title of Government Engineering College, Mr. 
Downing was chosen as first Principal of the new college.” 


Tue Hudson River tunnel, work on which is now sus- 
pended, has now cost nearly 3,000,000 dols., and what remains 
undone is estimated to cost 300 dols. per foot. Of the 5600ft. 
under the river, 4000ft. is now completed, and 1600ft. remains to 
be driven, besides which there is 4000ft. of approach tunnel in 
Jersey City, and 4560ft. in New York yet to be driven. The 
proposed New York terminus is at Washington-square. 
Engineering News says that since work was suspended over three 
months since the air pumps have been kept going in order that 
the tunnel might be in condition for work when the additional 
3,000,000 dols. needed has been raised. This has not yet been 
done, but the reports are that it soon will be done, and work 
again resumed. 


Goop roads are still a novelty in some parts of 
America. The Birmingham Aye, speaking of some new roads from 
that town—perhaps we ought to say city—says :—‘‘ The best of it 
is, wherever these roads lead out from Birmingham, the cotton 
patch is disappearing and diversified farming is taking its place.” 
That is, a more profitable system of agriculture comes in with 
better roads, and concurrently the people of Birmingham sit down 
to better supplied tables. Jefferson County, Alabama, has now 
110 miles of good macadam roads, and is building, or has under 
contract, forty miles more, so that it will soon have 150 miles of 
first-class roads, and the Manufacturers’ Record adds that ‘‘ good 
roads are as essential to agricultural prosperity in the South as new 
— America might profitably spend some of her surplus 
on roads, 


A cLam under the Employers’ Liability Act was 
recently made before Mr. Commissioner Kerr, by which Charles 
Hunt, labourer, Chatham-street, Camberwell, sought to recover 
£234 as damages for serious injuries he had sustained through the 
negligence of a foreman in the service of the defendants, Messrs. 
John Mowlem and Co., contractors, Bishopsgate-street Without, 
E.C. The plaintiff said that he was employed by the defendants 
in bricklaying work on the premises of the Great Eastern Railway 
Company at Bishopsgate, where extensive alterations were being 
made in enlarging Liverpool-street Station. A quantity of bricks 
fell upon him, and he was very seriously hurt, having suffered 
injuries which might be permanent. The defendants, while 
regretting the accident, set up a sub-contract between themselves 
and one Bills, who, they alleged, employed the plaintiff. This, it 
was urged, exempted them from liability. The plaintiff said he 
-, ~ in, Bills asa foreman. The jury found for the plaintiff 
or . 


THE Hull Dock Company issued a circular on Saturday 
recommending its shareholders to approve a provisional agreement 
for the sale of their docks to the North-Eastern Company. The 
directors set forth that the agreement embodied the best terms 
obtainable from the Railway Company, and they are of opinion, 
says the Standard, that an amalgamation with the North-Eastern 
is the wisest course that can be adopted in the interests of the 
various classes of stockholders. They further assert that there is 
no prospect of working the docks in the future so as to obtain a 
better pecuniary result to the stockholders than would be secured 
by this agreement. The company cannot cope with the existing 
competition without spending a large amount of capital, and 
that capital cannot be obtained. Mr. C. H. Wilson, M.P., of the 
Wilson Line of steamers, is supporting the action of the Dock 
Company, which is opposed by a section of the shareholders on 
the ground that the proposed terms are not adequate, having 
regard to the great value of the Dock estate, and the future 
development of the port. 


In the St. Stephen’s Hall, Westminster, adjoining the 
Royal Aquarium, there is now completed a skating rink called the 
‘*Crystal Ice Rink,” but which is really a skating floor, with a 
surface made with sulphate of soda or some other such material, 
probably mixed with some other similar substances. It is laid 
upon a floor of two thicknesses of boards, crossed, upon which rests 
a bed of concrete, 3in. in thickness, covered or floated with about 
sin. of asphalte. The surface is not as lively for skating as real 
ice, but a very little practice seems to enable skaters to allow for 
the difference. The rink is not very large, but is sufficient to 
provide room for a considerable number of skaters, provided that 
they do not all want to rush madly about. Whatever the 
mixture employed for the surface may be, it is worth mentioning 
that when at first it was attempted to put it in the liquid state on 
the concrete bed, it was found that it percolated through the 
concrete and dropped into the swimming bath below, for this reason 
a coating of asphalte over the concrete had to be adopted. The 
mixture of the skating materials used, is stated to be the inven- 
tion of Dr, Calantarients of Scarborough. 
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A NEW OIL ENGINE. 





WE illustrate by the accompanying engravings the oil 
engine now made by Messrs. Weyman and Co., Guildford, 
under the Knight and Weyman patents. The oil engine 
invented and made by Mr. Knight has been before the public 
some time, but has not been developed in a satisfactory, prac- 
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Fig. 2—REAR VIEW OF TRUSTY OIL ENGINE 


tical, and commercial form. It has now been taken up by 
Messrs. Weyman and Co., who have modified it in several 
important particulars in applying its essential features to 
their “Trusty” gas engine. Experiment suggested further 
modifications in detail, and the result is the simple engine 
we illustrate, which the makers have named the “ Trusty.” 
We recently made some trial runs with an engine of 3-horse 


power nominal, which gave some remarkably satisfactory 
results. 

The engine has a cylinder 7-75in. diameter, a stroke of 14in., 
and makes 230 revelutions per minute. The general arrange- 
ment of the engine is precisely the same as that of the gas engine 
illustrated in THE ENGINEER of the 2nd October last, and, in 
fact, the engine is the gas engine with the addition of a vaporis- 
ing chamber and small pump attached instead of a gas cock 
and gas valve. As will be seen from the engraving, Fig. 1, 
there is attached to the back end of the cylinder an extension 
which forms a compression and combustion 
chamber, and a jacket round it forms an 
evaporising chamber, the jacket being cast in 
one piece with the combustion chamber. This | 
cylinder extension supports an oil-carrying 
tube R—see Fig. 2—into which oil is pumped 
by the tiny pump P, through the small oil tube 
O T, the pump lifting the supply from a 
vessel on the floor near by through the supply 
tube O S T. From the oil reservoir pipe R 
the oil drops through a glass tube seen in the 

rspective view, Fig. 1, into the vaporising 
chamber at the bottom of the pipe R, and is 
thus a sight feed. To the end or cover of 








HE TRUSTY OIL ENGINE 


the air used contained an unusually large proportion of 
water. This made it necessary to throttle a air admission 
much more than was usual, and it also caused some loss in 
efficiency, as the engine had given on other days, we were 
informed, and with the same oil, a brake horse-power with a 
still smaller quantity of oil. 

It will be observed that the indicated horse-power of the 
engine is high in comparison with the brake horse-power, 
although the oil consumption per actual horse-power is so 
very low. The cause of this is not readily evident, but the 


Fig 3% 








the evaporating chamber is attached the 
igniting tube I T, similar to that of the gas 
engine, but carried by a lined casing which 
receives & powerful flame from an oil lamp L, 
blown by, in the engine we tested, an air jet 
from a small air pump. The exhaust valve and 
air supply valve are worked by the levers L! L 
exactly as in the gas engine, and the little 
pump rod P R is worked y the trip X, con- 
trolled by the governor G, the pump rod thus 
taking the place of the gas valve rod of the gas 
engine, but it is worked through the interven- 
tion of the lever B pivotted at A. This lever 
also operates at G V a valve which admits an 
adjustable quantity of the oil gas or vapour 
into the combustion chamber. The engine 
works on the Beau de Rocha cycle. The air 











is admitted by the valve at V', by the lever 
L and adjusting screw S!, but as a further 
means of controlling the air admitted, a throttle 
valve is placed in the air supply pipe, and a | 
light long hand lever attached to it moves 


| through a considerable arc, so that a minute 


| adjustment of air supply can be made. 


Such 
are the parts modified or added to the gas 
engine to make a simple oil engine. 

The oil used on the trial was the Broxbourne 
Lighthouse oil, having a specific gravity of 0°810. 
Its flashing point is at 150 Fah. by the Abel 
test, and the price is 65d. per gallon. The 
main points obtained by the trial with full and 
half-power load are given in the table in 
the next page. 

From these figures it will be seen that the engine 


| brake or actual horse-power on full load for pase a Pe 


under 1 Ib. of oil per hour at a cost of slightly over three 
farthings, and that at half power it costs only a fraction 
over one penny per horse-power per hour. The con- 
sumption of the oil used in heating the igniting tube is 
not here included any more than with other oil engines, but 
it is so small as to be scarcely perceptible on the horse-power 
hour, only 0.58 lb. having been used in three and a-half 
hours of working, or 0°044 lb. per brake horse-power per hour, 
or0°035d. It should be remarked that on the day of the trial 
the atmosphere was exceedingly damp and misty, and hence 








DIAGRAMS FROM OIL ENGINE 


ves a high speed of the engine, and the attendants of very high 


compression perhaps account for some of it. The indicator 
diagram, Fig. 3, is a reproduction of the mean of several 
taken at the same time on the same card, while those 
shown in Fig. 4 show variations in the diagrams taken 
with an intervening miss. Figs. 4, 5, and 6 were taken 
during the half-power run. It will be noticed that the 
compression curve remains very much the same in the 
full-power and half-power runs, the maximum pressure 
being 53 lb. approximately in all cases. Some interestin 
questions are connected with the rate of vaporisation, an 
the periods of supply of the oil drops as controlled by the hit- 





AVM1IVH SHL dO LNIOd ONILYVLS ‘SSVIN 3HL NO M3IA V3G3A3 Y3AIN SHL NI ONIMHOM A109 ‘SIVHN NYSHLYON SHI NI 

















AVMITIVH NVIH3SSIS 40 LNAWSONSWWOO YV3N ‘HSOOULVIZ 
AVM1IVH LSOAVLVIZ VSOO 3HL NO MBIA 





a 
a 
— 
Z 
Hy 
>) 
Z 
ica] 
i 
se) 
al 











208 UoNdrsox9p 40,7) 
AVMTIVUYU NVI HIsS duaSOdoutd AHL 














460 


THE ENGINEER. 








Dec. 4, 1891, 








and-miss gear which works the oil pump. With these and 
other points, however, we need not now concern ourselves, but 
shall return to them hereafter, and to some interesting points in 
connection with the different results obtained with different 
oils. It may be mentioned, however, that the engine has 
been running considerable periods with a heavy oil which 
has a flashing point as high as 230 deg. Fah., and no diffi- 
culty has been e ienced with the ignition by the simple 
tube. From the we have given it will be seen that 


and thereon to construct a dock at right angles to the Roath 
Dock, 33 acres in extent, with a low-water entrance and lock 
800ft. long. The estimated cost of the works is about three- 
quarters of a million. The Barry Company have also issued 
notices of their intention to apply for power to construct a 
new dock at Cadoxton, adjoining their main line from 
Cadoxton tothe Barry Dock. The directors of this company 
have accepted Mr. John Jackson’s tender for the construction 
of the low-water entrance to the Barry Dock. Mr. Jackson 





the remarkably small consumption of cil makes this the most | 
economical oil engine yet made. From a heat engine point | 
of view, the results are equally satisfactory, the efficiency | 
a heat equivalent of work done 


men being very high. 


heat equivalent of oil used 
The air pump above referred to is now, we understand, | 





dispensed with, and a special form of lamp used for heating 
up for starting, and afterwards for heating the ignition tube. | 
This latter is easily maintained at the proper temperature, 
and this simple device works as well on this oil engine as 
it does on a gas engine. 


Trial of *‘ Trusty” Oil Engine. 


ee ae ie ee 
Full- | Half- 








wer | power 
trial. | ‘trial. 
, a ge 
Circumference of brake circle feet 15°686 | 15°686 
ae SN eo. men fe 2 . Ibs, 43°50 | 28°5 
Mean spring balance reading ..| 4°31 | 2°56 
Effective brake load... oss one | O9°18 | =26°0 
Duration of trial G hours 2°0 | 1°0 
Revolutions per minute ... 230°0 =| 227-0 
Brake horse-power ... cone ae 2°80 
| eee 3°64 
Oil used per brake horse-power per hour—lbs. 0°963 1°30 
Oil used per indicated horse-power... ... lbs. _0°667 0°59 
Ignitions per minute ... ... ... ... ... ...| 99°0 88-0 
Mean pressure per square inch, effective ... 38°0 35°0 
Indicated horse-power CA 5°15 
Mechanical efficiency ... ... ... ...| 0°69 0°54 
Water used in jacket per minute... Ibs.| 6°0 6°75 
Initial temperature Eris Fah. | 56°0 56°0 
Final temperature ... ... Fah. 98-0 88-0 
Rise of temperature .. ... ... ... Fah. | 42-0 32°0 
Heat represented by oil used per brake horse- 
Wer nr a act ats cee units’ 18,297 | 24,700 
Heat represented by oil used per indicated | 
horse-power ... ... ... ... ... units 12,673 | 11,210 
Heat corresponding to difference between 
brake and indicated power ... ... ... ... 4,928 | 5,775 
Heat carried off by jacket water per brake 
emer i S| hfe 
Heat carried off in exhaust and other losses | 
by difference ... ... ... ... ...percent. 39°8 | 47°55 
Ratio of heat equivalent of work done to heat | 
supplied in oil:—On brake ... ...percent. 14° | 10°4 
Do. do. do. Indicated ... ... ... ...|20°3 | 22°9 
Ratio of heat carried away in jacket water to | 
heat supplied by oil used per brake horse 
power... ... ... ... .. .-- «percent. 19°3 | 18°75 
Ratio of heat lost in friction (difference | 
between brake horse-power and indicated 
horse-power) to heatin oilsupplied—per cent. 26°9 23°3 
Cost of oil per brake horse-power per hour 0-77d. 104d. 
Cost of oil per indicated horse-power per hour 0°53d. | 0-47d. 
| 


HARBOURS AND WATERWAYS. 


THE annual statement of accounts of the Mersey Docks 
and Harbour Board for the year ending in July last shows a 
decrease of 1000 in the number of vessels which entered the 
docks as compared with the previous year. The total tonnageis, 
however, greater, showing that the size of the vessels trading 
to the port has considerably increased. The total number of 
vessels which entered was 22,775, of a tonnage of 9,772,506, 
or an average of about 425 tons each. Of the whole, 15,449 
were steamers of 8,339,840 tons, or an average of about 540 
tons per vessel, and 7326 were sailing vessels of 1,432,666 
tons, an average of 190 tons per vessel. The total revenue of 
the Trust was £1,362,737. The money borrowed and out- 
standing at the present time amounts to £17,211,333, the 
interest on which absorbed £665,470 of the revenue. The 
expenditure on lighthouses, lightships, buoys, &., by the 
Conservancy amounted to £38,385. 

Amongst the Parliamentary notices for next session, one 
has been lodged for a new dock at Tranmere, on the Cheshire 
side of the Mersey. The proposed dock is to be thirty acres 
in extent. The works also include a river wall 5000ft. long, 
= a railway to join with the Birkenhead and Cheshire 

ines. 

At the last meeting of the River Dee Conservancy Board, 
the acting conservator, Mr. Taylor, reported that he had for 
some time past been improving the river by applying the 
system of mechanical erosion to the bottom of the channel 
and the shoals, and allowing the ebb current to transport the 
material out of the channel, and that the working of the 
eroder had resulted in a deepening of the channel. The con- 
ditions under which this river was altered some years ago, 
and large reclamations of land made, were that unless a 
certain depth of water was maintained,.the company could 
not exact tolls from the navigation. As the specified depth 
has not been maintained, the Commissioners are deprived of 
the revenue which would come from this source. Improve- 
ments are, therefore, being carried out with the view of 
deepening the channel. It was reported at the meeting of 





the Commissioners that the statutable depth had now been | 
nearly reached, and that the bar which had hitherto existed | 


at Connah’s Quay had gone away. To maintain any per- 
mauent improvement, it is no doubt necessary to extend the 
training walls lower down the river than they are at the 
present time. 

The Bute Dock Company have issued Parliamentary 
notices of their intention to apply to Parliament for powers 
to reclaim the foreshore to the east of the low-water pier, 


is also the contractor for the graving dock which adjoins this 
entrance. 
When the dredging was first commenced in the Clyde, the 
material was deposited on the sides of the river, and a large 
area of land was thus raised and improved. Owing, however, 
to disagreements with the landowners, and the cost of this 
method of getting rid of the material dredged, the 
Trustees have for the last twenty years deposited 
these dredgings, amounting annually to about one 
and a-half million tons,in Loch Long. Loch Long 
opens out from the Clyde nearly opposite Gourock, 
and is about three miles wide, stretching up 22 miles 
into the interior. The idea of seeking this as a 
place of deposit was first brought before the Trustees 
by the Admiralty. When this department found it 
necessary to remove some shoals impeding the 
harbour of Greenock, it was made a condition that 
the material to be dredged should bedeposited in Loch 
Long. Nowanother department of the Government 
has obtained an injunction stopping any further 
deposit here. For some years past the owners of property on 
the banks of the loch have complained of the defilement of 
the Loch by the deposit, the greater part of which consists of 
the solid matter brought into the Clyde with the sewage of Glas- 
gow. The Commissioners of Woods and Forests, being urged 
on by the inhabitants and guaranteed their costs, proceeded 
against the Trustees and obtained an interdict. This judg- 
ment has been appealed against, and now has been con- 
firmed by the Court of Session. The case is, however, 
to be carried to the House of Lords. The question turned 
upon the Crown’s rights to the solum of the Loch. The 
Trustees maintained that the Crown had not a proprietary 
right; that their right was one of protectorate of the navi- 
gation, fishing, &c.; and unless it could be shown that harm 
was done, the Crown had no power to interfere. The Lords 
Justices, however, held that the right of the Crown in Loch 
Long, as an arm of the sea, was a right of property, and 
that the Crown was entitled to stop any person from 
depositing solid matter in the Loch; and evenif the right was 
only that of trustee for the public, the same power would 
have existed. This decision not only affects the question of 
deposit in the Loch, but also anywhere within a limit of three 
miles from the low-water line on the coast, the solum of 
which equally belongs to the Crown. Unless, therefore, 
some arrangement can be made with the Crown authorities, 
the difficulty of disposing of the Clyde dredgings, and con- 
sequently the cost, must be seriously increased. 
There seems to be some difficulty in completing the deepen- 
ing of the river Cart from the Clyde to Paisley. After two 
years’ working, owing to the creeping up of an unexpected 
quantity of rock in the harbour, it was found that the 
£100,000, which had been estimated by Messrs. Bell and 
Miller, the engineers, was inadequate. Further powers were 
therefore obtained from Parliament in 1890 for raising an 
additional sum of £30,000. About two months ago the 
Trustees, finding their funds again nearly exhausted, and the 
deepening not completed, obtained a report from Messrs. 
Leslie and Reid as to the general condition of the river and 
the probable cost of completing the original scheme. Their 
report is generally in effect that along a considerable portion 
of the river the extra depth had only been attained over a 
width of about 40ft., and that about 47,000 cubic yards still 
remain to be excavated, and that in the harbour about 
2000 superficial yards of rock still require to be removed to 
a depth of 2ft., and the space refilled with clay to prevent 
vessels suffering injury on the hard uneven bottom. Their 
estimate of the cost of completing the river to the intended 
depth, and for equipment of the quays, &c., is £24,250. The 
Harbour Trustees have, therefore, appealed to the ratepayers 
to come to their aid by allowing the rates of the town to be 
further mortgaged to secure a further loan of £25,000, which 
would involve a rate of about 3d.in the pound. Ata meeting 
of the ratepayers called to sanction the loan, the question was 
deferred for further consideration. 
Applications for several grants for the improvement of the 
fishing harbours in the Lewis district, in Scotland, have been 
recommended by the Lewis District Committee, under the 
Western Highlands and Island Works Act of 1891. The total 
amount of the grants asked for is £14,950, of which £4350 is 
to be contributed by the fishermen and others interested. 
The condition on which these grants appears to be made is 
that the inhabitants of the locality shall provide a certain 
portion of the cost. Thus in the case of Uig, a grant of 
£1500 is asked for the construction of a boat harbour and 
breakwater at Valtos, 200 of the fishermen agreeing to find 
free labour to the value of £500. At Shabost it is proposed to 
construct a harbour, breakwater, and boat slip at an estimated 
cost of £4000, the fishermen undertaking to provide £1000. 
At Swordle, in Stornoway, works estimated to cost £1300 are 
proposed, the fishermen and others undertaking to find £60 
in money and £376 in free labour. The works asked for at 
other places vary in amount from £500 upwards. 
An important advance has taken place in the development 
of the traffic of the Manchester Ship Canal so far as it affects 
the salt trade. Recently a steamer of 141 tons register, 
133ft. long, drawing 11ft. aft, took a cargo of 235 tons of 
salt from the Delamere Dock at Weston, through the 
Weaver Lock into the Ship Canal, and thence through the 
locks at Eastham to the Mersey on her way to Swansea. 
Owing to the tides being neaps when the vessel arrived in the 
Mersey on her way to receive the cargo considerable delay 
would have occurred before she could have navigated the 
upper Mersey on her way to the Weaver by the old course, 
but by taking the ship canal she was able to proceed without 
delay, and saved about £12 in dues and lighterage on what 
would have had to be paid if she had shipped her cargo at 
Garston. The Norwegian barque Diodata, with a cargo of 
| timber, has also entered the locks at Eastham at a low neap 
| tide, and discharged her cargo in the canal. The managers 
of the canal have been taking active steps to bring about a 
cessation of the pollution of the Mersey and Irwell. A letter 
| from the chairman of the canal company was brought before 

the joint committee of the County Councils of Lancashire 
| and Cheshire, and it was decided to take action against all 
| those who polluted the rivers. It was stated that during a 
| period of only three months, out of a total quantity of 
| 61,144 cubic yards of material dredged from one of the sec- 

tions near Manchester, about half consisted of cinders and 
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solid matters, which had been deposited in the streams above 
the city, and washed down into the canal works. 

The prospectus has been issued of the River Ouse Canal 
and Steam Navigation Company. This company has been 
formed for the purpose of acquiring the navigation rights of 
the Ouse from Earith to Bedford, and placing the water com. 
munication between that town and the port of King’s Lynn 
in an efficient condition. There is a wide and deep water- 
way between these towns, but the locks and other works have 
been allowed to go to ruin, and the river to become shoaled 
up in places by weeds and deposit. The consequence is, that 
not only has the navigation dwindled down to very small 
—- but the drainage by the Ouse has become go 

efective that the low-lying land through which it flows is 
constantly being insane Before the construction of the 
railways this navigation is said to have produced tolls 
amounting to £40,000 a year. They are now less than £600 
a year. There are thirteen locks along the course of the 
navigation, and four staunches. The locks are 120ft, 
long, 14ft. wide, and the fall varies from Tft. Gin. to 4ft, 
Boats carrying from’ fifty to sixty tons now pass through 
these locks. The width of the river varies from 75ft. to 
200ft., and although deep throughout the greater part of its 
length, has only 2ft. on some of the shoals. The works and 
the channel of the river between St. Ives and St. Neots are 
stated by the inspector of the Board of Trade to be in “such 
a lamentable condition that, unless a large expenditure be 
immediately incurred in restoring the works, dredging the 
river in many places, and clearing away banks and reed beds, 
which have grown up and are rapidly extending, there is 
imminent risk of the river becoming useless as a canal, and 
that at no remote date.” He further adds that “the great 
value of the river as a waterway, if properly maintained, is 
unquestionable, and even in its present defective condition it 
is cheaper to consign paper for Newcastle, Leith, &c., by 
barge to King’s Lynn, and thence by steamer, than to send 
it by railway.” It is proposed by the new company to repair 
the locks and staunches. The latter are a source of incon- 
venience and delay to the navigation, and it would appear to 
be better both for the navigation and drainage if these were 
swept away and the river deepened. An engagement has 
been entered into by the company with a firm of contractors, 
who, in consideration of the sum of £39,500, undertake not 
only to put the works in order and deepen the river where 
required, but also to pay all expenses incidental to the 
formation of the company, and to “vest the naviga- 
tion of the river Ouse in the company.” It was stated 
some time ago, when this question was under the con- 
sideration of the County Council of Huntingdon, that 
the rights of the present proprietor were valued at £17,500. 
The report of the inspector sent by the Board of Trade to 
examine this river must have had a very moderating effect on 
the ideas entertained by the owner of the navigation rights, 
or the works of restoration and deepening to be carried out 
by the contractor must be of a very moderate character, as, 
besides buying out the proprietor, he has also to pay the costs 
of promotion and put the navigation in good order. The 
company contemplate also applying to Parliament for power 
to construct a short line of canal from Bedford to the Grand 
Junction Canal near Newport Pagnel, so as to put the Port of 
Lynn in direct communication with the manufacturing towns 
in the centre of England. If this scheme be carried out and 
a regular line of communication by means of steamboats be 
established, there can be no doubt that this waterway will be 
a valuable addition to the inland navigation of the country. 

The present condition of the river Ouse is a disgrace, ro 
a standing example of the need of some body which should 
have the conservancy of our rivers. Atevery heavy fall of rain 
the whole country adjacent to this river is flooded, and many 
thousands of acres are covered with water. Major Marindin, 
in his report made to the Board of Trade already referred to, 
says :—“ The condition of the navigation is so intimately con- 
nected with the infinitely more important question of drainage, 
that it is almost essential that in place of the numerous persons 
and bodies who now have control over the river, there should 
be some properly constituted body who should be responsible 
for its maintenance from its source to its outlet. Such powers 
might well be vested in a body of representatives from the 
County Councils of the different counties bordering on the 
river.” When the Bill for the formation of these Councils 
was passing through Parliament, we were assured of the 
great improvement they would be on the previous form of 
administration, particularly in dealing with matters of this 
character. In this case, however, beyond setting the Board of 
Trade in motion to send their inspector to make a report, they 
seem to be doing nothing ; and while losing the opportunity 
of obtaining possession of this waterway which is practically 
derelict, they allow a new company to obtain possession of it, 
whose object being solely the development of the navigation, 
will have no interest in improving the drainage. In the 
meantime the poor ratepayers must stand by and be content 
to have their land flooded as it was under the old form of 
county government. 

An interesting experiment is in process of development, 
which, if successful, will be of very great service to the 
inland navigation of this country and the traders served 
thereby. The London and Birmingham Canal Carrying 
Company have started running small steamers for trans- 
porting finished iron and other goods from places along the 
numerous canals which intersect the iron district in Stafford- 
shire to London. The steamers are of sufficiently small 
dimensions to pass through the narrow locks and under the 
low bridges which prevail in the unimproved canals in this 
part of the country. The steamer itself carries ten tons, and 
tows a barge holding about thirty tons. The time occupied 
in transit from South Staffordshire to the Thames below 
London Bridge is sixty hours. The Thames is entered at 
Brentford, and the goods can be delivered direct alongside 
the ships in the docks at considerably less price than by 
railway, and with considerably less handling. The con- 
venience of carrying goods direct from the place of manu- 
facture to the ship in a defined time, as can be done by 
the use of steam, is obvious, and should result in economy in 
cost of transport. If the scheme previously referred to is 
carried out, another opening to a dock on the East Coast 
would be afforded to this line of steamers, and the manu- 
facturing districts of the Midland Counties be brought in 
direct water communication with German and other con- 
tinental ports in the North Sea. 








Tue Standard has been requested to state that the 
Peninsular and Oriental Company have decided to close their con- 
nection with Venice, and on and after the 15th of January next 
they will establish a special weekly service between Italy and 
Egypt, the steamers running in alternate weeks between Brindisi 
and Alexandria and Naples and Alexandria, and vice versa. 
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FOREIGN AGENTS FOR THE SALE OFTHE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A. TwietmeyvER, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street. 





PUBLISHER’S NOTICE, 


*,* With this week's number is issued a Two-page Supplement of an 
engraving of the Turbines at Assling, Carinthia.  Hwvery copy 
as issued by the Publisher includes a copy of the Supplement, 
and subscribers are requested to notify the fact should they not 


receive it. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Disp lL Adverti ts in “ ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before 8ix 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 
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Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
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*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name a: ‘ress of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*.* Wecannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,° In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

A. H. B.— You will find the address of the maker of the stamped steel 
boats at the foot of his letter. 

J. 8. (Glasgow.)—A lubricator on the steam pipe will suffice for the cylinders, 
but it will certainly not serve the whole engine, crank pins, dc. 

R. (Hamburg.)— We do not know the name of Mr. Fahnejehm in connec- 
tion with the white cement referred to in Toe Enoinger of the 7th 
November. 


J. H. W.—We are quite unable to identify the chair. Hundreds of chairs 


of the kind have been patented. You cannot supply a sketch of it, and 
you do not know its date or by whom it was invented. We fear that 
under these circumstances we cannot answer you. 


A. H. F. C. (Bristol.)—You have not the least chance of an engagement 
unless you can get introductions to the engineer-in-chief, or some of the 
district engineers. There is no examination, but you will need excellent 
testimonials and interest. In the drawing-office pay begins at about £50 
a year, rising to £150. For out-door work about the same. 


AUSTRIA PROPELLERS. 
(To the Bditor of The Engineer.) 


Sir,—Will any of your readers kindly inform me where the ventilators 
called “ Austria propellers ” are manufactured ? W. E. T. 
Wien, November 30th. 


GRINDING MACHINE. 
(To the Editor of The Engineer.) 

Srr,—In answer to your inquiry of October 6th, we learn that the 
grinding stones referred to—September 25th, p 255—are not porous. 
Water is applied to the stone or wheel at a point near its centre ; capillary 
attraction causes it to stick to the surface of the side of the wheel, and 
centrifugal force drives it toward the circumference or face, where it 
flows across the face, and is in consequence not so apt to fly off when in 
contact with the tool. At least double the amount of water can be use- 
fully applied than is possible with the older form of machine. The water 
thrown off the circumference is caught by a hood and led back to a tank. 
The machines are Wing's patent, and are manufactured by Messrs. 
Pedrick and Ayer, of Philadelphia, Pa. E. E. R. T. 

November 25th. 


SUBSCRIPTIONS. 
Tue Enorneer can be had, by order, from any newsagent in town or coun 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 
Half-yearly (including double numbers) £0 14s, 6d. 
Yearly (uncluding two double numbers) £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abri 
A complete set of THe ENGINEER can be had on application. 


Foreign Subscriptions for Thin Paper Copies will, wntil further notice, bé 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINKER weekly and post free. 
Subscriptions sent by Post-office Order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 


Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s, China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s.; Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 
Sandwich Isles, £2 5s. 





MEETINGS NEXT WEEK. 


Tue Institution oF Civi, Enoineers.—Tuesday, December 8th, at 
25, Great George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Paper, ‘The Sale of Water by Meter in Berlin,” by Henry Gill, M. Inst. C.E. 
Friday, December 11th, at 7.30p.m. Students’ meeting. Paper, ‘‘ Meters 
for Recording the Consumption of Electrical Energy,” by C. H. Wording- 
ham, A.K.C., Stud. Inst. C.E. 


Society or EnGrngeRs.—Monday, December 7th, at the Town Hall, 
Westminster, at 7.30 pm. Ordinary meeting. Paper, ‘‘ The Drainage of 
Town Houses,” by Mr. G. M. Lawfo: 

INSTITUTION OF ELecTRICAL ENGINEERS.—Thursday, December 10th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
atSp.m. Annual general meeting. Paper, “On the Specification of 
Insulated Conductors for Electric Lighting and other Purposes,” by W. 
H. Preece, F.R.8., Past-President. 

LiveRPOOL ENGINEERING Society.—Wednesday, 9th December, at the 
Royal Institution, Colquitt-street, ut 8 p.m. Ordinary meeting. Paper, 
‘Sounding Apparatus,” by Mr. Ivan C. Barling. The paper deals with 
the various contrivances used for sounding in both hydrographical and 
engineering surveying The relative merits, in relation to accuracy and 
speed of working, of the various forms of apparatus, is discussed, and 
some efforts of the author to modify and improve sounding processes by 
the introduction of new forms of apparatus are described. The paper 
will be illustrated by the exhibition of some models and specimens of 
sounding gear. 

Owens CoLttece Union Enoinerrinc Society.—Tuesday, December 
8th, at 7 p.m. Paper, ‘‘ Permanent Ways,” by J. A. Thornton and E. W. 
Hardman, Studs. Inst. C.E. 

Tue Sanitary Instirute.—Wednesday, December 9th, at the Parkes 
Museum, at 8 p.m. Paper, ‘‘ The Sewerage of Maldon, Essex, with some 
Observations on Recent Practice in Sewer Ventilation,” by R. F. 
Grantham, M. Inst. C.E.—Discussion. 

Roya Instirution.—Monday, December 7th, at Albemarle-street, W., 
at 5 p.m. General monthly meeting. 

Society FOR THE ENCOURAGEMENT OF ARTS, MANUFACTURES, AND Com- 
MERCE.—Wednesday, December 2nd, at 8 p.m. Ordinary meeting. 
Paper, ‘‘ Secondary Batteries,” by George H. Robertson, F.C.S. 

Society or Arts.—Monday, December 7th, at 8 p.m. Cantor lectures: 
“The Pigments and Vehicles of the Old Masters,” by A. P. Laurie, M.A. 
Lecture II. The pigments used in the 15th century, and their preparation 
and properties, with some account of the methods of painting. ednes- 
day, December 9th, at 8 p.m. Ordinary meeting. ‘The World's 
Columbian Exposition at Chicago in 1893,” by James Dredge, Member of 
the Oouncil of the Society. 








DEATHS. 

On the 27th November, at Brighton, Henry James Cast ez, A.I.C.E., 
F.S.1., late Professor of Surveying and Engineering, King’s College. 

On the 25th November, at the residence of his parents, Eglesfeld House, 
Dorchester, of consumption, WALTER Georce Grecory, Demonstrator in 
Physics, Royal Indian Engineering College, Cooper's-hill (youngest son 
of George and Eliza Gregory), age 32. 
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THE PLUCKY COURT MARTIAL. 


THE recent accident that occurred at Plymouth will 
doubtless raise the whole question of service practice over 
sea ranges, from both ships and forts, especially as it is 
no longer the commander of the Plucky, but the regula- 
tions themselves that are on their trial. It is necessary, 
however, that this question should be approached with 
an unbiased mind, for while it is manifest that such 
practice ought to be carried out with absolute safety to 
the public, gun practice is so essential a factor in the 
training of gunners for war, that no unnecessary hindrance 
should be placed in its way. 

On the 30th October last, the Plucky was sent out of 
harbour under orders to fire 64 rounds, and to return by 
a certain hour; the guns to be used were 6in. breech- 
loading, with a charge of 24 1b. of E. X. E. powder and a 
projectile of 100lb. A target was dropped and a 
mark boat remained abreast of it, from 300 yards to 
1200 yards distant, so that the first impact of each shot 
could be recorded. Before commencing to fire, the 
officer in charge “carefully examined the range with 
glasses,” and found it ‘‘ was clear, except for a number of 
fishing boats with masts up and sails lowered, which 
appeared to be hull down, and were approximately in the 
line of fire.” But he considered these boats to be 
practically safe, for, as he stood on the steering platform 
of the Plucky, he was 11ft. above the sea level, which 
would admit of his seeing a distance of 4:1 miles. and as 
the boats were hull down, another two miles might be 
added, so as to make their minimum distance about six 
miles. Believing that a ricochet to this distance was 
impossible under the ballistic conditions of the case, he 
opened fire, with the lamentable result that two boats 
were strack and one man drowned. But Lieutenant 
Freemantle has been acquitted of all negligence, and the 
court martial has given as its verdict, that the accident 
was caused by an error in estimating the distance of the 
fishing boats from the Plucky, and that this error was 
due to a peculiar condition of the atmosphere, which, as 
appeared from the evidence, could only be appreciated 
by one possessing special local knowledge. 

In the preceding résumé, the first point to notice is the 
element of time. It appears to us most unwise that any 
limit should be assigned to, or even suggested for, the 
duration of practice. It is one thing to accustom men to 
firing a rapid series of shots, it is another to suggest to an 
officer that his practice must be over by a certain hour; 
he should never feel himself bound to get off a number of 
rounds in a fixed time. Next, it appears that ships in the 
line of fire are not considered as obstacles to practice, as 
long as they are at a safe distance. Firstly, then, what 
is this safe distance; and secondly, how is it to be esti- 
mated? The former question evidently depends on 





the possible distance of a ricochet. Now, when a boy 
wants successfully to carry out the game of “ducks and 
drakes,” he lowers his hand as much as possible so as to 
be near the water level, and he projects the oyster shell 
or other missile with the greatest velocity possible. The 
same principles hold good in gunnery, and the length of 
a ricochet depends on the muzzle velocity, the flatness 
of the trajectory, and the height of the platform from 
which the gun is fired. Now we believe that shots have 
been picked up on the sands at Shoeburyness, showing 
that a longer ricochet is possible than that mentioned in 
the expert evidence before the court martial, and these 
shots were presumably fired from a higher platform 
than that of a gunboat. Moreover the distances 
of ricochets are rarely measured accurately, so that 
on the whole there appears hardly sufficient data 
before us at present to lay down the absolute limit 
of a ricochet, especially in the case of shots fired 
from a modern gun. Evidently then the proper thing 
to do is to make use of a substantial factor of 
safety. We next have to consider how the distance 
of an object in the line of fire is to be estimated. Evi- 
dently the method employed on this occasion was 
untrustworthy, owing to the small height above the sea 
that an observer could place himself, nor do we think 
that matters would have been mended had a range- 
finder been employed, supposing a suitable one were in 
existence, as the sea mist, which was able to deceive the 
eye aided by glasses, would probably have also prevented 
the range-finder from giving a true result. We, there- 
fore, see no other way of safety than this: When it is 
impossible to obtain a point of observation considerably 
above the sea level, fire must not be opened as long as 
any craft appear in the line, even though they appear to 
be hull down. Such a provision would not hamper the 
practice of forts or the larger ships, as in these cases a 
high point of observation is obtainable, nor does it 
bear hardly on vessels like the Plucky, for they can 
always shift their firing point. 

Quite apart from the question of objects in the line 
of fire, we have to consider the safety of vessels to the 
right and left. Now, a shot is sometimes very erratic 
after it first strikes the water, and the probability of this 
is increased by a flat trajectory and a rough sea. In 
firing over smooth water, the shot will strike the water 
point first, and the result of the combination of the im- 
pulsive couple so produced, with that due to the right- 
handed rotation of the shot, will tend to send the pro- 
jectile to the right. If, however, owing to a rough sea, 
the base of the projectile first comes in contact with the 
water, the second graze of the shot will be to the left. 
As a general rule, therefore, the first richochet of a shot 
will be to the right, but the second and third are not so 
sure. If, however, the regulation exists that fire must 
cease when any object comes within two points, about 
22 deg., of the line of fire, all danger will be avoided. 

On the other hand, it may be noted that a great deal 
of loose statement is apt to be made with regard to the 
danger to the public caused by practice. It is neither 
popular with fishermen nor yachtsmen, whose peculiar 
avocations are interfered with thereby, and who are apt 
to be led away into possibly an excusable exaggeration ; 
and it must also be remembered that, apart from all 
humanitarian considerations, an officer feels it due to 
his professional reputation never to incur an unnecessary 
risk. 


THE CLIFFS BETWEEN BRIGHTON AND ROTTINGDEAN,. 


In our issue of July 31st of this year we described a 
further serious fall of cliff that had taken place just to 
the eastward of the terminal groyne at Kemp Town, 
Brighton. We then said how greatly this seemed 
likely to affect the main sewer which conducts the drain- 
age of that town towards the tidal outfall some two miles 
further east, and referred to the difficulties which pre- 
sented themselves to the adoption of such works of pro- 
tection as might guard against a recurrence of a like 
accident. 

We have recently had an opportunity of examining the 
site of the late injury and of the line of cliff beyond, the 
circumstances of which must necessarily be taken into 
consideration when determining upon any remedial 
measures. We found that up to the date of our visit 
nothing whatever had been done, either to restore the 
gap that had resulted from the fall or to insure the 
stability of the cliffs in the future. The obstacles we 
named in the article above referred to still remain, the 
negotiations with the landowners of the neighbourhood 
having proved to be wholly futile. So far as we could 
learn, indeed, a deadlock still prevails, and beyond erect- 
ing fences to guard the partially-destroyed road to Rot- 
tingdean, and placing notice boards warning passers-by 
of the danger of going beyond the fences, nothing whatever 
had been done, nor could we learn that any decision had 
been arrived at as to the course ultimately to be followed. 
Itis true that at the outfall station, where a furnace is 
kept perpetually going to consume the sewage gas, which 
would otherwise be forced back into the system of town 
drainage when the outfall is blocked at high tide, an 
attempt has been made to secure the cliff from being 
undermined to the msk of the buildings there erected ; 
but this affords a purely local security only, and it in no 
degree affects the question of obtaining immunity from 
further dangerous injury to the line of cliff, near to the 
face of which is laid the main sewer of Brighton. What 
the authorities have now to undertake is some measure 
of defence against such a casualty. The first idea which 
presented itself to them was the construction of a groyne 
yet further to the eastward, a step at which the enter- 
prise of the Brighton authorities always seem to stop. 
Whenever and wherever the sea has shown its dominance, 
instant endeavour has been made to check the effect of 
its power by diverting its action yet further to the east- 
ward. To judge from the result of our own examination, 
the point has been now reached which must insure the 
abandonment of such a temporising policy. There can 
be no doubt that it is to the extremely long terminal 
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groyne of the Brighton beach has been due the in- 
rush of the waves at the point of injury, and the deter- 
mination of the landowners along the coast line not to 
permit a groyne to be put up facing their property, has 
forced the abandonment by the town authorities of their 
time-honoured method. 

Under these conditions we viewed the coast line with 
the endeavour to see if it would be possible to suggest 
some alternative course. One, and that the only complete 
cure, would have struck anybody, but we strongly suspect 
the cost of its adoption must prove to be prohibitive. 
Yet Nature has pointed this alternative out in a very 
remarkable way. Some little distance eastward of the 
furnace station we have above referred to, a shingle beach 
is being gradually formed by the action of the tides and 
currents. Here, we should say, is the indication of the 
point at which the action induced by the beach protec- 
tion works at Brighton ceases, and where the normal 
influence of the waves, &c., reeommences. The course 
most likely to prove thoroughly efficient, common sense 
would seem to teach us, is to so unite this point of 
naturally-forming beach with the obstacle to free traverse 
of shingle presented by the terminal groyne as to give a 
gradual trend to the sea free of all hindrance to its pre- 
vailing set and currents. A sea wall joining the two 
points indicated could, no doubt, be built to effect this, 
but, at the same time, we recognise the fact that the cost 
of it would be enormous. It would have to be, we should 
roughly judge, at least two miles in length, and its start- 
ing point at the end of the terminal groyne would be in 
such deep water that its construction per lineal yard 
must reach a very high figure. If it were not that 
popular taste seems to dictate the extension of the town 
of Brighton in a westerly direction exclusively, we should 
say that few schemes could offer more desirable sites for 


the erection of residences than would the space which | bod 


would be gained from the sea by the construction of sucha 
wall; and a company would probably find that the cost 
of the latter, if undertaken by it, would be more than 
recouped by the value of the site rendered available. 
But, as we have said, there is no indication of Brighton 
extending itself in this direction, and we fear the town 
neither could nor would attempt to carry out the sugges- 
tion which alone seems to be certain of fully attaining 
the end desired. 

The only other alternative measure which our examina- 
tion induced us to consider is that the Brighton author- 
ities should, in some degree, retrace the steps adopted 
by them in the past. It seemed to us that the terminal 
groyne, of which we have above spoken, has an unneces- 
sary length. Whether the giving it this length was 
desirable for the purposes for which it was constructed 
we do not know; but these have, at all events, been 
fulfilled, and we could perceive no reason why some 
100ft. or so of this groyne might not with safety be 
removed, for the beach line has been by it pushed out in 
an almost inordinate degree, doubtless with the object 
of preserving the grass slopes of the gardens which face 
Kemp Town from the effects of, groynes erected to the 
westward. It would be better to guard these slopes by a 
length of seawall—say, 100ft. within the present beach 
line—and to continue it with a gentle curve until it 
passes beyond the point to which the cliffs have of late 
been damaged. It is certain that the cost of doing this 
would not:be beyond the means of the town, and it 
would have the effect of diminishing that irregularity of 
projections which we have referred to in articles dealing 
with the Brighton beach as the primary cause of many 
of the difficulties so constantly arising. We are sure, 
also, that not only would such a measure prove largely 
effective, but that it would add greatly to the appearance 
of that part of the foreshore of the town. 


THE CONDENSATION OF STEAM. 


Ir is known that in all steam engines liquefaction takes 
place in the cylinder, and this is invariably explained on 
the assumption that the metal being cooler than the 
steam with which it comes in contact, a transfer of heat 
takes place from the steam to the iron, condensation 
ensuing as a natural consequence. No doubt this is the 
truth, but is it the entire truth? Is this explanation 
consistent with facts and phenomena taken as a whole ? 
Is the hypothesis competent to explain everything com- 
nected with liquefaction in steam cylinders? There is 
reason to think that the reply must be in the negative ; 
and if so, then we are presented with a very interesting re- 
gion for physical research ; one that can be better explored, 
moreover, by the physicist than by the engineer, because 
it is easier to carry out the requisite experiments with the 
great accuracy required in the laboratory than in the 
engine-room. Our object now is to state the case for 
inquiry ; not to dogmatise, but to suggest. 

It was at one time held that cylinder condensation 
largely depended for its amount on the range of tempera- 
ture in the c\linder. We have heard it stated, for 
example, that if the range of temperature in a cylinder 
were, say, 100 deg. and the condensation z lb. per hour, 
then, all the other conditions remaining unaltered, if the 
range of temperature were doubled the condensation 
would become 2-2 lb. per hour; and engineers holding 
this view very naturally said that the compound and 
triple-expansion engines were more economical than 
simple engines, mainly because the range of temperature 
in each cylinder of the miulti-cylinder engine was 
reduced, as compared with the range in the single 
cylinder. Reasoning of this kind is seldom or never 
heard now; because it is well known that cylinder con- 
densation is greater in the triple than in any other form 
of expansion engine, unless it be the quadruple engine. 
In a word, facts all go to show that cylinder condensa- 
tion is largely independent of range of temperature. But 
if this is really, as it is apparently trre, then it seems to be 
clear that we must 3 for some ciher cause of lique- 
faction. Furthermore, the amount of liquefaction 
shows itself to be royally independent, bearing no fixed 
relation to any condition. Thus in two engines practically 
identical, and working under similar circumstances, we 





shall find one condensing far more steam than the other. 

The whole theory of liquefaction, as commonly stated, 
is that it can only be brought about by the steam coming 
into contact with something colder than itself. This 
assumption is taken for granted ; it is held to be capable 
of convincing proof that so long as steam is kept ina 
vessel, the walls of which are at its own temperature, 
no condensation can take place. We are quite willing to 
grant this, but with a limitation; that is to say, it is quite 
true of steam kept at rest. The point in doubt is whether 
it is or is not true of steam in motion. A recent 
experience—not an experiment—throws some light on 
this question. Drains fitted to certain steam pipes, all 
supplied by the same battery of boilers, showed that 
small steam pipes invariably supplied wetter steam 
than larger pipes. The steam pipes were all carefully 
clothed, clothed indeed to a quite unusual degree, and 
the loss by radiation must have been very small; but 
small or great, there was the water. It is very difficult 
to believe that in this case—concerning which we 
may have more to say at another time—the tempera- 
ture of the metal of the steam pipe could have 
had much to do with the amount of condensation. 
Let us consider for a moment what is the nature 
of the. fluid—steam—with which we are dealing. It 
is of all others perhaps the most unstable that it is 
possible to produce. A touch with a feather is sufficient 
to upset the balance in the solid iodide of nitrogen, and 
an explosion ensues. A touch with a drop of cold water 
suffices to upset the equilibrium of steam, and the water 
molecules fall together like a flash. Again, we know that 
if a permanent gas expands doing work the while, its 
sensible temperature falls; but when steam expanding 
does work a portion of it is liquefied. Here there is no 
question of transfer of heat from a hotter to a colder 
y.- Again, we can go on compressing gas within com- 
paratively enormously wide limits without producing 
liquefaction ; but in the case of steam, if there be water 
present in sufficient quantity—somewhere about 30 per 
cent. will suffice—after a certain degree of compression 
has been reached, no further rise in pressure can be 
obtained. The steam proceeds to liquefy. The action is 
as though the water present absorbed it like a sponge. 
Here, again, we have liquefaction without transfer of 
heat from a hotter to a colder body. Thus, then, it 
will be seen that steam will liquefy whether it is doing 
or has work done upon it; and the action is often 
apparent in actual indicator diagrams, liquefaction 

ing place because of the presence of water 
during the compression period. ut this is not all. 
The presence of some solid body appears to be essential 
to liquefaction. It has been shown by Mr. John Aitken 
that if air—that is space, for the air plays a secondary 
part—saturated with moisture be cooled, the moisture 
will not deposit unless there are dust particles present on 
which condensation can take place. During the delivery 
of a very interesting lecture on liquids and gases delivered 
by Professor W. Ramsay, on May 8th, 1891, at the 
Royal Institution, he showed an experiment to illus- 
trate Mr. Aitken’s statement of fact. “If,” said the 
lecturer, air be suddenly expanded it will do work 
against atmospheric pressure, and will cool itself. 
This globe contains air, but the air has been filtered 
carefully through cotton - wool, with the object of 
excluding dust particles. It is saturated with moisture. 
On taking a stroke of the pump, so as to exhaust the air 
in the globe, no change is evident; no condensation has 
occurred, although the air has been so cooled that the 
moisture should condense, were it possible. On repeat- 
ing the operation with the same globe after admitting 
dusty air—ordinary air from the room—a slight fog is 
produced, and owing to the light behind, a circular 
rainbow is seen; a slight shower of rain has taken place. 
There are comparatively few dust particles, because only 
a little dusty air has been admitted. On again repeating, 
the fog is denser; there are more particles on which 
moisture may condense.’ This is a highly-suggestive 
experiment, if regarded in a proper spirit. The differ- 
ence between vapour suspended in the atmosphere and 
steam of any pressure is little more than one of degree. 
If vapour, although cooled, will not condense unless 
dust particles are present, it is fair to assume, first, that 
steam would not condense; and, secondly, we may pro- 
ceed to ask, What effect a difference in the size of the 
dust particles and in their material would produce on the 
phenomena ? 

We believe that in the face of all the facts we have 
briefly placed before our readers, it is impossible to main- 
tain that steam can only be liquefied by the direct 
abstraction of heat. We may now proceed a step fur- 
ther, and consider what may happen when steam is in 
rapid motion round turns and bends. Let us take it for 
granted, for example, that steam, rushing into a cylinder 
through crooked ports, comes into contact with metal 
just of the same temperature as itself, and the con- 
ditions are such that this metal can never get hotter 
than the steam. We have seen that the fluid with 
which we have to do is ina state of unstable equilibrium. 
The water molecules are only kept apart by the energy 
which has been imparted to them by the heat called 
“latent,” but which is really no longer heat. If, now, 
something occurs to initiate liquefaction, there is no 
reason why it should not proceed until at least the 
metallic surface becomes covered with moisture, and the 
steam is no longer in contact with it. What, it may 
be asked, can initiate liquefaction under such conditions ? 
The answer can be only tentatively suggestive. The 
thermo-dynamic theory of gases is supposed to apply to 
steam. According to it, the molecules are in rapid 
motion, bombarding the surfaces of the containing 
envelope, from which they recoil without loss of energy ; 
but this recoil without loss of energy can only hold true 
of molecules which are perfectly elastic. Let it be 
granted for argument’s Bi that the molecules in the 
steam are imperfectly elastic. So longas the steam is not 
in motion—and the motion of a current of steam must 
not be confounded with its intra-molecular motion—the 








difference in elasticity between steam and a perfect gas is 
too small to produce an appreciable effect. Let us 
suppose now that we have an _ india-rubber ball, 
which, when dropped on the floor, will always return 
to the hand so long as it is only thrown down with a 
certain force, but let the force be augmented sufficient] y 
to injure the ball and it can no longer return. Or totake 
another case, a steel shot is driven against an armour 
plate which it is unable to penetrate with a given charge 
of powder, and it rebounds uninjured from the plate. The 
charge of powder is increased and the shot breaks up. 
Now it is evident that the molecules of steam which first 
rush into a cylinder when the port is opened, are driven 
clear across to the other side and violently impelled 
against the metal; and knowing how fine is the distinc. 
tion between steam and water, how nice the balance 
of forces, is it too much to say that the imperfectly 
elastic molecules, will not rebound, but will part with 
some of their energy to the metal, and falling together 
will assume the condition of water. All this is pure 
hypothesis. But it is hypothesis which is consistent 
with existing theories and existing experiments. 
Let us, on the other hand, reject the idea that the knock- 
ing of steam about, its collision with cylinder walls, the 
bends in steam pipes, and such like, can have any effect; 
let us take it for granted that it is impossible, do what 
we may with steam, to condense it so long as it is in 
contact with a surface possessing the same sensible 
temperature. How are we, then, to reconcile this pro- 
position with the facts which we meet with at every 
turn—the enormous amount of condensation which 
takes place in the well-jacketted high-pressure cylinder 
of a triple-expansion engine ; the increase in condensation 
due to the use of small or crooked steam pipes, as com- 
pared with those that are larger or straighter; or the 
circumstance that steam separators, which depend for 
their operation on the “ knocking” of the water out of 
the steam, often prove failures, taking out a good deal of 
water, and yet leaving the steam nearly as wet as they 
received it ? 

It is, we think, time that the questions we have raised 
were fairly and dispassionately examined. Either it is or 
is not true that other influences than mere difference of 
temperature can cause steam to part with its heat. It 
would not involve the expenditure of very much time, 
trouble, or money to carry out at least a preliminary trial, 
which would throw a good deal of light on the points at 
issue. Thus, for example, a length of 100ft. of straight 
steam pipe might be fitted up, steam at a given pressure 
allowed to flow through it, and the amount of condensa- 
tion measured by collecting, at the end furthest from 
the boiler, the water deposited. A similar experiment 
might then be made with a tube of the same length and 
dimensions, but put together with numerous sharp 
bends. Different experiments of this kind will suggest 
themselves. It has long been known to engineers that 
steam engines with short straight ports are better than 
engines with crooked and long steam passages. It would 
be instructive to ascertain to what the economy of the 
former is due. Is the cylinder condensation less in one 
case than the other? Finally, we would repeat what we 
said at the outset, namely, that we do not pretend to 
dogmatise ; all that we have attempted is to show that 
there is a good case for further inquiry concerning the 
phenomena of condensation. The subject should be 
approached with an open mind, and the inquirer should 
not let himself be persuaded that everything is already 
known about steam that can be known. 


es 
+e 





STEEL FOR CYCLES, 


An exhibition of cycles such as the Stanley Show now being 
held at the Crystal Palace, though useful to the buyer and 
the rider, is disappointing to the engineer, as failing to give 
details of construction now actually in use, or about to be 
used in the near future. When it was first conclusively 
shown that some form of pneumatic tire was imperative, its 
adoption followed fast, and the increased speed and comfort 
obtained by its use justified its employment in spite of many 
obvious faults. These are being remedied by the efforts of 
successive inventors, and need no discussion here ; asecondary 
effect of the adoption of the pneumatic tire requires rather 
more than mere mention, because it has been hitherto not 
generally recognised. The undoubted speed of the air tire 
caused the necessity of cutting down the weight of the 
modern cycle to be somewhat overlooked ; great lightness 
had been attained with the old solid-tired machines, but 
corresponding efforts were not at first made to reduce the 
weight of their later rivals to an equally great extent, so 
that they should be as light, or lighter, even when the incre- 
ment due to the tire was reckoned in. This oversight is now 
in process of remedy, thanks to the persistent demands of 
racing riders. The material hitherto used in the construc- 
tion of high-class machines has been mild steel tube, the use 
of forgings, stampings, and castings being avoided by good 
makers as far as possible. With this as the fundamental 
material, no great improvement on present practice can be 
expected. No reason, however, exists, except that arising 
from the consideration of cost—always a minor matter where 
the implements with which a sport is conducted are con- 
cerned—why higher carbon steel should not be substituted for 
the material, almost leaden in its softness, at present in 
vogue. The extreme safety and general ease of working of 
very mild steel has led to its use in engineering works a 
good deal larger and more important than the construction 
of cycles, in which its pre-eminent advantage is by no means 
beyond the region of debate. Certainly where lightness is 
required above all things, to ignore the harder but less 
easily manageable material is far from wise. Unfortunately 
for the investigation of the utility of high carbon steel in 
cycle construction, the name of the material alone is so 
much Greek to the average cycle maker. Nevertheless we 
have reason to believe that a trial in this direction is being 
made. In building light machines with ordinary weldless 
steel tube, 20-gauge stuff is considered amply light for the 
essential parts of the frame. Quite recently material as thin 
as 23-gauge has been utilised for the same purpose, the 
makers of the tube in question being the Mannesmann Ccm- 
pany. It is probable that this thinner tube is made of higher 
carbon steel than that which has hitherto found favour. It 
may well be that the Mannesmann process is more capable 
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of rolling the harder material than older processes for 
making weldless steel tube. However this may be, it is 
abundantly clear that more care will be needed in working 
the less ductile material. It becomes a question whether the 
ordinary methods of brazing will be available in making 
joints init. Silver solder suggests itself as a material fusing 
at a temperature low enough to avoid the risk of burning the 
steel, while sufficiently strong not to give rise to purely 
mechanical failures. Postulating the observation of these 
precautions, we see no reason why the weight of the best 
class of machines should not be materially reduced without 
corresponding diminution of strength, and we commend the 
tentative adoption of the methods we have indicated to the 
more enterprising among cycle makers. One word, before 
closing, upon that metallic sea serpent, the aluminium cycle. 
Should it ever attain an objective existence, it will be, not by 
the use of aluminium itself, nor of those alloys known as 
brasses and bronzes, in which the aluminium forms a 
relatively small portion of the whole, but of those other 
alloys that have recently come upon the market, though with 
less beating of drums than might be expected from their 
merits, which consist of aluminium alloyed with small 
quantities of silver, copper, and notably, and most recently, 
nickel, whose tensile strength and elasticity are largely in 
excess of those of pure aluminium, while in specific gravity 
they exceed it but little. When once a satisfactory method 
has been devised for making joints between light tubes of 
such alloys, a fair trial may be made of their capability of 
replacing steel in the essential parts of cycles. Until then 
judgment must necessarily be reserved. 


THE EIGHT HOURS’ BILL, 


E1Gcur hours’ labour per day is little heard of except for 
miners. The dream of the foolish—compulsory eight hours 
for everybody—is hardly ever mentioned; but somehow it 
“holds the field” in the coal industry. Thoughtful people 
resident in the capital, or in any district far from coal pits 
and ironstone mines, may come to the conclusion that the 
workmen are enthusiastic in this new propaganda. They 
read reports of meetings of miners where unanimity appears 
to prevail. The resolutions in favour of eight hours are 
passed without dissent; the leaders are thanked for keeping 
the question to the front, and everything seems rosy and 
sweet. They may note, too, that one after another of the 
members of Parliament who sit for colliery districts fall into 
line with the trade union leaders. All these things seem to 
make for the success of the movement. Outsiders, however, 
do not observe the undercurrent, what they see is all on the 
surface. The miners’ meetings are held under the auspices 
of the different miners’ lodges; the lodges are the branches 
of the Miners’ Association, and take their action from head- 
quarters as boughs their sap from the parent trunk. These 
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gatherings, which look so united, are the unison of officialism. 
The Miners’ Association was never so strong; it was never so 
vigorously ruled. Who would have thought two years ago 
that in 1891 the policy of excluding non-unionists from the 
pits would not only have come within the range of industrial 
politics, but be in actual operation; yet so it is. Still, under- 
neath all this seeming unanimity, there is no zeal for the 
Eight Hours’ Bill. The men never mention it in their walk 
and conversation, as they used to do their ten per cent 
advance. In fact, they are heard to say, ‘‘ What is the earthly 
use of asking Parliament to say we shall not work eight hours 
when we don’t work eight hours now ?”’ If it should ever come 
to a strike for that “plank” in the trade union platform— 
and practical people do not think it will—there would be such 
a revolt against the miners’ leaders as would make these 
gentlemen marvel. It must be admitted that the miners’ 
executive is now so strong, the leaders are seated so firmly in 
the saddle, that it is possible they might bring the men 
“out”? even for a will-o’-the-wisp like this. But if that 
rupture lasted any time, the tail would soon wag the head, 
and give the mot d’ordre to cease the silly cry. As for the 
members of Parliament who are making haste to march with 
the new movement, the motif of their action, as the French 
say, is plain enough. The general electionisathand. Trade 
union leaders have made this a test question. In many con- 
stituencies the miners’ vote rules the roost. Practically this 
means that the miners’ leaders hold the seats in the hollow 
of their hands. Thus it is that one after another come 
straggling under the eight hours’ flag. They do not believe 


salvation prevents them remaining outside it. 








THE MILLS WATER-TUBE BOILER. 


Ir has long been known that water-tube boilers are not so 
economical as steam generators of other types. According to 
careful experiments carried out by Mr. Michael Longridge, 
it appears that an evaporative efficiency of about 7 1b. of 
water per pound of coal is the most that can be reckoned 
upon. We have in previous issues explained with some 
fulness some of the reasons why the water-tube boiler is defi- 
cient in economy. Another remains for consideration ; it is 
that the radiant heat of the furnace cannot be properly 
utilised, because there is not surface enough, the lower rows | 
of tubes shielding those above. 

In order to overcome this difficulty, Mr. Mills, of Man- | 
chester, conceived the idea of putting the furnace into a | 
water casing forming part of the boiler, as will be readily | 
understood from the accompanying engraving. When the 
fire is burning, the gases evolved have to pass longitudinally 
over the fire. Then, to secure more complete combustion, 


in it; they do not like it; but the exigencies of their political 
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| with consequent reduction of smoke before contact with the 
| tubes, a combustion chamber and arch are fixed at the back 
| end of the furnace tube. These are lined with fire tiles and 
| become red hot by the flame impinging against them, by 
| which means clear hot gases are obtained; these, it is claimed, 
| then enter the nest of tubes in the best possible condition, 
| there is an absence of soot on the tube surfaces, the clear 
| gases pass over and among them, giving the best possible 
| conditions for quick and efficient utilisation of the heat. In 
| the tube form of furnace, with the fire surrounded by a water 
| jacket, much better conditions are obtained for taking up the 
| heat of radiation given off by the fuel in active combustion, 
| by which means steam is generated instead of being wasted 
| and dissipated in radiation through brick furnaces and brick 
walls, common to the existing forms of water-tube boilers. 
In order to obtain trustworthy measures of results and com- 
parative merits of the improvements, an ordinary water- 
tube boiler of the newest and best type was purchased 
from the Babcock and Wilcox Company, and was worked 
for some six months, during which time its perform- 
ances were tested by competent experts and engineers, 
and also by some steam users. The same boiler was then 
altered by having Mills’ patent water-cased furnace and a 
| patent combustion chamber fixed to it, and was put in 
regular work, and has now worked some two years, during 
which it has been exhaustively tested by the same experts 
and engineers who made the trials on the water-tube boiler. 
30th sets of trials were conducted, we understand, on corre- 
sponding conditions, using same quality of coal, the means 
and appliances for testing being most complete and accurate. 

The trials were carried out by Mr. Michael Longridge, 
}and Mr. Crossland, whose names are an ample guaran- 
tee for their trustworthiness. The water-cased furnace 
| was Sft. 3in. long by 5ft. diameter, with an internal 
| flue 3ft. 14in. diameter. The boiler was set with a 
slight inclination from front to back. The top of the 
front end was connected to the underside of the drum of the 
Babcock boiler by a 10in. wrought iron tube, and the bottom 
of the back end to the mud drum by a Tin. wrought iron pipe. 
A large portion of the space above the back end part of the 
| tubes of the Babcock boiler was filled up, so as to keep the 
| gases among the tubes. Also a cross wall through which the 
| front ends of the tubes projected was built up from the top 
| of the outer shell of the furnace casing to the bottom of the 
| steam drum of the Babcock boiler, about 1ft. behind the cast 
iron doors of the latter. In this wall there was an opening 
corresponding to a window in the front outside wall through 
which the flame in the space between the top of the furnace 
casing and the front part of the tubes of the Babcock boiler 
could be viewed. The gases after leaving the furnace tube 
were deflected over the top of the casing by a fire-brick arch, 
and then passed up among the tubes, and so to the damper 
which was situated low down in the back end wall. The fire 
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grate was 6ft. long, but the effective length was altered for 
the different trials by bricking over the back part. The sur- | 
face of the grate was lft. 10in. below the furnace crown. | 


The boiler was fairly clean internally, and had been brushed 
externally a few days before the trials were begun. 

On comparing the results with those obtained in April, 
1889 (before the boiler was altered), it was seen that the 
quantities of heat lost by transmission through the brickwork, 
and in other ways not ascertained, had been considerably 
reduced, and the reduction goes far to prove that the large 
balances then unaccounted for were mainly due to transmis- 
sion through the brickwork, and that the substitution of a 


furnace surrounded by water for the original external fire- | 


place had materially improved the efficiency of the boiler. 
During the trials, comparison of the performances of each 
boiler were made under light and heavy duty, varying from 


180 to 300 gallons per hour with the ordinary water-tube | 


boiler; 250 to 400 gallons per hour with Mills’ boiler, with 
the object of ascertaining the relative results from relative 
conditions. 

The general result of a seven days’ trial of the unaltered 
boiler was, that each 1 lb. of coal evaporated 7:1 Ib. of water 
from and at 212 deg.; while with the addition of Mr. Mills’ 
improvements a nine days’ trial gave 9°65 lb. of water from 
and at 212 deg. Mr. Crossland also carried out experiments 
with both boilers with the following results:—Babcock and 
Wilcox boiler, 6°94 lb. water per Ib. coal, feed from and at 
212 deg.; average evaporation 2°67 lb. water per square foot 
of heating surface; average consumption of coal 0-4 Ib. 
per square foot of heating surface; average efficiency 
of boiler, 52 per cent. Same boiler with Mills’ improve- 


ments, 9°20 Ib. water per lb. coal, feed from and at | 
212 deg.; average evaporation of 3:50 lb. water per square | 


foot heating surface; average consumption of coal 0-4 Ib. 
per square foot of heating surface; average efficiency of 
boiler, 73 per cent. 
Mills Sectional Boiler Company, Pendleton, Manchester. 








NEW DOCKS FOR LONDON. 


Mr. Tom Mann has sent to the daily papers a scheme 
for the “municipalisation’’—the word is his, not ours—of 
the docks and warehouses of London. His idea is to cut a 
new channel for the river across the Isle of Dogs, the horse- 
shoe bend comprising Limehouse Reach, Greenwich Reach, 
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REVELEY’S SCHEME FOR DOCKS 


and Blackwall Reach being converted into a gigantic dock. 
The scheme is, it is stated, to be submitted to the Labour 
Commission next week. We express no opinion upon the 
merits or otherwise of the plan, because it has been 
talked about at intervals for the last hundred years 
or so. The Isle of Dogs and the lower reaches of 
the river have always been a tempting field for the 
amateur. In the seventeenth century, Andrew Yarranton, 
author of “England’s Improvement by Land and Sea,” 
proposed to lay out the Isle of Dogs as a “ fishing 
village,’ where fishermen were to live when not at sea, and 
where fish-curing, boat-building, sail-making, &c., could be 
carried on. When the question of the improvement of the 
Port of London was taken in hand by the House of Commons 
at the end of the last century, the schemers saw their oppor- 
tunity. Amongst them was Mr. Willey Reveley, who is only 
known as an architectural draughtsman, he having worked 
with “Athenian ” Stuart, as he is called, in producing the 
great work on Athens. Reveley submitted four plans to the 
Committee, the first being precisely the same as Mr. Tom 
Mann’s. According to another plan, he proposed to cut a 
new channel in a straight line from Woolwich Reach to 
Limehouse. A third plan included the diversion of the 
river round the Isle of Dogs by an easy curve, formed 
by cutting new channels from Greenwich to Woolwich Reach 
on one side, and from Greenwich to the Pool on the 
other side. We reproduce Reveley’s fourth plan, which 
explains itself, and will also serve to make clear the other 
schemes. Mr. Mann’s idea is very well known, and although 
he may not be acquainted with the labours of the Committee 
of the House of Commons in 1796 and the following years, 
he can hardly have missed seeing a lithographed plan of a 
scheme for “‘dockising” the land round the Isle of Dogs, 
which was circulated in the neighbourhood about two years 
ago. The report of the House of Commons Committee is to 
be found in vol. xiv. of the “‘ Reports of Committees,” ordered 
to be printed in 1796, and to be reprinted in 1803. Reveley’s 
plans are described and discussed at considerable length. 
The projector died in 1799, and he does not seem to have 
been very pertinacious in pushing his schemes forward. 


The boiler is now being made by the | 


ae 


TURBINES AT ASSLING, CARINTHIA. 
Our supplement represents one of a series of large 


turbines constructed by Messrs. Ganz and Co., of Buda- | 


Pesth, Leobersdorf, and Ratibor, for driving the ma- 
chinery of a steel wire and nail mill, established in 1889 
by the Carinthian Industrie-Gesellschaft at Assling, in Upper 
Carinthia, where a large power obtained from the river Sava 
is divided over three wheels of similar construction, in the 
following manner :— 


Turbine. Head. Volume per sec. Rev. p. min. H.p 
No. 1 - 23°172 m. (76ft.) .. 3°358 cu. m. (118 cu. ft.).. 184 .. 772 
o» 2 .. 24-268 ,, (79°6ft) 8-487 ,, (121 ,, ).. 187 .. 898 

- 25°583 ,, (84ft.).. $518 ,, (1% 4, ).. 140 .. 804 


a 
The fall of the river in the vicinity of the works is rather 
rapid, there being a difference in the tail water level of Sft. 
between Nos. 1 and 3, in a distance of about 130 yards. 
| Turbine No. 1 drives the roughing and billet mills, No. 2 the 

wire-rod mill, and No. 3 the wire-drawing and nail-making 
| machinery. 

The power race is a wooden flume which, except in the 
| parts adjoining the wheel-houses, is carried on stone piers. 
| The breadth up to the first wheel is 6 m., between Nos. 1 and 2 
| 44m., and between Nos. 2 and 3,3 m.; the depth of water 
| in all three sections being kept at 2 m.,so that the rate of flow 
is uniformly about 1m. per second throughout. The turbines 
are placed in pits of oval section, increasing in size upwards, 
on account of the oblique position of the pressure pipe, as 
shown in Figs. 3 to 6. The concrete lining at different points 
varies from 1m. to 4m. in thickness. This heavy lining is 
required not so much on account of the weight of the 
machinery as by the loose nature of the ground, the works 
being built upon slipped débris from the mountain sides. The 
| bottom of the pits, from the same causes, required to be 
secured by piling. 

The turbine houses are light wooden structures, adjoining 

| the mill buildings, the power being transmitted by bevel 
wheels, A A,, Figs 1 and 2. In the case of No. 1 the rolling 
mill is connected directly with the horizontal fly-wheel 
shaft. The penstocks admitting the water from the flume B 
are wooden sliding gates, lifted by rack and pinion move- 
ments, controlled by screw and a worm-wheel hand gear 
from the gangway C overhanging the flume. These are only 
used foradmitting or shutting off the water from the basin D, 
as they are too heavy to be handled quickly when starting or 
stopping the rolling mills. For ,the latter purpose the light 
ring sluice E is employed. This is a sheet iron cylinder or 
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bell, 1770 mm. in diameter and 5mm. thick, with a turned 
ring at the bottom, which fits the funnel neck of the pressure 
pipe E,. The bell is guided by rollers and 4 iron bars, like a 


gasholder, and lifted by a chain, with a counterpoise, passing | 


over a pulley or winch in a convenient position of the mill 
floor, so that it can be easily moved by hand. 

The pressure pipe, which tapers in diameter from 1:5m. 
above to 1:°2m. below, is made of 7mm. plates rivetted 
wrought iron in the straight lengths F F,, and of cast iron in 
the curved pieces and lower pressure box. A compensation 
joint, formed of thick india-rubber packing, secured by 
clamping rings and screws, is placed immediately below the 
funnel neck. 

| The lower pressure box G—Figs. 1, 2, and 6—is cast in two 
parts, with a stuffing-box above, and rests upon a foundation 
| ring, G,, Fig. 7. This ring is carried by I joists, 400 mm. 
| deep, bedded into the concrete lining at the ends, with cast 
pillars K K in the middle. The horizontal thrust falling 
| upon the left side of the box is met by the radiating streets 
| of channel iron K, K, in the manner shown in Fig. 6. 
| The turbine wheel proper, Fig. 7, is 1500 m. in diameter. In 
| all three instances the shapes of the guide blades or buckets 
; are given in Fig. 8, the latter being of such a shape as to 
|run in backwater if necessary. The passages of the guide 
| ring, J,, Fig. 7, are turned in two semicircles towards the 
| admission. The upper edges meet in a right angle, forming 
| a ridge upon which the sliding sluice J, travels. The position 
| of the sluice is regulated by the gearing V,, Fig. 1, from the 
| shaft V, at the point where the latter is connected with the 
| pulley V,, controlled by a governor and the hand gear V. The 
| latter has a divided scale and pointer, from which the area 
| of the buckets open may be seen at any time. 
| The shaft, of 230mm. diameter, is put together in three 
| lengths, connected by flange couplings. There are five collar 
| bearings, of which the lower one, immediately above the 
guide ring, is bushed with hard wood, as shown in J,, Fig. 7. 
while the others have three metal chucks, adjustable by 
springs and cottars, as in Fig. 9. 

The construction of the top bearing is shown in Fig. 10. 

By the nuts A A,, with lock-screw and wedges D and E, a 





bell-shaped journal B is attached to the top of the shaft and 
runs upon the bronze ring G. The total load upon this is 
about 174 tons, made up of the following items :—Weight of 
the shaft and parts attached to it, 13°53 tons; axial pressure 
of the water upon the bucket-wheel, 3°59 tons; axial pressure 


| of the conical driving wheels, ‘40 ton; being 17°52 tons, 


The area of the rubbing surface of the ring ©, 1115 
square centimetres, the pressure 15°7 kilos. per square 
centimetre, which, multiplied by the mean speed of 
the centre 2°726 m. per second, at 134 revolutions per 
minute, gives a coefficient of 42°8, which is secured by two 
methods of hydraulic counterpoise applied at the top or bottom 
of the shaft. In the former, which is due to Mr. A. Mechaert 
general manager of the firm of Ganz and Co., two annular 
grooves are turned on the face of the ring G, Fig. 10, which 
are kept full of oil supplied from a pump through the copper 
pipe F, the pressure being so regulated that the journal 
runs upons a continuous oil film and not merely upon oiled 
bronze. The overflow is collected in the cup K, and after 
cleaning is pumped back for further use. 

The hydraulic counterpoise of the foot spindle designed 
by Professor Radinger, of Vienna, is shown in Fig. 11. 
A cylindrical steel block G, 250mm. in diameter attached to 
the bottom of the turbine shaft, by an Oldham coupling, B, 
is placed in a cylinder similar to that of an ordinary hydraulic 
press. The coupling is one intended to adjust for any error 
of excentricity in the erection of the shaft. Water from the 
works accumulator is pressed into the bottom of the cylinder 
at D, and exerts an upward pressure with a corresponding 
relief upon the top bearing. With 18 atmospheres, the 
pressure amounts to 8’8 tons, thereby reducing the coefficient 
from 42.8 to 21:3, which is the result of experiments extending 
over several weeks. The most interesting part of the con- 
trivance is the packing; the method of maintaining a water- 
tight joint in a press kept in rapid rotation being a problem 
for which no data existed. 

The lower part of the ram with a metal casing E, carries a 
series of projected slotted rings, above which are placed a 
series of leather rings of triangular section and an india-rubber 
ring. The pressure is so adjusted that the joint is not quite 
watertight, a small leakage being allowed through the pipe 
H, which is led up to the surface, where it is provided witha 
pressure gauge, and a cock through which a small water-flow 
of about one litre per minute is found to be sufficient to keep 
the press sufficiently full. 

The effect of the contrivance in diminishing the load upon 
the top bearing is very decided. With twenty atmospheres’ 
accumulator pressure acting below, only 
two atmospheres are required to main- 
tain the lubrication, while, on the other 
hand, when it is shut off, an effective 
pressure of fifteen atmospheres is required 
in the oil pump. 

The oil collected in the cup K—Fig. 
10—after lubricating the first collar 
bearing below passes into a box P divided 
into two parts, in which the coarser dirt 
is deposited. It is then lifted by the 
suction pump Q into the filter box Rk, 
where it is passed through two layers of 
cotton wool S S,, supported on perforated 
metal plates, into the bottom of the box, 
whence it is returned to the bearing by 
the force pump Q, and air vessel T. The 
construction of the pumps is shown on 
an enlarged scale in Fig. 12. They are 
driven from the shaft T,—Figs. 1 and 3 
—by belts and pulley, which also control 
the regulating gear of the sluice, the 
power being supplied by a pulley O on 
the main horizontal shaft. 

For the description and illustrations 
we are indebted to our contemporary, 
the Zeitschrift des Vereines Deutsche 
Ingenieure. 


STEEL RAILS IN EUROPE AND 
AMERICA. 

AN elaborate analysis of the cost of the 
production of many kinds of iron and 
steel has been produced and issued by 
the United States Commission on 
Labour. One of the most interesting 
is that of the cost of steel rails at thir- 
teen of the leading American and 
European establishments. We have 
first the cost reported for two of the leading American 
makers, who state it—apart from that of the salaries— 
as close upon £5 per ton in one case, whilst in the second the 
cost is stated as over £5 9s. There are seven Continental 
makers who report the cost, and it varies with them from 
slightly under £4 per ton to over £5 4s. Three British 
makers report to the Commission on Labour, the cost with 
them being stated respectively at £4 8s., £3 14s., and £4 
per ton respectively. A percentage table of the cost, and of its 
elements, isalso very interesting. The cost of the materials used 
varies from 70°43 per cent. in the case of one of the Conti- 
nental makers to 90°27 per cent. The labour percentage 
varies from 4°58 per cent. up to 18°09—in both cases on the 
Continent; the cost of fuel is put down at one Continental 
works as only ‘59 per cent., rising up to 5°07 in another 
European works; and there are similar variations in other 
elements of the cost. Taking an average, it is found that 
the cost of steel rails at the English establishments reporting 
was for 1889 £4 8s. 6d.; whilst a year later it was rather 
higher, £4 16s., the increase having been in the cost of the 
materials, whilst there is a fluctuation that is due to the 
changes in the cost of the iron and the fuel—changes that are 
sometimes due to speculative purchases. There are elaborate 
details given in the volumes of the Commissioners’ report as to 
the earnings of the men employed in the works, but, as far 
steel rails are concerned, this table is lessened in its value by 
being solely furnished by the makers who report from Great 
Britain; and there are also a series of tables that point to 
the value of the pay to the workers, by indicating the cost 
of the food, fuel, &c. In all, the Commissioner has furnished 
a valuable report which deals with the iron, manufactured 
iron, and other branches of the trade, in much the same way 
as it is done by the reporters of the steel rail works. It is 
one of the attempts that are being made to obtain com- 
parative statistics as to cost that must be of the utmost 
value to students of the position of the great industries in 
different parts of the world. Possibly it may be defective in 
this way, that the quality of the steel rails is not indicated ; 
but when the average is taken it will be found that the 





variations are less than might be thought. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE “INDIAN ENGINEER.” 


Sir,—In your issue of November 27th last appears a statement 
which, though not being absolutely incorrect, is very misleading. 
You say that so far as you are aware THE ENGINEER was the only 
journal of its kind established in 1856, and that the Jndian 
Engineer first appeared in 1886. We beg to inform you that the 
Indian Engineer was established in 1856 under the title of The 
Engineers’ Journal. In 1886 the title was changed to that of the 
Indian Engineer, and this circumstance probably led you to suppose 
that the paper was established in that year. e shall be obliged if 
you will publish an explanation, as we consider your disclaimer 
very damaging to us. e@ were unaware until we saw your issue 
of 27th ult, that you were established in 1856. 

THE INDIAN ENGINEER COMPANY. 
(Wm, Boyd and Son, English Managers). 


[We think that we cannot do better than answer our correspon- 
dents in the language of the Jndian Engineer itself. They will, no 
doubt, accept that as authentic. The following passages are 
extracted from the first number of the Jndian Engineer, published 
by Messrs. Newman and Co, on Saturday, April 3rd, 1886 :— 

‘* OURSELVES,” 

‘Twenty-eight years ago Messrs, Newman and Co. took the 
initiative in professional journalism in India by the publication of 
the Hngineers’ Journal and Railway and Public Works Chronicle. 
° Messrs. Newman and Co,’s journal was in the full flow 
of a prosperous career when the Rooke Papers were started in 
186% From causes into which it is not necessary to enter 
—the chief of which, however, we may mention, was the retirement 
of the projector and first editor—the Hngineers’ Journal collapsed 
after a chequered but useful existence of nearly a dozen years.” 


The article then proceeds to state that in 1878 a prospectus of 
a new paper was got out, but war troubles following, the paper did 
not appear. The first number of The Engineer’s Journal and Rail- 
way and Public Works Chronicle was published on 2nd January, 
1858. We can trace no number after that of the 15th December, 
1869, which is ‘‘nearly a dozen years” after its birth. It is an 
odd statement to make that sixteen years after the “‘ collapse ” of 
the paper its name should be changed! How our correspondents 
can hope to reconcile thestatements in theirletter with the facts can 
only be determined by themselves. We may at least be permitted 
to hope, now that their attention has been pointedly directed to the 
further fact that THE ENGINEER was started in 1856, that they will 
see the propriety of discontinuing the statement ‘ established 
1856,” which they conspicuously use in advertisements and on 
envelopes. When they selected the year 1856 out of a large choice 
for the ‘‘establishment” of their paper, they should have been 
prepared with a better excuse.—Ep. E.] 


‘.  & 





FORCE AND MOTION. 


Sir,—In face of my repeated assertion that whenever one force 
acts a second force acts, which I have repeated! ? described as the 
resistance to the body exerting the first, I fail to see why ‘‘A 
Crammer” thinks I ridicule the idea that forces always act in pairs, 
or have given occasion to doubt whether I take “ resistance” to 
mean force. 

‘*A Crammer’s” own authority, Prof. Wright, unless acci- 
dentally misrepresented by the passages quoted by ‘‘ A Crammer,” 
lays it down that body—not force—meets force. ‘‘In order to 
exert a force,” says Prof. Wright, ‘‘the agent acting must meet a 
resistance ;” and adds, ‘‘forcesalways act in pairs,” thereby showing 
that by resistance he means force. Then on page 33, he says, ‘‘ the 
force exerted by an agent on a body being one constituent of the 
stress, . . . ,” which cannot naturally be taken to mean ‘‘the 
force exerted by a force on a body, &c.” so that the “agent” 
means pot a force but a body. Consequently the first passage 
above quoted, beginning ‘‘ In order to exert a force, &c.,” means, 
‘In order to exert a force, the body acting must meet a force,” 
and cannot mean “the force acting must meet a force ;” so that, 
according to Prof. Wright, it is not force meets foree, but bod 
meets force. This does not well agree witha ‘‘A Crammer’s” 
notion of butting forces, which instead of acting in pairs, seem 
practically always to destroy one another in pairs, suspended on 
their line of action, to fight it out, like Kilkenny cats, in the air, so 
to speak. I will believe that ‘‘A Crammer’s” ram-butting 
balance of forces is recognised when, and not before, he explains 
why, in the following simple case, no text-book ever treats action 
and reaction as butting forces, and every conclusion drawn on the 
supposition that they balance is absurdly wrong. The case is 
treated in practically every text-book. 

A weight rests on a smooth inclined bag and is kept at rest 
by a horizontal force. In the figure W is the vertical force, the 
weight of the body A; H the horizontal force; P the pressure on 
the plane; and R the reaction of the plane, resisting P. When I 
stand on the ground the reaction or upward pressure of the ground 
is said to resist the pressure due to my weight, and so here P is 
said to resist R, and R to resist P, according, at least, to what “‘A 
Crammer” represents as the accepted view. As I understand 
him, ‘‘A Crammer” says that R and P, being the mutual actions 
of two bodies, resist one another, and, being equal and opposite, 
balance; he objects to me—as I endentand—thet I represent R 
as ing by or getting through Pin a way quite inconsistent 
with sesepted views, and more or less inconceivable to him. If 
P and R balance, why does no text-book ever say, “‘since they 
balance, they may be left out of ~~ further account,” which is 
never done; and why may not R be left out of account in dealing 
with the equilibrium of the weight, and P also; whereas R is 
always taken into account, and P left out of account, just as if it 

did not exist? If P 

R resists R, why is it 

left out of account? 
Why does no text- 
book compound W 
and P, and show 
that this resultant 
is equal and opposite 
to that of H and R, 
and why does such 
a proceeding give a 
wrong magnitude for 
H? Whycan Hand P 

Vv \ not be compounded, 
w P and their resultant 

shown to be equal 

and opposite to that of R and W, giving again a wrong result?) Why 
does no text-book point out that, since R resists P, and is equal 
and opposite to it, the resultant of P and R is zero; the resultant 
of the remaining forces H and W must therefore also be zero; but 
H is horizontal and W vertical, so that their resultant cannot be 
zero, and therefore a weight resting on a smooth inclined plane 
cannot be kept in equilibrium by a horizontal force ; a manifestly 
absurd result! Why does every one of these wrong, and prepos- 
terously wrong, results follow if the pressure P, exerted on another 
body by the body A, is taken into account when considering the 
equilibrium of A, and the balancing of the acting forces? In 
what text-book will ‘“A Crammer” find any statical problem 
treated any more than this, on the hypothesis that the pressure 
on a body balances the reaction against itself, as P should, being 
resisted by, and resisting, R, here balance the reaction of the plane? 
Why is the fact, that every result of taking action and reaction as 
butting balancing forces in the simple case above named is mon- 














strously wrong, consistent with the views on mechanics propounded 
in every text-book, no matter how often it be said that the pressure 
on the plane is resisted by the reaction of the plane? If, here, P 
does not balance R, why must it ever balance R? If, here, though 
P resists R, it is left totally out of account when considering the 
equilibrium of the weight, just as if it did not exist at all, why 
should it ever come into account at all? What would ‘A 
Crammer” mean by saying, in this case, that P resists, and is 
butted by or butts R? er does R get by P? If it does not, how 
does it get at the weight so as to influence its balance at all? R, 
according to ‘‘ A Crammer,” resides in the plane. It is resisted by 
P. The plane pushes the weight with a force R, which is always 
resisted by an equal push P, and these pushes balance one another. 
Why must one of these pushes be taken into account and the others 
left out of account, if they balance one ancther? Would it be consis- 
tent with the regular view te explain that equal opposite forces which 
resist one another balance in dynamics but do not balance in 
statics? Will ‘‘ A Crammer” be good enough to explain why every 
conclusion drawn on the hypothesis of P and R butting is wrong 
and absurd in this case, and, if so, why any such conclusion should 

right in any case? When he has done this it will be possible for 
me to explain why my answers, that a force can set a body in motion 
if a second force is exerted on the body exerting the first; that a 
force is not exerted on nothing when it is exerted on a body; and 
that a force is not unopposed when the body exerting it is resisted ; 
are answers to questions asked by him. Till he explains his views 
on the inclined plane problem I cannot, I fear, undertake to explain 
these answers, nor to abate —_ doubts as to the Kilkenny cat-fight- 
ing, ram-butting view being the ordinary or accepted doctrine as 
to action and reaction, or being in any sense a correct view. 

With regard to Mr. Cox’s letter, to which I should not refer but 
that he takes me as disposed to admit that motion is the sole cause 
of motion, which I have no disposition either to admit or deny, I 
have not very much to say. The question, Can force be a cause of 
motion !—or rather, strictly speaking, change of motion—has no 
direct concern with the validity or otherwise of an ex absurdo argu- 
ment, professing to prove that the force-causing-motion hypothesis, 
if I may so term it, is inconsistent with the third law; for an ex 
absurdo argument, by its very nature, assumes as true the thing to 
be disproved; which, for example, my arguments above on the 
conclusions in statics which follow from the ram-butting hypothesis 
do. My difficulty in regard to Mr. Cox’s argument is, that I 
believe as devoutly as he that the absolute velocity of a body has 
nothing to do with force ; but, then, the relative velocity of a pair 
of bodies, the change or rate of change of the same, and in general 
the rate of change of velocity are, as is explained in all text-books, all 
independent of the absolute velocity of a body. Therefore it seems 
absurd to assign as cause of any of these, which are all independent 
of absolute velocity, anything which is not itself independent of 
absolute velocity, and, in fact, force is assigned as a cause of 
change of velocity only ; and as change, and rate of change, of 
velocity are independent of the absolute velocity itself, force must 
be independent of the absolute velocity likewise. If the two expe- 
riments in which A and B collided, in Mr. Cox’s case, took place, 
the first at St. Petersburg, and the second at Cairo, B, if moving 
eastward both times, though apparently going at the same 
rate as before, would, on account of the earth’s rotation, really 
be going about 560ft. per second faster at Cairo than at St. 
Petersburg, and, if there were anything in Mr. Cox’s argument, 
would have plenty of resistance to retrograde motion at Cairo, at 
all events. No argument one way or the other can, it seems to 
me, be founded on the absolute velocity at all, as it is change of 
relative velocity, not absolute velocity, that is supposed to be 
accounted for by force. 

Belfast, November 27th, MavriceE F, FitzGERALp. 

Sir,—In your impression of the 28th ult. your correspondent, 
Wilfred C, Cox, says, ‘‘No one has seen or heard of a force, save 
gravity, which was not the result of motion”; and then expresses 
his belief that even that is no exception. This action of gravity 
seems to be a stumbling block te a great many in the acceptation 
of Newton’s laws of motion and other truths, and some deep 
thinkers waste their time in trying to invent some explanation of 
its action that shall imply previous motion. Now, why should it 
not be an exception? Why not accept the truth as it appears, 
and admit that the action of gravitation differs from al! other 
forces, that, in fact, it is a force that causes motion? What I main- 
tain is that gravity is the primary source of energy and heat; that 
the sun, the earth, or other body, does not lose heat in doing 
work by drawing bodies to it; that the nebular hypothesis is a 
great truth, and not a paradox antagonistic to the law of conserva- 
tion of energy. 

This is a conclusion towards which I have been gravitating some 
time, since the discussion on Newton’s lawsin your journal in 1885, 
in fact; but the final step was taken after reading a very able, 
and, to me, original leading article on gravity in your journal 
about two months ago. By the tone of the article I quite expected 
that you, Mr. Editor, were about to ‘‘ cut the Gordian knot,” and 
formulate a theory somewhat similar to the above. H. WAKE. 

Whitehaven, November 30th. 





S1r,—I read with interest a letter signed Wilfred C. Cox in THE 
ENGINEER of November 27th, and thvught the case he gave as 
‘* fatal to the contention that force is a cause of motion ” very strik- 
ing. The following case was submitted to me:—A boy A ran up 
to the outside of an unfastened door and began to push it, but at 
exactly the same moment a boy B ran up to the inside of this door 
and began also to push at it, the boys are of equal strength, so that 
the door does not move, or ‘“‘the force exerted by A upon 
B is precisely equal to the force exerted by B upon A.” 
Each boy’s push equals the other’s resistance, that is, the effort ‘‘of 
either A or B is the measure of the opposing effort of either B or 
A.” The boy A now goes away, and a man pushes at the door, 
which yields readily to his force, and the boy B is pushed in with 
the door as it opens. 

Why cannot the boy B hold the dcor against the man in the 
same way as he can against the boy A? An unscientific thinker 
might imagine that the man exerted more force than the boy A, 
but, as Mr. Cox states, ‘“‘the resistance offered by B to what I 
may term retrograde motion is precisely the same, no more and no 
less than it was in the first case,” and ‘this resistance is the 
measure of the force impressed on it by A.” Therefore, as this 
Ais either the boy A or the man in my case, and as ‘‘ Newton’s 
third law simply means that forces and resistances are invariably 
equal,” the unscientific thinker’s supposition is wrong, and he 
should try to understand that the man’s force is only equal to the 
boy’s force A or to the boy’s resistance B, also that the reason why 
the door opens when the man’s force A is opposed to the boy’s 
resistance B is simply “that there is a greater quantity of motion 
in A than there is in B, and that this surplus is shared with B, the 
difference reappearing as heat.” ‘The sole cause of motion is 
motion.” E. T. BEarp, C.E. 

Suffolk, November 30th. 


THE DRAUGHT OF VEHICLES, 


Srr,—As I understand Mr. Brigg’s last letter, there is some 
ene and recondite advantage gained by adopting a given and 
alterable position for the centre of gravity of a load drawn by a 
horse ; but it is notatall clear whether he means to include in his rea- 
soning the centre of gravity of the horse as well. I think, however, 
that he does. The difficulty about what he writes is that he never 
states clearly and precisely what he proposes to do and how he 
does it. Consequently, he constantly leaves himself open to mis- 
construction. However, there are certain points which he seems 
not to have mastered about the problem of draught. Let me 
state them, 

It ought to be quite clear that the resistance offered by a given 
road to the progress of a vehicle with wheels of a given size is un- 
alterable. It cannot possibly be affected, any more than we can 






alter the resistance of a railway carriage once the quality and 
stiffness of the road, the condition of the tires, and the lubrication 
of the axle journals has been fixed. Let us suppose that this 
amounts tol0lb.a ton. It matters nothing whether the pul! of 
the engine is applied at the level of the roofs of the carriages, at 
the rails level, or in an intermediate position, the resistance will 
be thesame. Elaborate experiments were carried out in the oid 
mail coach days by Smeaton, Rennie, and others, to ascertain the 
resistance on common roads, with the following results :—Stcne 
tramway 20]b. per ton; paved road 331b. per ton; macadam 
44 lb. to 67 lb. per ton, according to the condition of the road ; 
gravel, 1501b. per ton; and soft, sandy roads 2101b. per ton. 
I should like to know clearly whether Mr. Brigg does or does not 
think that this resistance can be easily modified by shifting the 
position of the centre of gravity of the Toad ? 

Leaving this point on one side, I turn to the horse, and I find 
that Mr. Brigg argues in a way that I can best explain by a 
diagram. Here, A is the vehicle. With its nature we need not con- 
cern ourselves, we have only the horse to think about just now. 

It was shown many years ago in a series of clever papers pub- 
lished in the Penny Magazine, and entitled ‘‘The Locomotion of 
Animals,” that a man or a horse in walking or running is always 
hunting his centre of gravity. That is to say, his centre of gravity 
at such times falls outside his base. We may say, then, that the 
point D in my diagram Fig. 1, is the centre of gravity of the 
horse, which tends to fall, describing an arc as shown by the 
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dotted curve, and in falling the vehicle will be drawn forward. 
This being so, it is clear that if we add weight at D we shall aug- 
ment the pull onthe traces B. So far, I quite agree with Mr. Brigg. 
He says put weight on the horse’s back, or alter the line of draught, 
which comes to the same thing, and the work the horse has to do 
will be much reduced. If he does not mean this, then I confess I do 
not know what he is driving at. Now it can easily be shown that Mr. 
Brigg is confounding two things, the power of the horse to pull 
with diminution in the work of pulling. He has quite overlooked 
the fact that the horizontal thrust of E backwards is always equi- 
valent to the horizontal resistance of the vehicle. His reasoning 
would be sound provided the centre of gravity of the horse really fell; 
but thisis just whatitdoesnot do. Let us suppose that we have a 
rope F fastened to the heel of the strut E. Then, in order that 
the vehicle may advance, we must put a pull on this rope equal to 
the resistance of A. This is just what the horse does by muscular 
effort. Let us suppose that instead of a horse we used a strut C, 
and that the heel E was provided with a wheel so that it ran freely 
over the road. It is, of course, clear that we could not make the 
load advance by pulling on the rope unless there was enough 
weight at the point D; but the presence or absence of weight at D 
can in no possible way affect the pull on F. That is measured by 
the resistance of the road to the vehicle. 

It is quite possible that a horse may be so loaded, as for example 
in going up a hill, that he cannot pull the vehicle. His hind legs 
come, so to speak, in under him, while his fore legs are lifted off 
the ground; just as we may see a traction engine rearing up with a 
heavy load. Thus, in the case cited about Captain Eyre Shaw, 
the two sacks on the horse’s back enabled him to pull the load, 
but only because they gave him foothold or purchase, so to speak. 
In frosty weather a horse cannot draw a load until frost nails are 
put in his shoes, No one thinks of asserting that these nails reduce 
the resistance of the vehicle ; but to put more weight on a horse’s 
back or shoulders does no more for him than the frost nails 
could do. 

Mr. Brigg, in some obscure way which I fail to understand, 
hints that the resistance of a road to the load can be reduced by 
changing the angle at which the trace pulls. This would possibly 
be true enough if the pull advanced in the line of the trace, but it 
does nothing of thekind. Again I must have recourse to adiagram. 

Mr. Brigg holds that by pulling in the line A, Fig. 2, the resistance 
will be reduced, as compared with what it would be if the pull took 
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place qn the line B. But it is a pure delusion to fancy that the 
effective pull is really on the line A. It is really on the line C, and 
the dotted lines D D show the ive positi d by A as 
the vehicle advances. Toall intents and purposes, the result would 
be just the same if the trace were fixed at H. 

Mr. Brigg has fallen into his error very simply. We see a man, 
pushing a hand-barrow before him, come to a kerb. He turns 
round and pulls the barrow ; but he does not in this case pull in a 
horizontal line like a horse—he pulls in the line of the barrow 
shafts, standing still the while, and thus lifting the load. Mr. 
Brigg appears to assume that this lifting action can be continuous; 
but, of course, it is nothing of the kind, save in appearance. 

Perhaps, if he writes again, he will state more clearly than he 
has done yet what his views really are. According to my interpre- 
tation of them, he is wrong in assuming that any more can be done 
by altering lines of draught, centre of gravity, X&c., than has 
already been done. J. 

December Ist. 








EXHAUSTING BY STEAM. 

Sir,—Will any reader kindly inform me how te calculate the fol- 
lowing problems, or refer me to some author who can do so? I havea 
vessel of 100 cubic feet capacity—air-tight except at the outlet— 
and by using a steam jet of 140 1b. pressure, hope to create a 
vacuum of 20in. to 24in, in the vessel. I want to solve the fol- 
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lowing questions :—(1) How much steam of 1401b. pressure shall 

Iuse? (2) How long will it take to empty the vessel? (3) What 

ratio ought to exist between the outlet pipe and the steam pipe at 

x—a, and should I get the same results by reversing the positions 

of the pipes ? AN IGNORAMUS. 
London, November 25th. 


A CURIOSITY. 


Str,—I send you the enclosed. 
Wages, 27s. per week. 

** WANTED, a good practical Engineer. 
stand all classes of engineering.” 
plate stamping works. 


It is a curiosity in its way. 


Must maga: gr under- 
Wanted, I may add, for a tin- 
X. 





Wolverhampton, December Ist, 
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LEGAL INTELLIGENCE. 
HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 
30th November, 1891. 
(Before LORD COLERIDGE and Mr. JUSTICE MATHEW.) 
IN THE MATTER OF AN ARBITRATION BETWEEN THE RIO DE 
JANEIRO FLOUR MILLS AND GRANARIES AND 
DE MORGAN, SNELL, AND CO, 


JUDGMENT was given in this case, which raised an important 
question as to the functions of an architect, surveyor, or engineer 
appointed under a contract to see that it is duly carried out, and 
the liability of either of the parties for any errors of his, and espe- 
cially for errors of a “local” or ‘‘resident” engineer. The case 
had arisen out of a contract for the construction of flour mills and 
granaries at Rio de Janeiro. The contract, made in December, 
1886, provided that ‘‘ the work should be done” to the reasonable 
satisfaction of the consulting engineer of the company—called the 
chief engineer—and to be duly certitied by him when completed, 
and according to plans, &c., approved by him or, with 
his consent, the company’s resident engineer. The works 
to be completed before November 30th, 1888, and if 
delayed by the company, then the contractor to be entitled to 
compensation, and if caused by default of the contractor, then he 
to pay £250 for every month after the expiration of the time until 
the work should be complete, so as to be fit to be opened for use. 
The contractor to be paid £250,000—which as to £3070 was to be 
paid in cash, and as to £246,930 to be satisfied by the allotment of 
shares—the whole of the shares—except to the value of £10,000 to 
form a “‘ retention” fund—to be issued to him upon the certificate 
of the chief engineer that the works have been completed in 
accordance with the contract ; or the contractor might call upon 
the company to pay the price in instalments as the works should 
proceed, against certificates to be given by the chief engineer, but 
the contractor in such case to allow discount at the rate of 6 per 
cent. in respect of every cash payment from the date of payment 
to the date when the works should be handed over to the company. 
On the certificates of the chief engineer payments to be made, 
subject to retention of 15 per cent. up to £20,000, to be invested, at 
the request of the contractor, in securities. The contractor was to 
provide for the company £10,000 in cash for its administration 
expenses during construction, and was to employ an agent or 
engineer on his behalf at the works in Brazil, who was to make 
statements to the resident engineer of the quantity of work 
executed, &c. The chief engineer was, on the completion of the 
works, to give his final certificate. A resident engineer was, 
during the continuance of the contract, to be employed at the 
works, to be subordinate to the chief engineer, and it was to be his 
duty to measure up the works duly executed, and without delay 
to communicate to the chief engineer to enable him to give certifi- 
cates, and should the resident engineer fail to do so, the chief 
engineer might give a certificate upon the statement of the con- 
tractor if satisfied therewith. Then, by clause 26, ‘If at any time 
the works were not, in the judgment of the chief engineer or 
resident engineer, duly executed, that should be intimated to the 
contractor by the resident engineer, and if fora month the contractor 
shall neglect to alter and duly execute the works, &c., the chief 
engineer or his delegate may take the works out of the hands of 
the contractor and complete the same,” &c. By clause 30, ‘‘ Every 
difference or dispute between the company and the contractor as 
to the meaning of the contract, or specification, or in any way 
arising out of it or relating thereto, from time to time as it arises, 
including any act or decision of the chief engineer, shall be 
referred to arbitration in London.” Then there was a detailed 
specification of the works to be executed, which stated that the 
term ‘resident engineer shall signify any person appointed by the 
engineer—i.c., the chief engineer—to superintend the execution 
of the works in Brazil.” Much importance was attached to 
clause 19 of the specification:—“If at any time during the 
progress of the work the engineer or resident engineer shall 
disapprove of the materials employed, the contractor shall be bound 
forthwith to removesuch objectionable materials from the works, and 
to substitute for them others of an improved quality, and in case any 
portion of the work executed shall, in the judgment of the engineeror 
resident engineer, be considered to be defective, or not in accord- 
ance with the terms of the contract, such portion shall forthwith 
be removed, and the werk re-executed in an approved manner.” 
And by clause 20, ‘‘ The whole of the work to be carried out to the 
entire satisfaction of the engineer, and any additional work or 
machinery that may be thought necessary by the engineer not 
mentioned in this specification but thought necessary for the 
efficiency of the milling plant shall be done,” &c. Such was the 
contract originally entered into and under which the works were 
to be completed on November 30th, 1888. It was found, however, 
necessary—the mills being near the sea—to have a small jetty for 
the purpose of loading and unloading, and this, of course, somewhat 
increased the work to be done, and in the making of the sea wall of 
concrete a soil of mud was used by the contractor, of which the 
resident engineer disapproved, and this led to a reference to the 
chief engineer, who approved of the mud, and this caused a delay 
of somé months. Nevertheless, the mills were so far completed 
as to be ready for work in October, 1888, and under a provision 
in the contract the contractor became entitled to the profits of the 
working of the mills for October and November, and these profits 
came, it was stated, to about £1600, and on November 30th, 1888, 
the mills were handed over to the company, who had ever since 
been in possession and working the mills, though not, it was said, 
for some time at a profit, owing to the non-completion of the 
jetty, &c. These additional works, however, were completed in 
February, 1889, and the works, in the opinion of the arbitrator, 
should and might, but for the delay which had intervened, have 
been finally completed, according to the contract, in January, 1889, 
but were not, as he found, in fact so completed on June 30th, 
1889. In the meantime the revolution in the Argentine Re- 
public had taken place, and, the retention fund having been 
invested at the contractor’s request in Argentine securities, the 
latter had become greatly depreciated, and in other respects the 
contractor complained that he had been prejudiced by the delay 
which had taken place. In respect of these matters he made 
claims to the amount of many thousands of pounds, while, on the 
other hand, the company claimed penalties, &c., to the amount of 
£2000. These claims were, under the contract, referred to arbitra- 
tion in London, and the arbitrator's sittings took up twenty-eight 
days, and the arbitrator made an elaborate special award setting 
forth the facts so as to raise the question of law, the broad ques- 
tion being whether the company was responsible to the contractor 
for the consequences of the delay caused by the resident engineer. 
The arbitrator found that there had been seven months’ delay, 
two months of it owing to the contractor’s default, the other five 
months to the “‘ wrongful and unreasonable interference of the resi- 
dent engineer,” and for this he awarded to the contractor £6600, 
and besides an award for the depreciation of the securities 
above mentioned, he awarded alsc to the contractor the 
sum of £1600 for the profits of the working of the mills in October 
and November, 1888, and, in short, his award was substantially in 
favour of the contractor. The company objected to it on various 
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which he said Lord Coleridge concurred, in the following terms :— 
The facts, said the learned Judge, are stated by the arbitrator on 
the face of his award to enable us to deal with the points of law 
which arose in the course of the arbitration. The contract was in 
most respects in the ordinary terms—which the learned Judge 
stated to the effect above set forth—but in one respect it differed 
from those familiar to us in similar cases, for it provided that the 
certificate of the chief engineer should not be conclusive, but that 
if any disputes should arise they should be submitted to an 
arbitrator. What happened was this. The plans were approved 
of and the works commenced. In the course of the works the 
resident engineer objected, in the exercise of the powers 
confided to him by the contract, to certain materials proposed 
to be used and certain structures to be erected. n these 
objections being made by him the works were suspended 
by the contractor, and the difficulties which had been 
raised by him were referred to the chief engineer in 
this country, who overruled the decision of the resident 
engineer, and after an interval of five weeks, during which the 
works were suspended, they were resumed. In consequence of 
this delay the contractor made a claim against the comers and 
certain disputes and differences arose between the parties. Before 
the final certificate of the chief engineer was given in the terms 
of the contract, the works had been completed and handed over to 
the company, and it was arranged that all disputes should be 
referred to arbitration, and an award was made upon which the 
present questions have arisen. Now, the chief claim made by the 
contractor was in respect of the delay occasioned by the inter- 
ference of the resident engineer, and it was argued before the 
arbitrator, and subsequently before us, that the company was 
a for the interference of the resident engineer. it was 
said he was the agent of the company, and had interfered as 
their agent, and that so his acts were the acts of the company ; 
and that, as it was an implied condition of the contract that the 
contractor should not be prevented from carrying out the works, 
the breach of that implied contract entitled him to damages. On 
the other hand, it was argued for the company that the resident 
engineer was not in that sense, if in any, the agent of the company ; 
but that in making the objections he acted in good faith, though 
he was mistaken, and had raised the difficulties which had arisen 
in the discharge of what he considered to be his duty as resident 
engineer, and that the company were no more responsible for 
mistakes made by him than they would have been for mistakes 
made by the chief engineer. Now, it follows from this that the 
question discussed before the arbitrator and before us as to the 
functions of the resident engineer must depend upon the terms of 
the contract as to that officer (which the learned Judge proceeded 
to state to the effect above stated), The resident engineer was to be 
“subordinate ” to the chief engineer, and ‘‘the engineer” was to 
mean the chief engineer, and the resident engineer the person 
appointed by the chief engineer, so that the resident engineer was 
to be appointed with the sanction of the chief engineer, and 
became the resident engineer within the contract. These being 
the provisions of the contract as to the resident engineer, what is 
the law properly applicable to suchacase’? Now, it was not 
seriously controverted that if the mistakes in question had been 
made by the chief engineer the company could not have been held 
responsible for them. The learned counsel for the company, upon 
that question, referred to a series of authorities on that subject. 
In “Clarke v Watson” (18 Common Bench Reports, N.5S.), 
it was held that, where by the contract the certificate of an 
architect or engineer is a condition of the employer's liability, 
the want of that certificate prevented the contractor from 
recovering, even though it should appear that the refusal of it was 
not reasonable. So long as the employer has not interfered 
and the engineer has acted independently, in such a case it 
is final and binding upon the parties; it is a quasi judicial 
act in the discharge of a duty, and involves no liability on 
either party. In ‘‘ Roberts x. The Bury Commissioners ””—4 Law 
Reports, C.P., and in the Court of Appeal, 5 Law Reports, C.P.— 
the Court pointed out very clearly in what cases one of the parties 
might be responsible for any interference on the part of the 
engineer or other analogous officer whose conduct is called in 
question. There is an implied undertaking as to each of the 
parties that they shall not interfere with him in the discharge 
of his duties, and so long as that is adbered to on their 
part neither party is responsible for the mistakes he may have 
made. Again, in ‘Stephenson v7. Watson” —4, C.P.D.— 
it was laid down that so long as the architect or engineer has 
discharged his duty without any suggestion of bad faith he cannot 
be made responsible for errors of judgment by him in the exercise 
of his functions. Such being undoubtedly the law as to the chief 
engineer, does it apply to the case of the resident engineer? In 
my judgment it does. The resident engineer under this contract 
isin the position of the chief engineer, who is in this country, and 
can only act by the resident engineer in the actual supervision of 
the works. It is expressly provided that the resident engineer is 
to be ‘‘subordinate” to the chief engineer, and, therefore, it 
appears to us that the same principle of law applies to him as to the 
chief engineer. It was, indeed, contended on the part of the con- 
tractorthat the resident engineer was really not discharging any such 
duties as were imposed upon the chief engineer by the contract, and 
that he was, in fact, agent of the company, and that when he 
interfered he was not acting as resident engineer, but as agent of 
the company, and that, therefore, the company were responsible. 
But there is not a shadow of evidence that the company in any 
way interfered with the resident engineer, who acted on his own 
responsibility and on his own judgment as to what was right. No 
doubt the company were inlieoall af what was done by the chief 
engineer, but there was no evidence of any ratification by them of 
any acts professedly done by him on the part of the company 
such as would make them responsible for his acts, The learned 
counsel for the contractor relied upon a clause in the contract 
under which materials were to be consigned to the resident 
engineer as agent of the company, from which he argued that he was 
their agent for all purposes, but that does not follow, and the clause 
is, on the contrary, strictly limited in its scope. It appears to me, 
therefore, on the whole, that neither of the parties can be respon- 
sible for mistakes of the resident engineer, and that on the first 
and principal head of claim on which the arbitrator has awarded 
£6600 to the contractor he has no claim against the company, and, 
therefore, that the award must be altered in that respect. The 
next question raised was as to the contractor's claim in respect of 
differences in the value of the securities in which the ‘‘ retention 
money” was invested. He was to select the securities, and he 
selected Argentine securities. The works were handed over, as 
the arbitrator found, in June, 1889, completed according to the 
contract, but the chief engineer hi not given his final 
certificate. At the date of the award—March last—the 
arbitrator found that the contractor was entitled in June, 
1889, to have the final certificate of the engineer, but as the 
securities still remained in the hands of the company and the 
value of the securities had fallen seriously in the meantime, the 
claim of the contractor was that the company should be held 
responsible for the difference in value. The question is, whether 
under the terms of the contract the claim is maintainable. Now, 
the money was to be invested ‘‘in such securities as “gr upon 
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tractor shall pay £400 a month until the works should be com. 
pleted. It seems to us that the words of the contract are too clear 
to be got over, and that therefore the £400 a month for delay not 
caused by the company must be paid by the contractor. Then, 
as to the 6 per cent. interest to be paid by the contractor in 
certain events, which have happened, until the completion of the 
works, we consider that this claim also is supported and that the 
interest is recoverable. It was contended by Mr. Bray, who 
argued the case very ably for the contractor, that by a supple- 
mental contract the company were to be at liberty to take posses. 
sion of the works, paying to the contractor the profits up to 
November 30th, 1888, or up to the date when the works were 
completed, &c. But the clause also provides that it shall not 
affect the provisions of the principal deed as to the completion of 
the works and the payment of interest until completion. That 
epee to us clear and decisive of the question, ond this disposes 
of all the questions raised in the case. We come, therefore, to 
the conclusion that our judgment must be in favour of the company 
against the contractor. Lord Coleridge agrees with me in the 
conclusion to which I have come, though for the terms of the 
judgment I alone am responsible. 

On the application of the ATTORNEY-GENERAL, the award was 
sent back to the arbitrator to be altered in accordance with this 
judgment, Mr. Bray saying that he could not, of course, oppose 
this. Award sent back accordingly. 





IRRIGATION IN EGYPT. 








THE following is an abstract from the ‘‘ Minutes of Proceedings ” 
of the Institution of Civil Engineers (vol. cvii. session 1891-92, 
Part I.) of a ‘‘ Report of the Administration of the Department of 
Irrigation in Egypt for the year 1890,” The report is a voluminous 
one, and is by Lieut.-Colonel Justin C, Ross, C.M.G., Inspector- 
General of Irrigation, Egypt. It deals exhaustively with the 
whole system of irrigation in Egypt, specifying the various modes 
of distributing the waters of the Nile during the summer, or 
“sefi” irrigation, and during the flood season, and also the very 
numerous works which the extension and maintenance of this 
distribution involved, and their cost since the abolition of forced 
labour. It shows the extent of cultivated area in the provinces 
under the Irrigation Department, the large and rapidly-increasing 
amount of annual revenue derived therefrom by the Government, 
and the small cost of the irrigation per £1 of revenue, per acre, 
or “‘feddan,” of cultivated land, and per head of the population. 
New irrigating canals were opened in 1890, and others are in 

roj:ress ; flood-gauges and regulating bridges have been erected, 
and is being drained and reclaimed, agricultural roads have made 
great progress during the year, and prove to be an enormous 
improvement on the old system of camel and donkey transport, 
and a railway, following the course of the Nile from Asyut to 
Girga in Upper Egypt, was commenced, which it is expected will 
be finished by June, 1892. 

The flood-waters of the Nile, which begin to rise early in 
August and cease in October, contain so much organic matter of 
an extremely fertilising nature that the object of the distribution 
of tais ‘red water” is to effect the deposition of the solid mud 
over the greatest ible extent of land. In Middle and Upper 
Egypt hundreds of basins on the banks of the Nile have been so 
arranged as to form ‘‘ chains,” through which the red water can 
be passed on from one to another, while if the water in the river 
rises to a certain maximum height they can also be filled direct 
from the Nile. Until 1890 the mode of filling the basins had been 
insufficiently studied, and it was managed with great irregularity. 
Some were well situated either at the end of a chain or on a side 
channel outside the main line of tlow; these filled early and 
remained full throughout the season, but in others the rich red 
stream passed through the centre or on one side of the basin, 
leaving other parts without any deposit. On the Ibrahimiyah 
Canal this has been remedied by means of special red-water 
feeders, either from the canal itself or from the Nile, and in 
Upper Egypt the points of delivery have been multiplied by 
toking canals of supply on to the alluvial bank and delivering the 
water direct into nm 4 sin of a chain, while innumerable bridges 
have been built with sluice-gates to regulate the precise amount of 
water allotted to each chain of basins, and a most careful record is 
kept and tabulated of the dates at which each basin begins to 
receive red water and at which it has received ‘full irrigation,” or 
‘* Taman er Rayy,” as well as the dates of reduction, and finally 
of the emptying of the basins, or ‘‘sarf.” These particulars are 
explained at great length in the report. As soon as the flood- 
water is off the land, sowing on the deposited mud commences, 
and the most favourable time for the actual sowing is from the 
10th to the 30th of October, 

The land affected by the Nile irrigation has been divided by the 
Department into four main “ circles,” each under the direction of 
an English inspector of Irrigation and an English Director of 
Works, with some English and more Egyptian assistants and 
engineers, besides which there are three distant provinces in 
Upper Egypt, where all the officers are Egyptian. The area of 
the cultivated land is 5,657,454 acres, or 8840 square miles, 
extending for about 525 miles from the Nile mouths in the north 
to Wadi-Halfa, on the Nubian frontier in the south, The 

pulation of the provinces under the Irrigation Department is 
5,879,431, and the revenue derived by the Government from 
land-tax and lands rented by the Government was in 1890 
£E.5,084,547. 

The First Circle comprises the three ‘‘ Mudiriyahs,” or provinces 
of Kaliubiyah, Sharkiyah, and Dakaliyah in Lower Egypt, with 
a cultivated area of 1,312,422 acres, or 2050 square miles, upon 
which £E.93,086 were expended in 1890 on improvement works 
and maintenance of canals and the Nile banks, which is at the 
rate of 1s, 44d. per acre. The population in this circle numbers 
1,331,174, and had previously been insufficiently supplied by 
means of four main canals taking water direct from the Nile 
and feeding innumerable smaller distributing canals. In order to 
effect this it was customary to raise the level of the river by 
building a dam across the mouth of the Damietta branch, which, 
owing to the gradual silting up of this branch, is no longer 

racticable ; but early in 1890 the opening of the ‘‘ Rayyah 

aufiki,” a fine canal from Benha to Damietta, 110 miles in 
length, taking off from above the Barrage—near Cairo—and con- 
structed at a cost of £377,400, ‘‘completely revolutionised” the 
system of irrigation in these provinces and caused a great increase 
in the cultivation of cotton, The four main canals above men- 
tioned are now fed by the Rayyah Tanfiki, which abundantly 
supplies all the province of Dakabliyah and the northern part of 
Sharkiyah, water being only allowed intermittently on the 
‘* rotation” system during the months of June and July. It does 
not equally well supply the province of Kaliubiyah, and “ the 
very greatest pressure is being brought on the Department” to 
make another canal at a cost of 53,000 for the supply of water 
there in summer. Colonel Ross remarks, however, that without 
the aid of a loan it is quite impossible to get this large sum from 
the Public Works Budget. 130 miles of agricultural roads were 
constructed during the year in the provinces ef Sharkiyah and 
Dakahliyah and fifty-one bridges. 

The Second Circle consists of the two Delta provinces of 
Manufiyah and Gharbiyah, in which the cultivated area is 
1,346,233 acres, or 21034 square miles, upon which £E,90,177, or 
1s. 4d. per acre, were expended in 1890 by the Irrigation Depart- 
ment, the population being 1,582,289. It comprises the country 
lying between the Damietta and the Rosetta branches at the 
mouth of the Nile, where the water-supply was very short owing 
to the abolition of the dam at the Damietta mouth, but the 
deficiency was in part remedied by a new distributing canal 
124 miles long called the Safti, and by the opening of another 
canal, called the Babr Faraoniyah, with signal advantages both to 
navigation and irrigation, Engines of 526-horse power on the 
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Damietta branch and of 549-horse power on the Rosetta branch 


lemented the canal my 

rom about May Ist to July 15th the distribution of water was 
“ by rotation on a ten days’ shift,” which arrangement has become 
permanently fixed in this circle, i.e, the canals and engines run 
water between those dates for ten days and leave off for ten days ; 
and although rice is not possible over large areas, the cotton-plant. 
which requires little water in the damp sea air, will give a 
return if sown in moderation. Outside those dates the cultivators 
can have as much water as they please. 

The Third Circle comprises the two smaller but important 
Delta provinces of Beherah and Gizah with a cultivated area of 
796,773 acres, or 1245 square mills, and a population of 685,563. 
The main canals are the Beherah and the Eabmediyeh, but all 
through the summer a large proportion of the water required had 
to be raised by steam-power. The expenditure per acre was 
accordingly more than double that of the two other Delta circles 
for it was at the rate of 3s, 24d. per acre, the cost of works and 
maintenance during the year having been £E.129,284, Of this 
sum £E.49,822 was spent in pumping water into the canals by 
means of the Khatatbah and Atfeh pumps, which between them 
raised about 5,000,000 cubic metres of water per diem, while the 
Beherah Canal until after the 17th of June only discharged about 
half that quantity, and £E.30,000 had to be expended in 
dredging it. Each day’s irrigation absorbs about 20 cubic metres 
per feddan—1‘109 acre—but in Beherah the rotation for cotton 
during the summer months is eight days’ run and eight days’ 
closure. On the Mahmudiyah Canal, where much rice is grown, 
this was not considered sutficient, because long periods without 
water undoubtedly kill the rice. Rice planting is carried on 
until the 30th May, and during the first few days after it is 
above ground it is very delicate and easily destroyed by drought. 
If possible, rotations should not be put on rice canals before the 
lst of June. 

The Fourth Circle comprises the four provinces of Fayum, Beni- 
Suef, Minyah, and Asyut, in Middle and Upper Egypt, with a 
cultivated area of 1,425,724 acres, or 2228 square miles, a popula- 
tion of 1,327,134, and an expenditure in 1890 of £E,137,485, or at 
the rate of ls. 1ld. peracre. The summer irrigation is chiefly 
effected by the Ibrahimiyah Canal, which on March 15th delivered 
5,165,335 cubic metres of water, but fell to the minimum of 
2,308,202 cubic metres of water on June 6th, after which it rose 
again rapidly, The sugar-cane is here extensively cultivated, 
and the crop of 1890 was unusually large, 52,182 tons of sugar 
having been produced at the six Daira Sanieh factories, as against 
an average of 37,786 tons during the preceding seven years, and 
about 1500 tons at the Daira of the late Sultan Pasha. 

To show what a valuable crop this is when properly attended 
to, an instance is quoted of thirty acres of good land, which pro- 
duced at the rate of 38 tons of cane per acre, upon which the 
owner, after paying £3 6s. per acre of land tax, realised a net 
profit at the rate of £11 4s. per acre, in addition to his manager's 
share, which came to £4 18s, per acre. This, however, is much 
above the average. Cotton and cereals, rice and maize, were also 
largely cultivated, the general out-turn of cotton in Egypt during 
the year 1890 having been the largest on record. 4,100,000 kantars, 
or upwards of 400,000,000 Ib. , were exported, which is no less than 
one-quarter of the whole annual consumption of the United King- 
dom. In addition to these four circles three other provinces in 
Upper Egypt, Girga, Kena, and Esna, are within the administra- 
tion of the Irrigation Department. Their cultivated area is 
775,407 acres, or {2114 square miles, and the number of their popu- 
lation 953,271, The sum of £E.83,910 was here expended by 
the Irrigation Department, which is at the rate of 2s. 14d. per 
acre, 

The Department executed altogether during the year 1890 
19,969,646 cubic metres of earthwork, at a cost of £E.399,115, 
under which head are included ‘‘all repairs which are rendered 
necessary by the degradation of banks by waves, breaches, or 
passage of men and animals, and also all clearances of silt or mud 
deposits in all the public canals.” In works of ‘‘ protection against 
inundation,” ‘‘ repairs to masonry,” a temporary dam in the Nile, 
and some exceptionally costly works in the province of Beherah, a 
further outlay of £E.134,179 was incurred, and towards the total 
expenditure of £E.533,294 the Egyptian Treasury granted 
£E.400,000 in exchange for forced labour, which was finally 
abolished in the beginning of 1890. The report is interspersed 
with numerous tables and diagrams, and concludes with a mass of 
valuable statistics published as an appendix, the whole evidencing 
an extraordinary amount of care ont reg 

The addition of a small map, showing the principal canals and 
boundaries of provinces, and of a glossary, with explanations of a 
number of Egyptian expressions, together with the English 
equivalents of the Egyptian weights, measures, and values which 
are used in it, might in future issues greatly conduce to the 
lucidity of such documents, 


su 








Iron TRADES’ EmpLoyers’ AssociaTion.—The following resolu- 
tion was passed at the annual general meeting of the members of 
the Iron Trades’ Employers’ Association, held at the Devonshire 
Hotel, Keighley, Mr. vod West tt, the President of the 
Association, in the chair, moved by the President, seconded by 
Mr. B. A. Dobson, of the firm of Messrs. Dobson and Barlow, of 
Bolton, and carried unanimously :—‘‘ That the best thanks of the 
members of this Association be tendered to Mr. W. E. M. 
Tomlinson, M.P., Sir W. H. Houldsworth, Bart., M.P., Lieutenant- 
General Sir EK. P. Hamley, K.C.B., K.C.M.G., M.P., Sir F. T. 
Mappin, Bart., M.P., Sir Bernhard Samuelson, Bart., M.P., Mr. 
Mowbray, M.P., Mr. Winterbotham, M.P., Mr. J. W. Maclure, 
M.P., Mr. W. Mather, M.P., Mr. G. W. Balfour, M.P., and to the 
National Society for the Exemptiun of Machinery from Rating, 
represented by the secretary, Mr. G. Humphreys-Davies, for the 
services rendered by them during the last session of Parliament in 
connection with the Bill before the Legislature to amend the law 
relating to the rating of machinery.” 





MANCHESTER ASSOCIATION OF ENGINEERS.—An interesting paper 
describing Deakin’s improved steam vernor and valve 
arrangement was read by Mr. D. Fulton, A.M.I.E., at the ordinary 
meeting of the above Association, held on Saturday at the Grand 
Hotel, Mr. John West, the president, inthe chair. Mr. Fulton 
referred to Mr. Deakin’s invention as the first attempt to break 
away from present types of the ball governor, and all types which 
professed only to cure, and not to prevent the evil of variation in 
speed, and although there might, no doubt, in its present form be 
more than one patent or latent defect, it was an invention which 
might tend to divert the minds of engineers into new channels. 
The gist of Mr. Deakin’s plan lay chiefly in seeking to sweep away 
the whole circumlocutive governing arrangements that at present 
prevailed, and bringing his slide or equilibrium or piston valve 
immediately under the control of an elastic port which might 
consist of an elastic crosshead, an elastic piston, and an elastic 
cylinder, or cylinder placed between elastic thrust butts operated 
directly by the pressure in the steam cylinder, so that any increase 
or decrease of pressure in the cylinder, such as would be caused by 
loading or unloading the engine, at once and directly operated the 
valve spindle, so as to admit so much more or so much less 
steam as would preserve the speed of the engine unvaried. Thus 
the inventor established a sort of spring balance by means of 
which he weighed into the cylinder just sufficient steam to over- 
come the load, and no more, at the pre-determined speed. In the 
discussion which followed, the opinion was expressed that Mr. 
Deakin’s arrangement would have to be much simplified before it 
could be a commercial success, whilst general existing arrangements 
were regarded as so amply efficient that there was no sufficientreason 
for deviating from the old system of governor. Other members 
condemned the Deakin governor, and described it as purely a 
throttle valve arrangement which had long ago been discarded. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE reports brought to ’Change in Wolverhampton yesterday 
and to-day in Birmingham indicated that though new business is 
not just now of any large account, yet that the works keep well 
engaged alike in manufactured and raw iron. It is too late in the 
year to anticipate much new buying, but the orders which have 
been booked during the past couple of months are sufficient, with 
the addition of small arrivals which may be expected between 
~ and Christmas, to keep makers steadily on up to the end of 
the year. 

Change this afternoun did not present very much animation as 
regards buying in any department. But there was a satisfactory 
confident tone manifes which indicated contentment with the 
present state of the market, and fair expectations were expressed 
for the trade of 1892. 

It is pointed out with much satisfaction that the surroundings 
of trade are in a far healthier condition now than in December 
last year when business was threatened witb a serious national 
crisis and the Bank Rate was up to 6 percent. No such state of 
things exists now, and traders should take advantage of the 
circumstance, 

The shipping demand for manufactured iron is not good at date, 
and specifications in this department are rather difficult to 
secure. To some extent the falling off is usual at this time of the 
year, but it seems partly due also to a general belief on the part 
of buyers that prices may be rather lower in the new year. 
Makers, on the other hand, seem confident that iron prices will not 
be lower, and they therefore decline to book orders offered for 
January delivery under the best rates lately quoted. 

The activity which exists in the engineering trades of the district 
is, however, a good feature of current trade, and means very con- 
siderable orders to some of the district iron and steel makers, 

The sheet iron firms are engaged quite as well as recently, and 
better than some other makers, But prices are rather low, and 
most attempts to get the galvanisers to pay more end in failure. 
Sheets, singles, remain at £7 5s. to £7 10s.; doubles are strong at 
£7 15s. to £8 ; and lattens are £8 10s. to £8 15s. 

Common bars for local consumption have lately shown some 
increased movement, and are selling at £6 2s, 6d. Good orders 
were offered this afternoon by some buyers at £5 17s. 6d., but 
they were declined owing to the relatively high prices of coal. 
Two or three good orders, however, were reported at £6 for a 
moderate quantity of bar iron, and this may be noted as the lowest 
figure now entertained at the Staffordshire works. It seems clear 
that the ground gained earlier in the quarter has been lost, £6 5s. 
having been freely paid for the same quality of iron only a month 
or two ago, 

Marked bars cannot be bought under £8, while second qualities 
are £7 to £7 5s., and merchant bars £6 5s. to £6 10s. Hoops and 
strip are without change at the respective association figures of 
£6 15s. and £6 10s. 

Best boiler plates are only in moderate demand, but former 
prices are adhered to, even though some of the mills have been 
only partially employed. Current prices are:—Ordinary branded 
makes, £9 to £10 ; superior qualities, £10 to £12 ; and for charcoal 
sorts, £15, 

The pig iron trade maintains the buoyancy of the past few weeks, 
although not many new contracts are being entered int>, Makers, 
however, are well sold all round, and local producers and also 
Midland firms are sending away all their make from the furnaces. 
The stocks are therefore very small. Most makers have sold their 
production beyond the end of the current year, and are not there- 
fore at all concerned about the present state of the buying market. 
Indeed, as I intimated last week, they are rather discouraging 
fresh business than otherwise — this feature being particularly 
observable in respect of Midland makers. 

Agents of Midland pigs were very firm to-day, Thursday, in 
Birmingham at 45s. 6d. to 46s. 6d. for Northamptons, and 47s. to 
47s. 6d. for Derbyshires, 

Native foundry and cold blast pig iron prices are firm at the 
best rates of the quarter, but there has been some giving way in 
regard to forge qualities, in sympathy with the lower rates now 
quoted from outside districts. Best forge iron is £3 2s. 6d.; 
medium, £2 7s. 6d.; and common £2 to £1 17s. 6d. 

The negotiations which are proceeding between this district and 
the North of England, with a view to a joint sliding scale between 
the Cleveland and the Midland Iron Trade Wages Boards, are pro- 
ceeding satisfactorily. As the matter now stands it is understood 
that the North of England Board have appointed a committee of 
inquiry to look into the Staffordshire proposals, and ascertain if 
they would be likely to be agreeable to the Northern Board. 
Correspondence explanatory of the proposal is also taking place 
between the chairmen and secretaries of the Staffordshire and 
Northern Boards. When the committee of inquiry has reported 
probably a sub-committee of the Midland Board will be appointed 
to meet and discuss matters with the Northern Committee, but it 
is hardly likely that any appointment will be made this side of 
Christmas. ‘The fact, however, that the negotiations are proceed- 
ing is one which affords gratification to the Staffordshire trade, 
since if a joint scale were arranged it would certainly tend to lessen 
the competition between the two districts. 

The Birmingham and district machinery and engineering trades 
are fairly engaged upon a majority of foreign and Colonial work. 
Mining and ore-treating machinery is in good request for the South 
African fields, and the Cape, Egyptian, and Indian lines to hand 
for pumping and irrigation machinery and appliances also show a 
good demand. Australian requirements in this connection are not 
so large as was some time ago the case, but some good orders have 
been placed by Australian merchants for hydraulic machinery, 
presses, and cranes. ‘The home trade is moderate in the con- 
structive department. Hydraulic apparatus, including especially 
lifts and pumps, is in good request. 

Messrs. Tangyes are exhibiting at their new Birmingham show- 
room a special gas hammer, which is so economical in working that 
it will deliver as many as 2500 blows ata cost for gas of only one 
penny. 

Power presses for cutting out, drawing, stamping, and emboss- 
ing sheet metal are in good request in this district just now, and 
among the firms who are busy upon this class of work are Messrs. 
Taylor and Challen, who are also experiencing a good call for 
rotary shearing machines, lathes, tube mills, and other descriptions 
of machinery. 

Compressed air machinery is in fair demand from various towns 
in the kingdom, but its introduction into Birmingham has hardly 
proved so great a success as yet as could be desired. Messrs. 
G. E. Bellis and Co, have considerable orders in hand just now for 
plant of this description. Messrs. Greenfell and Accles, who have 
taken the works lately occupied by the Gatling Gun Company, 
are busy upon a variety of first-class machinery of the best English 
and American types, including lathes, screw-making machines, 
drills, and other classes, 

e Gatling machine gun, now known as the Accles improved 
Gatling, has lately been improved by this company in ti 





competing with British labour, whilst foreign markets are becoming 
daily more prohibitiveto British goods, and we hereby call upon the 
Government to take steps to remedy the evil, and especially to 
secure and increase a reciprocal trade with our own Colonies.” 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Manchester.—The whole outlook of trade connected with the pro- 
duction and manufacture of raw and finished iron, and the various 
allied branches of industry, continues most unsatisfactory. With the 
close of the year there is usually some contraction in buying, but 
beyond this there is just now a general disinclination to enter into 
forward engagements. Amongst merchants and users of iron the 
belief is steadily growing that next year prices will be lower, and 
consequently they are either holding back altogether from buying 
forward, or offering prices very much below current rates. 
Makers, on the other hand, have sufficient orders on their books 
to keep them going for the present, and without some substantial 
reduction in the cost of production, of which there is no early 
rospect, they do not see how they can come down in their prices. 
he result is that business is being narrowed into the smallest 
possible compass, makers and manufacturers working on with their 
contracts in the hope that some revival in trade may improve their 
position, while merchants and consumers are waiting such 
developments as the course of events may bring about. 

Although there was a fairly good attendance on the Manchester 
Iron Exchange on Tuesday, a depressed tone prevailed generally 
throughout the market, and there was very little business of any 
importance emaye | either in pig or finished iron. Buyers for the 
most part were only disposed to place out orders for immediate 
pressing requirements, and any inquiries that were stirring for 
forward delivery were based on prices on considerably below 
current quotations, that makers were not disposed to entertain 
them. There seems to be a steadily growing conviction that prices 
will be lower next year, aud merchants in anticipation of this are 
in many cases offering for forward delivery at considerably below 
makers’ present quotations. Lancashire makers, who at their list 
rates have been practically out of this market for some time past, 
are now disposed to entertain offers, and local brands delivered 
equal to Manchester are not quoted above 46s, for forge to 47s. 6d. 
for foundry, less 2. With regard to district brands, there is no 
very material change to notice, 45s. for forge to 46s. fcr foundry, 
less 24, being still about the minimum figures for Lincolnshire, and 
46s. for forge to 49s. for foundry, less 24, the minimum for Derby- 
shire delivered equal to Manchester, some makers still asking 6d. 
to 1s. per ton above these prices. In outside brands which come 
upon this market merchants are offering at very low figures. 
Ordinary G.M.B. Middlesbrough can be readily bought at 46s. 10d., 
and good-named brands at 47s. 4d., although makers’ quotations 
are not under 47s. 10d. net cash, delivered equal to Manchester. 
In Scotch iron Eglinton can be bought through merchants at 
50s. 6d., and one special sale of Glengarnock is reported at as low 
as 51s., whilst merchants are ready sellers at 51s. 6J., although 
makers still quote 53s. net cash, delivered at the Lancashire 


In the steel trade the business doing, either in raw or manufac- 
tured material, continues small, and prices show a further weak- 
ening tendency. Good foundry hematites in anything like large 
parcels could now be bought at 56s. 6d., with smaller quantities 
quoted at 57s., and ordinary steel billets are obtainable at about 
£4 12s, 6d. to £4 15s., delivered in the Manchester district. The 
business coming forward in steel boiler-plates is of no great weight, 
and £7 10s. would now represent about the top figure for Scotch 
makes, whilst local makers are disposed tw sell at £7 7s. 6d. per 
ton, delivered to consumers in the neighbourhood of Manchester. 

Most of the manufactured iron makers continue well e ed 
upon the contracts they have still on their books, but the weight 
of new business giving out is small, and merchants are holding 
back from buying further at current rates, as they seem to be 
confident that some substantial reduction upon present list rates 
will be inevitable before long. For delivery in the Manchester 
district common Lancashire bars remain at about £6, the latter 
qualities averaging £6 12s. 6d., and North Staffordshire bars 
£6 5s. Ordinary merchant qualities of sheets are still quoted at 
£7 10s. to £7 12s. 6d.,and galvanising descriptions from £7 17s. 6d. 
and £8 up to £8 5s., with the usual extras for doubles, whilst for 
hoops makers are still holding to the association list rates of 
£6 10s. for random to £6 15s. for special cut lengths. Merchants, 
however, in many cases are offering to sell at considerably under 
the above quotations. 

The engineering trades of this district remain in much the same 
unsatisfactory condition noticed of late, slackening activity being 
still reported in most departments, and as a rule it is only where 
firms have some specialities that they are securing any large weight 
of new work. Generally order books are being gradually depleted, 
and the prospects of new work being secured are not at all hope- 
ful. In railway plant some fairly large orders have recently been 
given out, both for locomotives and wagons, and locomotive and 
wagon builders are generally being kept well supplied with work. 

The coal trade of this district remains generally without that 
animation which is usually experienced at this time of the year, 
and house fire qualities still move off but moderately, with supplies 
ample for present requirements, and prices not more than main- 
tained at late rates. Steam and forge coals also continue only in 
slow demand, with plentiful supplies, not only from local collieries 
but from outside districts, whilst nearly all descriptions of engine 
fuel continue far in excess of requirements, and with heavy stocks 
accumulating at some of the collieries, surplus supplies are 
pushed for sale at very low figures. At the pit mouth best coals 
average 12s. 6d.; seconds, 10s. 6d. to 11s.; common house firecoals, 
9s. to 9s, 6d.; steam and forge coals, 8s, to 8s. 6d.; burgy, 5s. 9d. 
to 6s. 3d.; best slack, 5s. to 5s. 6d.; good ordinary descriptions, 
4s, to 4s, 6d.; and common sorts at about 3s. per ton. 

For shipment there is a continued fairly active demand, but 
prices show no appreciable improvement, and ordinary descriptions 
of steam coal can be bought at 9s. 6d. to 10s. per ton, delivered at 
the ports on the Mersey, although for some special sorts 3d. to 6d. 
above this figure is being obtained. 

Barrow.—The hematite pig iron trade is without change. Prices 
again show a drop, hematite warrants being quoted at 47s. 104d. 
per ton net cash, and it is expected that before Christmas they 
will get lower still, as there is no business in the market. Makers 
have been asking from 48s. to 49s, per ton for deliveries of 
Bessemer iron in Mixed Nos, net. f.o.b. 

In the steel trade many of the branches are sadly in want of new 
orders, but evervthing is very quiet, the only business of import- 
ance that is offering being for tin-plate bars and steel ship- 
building material. The latter description of steel is likely to be a 
good trade throughout the winter months, as new orders for 
shipping are just reported. Prices are firm at £6 2s. 6d. for plates, 
£5 15s. for angles, and £7 is the quotation for boiler-plates, the 
demand for which is good. Tin-plate bars are at £4 12s. 6d., and 
are in fair request. 

Rails are a poor trade, there being little or no business offering. 





with the feed arrangements. The feed is quicker and simpler, and 
the gross weight of the weapon is materially reduced. 

An enormous gas-holder, in diameter, intended for Liver- 
pool, is being built in Birmingham by Messrs, T. Piggott and Co., 
who have lately considerably extended their works. 

At a Fair-Trade meeting on Monday night last in Birmingham, 
convened to hear an address from Mr. J. Hall—Warminster—on 
‘* How British Industries are Ruined,” the following resolution was 
unanimously passed: ‘‘ That this meeting is unanimously of opinion 
that the present conditions of our foreign trade are unfair to 





British industry for permitting here a free market for all products 


Heavy secti are at £4 2s. 6d., light sections at £5 15s., and 
colliery rails are down at £6 per ton. Hoops, which are at £7 
to £8 per ton, are in fair demand, but competition is great. Blooms 
are quiet at £4 to £4 5s., and slabs and billets are in slow request 
at £4 5s, each. The trade offering for steel wire rods ia meagre, 
and prices remain at £6 2s. 6d. for No. 5 and £6 5s. fer No.6 
standards. 

The shipbuilding and marine engineering trades are busily 
employed, and have bocked new orders. t 

Iron ore is quiet at 9s. per ton for average sorts, net at mines, 

Coal and coke are quiet, with East Coast coke at 17s. 6d. to 








18s, 6d. per ton delivered. 
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THE SHEFFIELD DISTRIOT, 


(From our own Correspondent.) 

A FEW cold days last week excited hopes of an improvement 
in the house coal trade. The contract price, 10s. per ton, has been 
more than maintained, 3d. and 6d. per ton having in not a few 
instances been secured. Locomotive coal continues in fair request ; 
small coal is little asked for. Quotations: Best Silkstones, 12s. to 
12s, 3d.; finest thick seam coal, 10s. to 10s. 3d.; thin seams, from 
9s. to 9s. 3d.; nuts, 7s. to 7s. 6d. per ton. Coke is still depressed, 
the output, though moderate, being more than equal to the demand. 

Prices remain without change in the local iron market. A very 
satisfactory business is maintained in Bessemer steel, the pro- 
duction of which during November was equal to any month of the 
whole year. 

1 have authority for stating that the report of activity in cutlery 
orders for the United States is quite incorrect. As a matter of 
fact, our leading houses who make for the American market were 
never so badly off for orders as they are now, and it is very 
unlikely, in the face of the new tariff, they will regain their lost 
business with that country. The condition of affairs in the silver 
and plating industries is very different, the call for sterling silver 
ware being ‘especially good. The local silver and plate manu- 
facturers have obtained permission from the Secretary of State for 
women and young people to work two additional hours per day up 
to the 24th of this month. 

In Sheffield heavy quantities of wire are rolled for the French 
market. It is rolled up into various specialities, such as umbrella 
ribs, in which the French artisans excel. The new tariff of 
France, which is expected to come into force on the lst of January, 
will cause a serious increase in the duties. This has caused 
orders to come in freely in order to escape the higher imports. 
Several mills are running day and night to get the work out. 

Messrs, Ward and Payne, the well-known edge-tool and sheep- 
shear manufacturers of Sheffield, have shipped to Mr. Acton 
Adams, of New Zealand, ten of the Poelinn: seol sheep-shearing 
machines. Ten more machines are to follow as soon as they can 
be made. Mr. Acton Adams, who is one of the most extensive 
sheep owners in New Zealand—possessing four large stations— 
saw the machines during a recent visit to Sydney, when he had an 
opportunity of witnessing what it could do in competition with 
other contrivances. Mr, Adams intends to drive his twenty 
machines with a Priestman’s kerosene engine, without steam or 
water, carrying the whole plant along from shed to shed like a 
threshing machine. 

The men employed at the wagon works of Messrs. Harrison and 
Camm, of Rotherham, have had their hours of labour reduced 
from fifty-four to fifty-three per week. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE pig iron trade of this district continues in a condition most 
unfavourable to sellers, and the prospects are so unsatisfactory 
that consumers will only buy what they require from week to week, 
not having confidence enough to buy forward, and, besides, they 
account it the best policy not to commit themselves to any 
extended contracts when the tendency of prices all round is so 
markedly down. This week the price of Cleveland pig iron has 
been reduced another 3d. per ton, and most kinds of finished iron 
and steel are quoted 2s. 6d. per ton lower than last week. Both 
makers and merchants were quoting 38s. 6d. per ton for prompt 
f.o.b, deliveries of No. 3 G.M.B, Cleveland pig early in the week, 
but now they will accept 38s. 3d., which most of the merchants ask, 
and 38s. will be taken for delivery next quarter, butconsumersarenot 
prepared to pay that. Such a price as this is declared by most 
makers to be decidedly unremunerative, and as no substantial 
relief in fuel, ore, or wages can be expected, it may be expected 
that more of the furnaces will be blown out. Messrs. Bolckow, 
Vaughan, and Co. have blown in a furnace at their Middlesbrough 
Ironworks, which has been out for repairs for some months, and at 
which they will now make hematite. ten however, blown outa 
furnace at their Southbank Works. TheCarlton Iron Co. has also 
blown out a furnace. Middlesbrough warrants have continued to 
fall all the week. They were 38s. 7d. cash on Monday, but on 
Wednesday could be had at 38s. 3d., and buyers would pay no 
more than 38s, 2d. cash. Both No. 4 foundry and No, 4 foi 
pigs are reduced 3d., the former being 37s. 6d. and the 
latter 36s. 6d. per ton, though they are not in such poor 
demand as No. 3. Altogether apart from the dulness of trade, 
buyers will not rary as long as Scotch warrants are held as at 
present, because there is the fear that they will be liberated before 
long, and directly this is the case, the market will, in all prob- 
ability, become more disorganised than it is, and a still lower range 
of prices rule. Local hematite is easier, makers taking 49s. per 
ton f.o.b. for mixed numbers, though the freights continue high, 
6s. 44d. Bilbao to Middlesbrough being now the rate. 

Mr. Waterhouse, the official accountant to the Board of Concilia- 
tion and Arbitration for the Manufactured Iron Trade of the North 
of England, reports that during September and October the 
average net price realised for the iron delivered by firms connected 
with the Board was £5 10s. 9d., a decrease of 1s. 2d. upon the 
previous returns ; but this, according to the sliding-scale arrange- 
ment in force at the mills and forges in this district, does not carry 
with it a reduction of wages, so that these will remain unaltered 
for December and January, puddling being 7s. 6d. per ton, and 
other wages in proportion. The following is the summary of 
deliveries and prices for September and October :— 


Percen’ Ave net 
Description. Weight invoiced. of 7 calling price 
per ton. 
Tons cwt. qr. Ib. £a @ 
Rails 837 17 1 15 Se. «ss ST PD 
Plates 24,848 18 0 4 55°09 .. .. 5 8 898 
Bars.. .. 12,527 41 7 778 .. .. 516 7°34 
Angles 6,882 16 8 16 15°27 5 8 3°97 
45,091 16 2 14 -- 100°00 510 8°83 


As compared with the previous return, rails fell 2s. 103d., plates 
1s, 11594, and angles j7d.; whereas bars increased 67d. This 
bears out the experience, both here and in Staffordshire, that the 
depression has been more felt in the plate department than in any 
others. This year the average price in this district bas declined 
9s., making 25s. 9d. since prices began to droop in the spring of 
last year. Wages have fallen 5 per cent. at the mills oon forges 
this year—24 per cent. for April and May, and 24 per cent. for 
July and August—so that wages are now 12} per cent. below what 
they were in March last year, but still are 124 per cent. above the 
rate ruling from 1885 to 1888, which was the worst ever known in 
the trade, puddling being paid at the rate of 6s. 3d. per ton. 
That the works are very far from being all fully employed is seen 
by the fact that they only delivered 45,091 tons in the two months. 

Iron shipplates are now obtainable at £5 5s.; steel shipplates at 
£5 17s. 6d.; iron boiler plates at £6 5s.; steel boiler plates at 
£6 17s. 6d.; iron girder plates £5 10s.; iron ship angles £5 2s. 6d.; 
steel angles £5 15s.; common iron bars £5 7s. 6d.; best bars 
£5 17s. 6d.; iron sheets—singles—£7 2s, 6d. per ton, all less 2} per 
cent. discount for cash on 10th of month hades delivery, and 
f.o.b. at producers’ works. Heavy steel rails are a little easier, and 
manufacturers are quoting £4 2s, 6d. net at works, but do not find 
buyers willing to give this. Steel railway sleepers are £5 2s, 6d.; 
and cast iron chairs £2 17s, 6d. net. 

On Tuesday, at Stockton, the members of the Amalgamated 
Society of Boilermakers and Iron Shipbuilders presented an 
illuminated address to Mr. Joseph Richardson, head of the firm of 
Richardson, Duck, and Company, shipbuilders, South Stockton, on 
the occasion of his resigning the position of chairman of the Tees 
and Hartlepool ee, Association. Most of the leadi 
shipbuiliers in the district were also present. It was mention 





that the address had originated because their Association had 
thought that Ald. Richardson had not been well treated by some of 
the workmen’s representatives in Stockton with respect to the 
course of action he had felt it his duty to take in connection with 
the Corporation gasworkers, The Stockton representative of the 
Shipbuilders’ Association said that workmen who had known Mr. 
Richardson for over thirty years cculd testify to his worth, fair- 
ness, and impartiality. 

The Durham coalowners, owing to the decrease in prices and the 
decline in trade, are proposing to take steps to reduce the wages 
of miners throughout the country. 

The death is reported, at the age of 91, of Mr. Frederick 
Bailey, fitter, who was George Stephenson’s first apprentice. He 
was with the great engineer four or five years at Killingworth, 
Afterwards he worked for many years at the Forth-street Engine 
Works, Newcastle, under Robert Stephenson. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow warrant market has been quiet during the week. 
A small quantity of Scotch warrants changed hands at 47s. cash, 
being a decline of 6d. per ton on forward business, The bulk of 
the transactions has been in hematite warrants, and prices on the 
whole have had rather a drooping tendency. The d d for 
Cleveland pig iron warrants has been limited, and the prices show 
little change. 

The prices of makers’ pig iron are weak, and in some cases a 
little lower. G.M.B., Govan and Monkland, Nos. 1, are quoted 
48s. per ton, f.o.b. at Glasgow ; Nos. 3, 47s. 6d.; Carnbroe, No. 1, 
48s. 6d.; No. 3, 48s.; Clyde, No. 1, 55s. 6d.; No. 3, 51s. 6d.; 
Gartsherrie, Summerlee, and Langloan, Nous. 1, 56s.; Nos. 3, 53s,; 
Coltness and Calder, Nos. 1, 57s.; Nos. 3, 53s.; Glengarnock, at 
Ardrossan, No. 1, 56s.; No. 3, 50s.; Eglinton and ee 
Nos. 1, 50s.; Nos. 3, 49s.; Shotts, at Leith, No. 1, 58s.; No. 3, 
55s.; Carron, at Grangemouth, No. 1, 59s.; No. 3, 53s, 

The shipments of pig iron from Scotch ports in the past week 
amount to 59 tons, inst 4033 in the corresponding week of 
last year. The Uni States took 165 tons, India 170, Australia 
285, France 150, Italy 320, Germany 315, Russia 10, Holland 779, 
Belgium 420, Spain and Portugal 70, China and Japan 260, other 
countries 40, the coastwise shipments being 3004, against $456 in 
the corresponding week last year. 

The number of furnaces in blast is 77, compared with 76 in the 
preceding week and six in the corresponding week of last year. 
Four furnaces that were taken off ordinary pigs a week or two ago 
have been replaced, and three have been withdrawn from hema- 
tite. There are now fifty furnaces producing ordinary and special 
brands, twenty-one hematite, and six basic iron. 

The import trade in hematite ore is comparatively quiet. The 
freight from Bilbao to Glasgow is 6s. 44d. to 6s, 6d. per ton. 

There was ship from Glasgow in the t week sewing 
machines to the value of £16,063, machinery £7049, steel goods 
£4320, and general iron manufactures £16,410. 

The cast iron pipe trade is very quiet. 

In the finished iron branch the demand is very quiet. Prices are 
nominally unchanged, the lowest grade of common bars being 

noted £5 17s. 6d. to £6; second e, £6 2s. 6d.; highest grade, 
36 5s.; best bars ranging from £6 7s. 6d. to £6 5s.; sheets, 
£7 12s, 6d., all less the usual 5 per cent discount. 

The position of the steel trade can scarcely be regarded as 
altogether satisfactory ; the amount of new work ~~ to hand is 
very small. The tendency of values is, however, really downwards, 
onl on les may be quoted £5 15s. to £5 17s. 6d.; ship plates, 
£6 7s. 6a. to £6 10s.; bars, £6 12s. 6d. to £6 15s.; and boiler 
plates, £7, all less 5 per cent. discount for delivery in Glasgow 
district. 








The export branch of the coal trade was easing away perceptibly 
revious to the French colliers’ strike. There has since, however, 
nm considerable improvement in the demand for cargoes to 
Continental ports. The inland trade in coals is good. Prices f.o.b. 
at Glasgow are:—Main coal, &s.; ell, 9s.; splint, 9s. 3d.; steam, 
10s. to 10s. 6d. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE seems a strong likelihood that we are on the eve of 
another momentous crisis in the coal industry of Wales. On the 
lst of December a notice was issued by the coalowners to the 
whole of the colliers in South Wales and Monmouthshire, 
terminating contracts on the 3lst of December. This will affect, 
it is estimated, 80,000 men, and, unless an arrangement should be 
made, paralyse the whole district. The cause of the difficulty 
is sta’ in a few words. The sliding scale was arranged on the 
basis that large coal only was paid for. Now that judicial opinion 
has been given that colliers are entitled to be paid for small, it is 
necessary to amend the scale; and now comes the question, Will 
the colliers insist upon being paid for small? ill the coal- 
owners consent to paying for small? Both parties keep their 
intentions private. ‘‘ Mabon,” the colliers M.P., as he is 
called, simply expresses himself as hopeful that the colliers will 
a their representatives to come to a peaceable arrangement, 
and it is known that the coalowners’ representatives have full 
power. Next week mass meetings are to be held all over the 
district to elicit the opinions of the colliers, and then I shall be in 
—— position than at present to forecast the probable course of 
thi 

ions week there was a spurt in the coal trade, partially 
owing to the French strike, and Cardiff ports sent away 240,000 
tons, Swansea 30,296 tons, and Newport, Mon., 55,412 tons, 
Taking the Cardiff totals, I find that they exceed those of the 
co! nding week of last year by 10, tons. Taking the 
month of October, 1890-91, there is a decline of no less than 
60,000 tons, a clear proof of the slackness which has prevailed. 

I have not strong hopes of present activity continuing, especially 
as the strike in France is finished. Mid-week, at Cardiff, things 
were very quiet on Change, and the ruling quotations, best steam, 
were from 12s, 6d. Seconds dropped perceptibly, and could be 
had from 11s. 6d. House coal showed little animation, closing 
prices of best being from 12s, 6d., and through coal from 10s, Small 
steam can be had from all prices from about 3s. 6d. ; best small 


for house, 8s. 3d. 

Patent fuel was also weaker. Quotations: Cardiff, from 11s. 6d. 
to 12s. 6d. Coke, furnace, from 17s.; foundry, from 19s, 6d. 
Pitwood still keeps up owing to short arrivals. g Pre at Cardiff 
are better by 8s. to 10s., and at Swansea good wood com- 
manded 21s, 

On Tuesday, at Cardiff, 761 tons of ocean coal, the cargo of the 
ship Pass of Brander, were submitted to public auction. There 
was a smart competition, and eventually Mr. Flack bought for 
7s. 9d. per ton. 

One of the oldest collieries in the Rhondda Valley, the Dinas, 
gave notice a month ago terminating contracts, but I am glad to 
see that work is continued even at a re Md arrangement. So 
far back as 1844, when an explosion took place destroying twelve 
men, it was in full work, and here nearly half a century after it 
still figures. 

The depression in the steel trade continues, though mid-week at 
Swansea there was a better report. 

Tin-plate exports from Swansea last week were in great 
contrast to those of the previous week. The quantity exported 
from Swansea amounted to no less than 87,529 boxes, while the 
works contributed 35,348 boxes. This caused a gratifying reduc- 
tion in stock, which now only amounts to 98,125 boxes. Russian 
trade continues good, Batoum having taken last week 3000 tons, 
and the United States 3000 tons. 

One would have thought that this spurt would have brightened 





—., 
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up the market, but there is still a considerable degree of depression, 

One good result of the spurt has been the withdrawal of the 
stop month project. 

uotations on ‘Change at Swansea this week were as follows :— 

Glasgow pig, 47s. 4d, to 47s. 44d; Middlesbrough, 38s, 44d.; 
hematites, 47s. 94d.; Welsh bars, £5 7s. 6d. to £5 10s.; heavy 
rails from £4 5s.; light from £5 10s.; Bessember steel blooms, 
£4 10s. to £4 12s, 6d.; bars, £4 15s. to £4 17s, 6d.; Siemens from 
£5 2s. 6d. Tin-plates: Iron cokes, 12s, 6d. to 12s. 9d.; Bessemer, 
12s, 9d. to 13s.; Siemens, 13s, 3d. to 13s, 6d.; ternes, 25s, to 
27s. 6d.; best charcoal, 14s, 3d. to 14s, 6d. 

Changes at Ebbw Vale continue to be discussed. 

An interesting presentation to Mr. Trubshaw took place this 
week by his tin-plate workers on the occasion of his return from 
America, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE general state of the Silesian iron market has in no wise 
altered since last week. ‘The pig iron business is slow, with a want 
of firmness in prices, The rolling mills, on the other hand, are 
pretty well employed, and in the steel trade a fairly active business 
has been transacted of late; also the tube mills are reported in 
satisfactory occupation. In the wire and wire nail branch Rhenish- 
Westphalian competition is felt very keenly. 

In Austria-Hungary want of animation and a certain distrust, 
which have for some time characterised the iron market, continue 
undiminished. The works generally are still kept fully engaged 
upon contracts already on their beoks, but there will be a consider- 
able want of employment before long, as there is very little inquiry 
coming forward. An increase in export cannot be expected, as the 
near aesiag of the river navigation will further reduce the export 
trade to the Danubian Principalities. Heavier sorts of construc- 
tion iron particularly have slackened in demand, while the smaller 
articles of manufactured iron still meet with fair request. Prices 
have, on the whole, remained unaltered. 

The reports concerning the state of French iron industry 
continue to be anything but satisfactory. Pig iron is in quiet 
demand, but prices are irregular. For bars, mixed lots, 155f. p.t. 
has been quoted. Billets are sold at 135f. p.t. A continued brisk 
demand has been coming forward for wire rods, causing a slight 
increase in notations for this article. In the department Nord the 
state of the iron trade has been comparatively favourable during 
the last four weeks, and prices have been tolerably well maintained. 
Only in Paris it has been rather difficult to carry list quotations, 
for in that place the tendency is extremely dull. In the Longwy 
district prices for pig iron are very firm just now, in consequence 
of some pretty good orders for Germany, which had been booked 
lately. Of thirty blast furnaces twenty-four are in blast. 

The tone throughout the Belgian iron trade continues in much 
the same discouraging direction that has been reported for some 
time past. Athus sells pig iron at 147f.; but concessions are made 
in most instances. ‘The export of steel rails during the last ten 
months shows a decrease of 15,000 t., while the export of iron 
rails increased by 11,500t. Export in manufactured steel 
decreased by 7000 t., wrought iron by 6000 t., nails by 1000 t., iron 
manufactured goods by 7000 t., castings by 6000 t., rolling 
material by 500 t., and machines show a decrease of 8500 t.; in all, 
decrease of 60,500 t. Although in some special articles of the 
iron industry a fair business is doing, the general condition of the 
Rhenish- Westphalian iron market must be termed unsatisfactory. 
There is a growing want of confidence with regard to the future, 
and a consequent disinclination to enter into forward transactions 
of any importance. This is making itself seriously felt in the 
limited weight of business now coming on the market. 

The unfavourable state of the pig trade is sufficiently illustrated 
by the decrease in the pig iron production. According to official 
statements, the total production of pig iron in Germany, including 
Luxemburg, was, during the month of October, 1891, 392,166 t., of 
which 137,571 t. were forge pig and spiegeleisen, 35,790 t. 
Bessemer, 160,766 t. basic, and 58,039 t. foundry pig. In 
October, 1890, production was 373,090 t.; in September, 1891, 
390,901t. From January lst to October 31st, 1891, 3,687,822 t. 
were produced, against 3,839,081 t. for the same period the year 
before. This shows a decrease of 141,259t. within ten months. 
Some favoured makers have sold their output of forge pig up to 
January next. As regards the specifications for the coming year, 
they will cover about half the production. Prices are but with 
difficulty maintained, and leave very little profit. In the malleable 
iron branch the amount of orders coming in is en down to 
a mere nothing. Bars, as well as girders, have, on the whole, 
gone down in price and demand, dealers and works not belonging 
to the syndicate underquoting each other. In the plate trade 
the larger works continue in unchanged and, so far, satisfactory 
activity, but they have to put up with ,unremunerative prices. 
The sheet trade is as bad as ever. The wagon factories expected 
to receive additional employment by about 5000 load wagons, 
which are to be tendered for within a few days. Some good orders 
for rails are also reported to be holding out. With regard to this 
article, it may be remarked that at a tendering for steel rails at 
Duisburg the lowest offer was M. 119 p.t. at works, 

The produce of iron ores, generally foremost as mining occupa- 
tion of civilised nations, is still holding a a important place in 
Germany. Great quantities of these ores find their way to foreign 
markets every year. During the first nine months of present year, 
for instance, 144,644 kilos. were exported, against 164,807 kilos. in 
the same period of 1890. The decrease, amounting to 12 per cent., 
is accounted for by the fact that the general dulness in the iron 
industry caused less demand for iron ores than in former years. 

The imports of iron ores during the first three quarters of 1891 
also show a decrease amounting to 14 per cent., compared to the 
same period of the year previous, and owing to the same causes 
no doubt. Another proof of the dulness in the German iron 
industry is to be found in the diminished import of pig iron, which 
is even 50 p.c. less than before. 

The Administration of the Gruson Work Magdeburg-Buckau, at 
the general meeting me | held, proposed a dividend of 10 per 
cent. to be paid, after very liberal deductions. 

Orders booked, chiefly for war material, are stated to represent 
in value M. 13,000,000. 

Not only is Turkey reported to be uneasy about the security of 
the existing fortifications of her coasts, but the Dutch Minister of 
Marine is stated to have expressed his opinion that the naval 
defence of the Netherlands is deplorably backward and incomplete, 
and that no time should be lost in taking up this work. There 
being in the country ne two firms at all capable to carry out any 
orders if needful, the Minister is of opinion that foreign houses 
should be invited to tender for the new vessels to be built. 








Mason CoLLEGE ENGINEERING SocieTy.—A meeting of this 
Society was held in the Mason College on the evening of November 
25th, when a paper on ‘‘ Tramway Engineering” was read by 


Mr. T. Arnall, Mr. F. Richardson in the chair. The author gave 
a short description of the necessary Parliamentary Pte y uired 
for the construction of a line, and also of the rd of Trade 


regulations, referring s lly to those concerning electric, steam 
and cable tramways. e next proceeded to give statistics as to 
the various Birmingham a Se and the repairing of 
them, the latter item appearing to be one which depends to a very 

eat extent upon the age of the road and the amount of traffic 
suet upon it; he also described the various rails used, the 
method of laying them, and the. different methods of jointing, 

iving some interesting statistics as to the lives of rails under 

ifferent circumstances, The paper was illustrated by.drawings 
and models showing various forms of rails, and was followed by a 
discussion in which Messrs. Archer, Jones, Richardson, Till and 
Waysforth took’part. A vote of thanks to the author terminated 
the proceedings. 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, November 25th, 1891, 
QuoTaTIONs for forge iron at tide water are 
14 dols. to14‘50dols., at which several 1000-ton lots 
have been taken within a few days. Similar lots 
of Nos. 1 and 2 foundry are sold at 17:50dols, and 


16 dols, respectively. Liberal offerings of Vir- 
ginia and Alabama iron are being made at full 
prices. The weekly production is 193,000 tons 
per week, and is increasing. The accumulation 
of stocks now in progress jeopardises present 
quotations, Advices from far western points all 
show good and fairly active markets, though 
where large transactions are closed, full prices are 
not paid. Great activity prevails in the Southern 
States in all industrial channels, 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Patent String Bag Company, Limited, 

This company was registered with a capital of 
£2000 in £1 shares, to acquire a certain provi- 
sional patent relating to improvements in or 
applicable to the tying of paper bags, parcels, and 
such like wrappers, and to develope and turn to 
account the same; and to carry on any other 
business which may be ti ata ting of 
the ern © 

With slight modifications the regulations con- 
tained in Table A apply. 








E. M. Mallett and Company, Limited. 


This company was registered with a capital of 
£12,000 in £1 shares, to — an agreement 
expressed to be made between E. M. Mallett and 
Co. of the one part, and this company of the other 
part, for the acquisition of certain letters patent 
and to develope and turn to account the same; 
and genera'ly to carry on business as mechanical 


engineers, smelters, founders, and workers in 
metal and clay. 
The managing directors (for seven years from 


the date of incorporation of the company) shall 
be E. M. Mallett and John Suttman. Qualifica- 
tion not specified. Remuneration £150 each per 
annum. 





W, G@. Skelton-Corbitt and Company, Limited. 

This company was registered with a capital of 
£50,000 in £10 quset’ acquire the oul 
businesses carried on respectively at Sheffield, 
Yorks, by W. G. Skelton and Co., and at 
Rotherham, by William M. Corbitt and Co., Ld. 
also the freehold and leasehold premises and 
works known as the ‘‘Masbrough Works,” 
situate at Rotherham, and the directors are em- 
powered on behalf of the company to enter into 
agreements for the purchase of the said businesses 
and generally to carry on business as ironfounders 
steel makers, brassfounders, manufacturers of and 
dealers in grates, kitchen ranges, and all kinds of 
ornamental and other castings. 

The number of directors is to betwo. The first 
are W. G. Skelton (chairman), and E. B, Williams 
Qualification of above directors not specified, 
ordinary directors, £500. Remuneration, W. G. 
Skelton, £400; E. B, Williams, £350 per annum. 


Vera Smelting Company, Limited, 

This company was registered with a capital of 
£650,000 in £5 shares, to carry into effect = - 
ment made November 23rd between T. Andrews 
of the one part, and A. Hamilton, on behalf of 
this company, of the other part, for the acquisi- 
tion of the Don Gullermo Smelting Work, Polo- 
mares, Almeria, Spain, and to carry on thereat 
the business of miners and smelters, and to con- 
struct and maintain railways, canals, docks, Xc., 
to be used in connection with the said works, The 
first subscribers are:— 


A. J. King, 25, Claremont-square, Pentonville, N. 1 
A. —_— 76, Holsworthy square, Elm-street, 
Gray's Inn-road, W.C.,.. .. .. os cc os 1 
J. % say, 2, Argyle-place, Argyle-square, 
R. J. Dyson, 139, Kirkwood-road, Peckham... .. 1 
G. Armstrong, 57, Elwood-street, Highbury, N... 1 
» ol wi 72, Marchmont-street, Russell-square, 
W. J. Stephens, 313, Kennington-road, 8.W. .. 1 
The number of directors is not to be less than 
two nor more than eight. The first six to be 
sree’ by the signatories to the memorandum 
of association. Qualification £500, Remunera- 
tion £750, divisible. 


Richard Hill and Company, Limited. 


This company was registered with a capital of 
£50,000 in £10 shares, to acquire the undertaking 
hitherto carried on by Richard Hill (trading 
as Richard Hill and Co.), at the Newport Wire 
Rolling Mills and the Marsh Wire Works, Middles- 
brough, Yorks, in accordance with an ene 
expressed to be made between R. Hill of the one 
part, and this company of the other part, and 
generally to carry on business as iron and steel 
manufacturers, wire drawers, engineers, mill- 


wrigbts, pe er ne timber merchants, pattern 
makers, toolmakers, &c. The first subscribers 
are :— 

Shares. 


R. Hill, Middlesbrough... .. .. .. oe oe 
T. — Longnor Hall, Lebot Wood, Shrop- 
GEO se ce ce tt 68 be et te te te 
A. Hill, Nunth Middlesbrough .. .. 
L. Hill, Middlesbrough Bsincanhe 
te ae oe OF ae 
. unthorpe. lesbroug’ oe - 
E. V. Hill, Nunthorpe, Middlesbrough -. /. 2: 
The number of directors is not to be less than 
three, nor more than five, The first are Rd. 
Hill, Thos, Standbridge, and A. Hill, Qualifica- 
tion, Rd. Hill, fifty shares ; other directors, £300, 
Remuneration to be determined by the company 
in general meeting. 


Cd dk kd 





Storey Patent Knife-Cleaner Company, Limited. 

This com was registered with a capital of 
£5000 in F000 £5 shares, the first being 
founders’, to carry into effect an agreement made 





November 16th, between A. H. Storey and F, W. 
Butterworth of the one part, and T, W. Mitchell, 
on behalf this er of the other part, for the 
acquisition of certain letters patent relating to an 
improved knife-cleaning apparatus, and generally 
to develope and work the same. 

The number of directors is not to be less than 
three nor more than seven. The first are J. W. F. 
Hamilton, W. H. Storey, and F. W. Butterworth, 
Qualification, 20 shares. Remuneration, none 
until after payment of 5 per cent. dividend on all 
shares issued other than founders’ shares; after 
which £100; after payment of 10 percent., £300; 
and after payment of 15 per cent., £500 ; divisible 
in each case, 





Patent Electro-Magnetic Clock Syndicate, Limited. 

This rar | was registered with a capital 
of £25,000 in £1 shares, to c’ into effect two 
agreements, the first made October 15th, between 
William Rutton May and another, of the one 





part, and A. Hoston oi the other part; the | 


second, made Nevember 25th, between W. R. 
May of the one part, and V. Sironi, on behalf of 
this company, of the other part, for the acquisi- 
tion of certain patents relating to improvements 


| 20,302. 


| 
| 


THE PATENT JOURNAL. 
Condensed from ‘ The ——_ Official Journal of 
atents. 





Application for Letters Patent. 
«" When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


23rd November, 1891. 
20,293, AccuMULATorRS, A. C. Snell, Cornwall. 
20,294. SicNaLinG, A, C. Snell, Cornwall. 
20,295. Game Kitten and Wuistie, J. T. Turnor, 


g wood, 
20,296. Surps’ Boats Gear, R. Turnbull, Newcastle-on- 


'yne. 

20,297. Syrnons, W. T. Pates, Gloucester. 

— — Brusx and Scraper, W. H. Hewett, 
8 


20,299. Bicycues, H. F. Baker, Birmingham. 

20,300. Tarcets, J. E. Price, ——. 

a om InpicaTino or Recorpine Tarcets, C. Vogel, 

ve 

ACKGROUND for PHotocRAPHiIc Purposes, F. 
Wiese, Glasgow. 

20,308. Promotinc Dravucut in BoiLer FuRNACES, 
P. Ferguson and W. Y. Fleming, Glasgow. 

20,304. Loopep and Pits Fasric, F. Binz, Manchester. 


in electrical timepieces, and generally to work and | 20,305. Sares, 8. D. McKellen, Manchester. 


develope the same. 

The number of directors is not to be less than 
three, nor more than seven. The first to be 
——— by the signatories to the memorandum 
of association. Qualification not specified. 
Remuneration £500, with an additional 5 per 
cent. on the amounts paid by the company in 
dividends—the same to G divisible, 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, November 28th, the steam 
trawler Tynemouth, which has been built by Sir 
Raylton Dixon and Co., Middlesbrough, for the 
Tyne Steam Fishing Co., North Shields, went 
for her official trial trip. Her dimensions are: 
—Length, overall, 103ft.; breadth, t. 5in.; 
depth moulded, llft. 8in. She has been 
engined by the North-Eastern Marine Engineer- 
ing Co., of Sunderland, the cylinders being 1lin., 
17in., and 28in, by 2lin. stroke, and throughout 
the trials these engines maintained the excellent 
name which they have earned in similar vessels 
built by the same firm. The vessel is built in 
excess of Lloyd’s — requirements, and has 
a very full cutfit of the most modern appliances 
for her special trade. 

A new steamer built for the firm of Messrs. 
Rogers and Bright, of Liverpool, was successfully 
launched from the yard of Messrs, Harvey and 
Co., of Hayle, on Monday afternoon. The boat 
is of the following dimensions :—173ft. eB by 
12ft. 8in., and is to be fitted with powerful triple- 
expansion engines having cylinders 15in., 23in., 


and 38in. in diameter by 30in. stroke, with one | 


boiler 13ft. 6in. diameter by 10ft. long, supplied 
by the builders. As the vessel left the ways, 

rs. Cook, wife of one of the partners in the firm 
of Messrs. Rogersand Bright, gracefully performed 
the christeni: 


| 
| 


| 





ceremony, naming the vessel the | 


Mersey. She has been built under the inspection | 


of Messrs. Esplen and Sons, of Liverpool. 

The fine steamer, Ratho, which was recently 
launched by Messrs, Palmer’s Shipbuilding Co., 
from its Jarrow yard was taken on her trial 
trip off the Tyne on the 26th inst. The vessel has 
been built to the order of the Caledonia Steamship 
Company of Liverpool, and is of the followin 
dimensions:—Length, 380ft.; breadth, 45ft.; an 
depth, 30ft. 9in., and is capable of carrying 
upwards of 6300 tons dead weight. She has been 
built to the highest class at Lloyd’s. Her 
machinery has also been supplied by Messrs, 
Palmers, according to the specifications of Messrs. 
Flannery and Blakeston, of London and Liver- 

1, under whose superintendence the vessel has 

nm built. The cylinders are 26in., 43in., and 
69in. by 45in. stroke, with extra large double- 
ended boilers adapted for a working pressure of 
160 1b, ‘The boilers are fitted with Serve tubes. 
This is the first cargo steamer fitted with them, 
Two runs were made on the measured mile, when 
the engines worked extremely well at eighty revo- 
lutions, the vessel being — and giving a mean 
speed of over 124 knots. The vessel is fitted with 
a most efficient equipment of cargo gear, with five 
large winches and a large horizontal marine type 
boiler for driving them. The engines worked well 
throughout, and on the completion of the trial the 
vessel at once proceeded to her loading berth. 

There was launched on Saturday afternoon, 
from the shipbuilding yard of Messrs. Schlesinger, 
Davis and Co., a steel screw steamer named the 
City of London, built to the order of Messrs, 
D. C. Thomas and Sons, of London, and expressly 
constructed for their trade between London and 
Brussels, of the following maximum dimensions 
that the locks in the canal through which she has 
to pass will permit. Her length is 139ft., beam, 
23hft. and depth 12}ft., and she is built to class 
100 Al at Lloyd’s, All the most modern im- 
rovements have been introduced into the vessel 
or the rapid loading and discharging of cargo. 
The captain and officers are berthed in a sunk 
poop aft. A raised quarter deck extends over 
the engines and boilers, which are situated amid- 
ships, and upon the fore end of it is built a 
short bridge containing the chartroom and engi- 
neers’ berths, &c., while the crew are berthed 
in a topgallant forecastle. A fore-and-aftschooner 
rig has been ay wc with jib-headed trysails. 

e engines have been constructed by the North- 
Eastern Marine Engineering Company, at their 
Wallsend Works, and are on the triple-expansion 
system with cylinders, 12hin., 20in., and 33in, 

iameter with a stroke of 24in. Amongst others 

resent atthe launch were :—Mr, Walter Thomas; 

r. Pollock, who has supervised the construction 
of the machinery ; and Captain J. Berry, who 
will command the vessel, and who has just com. 
pleted his five hundredth voyage between London 
and Brussels in the company’s steamers. As the 
vessel started from the ways she was named the 
City of London by Miss Alice Nelson, of Roker, 
Sunderland, 








THE water supplied from the various 
sources to London in September were:—From the 
Thames, 53°45 per cent. ; river Lea, 30°36 per cent. ; 
springs and wells, 16°14 per cent. ; ponds, 0°15 p.c, 





ter. 
20,306. Farse Curr, H. J. and T. P. Siggins and R. H. 
Shield, London. 
20,307. Hotprasr, I. T. Miller, London. 
20,308. Puzziz, W. Schwarz, London. 
20,309. Caeques, &c., T. Ward, Barnsley. 
20,310. VeLocirepe Lamps, J. Plenderleith, London. 
20,311. Consuminc Smoke, R. Cunliffe, Manchester. 
20 -, Evecrricat Batrery Cevis, J. M. Moffat, 
on. 
20,318. Non-FURRING TEA-KETTLE, R. Hatley, London. 
20,314. ExLecrricaL THERMOMETER, J. Grat.on, Not- 


tingham. 
20,315. Boots and Suozs, W. C. Tyler, Manchester. 


| a Draw-orr VaLves for Casks, &e., J. 8. Conder, 


ndon. 
20,317. Cycies, J. 8. Prentice and W. and J. Renison, 


iw. 
20,818. Ketrie for CLosz and Oren Rances, M. Ward, 
ytonstone. 
~~. Bott Heapinc Macuivery, D. Etchells, Bir- 


20, 320" Sarety Apparatus for Hoists or Lirts, E. W. 
t, Stockton-on-Tees. 
— Szwina +. ag ge for ——. 
UTTON-HOLES, G. Speight, S. » an 

Todd, Manchester. yan 

20,322. ELectricaL MeasuninG InstRuMENTS, H. W. 
Miller, London. 

20,323. Hor-WATER Apparatus, A. and F, Fiddes and 
C. Franklin, Bristol. 

20,324. Power Presses, 8, W. Challen, Birmingham. 

20,825. SypHon WATER-wasTE PREVENTING CISTERN, 
M. Syer, London. 

20,326. Heap Firtinos, W. C. Windover, Huntingdon. 

20,327. Curr and Sieeve Protectors, C. P. Smith, 
Manchester. 

20,328. Propucinc ALTERNATING 
Kennedy, Glasgow. 

20,329. Lapies for Moitten Metat, F. J. Hadfield, 
London. 

20,330. ANTI-VIBRATION Tikes, A. C. Brown, London. 

20,331. Rance Finpers, A. W. Waymouth, don. 

20,332. INDIA-RUBBER Mats, A. G. Bradshaw, London. 

20,333. PorTABLE ADVERTISING CONTRIVANCE, N. 
Emmett, London. 

20,334. Cootinc Mitk, C. Whiteman and F. J. Cox, 


mdon. 

—, Vatves for Preumatic Tires, H. L. Roberts, 

mdon. 

20,336. WHEELS of Crcies, J. H. Herbert, London. 

20,337. Saint Cottar Fastener, A. E. Sayers and W. 
H. Tucker, London. 

20,838. Surrt Cottar Fastener, A. E. Sayers and W. 
H. Tucker, London. 


Currents, R. 


| 20,839. Derermininc Speciric Gravitigs of Liquips, 


H. 8. Keating, London. 
20,340. Movine ADVERTISING MACHINE, J. J. Rochford, 


London. 
20,341. Maxine Tasseis, &c., W. Halstenbach, Ger- 


many. 

20,342. Exve orgs, C, Blanke, Germany. 

20,343. Pocket SHarpeners for Penciis, A. Maecher, 
Germany. 

20,344. InvaLID’s TaBLE, M. A. Hawley, London. 

20,345. CLEANING TrinNED, &c., Piates, T. J. Rickard, 
London, 

20,346. PrePpaRinc Artistic Printinc Surraces, H. 
Herkomer and H. T. Cox, London. 

7, Pneumatic HorsesHoe Paps, C. Sheather, 


on. 
20, goed Movuntine Root-cuttine Macuings, J. B. Petter, 
mdon. 
20,349. Drivinc Betts, R. Temmel, London. 

20,350. Cigar LicutinG, J. Taylor, London. 

20,351. Sprinc Cottars for Screws, G. Pickhardt, 


on. 

20,352. Percues for Brrp Caces, W. Budd, London. 

20,353. Pumps, A. J. ae Lindon. 

20,354. Wasuino DisHes, W. L. Wise.—(B. W. Crissey, 
New South Wales.) 

20.355. Optica, Device, L. R. 8. Tomalin and G. 
Newnes, London. 

20,356. Evectric Arc Lamps, W. Storr, London. 

20,357. SPARK ARRESTER, J. Thornton, London. 

20,358. AXLE-BoxEs for RarLway VEHICLEs, W. Boucher, 


ndon. 

20,359. BRaKEs and ALARMs for VELOCIPEDEs, k. Maldi- 
fassi, London. 

20,360. Type-writinc Macuines, B. M. Steele and 
W. H. Miller, London. 

20,361. Kery-HoLes of Doors, &c., J. H. Newsam, 
London. 

20,362. Cartpren’s Mart Carts, E. Robinson, London. 

20,363. Errectine Insurance from AuTOMATIC BoxEs, 
H. Y. Dickinson, London. 

20,364. Merat Tusgs, C. T. Cayley and R. 8S. Courtman, 
London. 


24th November, 1891. 
20,365. Rotary Expansive Enoing, F. D. Gaywood, 
London. 


2C,866. Szatinc Hampers, W. Helliwell, Leeds. 
—- Coupiines for Extecrric Wires, A. Shiels, 


Ww. 

20,368. THERMosTats, A. Shiels, Glasgow. 

20,369, Grarine of Cycixs, C. Willson and G. Roberts, 
Grimsby. 

20,370. Ster Lappers, J. Pring, Widnes. 

20,371. Breap Graters, H. McClelland, Birmingham. 

20,372. Vatves for Ark Tires for Bicycies, &c., E. 
Bowles, Beeston. 

20,373. Cicar Hotpers, H. Skilton and E. W. Ebert, 
London. 

20,374. LATERAL Position Inpicator, P. W. Harvey, 
London. 

a ANGLE-INDICATING INSTRUMENT, P, W. Harvey, 


ndon. 

20,376. Lapres’ Dress SusPenDER, J. Caulkin, Bir- 

mingham. 

20,377. FrRamE Protector, T. and J. Butterworth, 
Failsworth. 

20,378. APPARATUS for Heatrinc CarriaGEs, R. Bell, 
Glasgow. 

— Apparatus for Consumine Smoxr, R. Bell, 

Ww. 

20,380. Lamp Guose FasTener, I. Sherwood, jun., 
Birming) " 

ap im og Lamp Burner, I. Sherwood, jun., 


Birmingham, 
— Vatves, R. H. Griffin and 8. W. Brooks, 
elagh, 












20,383. Tureap Guipe for Winpinc Frames, C. Hiimig, 
Lond 


on. 

20,384. Propucinc Cuarns without Wetprne, C. Huel- 
ser.—(G. Schilling, Germany.) 

20,385. Tires for , 4 Wueets of Cycugs, T. Clarke, 
Manchester. 

20,386. Srzam Generators, W. Ripper and R. H. 
Radford, Sheffield. 

20,387. Comss and Reeps, F. Hindle, Manchester. 

20,388. Consumine Smoke, 8S. Hoyle and A. Hasiam, 
Manchester. 

20,389. Macnetic Microruone, E. T. Whitelow, Man- 


chester. 
20,390. Trace Hooxs for ARTILLERY, J. M. Power, 


re, 

20 391. Srergoscore for Viewtne Picturgs, B. Acres, 
Ilfracombe. 

20,892. Winpow Sasu Frames for Cans, C. H. Welch, 
Manchester. 

20,393. Mountinc Lapigs’, &c., Cyctes, E. Freeman, 
London, 

20,894. NippLe for Fixinc Spokes, T. 8. Yardley, 
Coventry. 

20,395. Taz HicHianp Suezr Dip, A. Robertson, 
Oban 


20 396. IMpRovEMENT in Drivino Be ts, I. Jackson, 
Manchester. 

20,897. Drawinc InstruMeENT, J. Ashford, W. Tylar, 
and D. Grayl, Birmingham. 

20,898. Pepars for Cycies and the like, A. Trueman, 
Birmingham. 

20,399. PyrocrarHy or Poker Work, W. Hallam, 
Manchester. 

20,400. Tires, F. 8. Willoughby and T. Horsfield, 
Manchester. 

20,401. IMPROVEMENTS in VELocIPEDES, P. L. Renouf, 
Stok 


e. 

20,402. Teapots, T. A. Garrett and W. Lucas, 
London. 

20,403. IMpRovEMENTS in Motors, G. V. Priestley, 


20,404. Loom Heatps, W. E. Heys.—{ Messrs. Chaize 
Freres, France. 

20,405. Gas Stoves, 8S. R. Barrett, Birmingham. 

20,406. Drain Pipes, F. C. Lynde, Manchester. 

20,407. Harp InsuLaTING MATERIAL, &c., R. Pape, 

ong ees 

20,408. PED Sprines for Cycies, &c., J. Cheshire, 
Birmingham. 

20,409. Macuivery for Motive Power, &c., J. Walsh, 
London. 

20,410. AuToMATIC ExTRACTOR-EJECTOR, L. Reblé and 
N. Szailer, London. 

20,411. Soap Trays, F. E. Davies, London. 

20,412. PRevENTING the Breakine of Yarn, G. Hughes. 
(J. Py, France.) 
20,413. LECTROLYTIC 

Lon: 


on. 
20,414. Merratiic Tubes or Pipes, J. C. Bayles, 
ndon. 

20,415. Puate and other Grass, L. West, Lundon. 

20,416. SEPARATING MaGnetic Ore from Sanp, F. J. 
Bell and W. B. Basset, London. 

20,417. Licnt Apparatus for Lire-Buoys, J. McKirdy 
and 8 8. Carrick, London. 

20,418. ToorHep and other Gearine, A. Desgoffe and 
L. A. di Giorgio, London. 

20,419. Preventinc the Curpiinc of ALBUMINOUS 
Soxvutions, J. E. Alén, London. 

20,420. H. H. Lake.—(W. H. Harris, United 
States. 

20,421. Drittinc Macuines, H. H. Lake —(4. D. 
Quint, United States.) 

20,422. Watcu Cases, E. Borgel, London. 

20,423. Friction CLutcHes, H. H. Lake.—(7. H. Wor- 
rall and A. Lesperance, United States.) 

20,424. Brakes for Raitway Veuicies, H. H. Lake.—- 
(W. A. McGuire, United States.) 

20,425. Repucine Wire, H. H. Lake.—(E. Buell, United 
States.) 

20,426. ArTIFIcIAL Fruits, C. Hyde, London. 

20,427. Steam Borers, D. Davy and Davy Bros., 
Limited, London. 

20,428. SPARK-ARRESTER, W. Burt, London. 

20,429. Comprnation Toot, W. D. Arnot, London. 

20,430. RarLroap-switcH, J. McCarthy and W. 
Strattan, London. 

20,481. Sanp-Banp, G. Williams and A. Gardner, 


London. 
20,432. Heap Rest for Harrpressers, T. Hall, 
London. 
20,433. GARDEN Epoinc, W. H. Moberly, London. 
20,434. Pumpinc Apparatus, D. Noble and J. A. Brown, 
London. 
20,435. Pepicree Puiates for Sueer, 8. Leighton, 
iverpoo 
20,486. Cocoa, W. P. Thompson.—( Moser and Co., Ger- 


20,487. Gass, W. P. Thompson.—(R S. Pease, United 
90,188. Rie W. P. Thompson.—{R. 8. Pease, United 
90,490. i LATES, W. P. Thompson.—(R. &. Pease, United 
20,440. ves, W. P. Thompson.—(R. §. Pease, United 


State 
20,441. Pires, W. P. Thompson.—(R. &. Pease, United 
States.) 


Apparatus, G. Bamberg, 


20,442. Foorsaxts, D. Miller, Liverpool. 

20,443. Fisuine Fioats, J. Lander, London. 

20,444. Propuctne Desians on Gass, A. G. McG. Risk, 
London. 

20,445. CLEANSING MATERIAL, H. E. Walter, London. 

20,446. Service Vessets for TABLE Use, W. B. Smith , 


‘ow. 

20,447. ProvectiLes, P. G. Russell, London. 

20,448. Hicn Exp.osives, J. M. Po! , London. 

— Encines and Macuinery, C. G. Patrik de Laval, 

mdon. 

20,450. Gas Cooxinc Apparatus, T. B. Kittel.—(A. 
Beuthner, Germany.) 

20,451. Pen Nuss, T. E. Marsh, London. 

20,452. Extraction, &c., of Tannin, O. C. Hagemann 
London. 

20,453. ConnectInG ToGETHER Papers, A. W. White, 


mdon. 
20,454. Tap Socket for Barres, &c., C. J. Mayhew, 


London. 
20,455. Srrap Fastener, J. C. Bayley, London. 
20,456. REVERSIBLE Scarves, J. Mulcaster and G. Perry, 
London. . 
20,457. Driving Gear for Cycies, R. Maldifassi, 
London. 
20,458. EXHIBITING ADVERTISEMENTS, E. Stern, London. 
20,459. Envetopes, W. W. Horn.—(J. Ball, United 
States.) 
25th November, 1891. 
20,460. Sipe Licuts for Steamers, E. Jobling, London. 
20,461. Propuction of Sree Incots, E. K. Dutton.— 
(A. Mathies, Germany.) 
20,462. Piacine Banps Rounp Ro srs, J. H. Evans. 
—(W. Gerhardi, Russia.) 
20,463. Close Cookine Rances, H. Hague, Belper. 
20,464. ReverRsIBLE DampPerR Frame, H. Hague, 


Belper. 
20,465. ComMBINATION TENNIS Bat Press, F. Cooke, 


London. 

20,466. Cuuck for Borine Taps, R. R. Lawson, Man< 
chester. 

20,467. Waste WaTER Cxosers, J. Kirkman, Manches- 
te 


r. 

20,468. ConsTRuCTION of ExTENSION TABLES, A. Mason, 
Sheffield. 

20,469. Stupine Ort Lamps, C. W. Kemp, Birmingham. 

20,470. Horsts, M. J. Adams, Yorkshire. 

20,471. MrTa.Lic Bepsteaps, 8. and 8. W. Wilkes and: 
The Atlas Bedstead Company, Birmingham. 

20,472. ComPRESSION VALVE for FREEZING MACHINES, 
J. L. Seyboth, London. 

20,473. StoRaGE of AsH-PiT REFosE, W. Hughes and 
E. Nugent, Liverpool. 

20, i See Burron COarps, F. Biddell, 

ni 
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20,475. Game, T. I. and W. Gray, Northumberland. 

20,476. Combpinep HotpeR and Srraiver, T. A. 
Williamson, Birmingham. 

7 Dyzinc Hanks of Yarn, W. and H. Broadbent, 


ifax. 
20,478. Busks for Srays, A. Jeffery, Ecclesfield, near 
Sheflield. 
20,479. Lastinc Macuine for Boors, W. H. Dorman, 
Stafford. 
20,480. ReouLator for Sream Enarngs, J. Pilet, 
London. 
20,481. Money Boxes, F. J. Gibbons, Birmingham. 
20,482. ManuracrurE of Mera Tanks, U. Rose, 
Glasgow. 
nee of Pyeumatic Tires, J. R. Rickard, 
ndon 


20,484. Wine Mutter, W. Buck, London. 
20,485. Sarery Devices for Evecrric Circuits, F. 
Bryan, London. 
20,486. Arpiiance for Curtinc Hair, T. H. Wem, 
Birmingham 
20,487. Parent Sicurer, G. R. Cartmel, Southport. 
20,488. Tip for Bictiarp Cugs, W. Jones and G. Wass, 
King’s Norton. 
20,489. Camera Boxes, W. Tylar, Birmingham. 
* 20,490. Motors, C. McG. Bate and F. E. D. Acland, 
London. 
20,491. Seauinc Joints of Pirgs, R. W. Lewis, 
London. 
20 492. Recutatine Currents, L. B. Miller and M. W. 
Woods, London. 
20,493. Heating GREENHOUSES, &c., F. W. Ashford, 
London. 
20,494 * eae ToRN-BUCKLES, R. L. Barclay, 
ndon. 
—. Cas Brake, 8. A. Watkins and J. Roberts, 
ndon. 
20,496. Evecrricat Switrcu, A. Champion and J. Moss, 
ondon. 
20,497. Rorany Cuucks for Latues, W. F. Smith, 
London. 
see Facine Toots, W. A. and F. Pearn, 
udon. 
— Dairr-Lixe Apparatus, R. G. Lacey, Earls- 
fi 


eld. 

20,500. Manuracture of Bettinc, C. E. Angus, 
London. 

20,501. Drittinc Macuines, W. Habersang and F. 
Zinzen, London. 

20,502. Desien and Snare of Spoons, T. Roberts, 
London. 

20,503. Soces for Boots and Ssoxs, G. F. Hall and 
J. W. Baker, London. 

20,504. Stamp Batrery for Crussinc Orgs, A. Fairlie, 
London. 

20,505. Mrasurinc ATracuMent for Scissors, A. I. 
Campbell, London. 

20,506. MicRopHone TransMitTERs, Sir C. 8. Forbes, 
Bart., London. 

20,507. ConTRoLLinc Runaway Horsss, F. B. Tyler, 
London. 

20,508. DyNaMO-ELECTRIC Macuines, T. H. Williams, 
London. 

20,509. ComBinc Woot, &c., G. E. Donisthorpe and T. 
Burrows, London. 

20,510. Freezinc Macuines, W. H. Parker, London. 

20,511. Gas Enornes, E. G. M. Donnithorne, London. 

20,512. Treatinc Ous, R. R. Graf, London. 

20,513. SypHons for Borries, &c., W. B. Fordham, 
London. 

20,514. Propucinc Oxycen, C. F. Claus and J. A. 
Elsner, London. 

20,515. Breecn Bouts, K. Krnka, London. 

20,516. Carryinc Forks of Cycies,G Pilkington and 
B. Done, Birmingham. 

20,517. Beaxtnes for Cycies, G. Pilkington and B. 
Done, Birmingham. 

20,518. Grinpinc, &c., Gratin, 8. Straker and The 
Central Cyclone Company, Limited, London. 

20,519. Propucinc Printinc Surraces, O. Imray.— 
(The Tachytype Manujacturing Company, United 
States.) 

20 520. SHearinc Saeer and Cuippinc Anima.s, C. 
Burgon, London. 

20,521. Ones, A. M. Clark.—(C. G. Richardson, W. D. 
Firsthrook, and BE. H. Davis, Canada.) 

20,522. Nozzues, R. Simon, London. 

20,523. ExameLiine Kiins, F. Plant, London. 

20,524. Firrinc for Evecrric Licut, W. W. Horn.— 
(0. Strom, United States.) 

20,525. Travettinc Lamp, O. Fergusson and L. 8. 

ird, London. 

20,526. Cuimney Cow s, J. H. Pett and R. Matthews, 
London. 

20,527. Joints for Metat Conpuctors, J. O, Fowler, 
London. 

20,528. Ligut Protectors for Lamps, W. Wright, J. 
Hirshfeld, A. P. Morison, and W. Morison, London. 

20,529. Rai Jornts, E. T. Hughes.—(J/. A. Eno, United 
States.) 

20,530. Suip TeLecrapus, A. B. W. H. Cords, London. 

20,531. Tricycies, O. G. Ségur-Cabanac, London. 

20,532. Corner SHre_ps or Protectors, D. H. Rock- 
well, London. 

20,533. ADVERTISEMENT TaBiets, &c., G. Solomon, 
London. 

20,534. Treatment of Foot-anp-MoutH Diseases, J. 
Muir, London. 

20,535. Crosinc Doors, H. H. Leigh. —(G. Drowet, 
France.) 

20,536. Macazine for BREECH-LOADING FiRE-aRMs, 
C. W. Sponsel, London. 

—. Pyeumatic Tires for Cycies, J. W. Smallman, 

mdon. 


26th November, 1891. 


20,538. Meratiic Suogs for Horses, C. Challoner and 
J. Moreton, Longport. 

20,539. Stanps for Umpre.was, &., H. Haes, London. 

20,540. Trimmep SKiRtine, H. B. Tidswell, F. White, 
and M. E. Dickinson, London. 

20,541. Birp, Monkey, and other Caces, G. Baker, 
jun., Birmingham. 

20,542. IncaANDEScCENT Lamp Howper, T. J. Rickard, 
Newport. 

20,543. Ecastic Tires for Wuee.s, J. Hill and H. 
Whitehouse, London. 

—, Povisine Tin or Terne Piates, E. A. Bath, 

ndon. 

20,545. TeLepHonic ExcHancE SIGNALLING, A. R. Ben- 
nett and R. McLean, London. 

20,546. Rartway Carriace Cour.inos, C. Liggett and 
J. Taylor, Nottingham. 

20,547." CopyInc APPARATUS, 
Schwarz, Berlin. 

20,548. Hostexy and Unpercioraine, K. T. Suther* 
land and G. Esdaile, Manchester. 

20,549. Lock and Hanocinc F Rae and Sasu, 8. Kirk 
and W. McDougal, Newcastle-on-Tyne. 

20,550. Lastinc Boots and Ssosgs, F. Cutlan, Welling- 
borough. 
20,551. Suarper Ratt for MuLes and Twriners, B. A. 
Dobson, R. Hardman, and J. Smith, Manchester. 
20,552. Inkinc in Copyinc Macuines, A. E. Field, 
Portsmouth. 

20,553. Rotary Compound Enon, C. G. Hildebrandt, 
London. 

20,554. Dyes, R. Hanson, Halifax. 

20,555. Butrer Printinc MAacHINE, 
Glasgow. 

20,556. ANTI-sLIppinc Appliance, C. 8S. McIntosh, 
Glasgow. 

20,557. Toxinc Puotocraruic Prints, T. H. Powell, 
London. 

20 558. Tuses of Preumatic Tires, C. Macintosh and 
Co., and J. W. O. Walker, Manchester. 

20,559. Rottinc and Megasurine Cioru, J. Alverti, 
Manchester. 

20,560. Pseumatic Arr Cusnion Lininos, H. Waterson, 
Birmingham. 

20,561. Curtinc Toor Wueexs, R. J. Alpe, Birming- 


ham. 
20,562. STOPPERED Bort.e, J. Redman, London. 


P. Treutler and P. 


R. F. Kerr, 





SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


460,262. Decrementatty HARDENED ARMOUR 
Piate, H. A. Harvey, Orange, N.J.—Filed April 
Ist, 1891. 

Claim.—(1) The herein described method of pro- 
ducing a decrementally hardened tenacious armour 
= which consists in inclosing a low steel plate 

tween a mass of non-carbonaceous material on one 
side and amass of granular carbonaceous material 
firmly packed upon the other side contained in a com- 

partment formed within the heating chamber of a 

suitable furnace, and in maintaining the said heating 

chamber fora predetermined period of time at a tem- 
perature above melting point of cast iron, and in 
subsequently chilling said plate, whereby a stratum of 
steel of prescribed thickness upon the side of the 

_— against which said carbonaceous material has 
n is made to acquire a heterogeneous 

crystalline structure and a condition of excessive 


[460,262] 


























hardness upon its exposed surface, and a condition of 
gradually diminishing hardness as the depth from 
said surface increases. (2) As a product of the herein- 
described process, the decrementally hardened steel 
armour plate herein described, consisting of a plate 
ef tenacious steel presenting upon the side intended 
for receiving the impact of projectiles a stratum of 
prescribed thickness of ununiform crystalline structure 
uniformly and highly supercarburised and excessively 
hard at its sapenll surface, and less and less carburised 
and gradually diminishing in hardness as the depth 
from said surface increases. 

460,302. Mecuanism ror Raltsinc THE WEIGHTS OF 
Drawine Rouuers, A. Lucas, Macon, Ga.— Filed 
February 13th, 1891. 

Claim.—In a device of the character described, a 
supporting frame, levers pivotted therein at one end, a 
shaft journalled in the opposite end of the said frame, 
carrying an excentric or crank which the free ends of 
the levers engage, a cog wheel secured to the said 


[460.302] 8 






shaft, a U-shaped frame secured to the supporting 
frame and carrying a worm gear which engages the 
said wheel, the rolls, weights connected with the rolls, 
and stops connected with the weights which engage 
the upper sides of the levers, the parts combined 
substantially as shown and described. 


460.319. Sream Enorne Connection, £. Courtright, 
St. Ignace, Mich.—Filed May 3rd, 1890. 
Claim.—An engine attachment comprising a frame 
having a slideway thereon and a shaft journalled in 
said frame, combined witha triangular beam having 


[460 319] 





an excentric connection with the shaft, a crosshead 

on said way, said crosshead having a pivottal con- 

nection with the triangular beam, and the cut-off rods 
attached to the oscillating ends of said beam, substan- 
tially as specified. 

460,380. Recrinpixc Too. for Vatve Seats, J. 
McGarvey, Alleghany, Pa.—Filed January 30th, 
1891. 

Claim.—{1) The regrinding tool having projecting 
beyond ie dn surface a guide adapted to enter the 
valve seat passage for centreing the tool upon or with 
relation to the valve seat in regrinding the latter, sub- 
stantially as set forth. (2) The regrinding tool having 
the emery wheel or grinder provided with an inter- 
nally screw-threaded bushing having a downward ex- 





tension projecting beyond the lower surface of grinder 
or wheel and ada) to serve as a guide or centreing 
device for the lower end of the tool mandrel or holder 
and to engage said end of mandrel or holder, substan- 
tially as specified. (8) In a nding tool for valve 
seats, the combination, with the tool and its lower 
end centreing device or guide and mandrel or holder, 
of the upper centreing device or guide having 





or binding screws and an underneath serially stepped 
or shouldered surface, substantially as set forth. 


460,428. MerHop or So_perine or Brazino py 
Exxcraicity, C. L. Coffin, Detroit, Mich.—Filed 
April Lith, 1890. 

Claim.—The herein described process of soldering or 
brazing, isting in ting one or both of the 
articles to be soldered or brazed with one pole of a 
generator, connecting the tool to the other pole of the 





460.428 
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generator, bringing the tool in contact with the solder 
and seam to be soldered or brazed, and passing an 
electric current through the tool and material while 
the tool is maintained in contact with the solder and 
seam, substantially as set forth. 


460,617. Drrecr-actinc Enoine, H. G. 
Lykens, Pa.—Filed January 17th, 1891. 

Claim —The combination, with a cylinder provided 
with inlet ports, of a long piston working in the 
cylinder, and separate lift valves resting upon seats at 
each end of the cylinder and normally closing the 
said inlet ports and adapted to open automatically 
when the pressure behind them is released by the said 
piston, substantially as set forth. The combination, 
with a cylinder provided with the inlet passage d, 
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the valve seats E’ and F’, the inlet port ¢, the valve 
chamber g above the valve seat F’, and the small port 
H. between the said chamber and the cylinder, of the 
two valves connected together and normally resting 
on the said seats, and along piston provided with a 
groove adapted to uncover the said port A, thereby 
relieving the pressure in the said chamber and per- 
mitting the valves to open automatically, substantially 
as and for the purpose set forth. 


460,670, Mernop or AND APPARATUS FOR ENGRAVING 
Hotiow Giassware, A. Tachinkel, Hoboken, N.J. 

— Filed December 19th, 1890. 
Claim —The method herein described of engraving 
hollow articles of glassware, which consists in impart- 
ing to said articles a rotary motion on their axis and 





















subjecting the same simultaneously to the action of an 
engraving die of the same shape and size, which is 
rotated at the same speed but in opposite direction 
to the article of glassware and held in tangential con- 
tact therewith, substantially as set forth. 


460,696. Compressinc Apparatus, F. Windhausen, 
Berlin, Germany.—Filed January 8th, 1889. 
Claim.—(1) Ina hine for producing cold by the 
expansion of a gas liquefiable under mechanical com- 
pression, the combination, with a compressor having 
achamber A, provided with a piston, a chamber A’, 
Minne | with the chamber A and taini 
a pressure fluid X, confined between the piston and 
the stuffing box of the piston-rod, of an expansion 
cylinder C, having a piston provided with a valve r, 
a space ¢ around the piston-rod, a valve s, and a space 
m’ within the stuffing-box of the piston-rod and com- 
municating with a space m in the stuffing-box of the 











as and for the 
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compressor, substantially 
setforth. (2) Ina hi 











pipe /, provided with a check valve l’, through which 
to draw carbonic acid gas from an extraneous source 
into the machine, substantially as described. 


460,991, Incanpescent Exxcrric Lamp, A. L. Rein. 
mann, New York, N. Y.—Filed February 1th, 1891, 
Claim.—(1) The method of making incandescent elec- 
tric lamps having leading-in wires com: of two 
sections of platinum wire with an intermediate s ection 
of —- wire, which consists in forming a glass seul 
around the lower section of the platinum wire, sur. 
rounding the copper sections with glass tubes having 
vent openings in the sides, then ing the upper ends 
of the tubes around the upper platinum sections, then 
closing the vent openings, securing the carbon con- 
ductor to the leading-in wires, and sealing the mount 


{460.991} 





so formed into the lamp bulb in the usual way, sub. 
stantially as and for the purposes described. (2) An 
incandescent electric lamp the leading-in wires of 
which are each composed of two separate sections of 
platinum wire with an intermediate section of copper 
wire, the — sections being sealed in the glass 
and the intermediate section of copper wire being 
inclosed in a glass tube, substantially as and for the 
purposes described. 
461,002, Lusricatine Device, J. B. Totman and M,. 
Bricksen, La Crosse, Wis.—Filed April 4th, 1891, 
Claim.—(Q1) In an attachment for lubricators for 
steam cylinders the combination, with a body pro. 
vided with an enlarged oil conduit and having an 
inclined surface a — of its length, of a perforated 
plug in the conduit beyond the inclined surface, and 
a steam conduit leading from the steam pipe and 
communicating with the oil conduit opposite to and 
discharging upon the inclined surface, substantially 
as described. (2) In an attachment for lubricators for 
steam cylinders, the combination, with a body having 





two » ac with the steam 
supply pipe and one of them with the oil supply, of a 
perfora’ plug across one of the .channels, said 


channel being formed with an inclined surface, and 
an oil chamber above the plug, substantially as 
described. (3) In an attachment for lubricators for 
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steam cylinders, the combination, with a body pro 
vided with a channel for the passage of the oil and a 
second passage for the entrance of steam thereto from 
the steam pipe of a plug in the y e, the inner end 
of which is hollow and provided with rforations, 
and a perforated plate in the end of the plug, substan- 
tially as described. (4) In an attachment for lubri 
cators for steam cylinders, the combination, with a 
body provided 4 two passages, each communicat- 
ing with the steam supply pipe and one of them with 
the oil supply, of a perforated plug across the oil 
passage beyond the entrance of the steam passage, 
rforated tube at the end of the oil passage, project- 
ng into the steam supply pipe in the direction of the 
yeumge of the steam to the cylinder, and a removable 
plug in the end of the tube, substantially as described. 
461,083. Pick, J. M. Matthews, Asheville, N.C., and 
A B&B. Francis, Cleveland, Ohio.—Filed November 
17th, 1890. 

Claim.—In picks, the combination of head A, having 
recesses N N, shank ¢, and nut a, with handle socket 


{461.083} 





B, having expanding sides b b, provided with lugs x r 
and aperture & to afford access to nut a, substantially 
as shown and described. 


461,084. Cock, R. N. Pratt, Hartford, Conn.—Filed 
December 30th, 1890. 

Claim.—(1) In combination with the body and plug 
of the cock, a tapering cell having openings through 
its side walls, which cells are of varying thickness, 
loosely held between the body and the plug, whereby 
a portion only comes in contact with the plug, sub- 
stantially as specified. (2) In combination with the 
body and plug of a cock, a tapering cell having open- 
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ings through its side walls, loosely heli between the 
body and the plug, a portion of the interior of said 
cell being concentric with and a portion excentric 
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expansion of a gas liquefiable 
p sal , the wat ation with the compressor and 
an expansion chamber C, of a pipe g, affording com- 
munication between the compressor and the expan- 
sion chamber at their stuffing-boxes, and a branch 








with the Plug, substantially as specified. (3) In com- 

bination with the body and plug of a cock, a tapering 

cell formed of vulcanised fibrous material with open- 

ugh its side walls, said walls of varying 

ickness, loosely held between the body and the plug, 
stantially as specified 
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PROSPECTS OF THE LONDON WATER SUPPLY. 
No, II. 


Tuus far, in discussing the subject of the water supply 
required by the metropolis and its suburbs, we have 
mainly considered the magnitude of the demand conse- 
quent on the future increase of the population. We now 
proceed more especially to inquire as to the sources 
whence the supply is to be obtained. In the first place 
we propose to look at those sources which lie nearest to 
the metropolis, and which are naturally connected with 
an extension of the existing works. On this subject some 
valuable evidence is to be found in the sixth report of the 
Rivers Pollution Commission of 1868, treating of ‘‘ The 
Domestic Water Supply of Great Britain.” It is a 
ponderous Blue-book, but the part relative to London is 
well worthy of careful examination, and is, perhaps, the 
more to be depended upon, as having been prepared at a 
date remote from the present period of excitement and 
controversy respecting the position of the Water Com- 
panies. Although the Commissioners received their 
appointment in 1868, this particular report did not 
appear until 1874, a date which, nevertheless, pre- 
ceded the Metropolis Waterworks Purchase Bill 
of Sir Richard Cross by six years. As Dr. Frankland’s 
report on the Metropolitan Water Supply for 1873 
appears in the Blue-book, we may presume that the 
contents generally come down to the close of that year. 
Major, afterwards Sir Francis Bolton, had been ap- 
pointed Water Examiner under the Metropolis Water 
Act of 1871, and the Commissioners insert a copy of his 
report for the month of September, 1873, setting forth 
the number of houses supplied by the London Water 
Companies as being 505,295, by which we may estimate 
that the population receiving the supply amounted to 
about 34 millions. These figures are of value as showing 
the state of affairs at the time when the Commissioners 
drew up their report. We are thus informed as to a 
period six years later than that which is dealt with in the 
Report of the Royal Commission on Water Supply. In 
the meantime the number of houses had increased by 
nearly 64,000, and the population by at least 400,000. It 
is somewhat important to look back and observe that 
the terms of the Commission issued in 1867 had reference 
both to the quantity and the quality of the supply fur- 
nished to the metropolis, as well as to other large towns, 
and required the Commissioners to ascertain in what 
degree an unpolluted and wholesome supply could be 
obtained by collecting and storing water ‘in the high 
grounds of England and Wales,” or whether there were 
other districts in addition to these from which a good 
supply of water could be obtained, either for the metro- 
polis or the principal towns. 

With instructions such as these before them, it is 
remarkable that the Commissioners of 1867, with the 
Duke of Richmond as Chairman, and Sir John Thwaites 
among the members, together with Mr. Joseph Prestwich 
and others, should have arrived at the conclusion that 
there was no occasion to advise any radical change in 
respect to the water supply of the metropolis. They 
contemplated some improvement and extension, but they 
went no farther. It may be said they under-estimated 
the coming need; and evidently they did do so in 
respect to the volume of the water that would be 
required. But the Rivers Pollution Commissioners came 
later on, and had clearer light on the subject. They 
exhibited a high appreciation of the store of water to be 
obtained from sources immediately contiguous to the 
metropolis. In their judgment—and this included the 
opinion of Dr. oealben —the metropolis had on its 
borders a source of supply excellent in quality as well as 
adequate inamount. They use such terms as these: “In 
the whole course of our experience, we have found no 
catchment basin so rich in springs of the finest drinking 
water as that of the Thames.” They declare their con- 
viction, based on “the most conclusive evidence,” that 
the chalk, oolite, lower greensand, and new red sandstone 
are the best water-bearing strata in the kingdom, their 
capacity for holding water being very great, and the 
quality of the water yielded by three of them being 
“unsurpassed.” The chalk, oolite, and lower greensand 
make up a very large proportion of the collecting ground 
of the Thames basin, and the Commissioners state that 
even where these strata dip below the London clay, or 
other impervious formations, they are still charged with 
water and are easily accessible to the boring rod. On 
this point perhaps we should observe that the lower 
greensand has not been found accessible in the metro- 
politan area, though it does not lie far away. But this 
circumstance does not invalidate the conclusion arrived 
at by the Commissioners, when they say, ‘‘ We are of 
opinion that the whole of the metropolis and its suburbs 
should be supplied exclusively with the spring and deep 
well water of the Thames basin.” They state that this 
opinion is founded, in the first place, upon the excellence 
of the water, and, in the next place, “ upon its abundance 
within a moderate distance of the metropolis.” 

The prospect of getting any considerable quantity of 
water by means of deep wells in the central part of 
London, after the manner of the Corporation well now in 
oe eg in Stoney-lane, Aldgate, does not look very 

opeful when viewed in the light of certain remarks to 
be found in the report of the Rivers Pollution Commis- 
sioners. It is stated that the water-bearing strata 
beneath the London clay appear to be much more com- 
pact than those which have not the superincumbent 
pressure of this stratum to bear. The former are there- 
fore less efficient as sources of potable water. Assuming 
that all risk of surface soakage can be avoided in properly 
constructed artesian wells, the Commissioners are yet of 
opinion that the strata beneath London will not prove to 
be an available source for any important portion of the 
asec waa water supply, although the water, if pre- 
served from surface soakage, would be, in respect to 
softness, much superior in quality to the ordinary chalk 
and oolitic waters. The softness of the water obtained 
from the Corporation well agrees with this statement. 





We may also remark that there are many artesian wells in 
London, and the total supply obtained from them must be 
a respectable quantity in itself, though the Commissioners 
are doubtless right in their conclusion that wells under 
London are not likely to be ‘ of much use for the supply 
of the metropolis.” In fact, we see at the present time 
great distrust expressed by some authorities as to the 
capabilities of the deep wells outside the metropolitan 
area. But the Rivers Pollution Commissioners have 
recorded their opinion that although there is not much 
water to be obtained from the chalk below London itself, it 
would not be necessary for many years to come—that is, 
from 1878—to resort to the distant springs of the upper 
Thames. Granting that this expression dates back for 
nearly twenty years, the progress of time seems to be 
met by the anticipation that “within forty miles of St. 
Paul’s a sufficient volume of deep well and spring water 
can be obtained for the present daily wants of the 
metropolis,” and that the radius of the circle from whence 
supplies would have to be drawn would only need to be 
“very slowly lengthened to meet the requirements of an 
increasing population.” Hydro-geological data are given 
in support of these views. Allusion is made to the report 
previously given by the Royal Commissioners of 1867, who 
did not agree with the expectation that an almost un- 
limited increase of water could be obtained ‘‘ by simply 
tapping the natural reservoirs of the chalk, it being 
objected that the supply to these reservoirs must be 
evidently limited by the amount of the rain water.” The 
Rivers Pollution Commissioners assent to this view of 
the case, but cite their own calculations as showing that 
the chalk formation within fifty miles of the metropolis 
is capable of yielding no less than five times the volume 
of the river water supplied at that date by the metro- 
politan companies. The chalk beds in the neighbourhood 
of Brighton are excluded from this reckoning, as not 
being within the Thames basin. 

At the date to which the Rivers Pollution Com- 
missioners refer in the passage just cited, the river 
water supplied to London would average at least 100 
million gallons per day. These authorities, therefore, 
hold out the expectation that 500 million gallons per 
day is the quantity which the chalk formation within 
fifty miles of London is capable of yielding. Whether so 
much of this can be reckoned upon as available forthe sup- 
ply of the metropolis is a point which the Commissioners 
do not make quite so clear as could be wished. They do 
indeed say that a calculation limited to the area of the 
chalk within thirty miles of the metropolis indicates the 
quantity of 202 million gallons daily “ as the theoretical 
maximum supply available from that area.” So also they 
reckon that the fifty-mile radius would produce 512 
million gallons per day from the chalk and upper green- 
sand. They say distinctly that these quantities represent 
“the maximum water supply from chalk wells available 
within thirty and fifty miles respectively of the metro- 
polis.” The volumes apparently correspond to six inches 
of rainfall annually. Whatever question may be urged 
with regard to the figures and their precise meaning, 
there need be no doubt as to the conclusions which the 
Commissioners found upon them. They assert that 
“abundance of spring and deep-well water of excellent 
quality can be procured in the basin of the Thames, and 
within a moderate distance of London.” They recom- 
mend that the metropolis and its suburbs should be 
supplied, on the constant system, “exclusively” with 
this ‘‘ palatable and wholesome water.” As for getting a 
supply of water for the metropolis from North Wales, or 
from the lakesof Cumberland, the Commissioners acknow- 
ledged that such schemes were capable of furnishing the 
metropolis with an abundant and excellent supply. But 
they proceeded to remark that such schemes would be 
“very costly,” and, in their opinion, were “ unneces- 
sary.” 

If the report of the Rivers Pollution Commissioners on 
the subject we are now discussing is to be relied upon, 
it settles the whole question as to the proper source of 
the metropolitan water supply. If the report is not to 
be taken as a guide, there must be some serious error 
attaching to it. But assuredly there is one conclusion 
to be arrived at, corresponding to that which we deduced 
last week from the report of the Duke of Richmond’s 
Commission. It is, that there is an abundance of water 
in the Thames valley—including the basin of the Lea— 
to furnish all that London and its suburbs can require 
for a long time to come, if only effective means are taken 
to husband such resources. The Rivers Pollution Com- 
missioners differ from the Royal Commissioners who 
preceded them, by proposing a subterranean supply 
wholly in place of the open river. There is reason in 
their proposal that the water should be caught before it 
enters the stream. If the rivers contain enough, so do 
the springs that feed the rivers; and the flow of the 
stream will be the same, whether the water is taken after 
it enters the river or beforehand. The Rivers Pollution 
Commissioners refer to the proposal to increase the 
— of the dry-weather river flow, or—maintaining 
that—to provide a separate constant supply of pure 
spring water in addition to it, by forming great artificial 
reservoirs in the upper clayland districts of the Thames 
basin, in which the winter floods might be collected, 
and from which they might be discharged at a 
uniform rate during the drier months. But the 
Commissioners say it is plain that any arrangement 
would be equally efficient for this purpose, by 
which the quantity of water present in the natural 
subterranean reservoirs could be artificially brought to a 
lower level before the occurrence of the autumn and 
winter floods. These underground reservoirs would thus 
be rendered capable of receiving those heavy rainfalls 
which at present, unable to find storage room below, 
either run off the saturated surface and constitute the 
early winter floods, or make their way underground to 
the Thames and its affluents. The requisite mode of 
operation consists in the formation of deep wells, from 
which the water would be pumped in the summer and 
autumn months, the present springs being thus artificially 





supplemented during that period of the year. At the 
same time a larger space would be created within the 
porous rocks for the storage of the heavy autumn 
rainfalls. The plan seems to have the merit of dis- 
pensing with compensation reservoirs of the ordinary 
description, but substitutes a considerable amount of 
umping. The flow of the river would be maintained 
atee the dry months, and the floods would be 
mitigated during the autumn, the general effect being 
that the supply from the springs would be more 
uniformly distributed throughout the year. It is obvious 
that in drawing an enlarged supply from the basin 
of the Thames—including the Lea—for the benefit of 
London, some plan must be adopted to prevent an 
undue shrinkage of the rivers and streams. ‘The balance 
of the supply is evidently furnished by the season of 
floods. 








ON THE RESISTANCE OF STEAMSHIPS. 
By Ropert MANsEL, Glasgow. 

Ir is now fully forty years, since, on the direction and 
encouragement of my friend, the late Mr. James R. 
Napier, I entered upon a careful study of the above- 
mentioned most important subject; the necessary data 
being obtained, principally, from the trials of ordinary 
double-cylinder paddle-wheel vessels, by the eminent 
builder and engineer, the late Robert Napier, supple- 
mented by the trial data of the earlier screw vessels 
built by the later firm, R. Napier and Sons, Glasgow. 

Paddle vessels probably furnish the best and simplest 
mode of approaching the subject, and we have to view 
the phenomena presented, by the light of known 
mechanical principles, to arrive at a definite knowledge 
of the relation and laws of the phenomena. 

In a steam vessel, supposed floating at a definite 
draught, free to move, and with steam up; weare all aware, 
that on admitting steam to the cylinders, there always 
requires to be a very sensible average pressure upon 
the pistons, before they begin to move. The first question 
to observe or calculate, is: What is the amount of this 
piston pressure, at which movement begins, and what 
mechanical principle is thereby involved? Now, 
engine friction has been made the subject of a pro- 
found study by the distinguished savant, the late M. le 
General Morin, and in virtue of his deductions, it is known, 
that the initial friction. of motion, is a quantity which 
is not sensibly altered by speed of piston; and, hence, the 
warrant for mechanicians distinguishing this quantity as 
Morin’s constant. That is to say: at all speeds of piston, 
there is a constant deduction from the gross average 
piston pressures, to give the effective pressure opposed to 
all other resistances to the vessel’s motion. Hence, 
denoting this quantity by the symbol f: if P and P, 
denote the mean diagram pressures on the two cylinders, 
of diameter and stroke d and s, respectively, when those 
engines are making N revolutions of the shaft, per 
minute, the gross power being developed is: 


E = <- (P+ P,) N, indicated horses; 
while the net power, upon the vessel, is: 
E,= ataen (P + P, —f)N, indicated horses. 


a2 
The difference between these: 5j _s f N = W, suppose, 


is the work done on this resisting pressure, and is the 
part of the power taken up, as it were, by the engine in 
working itself. 


In the case of the two-cylinder Woolf, or compound 
engine, if P and p represent the respective high and low 
diagram pressures, and r the ratio of the piston areas, 
these formule take the obvious change into: 


d2s ee d*s N 
E= 21,010 (P+rp)N,andE, = 91,010 ® +rp-f)N, 
respectively. 

From the data I could then command, the conclusion 
arrived at, was: This defect of pressure, f, very approxi- 
mately, might be taken as 5 lb. per square inch, the unit 
of the piston areas. I adduce an excellent illustration, 
long afterwards furnished to me, by the trial data of the 
P.S. Paris, built and engined by the late Mr. John Elder, 
as follows:— 


P.S. Paris. 
(Observed) so a Revolutions. Powers. 
y. N . 
RON 5o in. “FESS 4. 175 I-H.P. 
TE aks ace, AE ee os 
oe. 3. COR. 2. OG 
we. «. BO. «1 FR 
These figures imply: Value f= 4957. 
*. Log. f= *6952. 
oe ds “ : 
Also, in this vessel, Log. 7,010 = —1°6033. 
d?s . 4 
<% how 21,010 / = +2985. 
Then, to calculate the value of Log. W, we have :— 
Observed speeds V=793 1106 1220 = 18°41 


With greater probability, the 
true speeds were =79 1107 1212 13-40 


Since we have, Log. 5 ot f= 2085 2085 2085  -2985 
And, by data, Log. N = 12524 14314 14983 15441 
Consequently : Log. W = 15509 1:7299 1:7968 10426 
Also, by data, Log. E = 2:2430 26964 28549 30128 





Hence, differences, Log. P == 6921 9665 10581 11702 
Now, it will be obvious, these differences are, respec- 
tively, the product of the speed by a small constant 
quantity, ‘0873, as follows :— 
‘0873 V = 6923 ‘9664 1:0580 1:1698, as above, = 


E 
Log. —., 
og W 
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so that, a true relation of these various quantities is 
expressed by: 
. eee 
P.S. Paris: E = 31,010 
where, f = 4-957 lb. 


Let us take another example from the work of the same 
eminent engineer, in this case, with double-cylinder 
compound engines, viz., the P.S. Prins Hendrick, the 
trial data being, as follows :— 


P.S. Prins Hendrick, 


fN a Vv 


(Observed) Specie. Ravaieitene. Powers. 
12:18 21:87 1259 L.H.P 
14:19 25°5 2082 ,, 
16-72 31°3 . O88 ., 
Figures which imply value, Sf =7 068. 
-*. Log. f = °8493. 
. . 2. >< 
Also, in this vessel, Log. 31,010 = "0790. 
‘ Ps -_ «9 
»*. Log. 21,010” 9283. 
Hence, to find values of Log. W, 
Observed speeds. V=1218 1419 1672 
But, with much greater probability : 
True speeds were, = 12:18 1415 16-72 
Since, we have Log. spe f= 9283 9283 9283 
Add, “Log. N= 13398 11-4128 1-4955 
.*. Log. W= 2°2681 2°3411 2.4238 
By data, Log. E= 371000 33079  3°5656 


Differences, or Log. 4 = 8319 9668 11418 

In this case, those differences, respectively, are the pro- 
ducts of the speed by the small constant quantity ‘0683, 
as follows :— 


0683 V = 8318 ‘9668 1°1419, as above, = Log. 7 


So that a true relation of these quantities, for this vessel, 
is :-— 
d? s 


0683 V. 
21,0107 asics 


Prins Hendrick, E = 
where, f = 7 068 lb. 


Next, in illustration of a screw vessel, refer to the well- 
known trial data of H.M.S.S. Warrior, as follows :— 





(Observed) Sp eds. easeetiene. Powers. 
7 N. . 
11-04 38 0 1988 I.H.P. 
12:17 445 2367 ~—Cé,, 
1435 5425 5469 ,, 
These figures imply : Value f = 2 858 
.*. Log. f= °4560 
‘ " d*s 
Also, in this vessel, Log. v1 u10 = ‘3154 
ad? s —- 
.*.. See Zi,vie” ~ 7714 ‘ 
Then, observed speeds, V = 11°04 12:17 14 36 
Probable speeds, = 11] 04 1210 14 38 
ee FS | 7714 7714 
21,010 
Add, Log. N= 1°5798 16484 1°7344 
Log. W = 23512 24198 25058 
By data, Log. E = 32984 3°4574 3°7399 
Differences, Log. 3 = 9472 10376 1-234] 


These differences, in value, are the same as the respec- 
tive true speeds, multiplied by the single constant quan- 
tity 0858, shown as follows :— 

“0858 V = ‘9472 1:0382 1-2338, practically the same 


E 
as values of Log. <" as above, 


W 
so that a true relation of the data of the vessel in question 
is: H.M.S. Warrior, 
d? x 497'0858 V. = 
= ae N ’ yh = 2°8: 81 e 
21,0107 10 where f 08 lb 
As a further example, take Mr. Wm. Denny’s trial data 
of the s.s. Merkara. 
SS. Merkare. 


(Observed) Speeds. Resaetions. 
y 


12 91 

11-09 

9 20 

6°20 

These figures imply: 


Povers, 
E. 


1948 
1225 
718 
299 


63°23 

54°35 

44°75 

31°15 : 
Value f= 7 53. 
- Log. f= 8708. 
Also, in this vessel, Log. - = — 16238. 


Log. ——. 
11°09 
11°13 
5006 
1°7356 
22362 
3 0880 


8518 


9-20 
920 6295 
5006 = 5006 
16512 1:4934 
271518 1°9940 
28561 2°4757 


Then, observed speeds, = 1291 6 20 
Most probable, truespeeds = 12°91 
d?s . 
= “5006 
21,0107 
Add, Log. N= 1°8007 
2 3013 


Log. W 
Log. E 32896 


Since : Log. 


Sum, or 
By data, 


Leg. : -9883 7043-4817 


i] 


Differences or, 


Differences, respectively, equal to the products of the true 
speeds, by the small constant quantity ‘07655. Since, we 
have: 

07655 V = “9883 8520 «°7043 «= -4819 
practically the same. Consequently, a true relation of the 
data in this vessel is expressed by 


v- »  @&*8 

S.S. Merkara, E = 21,010 
where f = 7°53 lb. 

The eminent thinker, Mr. Herbert Spencer, has given 


the following definition of science: ‘‘ An extension of 
the perception, by means of reasoning! Undeveloped 


07655 V 
{N10 ; 





science is qualitative prevision; developed science is 
quantitative prevision !” 

The qualitative prevision from the foregoing illustra- 
tions are: The gross power expended in propelling a 
vessel, at different speeds, is, as the work done on a 
resisting pressure f, upon the pistons, at their rate of 
travel; this, again, being further multiplied by the 
number of which the logarithm is, the speed multiplied 
by a small constant number, special for each particular 
vessel. 

Thus in the quantities 10 ‘0873 V; 10 ‘0688V; 10 0858 V; 
and 10 07655V; the exponential terms are simply the 
common logarithms of this second factor. The whole 
demonstrates the insufficiency and irrelevance of th 
dominant theories, which, in the first place, totally ignore 
the quantity f; and, secondly, assert the resistance to be 
a quantity which varies as the second or other indefinite 
power of the speed. As shown, these are an entire mis- 
statement of the phenomena, contradicted by all experi- 
ence, and discountenanced by the failure of the many 
theories which involve this supposition, to furnish any 
definite practical guidance, on the many important issues 
involved in the subject. 

In THE EnGineer of January 3rd, 1890, I offered cer- 
tain remarks as to the launch of the Blake, and the means 
by which, present promise might be contrasted with future 
attainment; the promise being: H.M.S.S. Blake, 875 x 
65 x 25°75 x ‘502 = 9000 tons displacement, to be pro- 
pelled 22 and 20 knots, when the machinery developed 
20,000 and 13,000 indicated horses under forced and 
natural draughts respectively. 

By published reports, this vessel being tried, when 
under a slight air pressure in stokeholds, the developed 
power being 14,525 indicated horses, the speed attained 
has been 19°12 knots. Now, if the original estimate had 
been justified, this speed should have required only 10,725 
indicated horses. And, as the Yankees say, it may be 
amusing to “fool round the problem" to see if we can 
get any trace of these 3800 missing equines. As shown 
in the letter referred to, the estimated relation of power 
and speed, in the Blake, was expressible by the formule: 


D 
~ 1 
i036 ° 
Since, by either formula, we should have for V = 22 or 20, 


the values E = 20,000 or 13,000. And, by an exactly 
similar calculation, for V = 19°12, D = 9000, we obtain : 


By 2nd formula. 


728 V 3 V — 13°95) 0728 V. 
E= —' wey” 


By Ist formula. 











0728 V = 1 3919 Y = 1912 
X = 18°95 
Add, Log. V = 1-2815 - 
V-xX =z 6°17 
a —_— 
” Log. 90005 = 2°3725 (V - X) 0728 = 8763 
» W a OR15 
Subtract, Log. 10 36 = 1-0154 Add, log.-V = 12815 
» Log. D® = 2°3725 
Sum, or Log. E = 40305 
Sum, or Log. E. = 40303 
Hence: Mean value, Log. E= 40304 
.*. E = 10,725 ind. horses. 
By trial, Biake, E = 14 525 ° 
Difference, against, = 3,800 Pes 


This is a 35°4 per cent. worse result than estimated, 
and we have a seemingly superabundant amount of 
“cats which don't catch mice,” if, alternatively, no 
mistake has been made in the results to be expected 
from this vessel. Let us, first, try the power which 
would be required, for this speed, in a large Transatlantic 
merchant vessel, say, of the Umbria, Arizona, or Orient 
type, for which it has, or can be shown, the relation is : 


3 V-1! 53. 
E=pivy10°°"9™ 


Taking the displacement 9000 tons, for a speed of 
19°12 knots, as in the following, we have :— 














V = 1912 
X = 116 
V-xX = 7°52 
(V -— X) 053 = 3986 
Add, Log. V. = 12815 
» Log. (9000)>= 23725 
Sum, or Log. E = 4°0526 
-*. E= 11,290 ind. horses, 
But, By trial, Blake = 14,525 s 
Difference = 3,235 2 against Blake. 


Secondly, let us try a vessel of the same type as the 
Italian war vessel Lepanto, which, for speeds above 
15°10 knots, shows the relation: 





a y—9°668) °0527 
ay rrr 
Then: 
V = 1912 
X= 9668 
v-x = 9-452 
(V - X) 0527 =  -4981 
Add, Log.V = 12815 
» Log. (9000)*= 23725 
Sum, or Log. E = 4°1521 


-*» E = 14,200 ind. horses, 


So that, for a vessel of this type, we should require 
14,200 indicated horses, which differs very little from the 
Blake result. 

Such differences, between merchant and war vessels, 
have been explained and palliated on the ground that the 
latter carried guns! a hypothesis which implied, Nature 
to resemble a ‘‘ many wintered crow,” in being suspicious 
of, and having an intense antipathy to gun carrying. 
(Much in the same sense, in old times, ‘‘ Nature abhorred 
a vacuum ” was held to be a good explanation of certain 
phenomena.) To which might be objected that many cases 
could be referred to, in which, it rather seemed Nature 
decidedly favoured warships. For example, take the Italian, 





Piémonte, or the Argentine, 25 De Mayo, of which, the 
relations are, respectively :— 
E =D? v0 


25th De Mayo ,, = D?V10 
Supposing, in these, D = 9000 tons, and V = 19°12, we 
should have: 


‘ V - 16°31) ‘1218. 
Piémonte, ( ) 


(V -17°6) 14. 














Piémonte. 25 de Mayo. 
V =19°12 =19°12 
X =16°31 =17°6 
i = 281 = 152 
¥-Zhe = 3409 = 2128 
Add, Log, V = 12815 = 12815 
3 
» Leg. 9000° = 2°3725 = 2°3725 
Sum, or Log. E = 3°9940 = 3°8668 
Ue = 9,863 ind. horses. = 7,360 ind. horses, 
But, Bluke =z, = 1455 
Difference, against, = 4,662 i = 7,165 af 


From this, we see, warships may have the same dis- 
placement and speed with about half the power required 
by others of different design. Nor is there any fallacy 
involved in the assumption—passing from a 8180-ton dis- 
placement, 25 De Mayo, and 2500-ton displacement, 
Piémonte, to a 9000-ton displacement vessel of similar 
type, proper correction being made for the dimensions 
or quantity factor — that, the intensity factor of the 
expended power is not sensibly affected. We may lead 
up to this result in another way, by comparing the results of 
trials of the same vessel, at markedly different immersions, 
and, itis a deduction from all experience that the larger 
the vessel—draught unrestricted—the greater the compara- 
tive ease of propulsion. Implying errors in this direction, 
would rather have the effect of overstating than 
understating, the power required for the given speed. 
Further, always supposing the type ship or ships lms, 
individually, been shown to be capable of the prescribed 
speed for the enlarged ship. 








THE SMITHFIELD CLUB SHOW. 


Tue steam machinery exhibited this year at the Annual 
Show of the Smithfield Club presents scarcely one salient 
feature deserving comment. If the Islington Agricultural 
Hall had been cleared out on Monday night and the exhibits 
of 1891 replaced by those of 1871, the differences would have 
been hardly noticeable. These differences would mainly 
consist in the absence of compound engines, oil engines, 
cream separators, and self-binding reapers. The truthis, 
that for many years past engineers and makers of agri- 
cultural implements reserve new inventions and improve- 
ments for the Shows of the Royal Agricultural and Bath 
and West of England Society summer shows—and even 
at these, novelties are rare. The development of whatis 
conventionally termed “ agricultural machinery” of late 
years has been more remarkable for attention to details and 
improvements in workmanship, material, and design, 
than for startling innovations or new departures. It may 
be said of the present Show, however, that there is a 
most gratifying paucity of second and third-rate machinery. 
Almost everything shown is good; in many cases excel- 
lent. Improvements in machine tools, the great resources 
now possessed by the larger engineering firms, and the 
fact that under these conditions it is easier to produce 
first-rate work than it was in older days to turn out bad 
work, tell their tale, and the result is really a display that 
calls very loudly for praise, and scarcely presents a 
feature deserving criticism, much less censure. All the 
usual firms exhibit, and in addition Messrs. Foden have 
a stand for the first time, and exhibit a fine traction 
engine and a thrashing machine, similar to that which 
took the first prize last year at Doncaster. 

Messrs. J. Fowler and Co., of Leeds, show an engine 
with a balanced slide valve, which is new in detail at all 
events. On the back of the main slide works a gridiron 
expansion valve, and this valve is balanced by a ring kept 
up to the back of the gridiron slide. Without a drawing 
it would not be easy to make the details intelligible. 
The principal novelty lies in the construction of the 
packing ring, which is double. Within it is placed a 
species of hollow hoop spring, which by tending to force 
the rings apart keeps them tight sideways in the groove 
in which they are placed, while coil springs keep the 
other faces up to the slide valve. The success of balanc- 
ing rings has hitherto depended on the attention they 
receive. As they scarcely move in the groove, they are 
very apt to be set fast by dried oil and grit or dirt 
brought over by the steam. If means could be provided 
for giving them some motion, as, for example, of slow 
rotation in their grooves, this objection would be 
removed. That a balanced slide valve is desirable for 
use with the very heavy pressures now carried, there 
can be no question. 

Another novelty, at least in a sense, is shown by Messrs. 
Robey and Co., in the shape of a portable engine with 
automatic expansion gear, the cut-off valve link being 
worked by a powerful governor. Of course this has been 
done before by other firms, but not in quite the same 
way, and in Messrs. Robey’s engine the parts are un 
usually strong. We congratulate Messrs. Robey on 
doing what we have long advocated, and rejecting that 
abomination, wood lagging, for their cylinders in favour 
of ** Russia sheet iron,” as it is called, though the mate 
rial is really close annealed steel on which a fine face is 
put by planishing rolls. 

The only novelty on the stand of Messrs. Clayton and 
Shuttleworth, with the exception of new well designed 
horizontal engine of long stroke, is the colour of the paint 
on the admirable engines they show. These are painted 
in two shades of buff with neat lining, not over-done, 
and very effective, but it is not a colour for hard service. 

Messrs. C. Burrell and Co. exhibit this year nothing 
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but compound engines, their well-known type with two of 
piston-rods laying hold of one crosshead. The largest 
engine they exhibit weighs nearly ten tons, and is fitted 
with a cab and windows in front very much like that of a 
locomotive. The extra cost of this is £15, but it is so 
much liked that buyers of traction engines do not hesitate 
to pay for it, and all the larger engines made by the firm 
are now fitted with it. Itis a suggestive fact that there 
is not a single spring wheel in the hall this year. The 
explanation is that although various types of spring 
wheel are found to answer very well, and are quite suc- 
cessful mechanically, it has hitherto been found quite im- 
possible to procure steel springs which will endure the 
incessant vibration. They invariably become crystalline 
and break. 

While speaking of traction engines, we may mention 
incidentally the curious position in which steam 
ploughing is just at present. A species of revival has 
taken place under peculiar circumstances. There are in 
England numerous sets of tackle, much of it in excellent 
condition. These sets can be bought very cheaply. We 
have heard of a set, little the worse for wear, which cost 
£2000 not long since, being sold for £400. It is quite 
possible to work this tackle at a profit, at rates which 
farmers will pay, and so the steam plough may once 
more be seen at work; but what will happen when the 
existing sets are worn out? 


remarkable, seeing that it is possible to haul heavy goods 
at a cost of about 2d. per ton per mile, including every charge. 

Mr. T. W. Baker, Wormwood-street, exhibits a new 
form of automatic expansion apparatus of the trip type, 
attachable to almost any engine. 

We do not think that anything would be gained by the 
publication of a list of the names of the exhibitors and of 
the engines on their stands, with a running comment 
that there was nothing new but that everything was good. 


gratulate exhibitors on the fact that, so far as we can 
learn, they all appear to be as busy as they possibly can 
be, and are likely to remain in that happy position for 
some time to come. 

The use of several galleries which are entered from 
the inain gallery has this year given more room to the 
exhibitors of machinery and implements, the seeds, 
manures, and some other exhibits being formed into 
separate collections. There is also for some reason more 
room for the ground floor exhibits. Among the latter 


Hornsby and Sons, of Grantham, in which there are 
several important novelties and improvements. The 
first is an arrangement by means of which the rear ends 
of the rollers carrying the upper elevating web are so 
a that the ear ends of the crop have almost 
unlimited space to pass through in rising to the binding 
table. The ends not being confined as hitherto, the grain 
is not rubbed out by the elevator web, and a web 
4ft. 6in. width elevates corn 5ft. 6in. in length, for which 
there is free room. The machine is carried on a light 3ft. 


travelling wheel, which .is lower than heretofore, and ' 


On the other hand, the | 
traction engine trade is prosperous, which is perhaps not | 

















only weighs a little over 12cwt. There are also several 


novel points in the gearing and binding apparatus which | 


will command attention. Messrs. Hornsby and Sons 
exhibit a 2-horse power Akroyd oil engine, of which we 
recently published illustrations. 


Messrs. J. and F. Howard exhibit their steel frame | 


self-binder reaper with some improvements in detail, and 
they also show amongst other things on a large stand the 
continuous action hay press of which they are the makers, 
and their now much used straw trusser, by means of 
which straw is trussed as it falls from the shakers of 
thrashing machines. 

Messrs. W. Tasker and Sons, Andover, who divided the 
second and third prizes at the same thrashing machine 
trials with Messrs. Gibbons and Robinson, are also 
exhibitors. The latter firm has become Robinson and 
Auden, and they are exhibiting their single-crank thrasher, 
which has many excellent points. 

Messrs. Weyman and Co., Guildford, show their new oil 
engine at work in the carriage factory opposite the Hall, 
and Messrs. Priestman show iwo of theirs, one driving 
Messrs. Burgon and Ball’s sheep-shearing machine at 
335, Upper-street, opposite the Hall. 

In the gallery exhibits it is noticeable that the crank 
and fork hay tedder is receiving a good deal of attention, 
another example of this form of hay-making machine 
being exhibited by Messrs. Barford and Perkins. 

The Harrison’s Patents Company, Stamford, exhibits 
some of its self-sustaining hoists and one of its new 
central suspender double-action haymakers. In this 
machine the forks are carried on the main axle, which is 


| a straight central axle without any intermediate gearing. 


The tines thus work at a uniform distance from the ground 
when crossing ridge and furrow, and make it independent of 
the position of the horse, obviating the necessity for an 
adjustment to regulate the height of the tines, although 


| means are provided for raising or lowering them if occa- 
It will suffice to add in this connection that we con.- | 


sion demands it. The gearing is of a new and ingenious 
form, and consists of an internal toothed wheel mounted 
ona sleeve. The sleeve has a cross arm upon which are 
mounted two connecting pinions, which are of the proper 
size to gear into the tedding fork pinion, and are arranged 
opposite to each other, the thrust of one pinion taking up 
the thrust of the other pinion, thus carrying the tedding 
fork pinion and keeping friction very low. The revers- 
ing of the action of the machine is accomplished either 
by fixing the internal wheel, or revolving the sleeve 


| carrying connecting pinions, or by revolving the internal 
we notice a new sheaf-binding reaping machine by Messrs. | 


wheel with the road wheel and fixing the connecting 
pinions to the frame. The clutches for doing this are 
simple, but nevertheless form an effective ratchet to free 
the tedding forks from strain when the machine is brought 
to a sudden standstill. The construction of the machine 
is very simple, one set pin releasing the whole of the 
parts, there being neither keys nor feathers employed 
about it. The small number of parts, the direct action, 


of | and the general simplicity of the machine allow it to be 


lightly constructed. 
Messrs. West and Co., Dennis-road, Bow, exhibit 
West’s chaff cleaner and separator, an apparatus which 





ought to receive the attention of every horse owner. 
By its means the dirt, dust, and spongy impurities are 
removed from chaff as it is cut by the chaff cutter. 
The apparatus is now being used by many of the large 
owners of horses, such as the London General Omnibus 
Company, the railway companies ; but as it is now made 
to attach to the smaller chaff cutters, it can be used by 
every horse-owner, and the greatest cause of “ roaring” 
and of “ dung-ball”’ avoided. 

The Jersey Company, Stroud, exhibits a novelty in 
churns. Itis simply an untrue or slightly wavy tinned iron 
dise rotating in a vessel holding the cream. This merely 
sets upa wave motion and currents in the cream which 
effects the change. The churning can be, it is said, done 


| at a somewhat higher temperature than usual, and the 


churning is not likely to be continued too long, because 
when the butter is formed the disc simply revolves in the 
groove which it makes in the now fixed or semi-solid mass. 

Messrs. Geo. Craddock and Co., Wakefield, exhibited a 
collection of wire ropes, and among others a very 
interesting example of the rope made with the Lang- 
lay. It is a rope which has run 134,951 miles on the 
St. Kilda Tramway at Melbourne. It worked 116 
weeks and three days, at a speed of ten miles an hour. 
It was originally 26,100ft. in length, and 3°375 in circum- 
ference, and is worn down to 3°125 in circumference. 
Messrs. Craddock and Co. are now, we are informed, 
sending their Lang-lay ropes in considerable quantities 
for cable tramways to San Francisco and Chicago. 








THE RICHMOND LOCK AND WEIR. 





ABOVE we publish a sketch showing the commencement 
of the works for the construction of the Richmond 
lock and weir, which is to convert th> Thames above Rich- 
mond into a tideless river, and to regulate the river dis- 
charge. It will at the same time provide a much-needed 
foot-bridge, and prevent the exposure of the growing mud- 
banks in an otherwise very pretty part of the Thames. The 
lock will be 250ft. in length and 37ft. in width, and, there- 
fore, the largest lock on the river. The weir will have three 
openings, each 66ft. in span, and on Stoney’s system, the 
gates being constructed by Messrs. Ransome and Rapier, 
Ipswich. The total cost is estimated at £60,000, and the work 
is being carried out by the Thames Conservancy, and not 
under contract. The work now in progress is the construc- 
tion of a coffer dam to extend nearly half-way across the 
river, not very far from the well-known railway bridge, which 
will be seen in our sketch. 








Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The graduates held their third meeting of the session 
on the 3rd inst. There was a crowded attendance of members to 
bear a paper read by Mr. J. King on ‘‘ The Propulsion of Paddle 
Steamers.” The various diagrams were shown with the aid of the 
oxy-hydrogen lantern, an innovation that bids fair to prove a 
huge success, and will be continued at all future meetings. The 
president of the Institution—Mr. Wigham Richardson—who takes 
a practical interest in this section, was present. The discussion 
which followed was adjourned. On Saturday, the 19th inst., the 

raduates visit the works of Messrs. Clarke, Chapman, and Co., 
xateshead, a visit that ought to prove highly interesting in 
every respect, 
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THE FAILURE OF THE RAILWAY BRIDGE 
AT MOENCHENSTEIN. 
(Continued from page 455.) 

EvLer’s formula supposes the struts to be free to move 
at their ends, whereas actually they are rivetted to the 
boom, and, therefore, more or less fixed. Supposing 
the fixing to be complete, the actual strength would be 
four times that given by the formula. But the assump- 
tion of complete fixing is not realised since the web-plate 
of the booms, only 1 cm. thick, is flexible, and since, 


moreover, in consequence of the deflection of the cross ' 


Fig. 4. = 





Direction of tratn 


a 





ing capacity. The fact that the plates and angles, by 
means of which the cross girders were joined to the 
struts, according to Mr. Bridel’s directions, augmented 
the resisting capacity of the struts when in compression, 
has already been mentioned. It is hardly too much to 
say that without those connections the bridge would have 
succumbed much sooner under its load. 

The designer of the bridge bs so calculated the sections 
of struts 8 to 10 and 12, that the danger from buckling 
is somewhat reduced, but not, to a sufficient extent. That 
No. 6 strut, which is in tensicn when the bridge is fully 
loaded, had occasionally also coxsiderable compressive 








Every Second 





“with //™ speed persecond 


girders the lower boom turns a little round its longitu- 
dinal axis. Besides, this favourable circumstance is 
counteracted by unfavourable ones, which reduce the 
resisting capacity and which do not permit a cautious 
designer to assume the struts to be fixed. Thus second- 
ary stresses are produced in the struts by the elastic 
lengthening and shortening of each member of the truss, 
as also by their own weight and the torsion to which the 
cross girders are subjected, reducing the resisting capa- 
city of the struts. 

To this must be added that strut 6 is strained in rapid 
change from tension to compression. 
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strain to bear, has been completely overlooked. In the 

new calculation of the stability of the bridge in 1889, the 

——— of the main girders has not been considered in 
etail. 

Secondary stresses.—The secondary stresses resulting 
from the excentric connection of the struts, have been 
calculated for the moment when the leading axle of the 
train reaches the centre of the bridge, which corresponds 
approximately to that of greatest stress upon struts 6 
and 8. The results are given. in Figs. 5, 6, and 7, of 
which the first gives the primary stresses, the second the 
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Fig.6. Secondary Strains 





with centric connection of the Strutts 





excentric connection of the struts are very considerable, 
especially near the abutments. In the first strut the 
primary strain is 0°52 ton and the secondary, at the 
upper end 1°30 ton, which, together, exceed the elastic 
limit of the iron, while in No. 2 they are 0°46 + 1:00 = 
1°46 ton. In like manner in the booms the sum of both 
stresses often exceeds one ton, and not unfrequently the 
sign of the primary is changed by the addition of the 
secondary stress. The values given in the figures are 
not the maxima, but with the full load on the bridge both 
primary and secondary stresses are from 15 to 20 per 
cent. higher. There can be little doubt that the elastic 
limit of the material has been exceeded at least in the 
first and second struts, and probably also repeatedly in 
the booms, and that in consequence thereof permanent 
bends have been produced. ‘The numerous cracks and 
rents in the fallen bridge, especially near the points of 
connection at the abutment end, are evidence of this. 

When the bridge was overhauled while it stood, no 
permanent deformations in the iron work are said to have 
existed. It is, however, difficult to detect these merely 
by eye, especially when the observer does not know 
where to look for them. Careful calculation and a 
specially practised eye is, of course, necessary for such an 
investigation. 

Besides the secondary strains due to the rigid connec- 
tion of the members of the structure, there are others of 
less significance. Thus the deflections of the cross- 
girders under the weight of the locomotive wheels causes 
a slight bending of the cross-frames of the bridge, with 
the consequence of a strain of 0°05 to 0°10 ton in the 
struts. 

Another source of secondary stresses is the skew direc- 
| tion of the bridge to the waterway, in consequence of 
| which the girders are unequally deflected. This condition 
| can scarcely be made the subject of calculation. But it 
is clear that the unequal deflection of opposite points 
| of connection must again produce bending of the bridge 
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Fig .7. Secondary Strains 
with excentric connection . of the Strutts 8 

















SEC [ensi0n 





Compression 


the stress is changed while a train like that of the acci- 
dent passes the bridge. During about one second the 
compression in the strut rises from nil to 10°5 tons, then 
goes back as quickly to nil and rises in the third 
second to a tension of 14°5 tons. 


The effect of this | 
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of the struts and the third the actual stresses. 
cases the loss of strength by rivetting is disregarded, 
otherwise the stresses would have been somewhat higher. 

Fig. 6 shows the heavy strains on the lower boom at 
the nodal points when loaded. These are caused by the 


In all | 





almost sudden change cannot theoretically be stated with | small section of the vertical suspension members, which 
certainty, but without this it is clear that the danger of | are comparatively much stretched, and cause the bottom 
fracture increases if the stress suddenly changes, because | boom to assume a wave-like form, as shown in the curve 
concussions arise from it which raise the stress actually | below Fig. 38. Although these stresses are somewhat 
beyond those limits which it would attain under a quies- | diminished by the stiffness of the rail bearers, there can 
cent load. Considering finally also that two engines | be no doubt that considerable bending at these parts 
quickly passing over the bridge put the whole structure | was caused in the lower boom by the passage of trains, 
into a state of active shaking and oscillation, it is hardly | and the numerous bulgings of the web plate may possibly 
possible to avoid the conviction that struts 6 and 8 of the | be assigned to this cause. 

Moenchenstein bridge were strained in a most serious; The results shown on Fig. 7 deserve special attention. 
way, and were for a long time at the limit of their resist- It will be seen that the secondary strains due to the 





& 
The Dead 


Load is taken into account 





crossways, and that, moreover, the train passes over the 
bridge less quietly and produces greater oscillations than 
if the bridge were square to the stream. When, therefore, 
the oblique direction cannot be avoided, care should be 
taken to provide additional transverse stiffening, especially 
near the abutments. 

Out of three iron bridges that have fallen in Switzer- 
land in ten years, two were skew to the rivers crossed. 

Cross girders and rail bearers.—The cross girders are 
strained most when the second axle of the engine is 
placed on them; it has then two symmetrical loads of 
115 tons to carry. These produce a bending moment 
115 x 15 = 17°25 met. tons. Added to this 1°36 met. 
tons from the dead load gives 18°61 met. tons. The 
moment of resistance of the cross section, after 1890, 
less the rivet holes, is computed at 8700 cm.*, and the 
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resulting strain on the iron is 0°5 ton per square 
centimetre. ’ 

The pressure on the support of the cross girder 
is 11°5 + 1:16 = 12°66 tons, which produces a shearing 
12°66 
5 x O7 
of the outer panels. Ascertaining with the vertical and 
the transversed stresses the maximum diagonal stresses, 
we find 0°49 ton in the most dangerous places. The 
pressure on the bearing surface of the rivets, which 
are of 24 cm. diameter and 13 cm. pitch, is 
0°21 18 

2°4 
by the alterations in 1890. 

All stresses in the cross girders are therefore within 
the usual admissible limit. 

The bending moment of the rail bearers in the most 
unfavourable position of the locomotive is 5:95 met. tons 
or 6°32 met. tons, taking into account their own weight. 
The moment of resistance is 1150 cm.*, and the maxi- 
mum stress0°55ton. The maximum pressure on the sup- 


ports is 8:3 tons, the shearing strain in the web mae 7 
= 0:20, and the bearing stress of the rivets, of 21cm. 
diameter and 13°5 cm. pitch 0:20 - 18°5 13 tons, all of 
which are within permissible limits. The connections 
of the rail bearers to the girders, although originally of a 
scanty character, were rendered perfectly safe by the 
strengthening works of 1890. The cause of the accident 
cannot, therefore, be sought in the cross girders and rail 
bearers. 

Wind and centrifugal force.—The accident took place 
in calm weather, so that it is not necessary to go 
into details as to the effect of wind on the structure. It 
a however, be remarked that the end struts and skew 
end frames of the bridge were hardly strong enough for 
transmitting the wind pressure upon the upper wind 
bracing downwards, pt that the lower wind braces 
were too small in dimensions. The centrifugal force on 
the curve of 350 met. radius at the end of the bridge, 
with the train moving at 11 met. per second, could not 
have a marked influence upon the structure. If any 
parts suffered from the centrifugal force they were the 
rail bearers, since they have no bracing over a length of 
35 met. The cause of the accident, however, cannot be 
looked for here. 

Damage by the flood of 1881.—We must here for com- 
pleteness sake refer also to the damage to the bridge by 
the under-washing of the left-hand abutment, in conse- 
quence of which one end of the right-hand girder was 
free. The structure was unsupported, not only at 
one end but also at the diametrically opposite end. 
The ‘structure rested upon two points only. It may 
be conceived that a force-couple turning round the longi- 
tudinal axis is added at each end of the bridge, which 
neutralises one pressure and doubles the other. The effect 
of this couple is one of torsion upon the structure, and of 
bending in 8-form upon the cross girders, the upper lattice 
struts, and especially the diagonal struts of the main girders. 
Investigating this condition by calculation, we find con- 
siderable strains in the iron, especially near the abutments. 
These are most severe in the second and third struts from 
the abutments, amounting to5 tons per square centimetre 
and above. Inthe diagonal upper lattice struts the maxi- 
mum is 2 tons, and in the cross girder about 0°4 tons. These 
calculated results are in accordance with the rents 
observed in the lower ends of some of the struts. The 
calculated drop of the unsupported end, assuming the 
change of form to be proportional to the strain, is 12°5 cm.; 
but as the elastic, and even in some cases, the ultimate 
resistance of the iron was exceeded, it is not surprising 
that the deflection was from 40 or even 75 centimetres. 
After the unsupported bearing was raised to its previous 
level and the torn parts were replaced or strengthened no 
visible bend was, as reported, noticed. It is, however, to 
be assumed for certain that in several places changes of 
form remained, which, on account of their smallness, were 
overlooked, as well as small cracks which evaded inspec- 
tion. It is difficult to detect merely by the eye damages 
that have arisen from such circumstances. Nor does a 
test by load give certain information about it. 

In any case, it may be said that the structure suffered 
serious damage by the accident of 1881, with a partial 
loss of its strength. 

Conclusion.—F rom the results of the static investiga- 
tion, it appears that the bridge was conspicuously 
weak in two ways. The struts, especially Nos. 6 
and 8, were far too slight, and in consequence of 
the excentric fastening of the struts to the girders, exces- 
sive secondary stresses resulted, especially near the 
abutments; and we consider that either of these causes 
would have been sufficient to account for the failure of 
the bridge. Which one was the original cause, and 
whether the right or left-side girder gave way first, can 
only be determined from the evidence of eye-witnesses 
and the investigation of the ruins. From these we con- 
clude that the primary cause was the yielding of the 
struts in the right-hand girder, which were too weak. 

We conceive the course of events during the fall as 
follows :—When the train approached the middle of the 
bridge, strut No. 6, in consequence of its small buckling 
resistance and under the influence of the shocks set up by 
the rapidly-moving locomotives, bent sideways, losing 
thereby a great part of its stability. Supposing it to have 
become entirely ineffective, a heavy downward force 
must have been set free on the upper boom near the 
third nodal point, which produced bending of the 
boom. With this arose tension in the lower edge 
sufficient to start here a crack which was continued 
over the whole cross section. At the same time 
arose a local sinking of the right-hand main girder, 
accompanied by oscillations of the whole bridge, and by 
increased strains in numerous other members. It was 
probably in consequence of these oscillations and exces- 


strain of Pr = 0:21 tons in the vertical web-plate, 


= 1:1 ton, but these strains were notably reduced 





distress were so far weakened that they also gave way, 
causing the fall of the structure. If the latter was not 
simultaneous with, but followed the bending of the sixth 
strut at an interval of one or two seconds, this may be 
due to the circumstance that fracture is not developed 
suddenly, but requires a certain, although small interval 
of time. It may be also that the strut named had not 
lost all its strength to resist. The left-hand girder being, 
of course, overloaded by the failure of the right-hand one, 
sank with it almost at once. 

This view is borne out by the evidence of the men on 
the locomotives, who state that a gradual sinking of the 
right-hand girder preceded the final fracture and fall of 
the bridge, as well as by the entire destruction apparent 
at the right-hand end of the fifth cross-bearer, and 
several of the fractures in other parts of the struts and 
booms. 

It is difficult to answer the question why the bridge 
yielded at this particular time, seeing that it had been 
travelled over by trains with two engines on many pre- 
vious occasions. 

It is possible that the speed was greater than that of 
previous trains with two engines; with the speed in- 
creased naturally also the intensity of the shocks 
and the danger of buckling of the struts. Long 
bars of small section are so elastic that they bend 
under the influence of pressure without loss of strength 
returning to their original position when the stress is 
removed. It is only when the latter exceeds a certain 
limit that they buckle and lose the greater part of their 
resisting power. The sixth strut of the Moenchenstein 
Bridge had presumably for a long time been loaded 
nearly to this limit, and was in a state of unstable equi- 
librium, ready to yield to a slight overweight, or the 
chance combination of unfavourable conditions. In any 
case, it is sufficient to remember that iron may be sub- 
jected to innumerable repetitions of stresses lying within 
the elastic limit, but that it must fail under the applica- 
tion of a limited number when that limit is repeatedly 
exceeded. 

For the engineer there is nothing mysterious about the 
fall of the Moenchenstein Bridge. It had long been 
loaded to the limit of its stability, and only a slight addi- 
tional impulse was necessary to bring it down. On the 
other hand, no conclusions unfavourable to the stability 
of iron bridges in general can be drawn from it. They 
are as fully worthy of confidence as ever when accurately 
calculated, built of good materials and according to sound 
principles, and if they are carefully watched. 

In Section VI.—summary of results—Professors W. 
Ritter and L. Tetmayer give their answer to the 
question as to the cause of the fall of the Moenchenstein 
Bridge, put to them by the Federal Government, as 
follows :— 

The bridge was originally too weak in several parts, 
and defective in construction. 

The iron used was in great part not equal to the 
necessary requirements in respect of strength and 
toughness. 

The stability of the bridge was permanently weakened 
by the flood of 1881. 

The strengthening works in 1890 were confined to a 
few parts, leaving other important weaknesses remaining. 

The train did not leave the rails before the fall of the 
bridge. 

The principal cause of the accident was the weakness 
of the middle struts, the eccentricity of the connection 
of the struts with the main girders and the inferior quality 
of the iron having contributed notably to the result. 

The report is dated Ziirich, August 24th, 1891. 








THE RAILWAYS OF NATAL. 


Tue Transvaal, with its numerous gold mining settle- 
ments, is, for the present at all events, the objective 
point for railway enterprise by the Cape Colony, and for 
the shorter and more direct route, as regards communi- 
cation with the coast, to Delagoa Bay. Until this last- 
named line had keen in part constructed, the Cape 
Colony did not seem alive to the necessity in its own 
interest of pushing its lines northwards towards the 
South African Republic territories, -and the larger 
portion of the traflic proceeding thither would seem to 
have been carried, so far as they extended, by the rail- 
ways of Natal, the balance of the journey being made as 
regards goods traffic by the slow travelling bullock 
wagons. The cost of this latter item of the transport of 
course, made the Government of the Transvaal most 
desirous to secure readier communication with the sea, 
and the outcome of that desire has been the construction 
of the Delagoa Bay Railway. Meantime the Cape 
Colonists commenced rapidly opening up their line 
towards the Transvaal, this, we have said, being their 
objective point ; and it was not to be wondered at, there- 
fore, that the Government of Natal, realising the competi- 
tion which threatened ere long to deprive its railways 
of the valuable traffic it had before almost monopolised, 
should acknowledge that thetime had arrived for setting its 
house in order to meet the exigencies of the case. 
Accordingly, some months back, a Commission was 
appointed to examine into the condition of the working 
of the railway lines throughout Natal, and that Commis- 
sion has just now made its report. From this we extract 
the following details as illustrating the last ascertained 
results to the working of the Natal lines, premising that 
the number of miles open during 1890 was 268, while 
that of train miles run was 947,199 :— 


Gross revenue for the year ... £587,499 





sive strains that the struts near the abutments already in 


The aggregate interest charge on capital expenditure 

is stated to have amounted to about 4 per cent., and this, 

it appears, has more than swallowed up the net revenue 

derived from the railways, leaving a charge to be met 

out of the general revenue of the colony. With this 

fact before them, the Natal authorities may well have 

regarded with dismay the prospect of a far larger impo- 

sition upon revenue when the competition with which 

they are now threatened removes from them the very 

large amount of traffic passing over their lines towards 

the Transvaal. 

Meanwhile extensions of the Natal system are in 

rapid progress, so that during the year now current it is 

anticipated that the 268 miles open in the previous year 

will have been increased to 312, while a considerable 

mileage yet remains to be added to complete the 

general system designed for the Colony. This, when 

fully developed, it is estimated will have involved the 

expenditure of a capital sum of £5,883,889. It is not 

necessary to go into all the figures quoted in the 

report, and it will be sufficient to say that the Com- 

mission states that when the system has been completed 

for the capital outlay above named, the necessary 

revenue to be derived from it to make it self- 

supporting will be £700,000. But such an amount is 

not expected to be obtained, and the estimate of the 

annual deficit to be borne by the general revenue of the 

Colony amounts to no less than £96,070. With this 

prospect before it, it became evident that prompt and 

strong measures must be taken by the Natal Government 

to obviate such a drain on the colonial exchequer. The 

Commission we have named has been the result of this 

necessity, and it reports that it believes that improve- 

ments in working may produce an economy which shall 
result in making the railways self-supporting in spite of 
the loss certain to arise out of the competition by the 

Delagoa Bay Railway and that by the rapidly extending 
lines of the Cape Colony. The Commission suggests that 
in order to enable the traffic to be carried economically, 

and to avoid the necessity for duplicating some of the 

lines, more powerful engines and heavier metals are a 
prime demand. Oflate a certain number of more power- 
ful engines have been procured and worked, but they 
have had a most injurious effect upon the 451b. rails with 
which the majority of the mileage has been laid, and 
the necessary introduction of the further heavier engines 
must entail the provision of heavier metals throughout 
the system. With both of these requirements fulfilled, 
however, the Commission expects to see a very con- 
siderable reduction in the working expenses, which, as 
we have named above, amounted during last year to 
60 per cent. of the gross earnings, a proportion greatly 
exceeding the average of most colonial lines, that of 
privately-worked lines in Australia only averaging 
44% per cent. 

A further difficulty with which the report under notice 
deals is that of obtaining a regular and sufficient supply 
of water at numerous points. Borings for water in such 
localities have been tried, but these have not as yet given 
successful results, nor does the Commission even suggest 
any course by which this serious obstacle may be over- 
come. It believes, however, that the traffic now 
threatened by serious competition may be much 
stimulated by a general reduction of passenger fares, 
and it proposes to establish these at twopence per mile 
for first class,a penny per mile for an improved third 
class—practically, we should say, a second class—and 
three farthings per mile for a fourth class for native 
passengers. Something, it is evident, must be done 
without delay, for the Commission anticipates a marked 
falling off in the net revenue per train mile for the 
current year, although the train mileage on the 312 miles 
to be open will be only 825,622, against 947,199 on the 
268 miles open in 1890. The colonies of the Cape and 
Natal have ever entertained a strong feeling of jealousy 
towards each other, and the share in the competition the 
former will now bear adverse to the railway interests of 
the latter is not likely to tend to assuage such a feeling. 
But it seems to be certain that much of the excessive 
cost of working the Natal lines has been due to the 
mistaken endeavour to make a pony do the work of a 
horse—always a most uneconomical method of proceed- 
ing, which, if now redressed, as proposed by the Com- 
mission, may go far towards making up the loss to be 
expected from outside competition. 








TENDERS. 


SEWERAGE WORKS, RICHMOND. 
THE following is a list of tenders for sewerage works at Rich- 
mond. James Lemon, M. Inst. C.E., engineer, 9, Victoria-street, 
Westminster. Quantities by J. H. Blizard, A.M. Inst. C.E. 


John Neave, Forest Hill.. .. .. .. . 3565 
Killingback and Co.. Camden Town .. 3373 
Osenton, Westerham .. .. .. .-. 2889 
Thos. Adams, Hornsey-road .. .. 2571 
Wm. Neave and Son, Padcington 2233 
T. P. Hall, Southsea... .. .. 2108 
Jackson, Plaistow (accepted) . 1990 
F. Reeks, Lymington : . 1989 
Engineer's estimate .. 2100 








BIRMINGHAM AND DisTRICT FOREMEN’S AND DRAUGHTSMEN’S 
AssocIaTION.—At the half-yearly meeting of the above Associa- 
tion, held on Saturday, December 5th—the title of which has been 
altered to the Birmingham Association of Mechanical Engineers, 
the annual election of officers took place. Mr. A. Driver was 
elected president, ex Mr. T. Meacock; Mr. J. Floyd, vice-presi- 
dent, ex Mr. J. F, Crockatt ; and Messrs. R. Mark, F. Boham 
were re-elected members of the committee, to which were added 
Messrs. H. Winwood, J. Bayliss, and J. Mills; Mr. J. F. Crockatt 
was elected treasurer, ex Mr. G. Nelson ; Mr. F. Page, auditor, ex 
Mr. J. Griffiths; and Mr. L. O’Brien was re-elected secretary. 
The election was conducted under the revised rules, which, besides 
strengthening the council by making the past-president an ex officio 
member of committee, and increasing the number of the com- 
mittee from six to eight, also increased the entrance fee and sub- 
scriptions from 5s. to 10s. 6d. and from 3s, to 5s, per quarter 
respectively. A very satisfactory balance-sheet was presented and 
passed, as was also a resolution empowering the committee to make 
the arrang: ts for the annual dinner. A hearty vote 
of thanks to the retiring president and officers brought the meeting 








Gross expenditure ... £356,957 
Excess revenue 5 £230,542 
Earnings per mile open... £1882 
per train mile 14s, 7°72d 
Passenger earnings £111,701 
Goods earnings sae £455,730 
Miscellaneous earnings... £20,06 
Interest oncapital .. 2. 2. ... ... £235,360 
Proportion of expenses to earnings ... 60 per cent. 





to a close, 
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HIGH SPEED GUNBOAT WITH WATER-TUBE BOILER 


MESSRS. YARROW AND CO., ISLE OF DOGS, ENGINEERS. 























HIGH-SPEED GUNBOAT. 





SPEEDs of twenty knots and upwards have of late become 
so common in torpedo boats that public interest is no longer 
excited by such results. Those of our readers who are 
familiar with the laws governing the resistance of floating 
bodies are well aware how great the difficulty is to secure 
high speeds in small vessels, and although it is now a simple 
matter to obtain 20 knots or more with a length of 100ft., it 
is very far from easy to get this result in a vessel of 60ft. 
Our illustration represents a small revenue gunboat which 
Messrs. Yarrow and Co. lately constructed for one of the 
South American Governments, destined to act against 
smugglers on the coast. She is 60ft. in length by 9ft. beam, 
and the mean speed obtained on the official trial of one hour’s 
duration was fully 20 knots, being a remarkable result when 
it is borne in mind that the beam adopted was sufficient to 
give good sea-going proportions. 

This little craft is built of galvanised steel, is provided with 
triple-expansion engines, and has a water-tube boiler of the 
type patented and introduced by Messrs. Yarrow and Co., 
full particulars of which were given in our issue of January 
16th, 1891. It will be remembered that this design of tubu- 





lous boiler is probably the simplest now before the public, the 
tubes being all straight and every part accessible for exami- 
nation or repair. Messrs. Yarrow and Co. have already built | 
many of these boilers, and their performance in actual | 
service is all that can be desired. The power obtainable in | 
boilers of this type is from 90 to 100-horse power to the ton, 
which undoubtedly represents a step in advance in obtaining 
power with the least possible weight. The boiler was made 
entirely of steel, and to reduce corrosion as much as possible 
was galvanised whole after completion. 

The annexed table is taken from the official report 
of the trial, which was made at Long Reach on the river 
Thames, and consisted of six runs—three with and three 
against the tide :— 

Revolutions 


Steam. Vacuum. per Time. Speed. Mean speed. 
minute. 
Inches. M. 8. 

168 .. 22 637 2 56 .. 20454 , 

lil 214 634 . @ 3 «ee ee 

173 23 640 - 255 .. WS57 _ 20°030 knots = 

lil 224 2 .. 2 5&3 .. Wit 23 statute miles. 

165 22 630 .. 3 5 .. 19°459 | 

164 21h .. 6838 .. 2 57 .. 20°338 - 

Our engraving shows the general arrangement and arma- 


ment of the craft, which is decked throughout and is tho- 


roughly seaworthy. In the forward part thers is a cabin 
with the conning tower at its after end containing the steer- 
ing gear. Next to this is the boiler-room and engine-room, 
and further aft is a cabin as roomy as the dimensions of the 
boat will admit, in which there is comfortable seating 
accommodation for ten people. During the trial the steering 
capabilities of the boat were tested, and it was found that a 
circle at full speed was made having a diameter equal to 24 
times the length of the hull. 

The armament consisted of two double-barrelled lin. 
Nordenfelt guns mounted on naval carriages, which was 
deemed amply sufficient to meet any contrabandists, and 
the great speed of the boat will enable her to overhaul 


| rapidly anything likely to be met with. One point must 


not be overlooked in criticising such a craft, and that is the 
fact that in a boiler of the description adopted steam can 
be raised from cold water in twenty minutes. When it is 
borne in mind that to secure a speed of 20 knots about 
300-horse power is necessary, it is certainly an exceptional 
performance to obtain so great a power within such limited 
dimensions, and this is mainly due to the type of boiler, which 
in this case developed 100-horse power to the ton, including 
water. The little vessel was shipped whole, her machinery 
being undisturbed. 
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THE INGERSOLL SERGEANT BAR 
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THE INGERSOLL SERGEANT BAR 
CHANNELER. 


Tue Ingersoll Sergeant Drill Company, of America, has 
on exhibition at its show-rooms, Queen Victoria - street, 
London, E.C., one of its bar channelers for channeling 
marble, sandstone, or slate. The machine consists of a 
standard Ingersoll Sergeant rock drill, of special construc- 
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tion for this purpose, the shell piercer or guide to the | 
cylinder having an extended end, which serves to guide the | 
crosshead carrying the cutting tools. This portion of the | 
machine is mounted on two parallel traversing bars, sup- 
ported at the ends by crosspieces, to which are attached 
the four legs. A screw runs the entire length of the 
machine, paralle] with the bars, and by means of a special 
thre2-cylinder engine, designed by this company, the cutting 


tools are moved forward and back along the bars. The 
direction of the movement is reversed automatically when 
the cutting engine reaches either one of the end pieces. 

The machine is used for drilling round holes when such 
are required, and a special provision is made for throwing the 
rotating pawls out of action. A hole is usually drilled at each 
end of the bar to the depth required to be channeled, and 
the cutting is done up to and into these holes, the channel 
being then completed the full length of the bars. The bars 
are usually made about 10ft. long, but may be made shorter 
or longer within certain limits, and to suit the varied con- 
ditions in quarries. 

When quarry floors are on an incline, a counterpoise 
weight is provided by means of which the cutting engine 
is fed up and down hill with regularity. It is said that this 
machine has filled a long-felt want in the slate quarries in 
the United States for sinking quarries and cutting joints. 

With this machine a channel is cut about 2}in. in width 
and to any required depth up to 7ft. at any angle from the 
vertical to the horizontal, and the average amount of work 
done is from 60ft. to 100ft. superficial per day of ten hours 
with steam at a pressure of not less than 80 lb. to the 
square inch. 

It has, we are informed, been fully demonstrated that 
three months’ running of the machine quite repays its cost in 
the saving of slate alone, which, before its introduction, was 
wasted by the old method of blasting. 








UNIVERSITY COLLEGE (LONDON) ENGINEERING SocieTy.— A 
meeting of this Society was held on Tuesday evening, December 
8th, when Mr. F. A. Lart read a paper on ‘‘ Automatic Brakes.” 
Professor T. Hudson Beare, B.Sc., A.M.I.C.E., F.R.S., Edin., 
occupied the chair, and a large number of members were present. 
The author confined his remarks to the two chief systems of auto- 
matic brakes in use in this country, namely, the vacuum and the 
Westinghouse compressed air, prefacing their description with a 
short history of the development of the automatic systems and 
their application to passenger traffic since 1878, and pointing out 
the requirements of the Board of Trade with regard to continuous 
brakes. Through the ready courtesy of the Vacuum Brake Com- 
pany, of Queen Victoria-street, and of the Westinghouse Brake 
Company, of King’s Cross, both systems were fully illustrated by 
several diagrams and models. Commencing with the automatic 
vacuum brake, the author described the theoretical and practical 
action of the system, and pointed out the chief details of 
the separate parts of the brake apparatus, and the working 
of each, and the excellent results achieved in daily working. 
He then fully discussed the Westinghouse compressed air system, 
describing the action of the pump, driver's valve, triple valves, and 
brake cylinders, and their constructive details and the whole 
working of the brake. He pointed out in both cases the absolutely 
automatic action of the brakes and their rapidity and power, the 
extreme ingenuity of their construction, and their thorough 
reliability and effectiveness under ordinary circumstances and with 
reasonable attention. Attention was also drawn to the facilities 
for slipping portions of trains without affecting the brakes in any 
way, and to the serviceable action of the hose couplings in the 
event of trains becoming divided. After an interesting discussion, 
and remarks by the chairman and others, the meeting terminated 
with a hearty vote of thanks to the author and the chairman. 
The next paper read before the Society will be by Mr. 8. C. 
Roberts, on ‘‘ Marine Engine Performances,” on January 12th. 
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CANET QUICK-FIRE GUN FOR THE 








RUSSIAN GOVERNMENT 
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CANET QUICK-FIRE GUNS. | 


—- | 

SprcIAL interest attaches to quick-fire guns of heavier 
calibre at the present time. We give herewith a view of the | 
Canet quick-fire gun adopted by the Russian Government, | 
after a trial of various systems. At some recent trials at | 
Havre it is said that the 12cm. gun and 15cm. guns fired | 
respectively twelve and eight rounds per minute. The Revue | 
d'Artillerie says that ten rounds per minute have been 
obtained with the 15cm. guns. With smokeless powder a 
velocity of 880m. (2887ft.) was attained, with a projectile | 
of 40kilos. (881lb.) fired from the 15cm. (59in.) gun. In 
England it has been found better for the 6in. gun to separate 


Fig2 Rear elevation. 

















the cartridge and projectile ; it will be seen that this is not 
done with the Canet matériel. We give herewith a descrip- 
tion, taken from the Revue d'Artillerie of last September, with 
the above-mentioned engraving and facts from Le Génie Civil. 
Some quick-fire guns of 10cm., 12cm., and 15cm. (3-9in., 
4‘7in., and 5-9in.) of 48 calibres of the Canet system figured 
in the International Exhibition of 1889. In certain trials 
made by these guns by employing charges of B N powder for 
guns of 10cm. and l5cm., firing projectiles of 13 kilos. and 
40 kilos. (28°7 lb. to 882 lb.) respectively, muzzle velocities of 
from 770m. to 70m. (2526ft. to 230ft.) have been obtained with- 
out exceeding a mean pressure of 2600kilos. per centimetre—-174 
tons perinch. Two years ago, the Société des Forges et Chantiers 
de la Méditerranée constructed in their workshops at Havre 
some quick-fire guns on the Canet system of 40, 45, and 50 
calibres, the latter being specially designed for coast batteries. 
As this design presents certain new arrangements, we will now 
give a description of it, choosing as our examples the guns of | 
12cm. and of 15 cm. of 45 calibres, which are most commonly 
constructed. The Chilian Government have recently received 
guns of this type from this Society for the armament of their 
cruisers Presidente Errazuris and Presidente Pinto. It has | 
also just been adopted by the Russian Navy on the 22nd of 
last July. Fig. 1 shows this gun in action. 


Cannon of 12cm. and of 15 cm. of 45 calibres, Canet system. | 
—The quick-fire guns of 12cm. and of 15cm., of a total | 
length of 45 calibres, are entirely of steel; they discharge | 
projectiles weighing respectively 21 kilos. and 40 kilos. | 
(46°31b. and 88-2 1b.), with velocities of 780 metres and | 
750 metres (2559ft. and 2460ft.). These guns are composed 
simply of a tube which extends the entire length of the piece, 





of a jacket which rests at the back against a shoulder of the 
tube, and of a conical hoop in prolongation of the jacket to | 
the front. They are provided with a screw fastening, the 
screw nut of which is sunk into the tube. They fire a 
metallic cartridge fixed to the projectile. The gun of 12cm. 
(5-lin.) weighs 3000 kilos. (nearly three tons), and that of 15cm. | 
weighs 5700 cm. (5°6 tons). The mechanism of the breech is | 
shown in Figs. 2, 3, and 4. The closing of the breech, on the 
screw system, is effected in such a way as to allow of the three 
movements of rotation, of translation, and of moving to the 
side, which the working of the screw brings about by means | 
of the slight movement of the lever in the required direc- 
tion. The screw of the breech A, with interrupted threads 
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h on a vertical axis, which gear with the teeth c; second, a 
two-armed lever, the long arm / terminating with a handle 
P, the short branch m bearing a roller r, which moves in a 
horizontal gruove n under the bracket. The groove includes 
two parts, one being circular, having its centre on the axis of 
the pivot, the other rectilinear, at an angle with the axis of 
the gun. The pivotg is held to the screw by means of a 
connecting piece p, formed of two sockets at right angles to 


| each other, in which the pivot and the shaft d of the screw 
| turn respectively; this piece moves the screw by contact 


with the head of a plug Q, fixed at the extremity of the 
shaft. The breech is opened by a single movement of the 
handle P from right to left. At the beginning of the move- 


Fig 5. Elevation 





on four equal sectors, is carried by a shutter B, whose work- 
ing is insured by the catch a, and the bolt b, and connected 
with a bracket c. A circular cavity is made in the rear, 
in which is fixed a ring with two conical gearing-teeth c; a | 


Fig 3. Longrtuainal Section 








shaft d, screwed to the centre of the breech, prolongs it to | 
the rear. At the bottom of the bracket is a longitudinal 
groove f, along which moves a pivot g, turning on a collar | 
K, and on which are fitted :—First, a portion of a cog-wheel | 


| this apparatus is not represented in the figures. b 
| completed by an arrangement designed to allow the opening 


ment, the rotation of the lever / round the pivot G produces 
the turning of the screw, the teeth (c) of which are moved by 
the cog-wheel i; at the same time the roller r runs round 
the circular part of the groove nN, and the cog s which 
is carried by the pivot, passing through the notch E of the 
bracket, strikes against the back face of the shutter. On 
continuing to work the handle, the pivot Gas wellas the 
screw of the breech are drawn back, while the roller R sweeps 
the rectilinear part of the groove. At the end of this move- 
ment, the wedge R, and the lower part of the impelling piece 
strike the groove end ¢ of the bracket, and the whole system 
thus assembled pivots round the axis w of the shutter until 
the inclined face of the hinge meets the gun; the breech is 
then fully opened.’ The closing is also brought about by a 


| single movement, by means of a series of reverse movements. 


The movement of the lever / is limited by a projection v 


| which comes into contact with the posterior face of the gun, 
| when the threads of the screw have entirely entered into 


those of the breech. To prevent the accidental turning of the 


| screw whilst the breech is closed, the lever / is furnished with a 
| safety clamp on the body of the gun when the lever has come 


to an end of its course. When seizing the handle P to open the 


| breech, the gunner bears naturally onit and presses a bell-spring 


by which the safety lock is made to swing, and so free itself; 
It is further 


of the breech only when the shot has been fired, the object of 





1 In the guns of 10cm. and 12cm. of 48 calibres, the mechanism 
embodied an arrangement which, united with certain parts of the carriage, 
automatically pechemed the opening of the breech, when the piece 
returned into position after recoil. This arrangement was not maintained 
in the guns of 45 calibres. 
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which is to prevent accidents in the case of a hang-fire. The 
apparata for elevation and direction—see Fig. 5—placed on 
the left side of the carriage can be worked either by hand by 
means of the same hand-wheel V or electrically. They 
are organised in the following manner:—Two shafts are 
mounted with slight friction on an axis on the left side of the 
gun carriage, the shaft behind having an endless screw 1, 
which gears with a toothed wheel whose movement is trans- 
mitted by an intervening cog wheel to the elevating arc S, 
fixed on an oscillating frame; the front shaft being equally 
provided with an endless screw 7, working on a wheel 
mounted on the vertical shaft of direction t, whose cog wheel 
gears with m—see Fig. 6—for traversing. A collar E, Fig. 5, 





Fiq 6. Rear elevation & Crass Section 


Phipps, and Co., penetrated 14fin., 2gin. of the rear end of 
the shell sticking out in front of the plate. The steel around 
the hole was chipped and slightly bulged, with one or two 
hair cracks and bulged part. 

At the third shot, which struck in the upper left-hand 
corner of plate No. 3, the high carbon nickel steel, 
“ Harveyised,” made by the Bethlehem Iron Company, frag- 
ments of the copper band came flying over to the butts, 100 
yards distant. There was aconsiderable amount of chipping 
around the hole, with no bulge. The penetration was 12in., 
and the shell was broken into a* great many pieces, even to 
the very head, the point fragment being only about the size 
of a small, flat pegtop. 

Shot No. 4 struck in the upper 
right-hand corner of plate No. 1. 
The shell was ejected in a broken- 
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up condition, the main part lying 
in the earth-slope before the gun. 
The penetration was 103in., and 
the bulge on the face was a little 
higher than in the case of the first 
shot. There were two or three 
radial cracks of very slight depths. 

Shot No. 5, in the upper right- 
hand corner of plate No. 2, pro- 
duced almost exactly the same 
result as shot No. 2 in the same 
plate, the shell remaining in the 
hole and projecting 24in. from 
the face of the plate, making the 
penetration 14jin., assuming that 
the shell had not been “set up.”’ 
The burr was broken, and a few 
radial cracks were developed. 

The effect of shot No. €, which 
struck the upper right-hand corner 
of plate No. 3, was to break the 
shell into so many small fragments 
that only a fraction of its weight 
could be found ; 6°3in. of the point 
of the shell remained so imbedded 
in the plate that the shell and the 
plate seemed welded together. The 
penetration was estimated to be 
about 5in., but it was impossible 
to determine the exact penetra- 
tion, as the part of the projectile 
remaining in the plate may have 
been set up or spattered on the 
face of the plate. 








J The seventh shot struck the 





[CANET GUN—BREECH END 


intermediatefbetween"the{two shaftsfand lowered on to the | 
axis, can be engaged at will either with the rear or with 
the front shaft, by means of a lever L; in the first 
case it is arranged for elevation, in the second for | 
direction. To lay it by hand the gunner operates on the 
one hand with ‘the lever L, on the other with the 
fily-wheel V on the axis. To lay the gun electrically | 
@ pawl is raised, which lowers the fly-wheel V, and the 
latter is drawn back in such a way as to uncouple 
it. The cog-wheel v, Fig. 5, is then engaged, mounted on | 
the front extremity of the axis, with an auxiliary shaft v 
moved by the motor. The piece is then elevated and pointed 
by working on the engaging lever L with a commutator, 
which gives the desired sense of rotation to the shaft v. This 
commutator is provided with “‘ rheostats,” which enable the | 
swiftness of rotation to be varied. 

Personnel necessary to the service of the guns.—For the 
working of the gun of 12 cm., four men are sufficient; a 
pointer who lays and fires the gun, a gunner who opens and | 
closes the breech, a gunner who loads, and a gunner who | 
removes the empty cartridge. In fact, the pointer can open | 
and shut the breech when it is not necessary to alter the | 
laying much; the number of the gunners is then reduced to 
three. For the gun of 15cm. five men are necessary, for | 
two gunners are required to carry the cartridge and load. 
| 
| 
INDIAN HEAD ARMOUR TRIALS OF PLATES | 

MANUFACTURED IN THE UNITED STATES. | 


WE have received the following report on the second | 
half of the series of American plate trials, November 
14th, 1891 :— 

All of the plates were of the same dimensions, namely, 
Sit. high, 6ft. wide, and 10}in. thick. They were placed side 
by side on the arc of a circle, having its centre at the gun, 
and the latter was protected by a shed of heavy timbers, by 
earth piled up in front and by bags filled with sand. 

The first four shots at each plate were fired from a 6in. 
breech-loading high-powered rifle, 40 calibres long. These 
four shots were planted in the four corners, the centre cf 
impact of each being 2ft. from the top or bottom and 2ft. 
from the nearest side. 6in. Holtzer armour-piercing shells 
were used, weighing 1001b., and striking with a velocity of 
2075 foot-seconds. Each shell was 17-28in. long. 

A fifth shot was fired at the centre of each plate from an 
Sin. high-powered breech-loading rifle, 35 calibres long. 
Carpenter armour- piercing shells, weighing 2501]b., and 
striking with a velocity of 1700 foot-seconds, were used 
against plates Nos. 1 and 2—manufactured by Carnegie, 
Phipps, and Co.—while a Firth-Firminy shell, weighing 
210 lb., and striking with a velocity of 1850 foot-seconds, was 
employed against plate No. 3, manufactured by the Bethlehem 
Iron Company. The plates were placed in the following 
order, beginning on the right :—No. 1, a high carbon nickel 
steel, manufactured by Carnegie, Phipps, and Co.—carbon, 
0°45; nickel, 3°06. No. 2,a low carbon nickel steel, “‘ Har- 
veyised,” manufactured by Carnegie, Phipps, and Co.—car- 
bon, 0°25; nickel, 3-10. No. 3, a high medium carbon nickel 
steel, “‘ Harveyised,” manufactured by the Bethlehem Iron 
Company—carbon, 0-31; nickel, 3-07. 

The first shot struck in the upper left-hand corner of plate 
No. 1, the high carbon nickel steel made by Carnegie, Phipps, 
and Co. The shell was thrown out uninjured 46ft. back 
toward the gun; penetration, 12}in. from the face of the 
plate. There was an absence of the regular burr around the 
hole that had been noticeable in two of the plates tested 
two weeks ago. There was a considerable bulge around the 
hole, but the metal hadchipped off instead of turning up into 
— A few short radial cracks were developed in the 

urr. 

Shot No. 2, at the upper left-hand corner of plate No. 2, 
the low carbon nickel steel “‘ Harveyised,” made by Carnegie, 











| rebounded in fragments. 


| there were several fine radial cracks. 


lower left-hand corner of plate No. 
1, and the result was generally 
similar to that of the two previous shots on this plate, but a 


| crack was developed extending from the point of impact 


obliquely to the centre of the bottom of the plate. This 
was apparently a through crack about sin. wide. The shell 
Penetration 12in. 

The eighth shot in the lower left-hand corner of plate 
No. 2 rebounded 45ft. after penetrating but 9}in., and made 
an irregular hole owing to the shell being “set up” 2in., 


| bulging just back of the ogive. 


The ninth shot struck the lower left-hand corner of plate 
No. 3, and the shell rebounded, uninjured, close to the 
muzzle of the gun. The hole looked like the other two, and 
The penetration was 
12tin. 

The effect of shot No. 10, in the lower right-hand corner of 


| plate No. 1, was similar in appearance to that of the other 


shots in this plate. Its penetration was 11jin., and the shell 
was thrown out. The crack already existing in this plate 
somewhat widened, and two other cracks appeared; one con- 
necting the two lower holes, and the other extending from 
shot hole No. 7 to the left edge of the plate. 

Shot No. 11, which struck in the lower right-hand corner of 
plate No. 2, produced a greater effect than any of the pre- 
ceding shots. The shell penetrated until its base was 3in. 
inside the face of the plate, showing a total penetration of 
20}in. There was a slight bulge with a chipped rim, and a 
few radial cracks. 

Shot No. 12 struck the lower right-hand corner of plate 
No. 3. The shell was shattered into many fragments, only 
the ogive remaining embedded in the plate. The results of 
the second shot on this plate seemed to be reproduced, the esti- 
mated penetration being 5in. In this case also the head of 
the shell and the plate around it seemed welded together, and 
only a saucer-like depression appeared in the face of the plate. 

This ended the test with the 6in. breech-loading rifle, 
which was quickly replaced by the 35-calibre Sin. breech- 
loading rifle, with which the remaining three shots were 
made. Both guns were fabricated at the Washington Naval 
Gun Factory, and made of Bethlehem steel. Even at this 
stage of the trial the Bethlehem plate was markedly the best 
of the three. It showed the least average penetration, no 
tendency to crack, and with its two halves respectively 
uniform, the right half absolutely invulnerable to Gin. 
Holtzer shell. Plate No. 1 showed good resistance to pene- 
tration, but commenced to crack at the third round. Plate 
No. 2 showed much less resistance than the other two, one 
shot going deep into the backing. 

Shot No. 13, the centre shot on plate No. 1, made a hole 
unusually wide across, though only 9fin. deep. This was due 
to the shot being so upset as to have a diameter back of the 
ogive of fully 10in. The shell bounded back a short distance. 
The cracks made by shots Nos. 7 and 10 were greatly 
widened, and, in addition, a deep and wide crack ran 
diagonally from the right edge, just below the top, through 
shot-hole No. 4 to the centre, and thence to shot-hole No. 7. 
Around the centre hole there were large chips in the face, 
extending two or three inches from the edge of the hole. 

Shot No. 14, at the centre of plate No. 2, made a hole 
15}in. deep, but it was broken in many pieces, all of which 
were ejected from the hole. A deep crack extended from the 
top, close to the left-hand edge, diagonally through shot hole 
No. 2 to the centre, the inner part being the narrowest. A 
slight crack also started in shothole No. 5 and ran into the 
centre. A peculiarlyjagged crack continued, like a prolongation 
of the one previously mentioned, into shot hole No. 8, and 
thence an open crack ran down to the bottom near the left- 
band edge. There were several radial cracks around the 
centre hole, having a depth of an inch or so. 

Shot No. 15, the last shot of the day, struck the centre of 
plate No. 3 with a velocity of 1850ft. a second. It rebounded 
about 40ft., slightly set up and scaled. Its penetration was 
12iin. Two very deep cracks were made on the left side of 
the plate. One ran from the centre upward and to the left, 
through shot hole No. 3, to the top of the plate, near the 





left-hand edge: the other ran similarly down to the left, 
through shot hole No. 9 to the bottom, near the left-hand 
edge. The plate was, therefore, divided into two parts, 
though it held its position perfectly, as did all the plates, 
none of the bolts having started. 

The comparative value of the trials was impaired by the 
employment of 8in. Carpenter shells against the two Carnegie 
plates, but, even with the poorer projectiles, these two plates 
suffered more than the Bethlehem plate under its severer 
attack, which it stood in a highly satisfactory manner. 

Table of Penetration in Inches, 


Shots | | Plate No. 








on each Gun employed. 
plate. | 1 | 2 | 3 
1 | sin. BLR, 40 calibre .. 12-5 | 146 | 12-0 
2 ‘ = 10°75 | 14-4 5°5\ 
8 | a9 ” | 12°0 | 9°75t) 12°5 
a | » »» | 120 | 20-0 | 5:0) 
Average of 6in. shots .. } 11°81 14°69}) 8°75 
5 Sin. B.L.R., 85 calibre .. | 9-6" 15°75§) 12-9 


. Carpenter projectile badly set up. ; t Projectile set up 2}in. 

t 8rd shot, projectile set up 2}in. 

§ Carpenter projectile set up and badly broken. 

|| Spattered and welded to plate ; probably less, 

The trials of October 31st, 1891, demonstrated the 
superiority of the Bethlehem high-carbon nickel steel plate. 
The trials of November 14th, 1891, showed the superiority of 
the Bethlehem nickel steel ‘‘ Harvey.” Comparing these 
two plates with the Creusot nickel steel plate tested at 
Annapolis in September, 1890, we have the following pene- 
tration for the five shots fired at each :— 





6in B.L.R. No. of shots. Sin. B.L.R. 














Date. Company. No. of shot. 
1 Sie 7 4 1 
Sept , 1890 . Creusot 15 65, 15°15 | 18°90 13-90 "20°90 
Oct. 31st, 1891 Bethlehemt 13 25 10°07 12°75 |10°37 16°50 
Nov. 14th, 1891 ..| Bethlehemt 1200 5:50", 12°50 5°00" 12°90 


* Estimated—splashed. _ ¢ cracked. 

The “ Harveyised " plate again showed its ability to break 
up projectiles. It had the least penetration, but showed a 
tendency to crack under the heavier projectile. 

Commodore Folger, Chief of Naval Ordnance, summed up 
the results of the day’s tests as follows:—‘ The high-carbon 
Harvey nickel plate from Bethlehem has shown the least 
penetration and the least cracking of all the six, and it is 
decidedly the most successful plate. The penetration was 
markedly less and the cracking one-third less than in any of 
the plates of the last trial. In no case did the point of the 
projectile go into the backing, and the plate cracked towards 
the weaker side. Had the entire treatment been uniform 
there would have been no cracking at all, and the same 
resistance would have been shown in the left side of the 
plate. The high-carbon nickel from Carnegie was ‘45 per 
cent. of carbon. We knew before the trial that this was too 
high, and we thought that it would probably crack. The 
tempering methods used in the low-carbon nickel Harveyised 
were very defective, and I did not expect from it better 
results than from the nickel plate untreated by the Harvey 
— which Carnegie furnished before. The Harveyised 
1igh-carbon nickel plate by the Bethlehem Company has 
been our favourite, and it is unquestionably superior to any- 
thing heretofore tried in the way of armour in this country 
or abroad.” 








INSTITUTE OF MARINE ENGINEERS.—A meeting of the Institute 
of Marine Engineers was held in the Gresham College, Basinghall- 
street, E.C., on Tuesday, December lst, when a paper on an inquiry 
into ‘‘ The Cause and Action of Initial Condensation in Steam Cylin- 
ders,” by Mr. W. H. Northcott was read. The meeting was presided 
over by Mr. G. W. Manuel, whointroduced the author. Mr. North- 
cott pointed out that his inquiries into the subject of condensation had 
led him to certain conclusions, The results gained by experiments 
were then dealt with, and the details of the experiments themselves 
given under each of the heads suggested. After commenting upon the 
several conclusions the author proceeded to formulate the several 
cases of condensation, remarking upon the abstraction of heat from 
the admitted steam, the damp steam passing through the passages, 
the damp steam age through ports with exhaust steam on the 
reverse side, and by damp steam passing into contact with entering 
steam. The length of the paper precluded any extended discussion 
on the subject, but Mr. Macfarlane Gray spoke about the valuable 
work done by Mr. Northcott, and also of the experiments being 
carried on by Mr. Willans, whose absence owing to illness he much 
regretted, as he hoped he would have been present. The hon. sec. 
announced that on Friday, December 11th, the third conversazione 
would be held in the Town Hall, Stratford. He also read a letter 
from Mr, Peter Denny,the president for the current year, indicating 
the great interest he in the Institute, and forwarding a cheque 
for £250 as a foundation for a gold medal, value £10, to be awarded 
for the best paper of the session, in the option of the Council, the 
£250 to be placed in the Building Fund to assist in the pur- 
chase of freehold premises which was in contemplation. 


DgEaATH OF M. ALPHAND.—In the death of M. Alphand, 
which took place at Passy on Sunday, France has lost an engineer 
who, in a peculiar degree, connected the old school of engineers 
with the new. A pupil of Baron Haussmann, M. Alphand had 
much in common with that distinguished engineer, and he readily 
assimilated the faults as well as the virtues of the old Prefect of 
the Seine. Like his predecessor, M. Alphand has done much to 
transform and beautify Paris, and though he was prodigal and 
extravagant in the means of attaining his end, it cannot be denied 
that the end almost, if not quite, justified the means, Thus, 
his work in laying out the Champs Elysées, improving the 
various parks and squares, and finally constructing the great 
machinery hall of the Exhibition, has done incalculable good 
to Paris, and not less important were the improvements which 
he effected to the drainage system while under his direction. 
M. Alphand was born at Grenoble in 1817. In 1839 he went to 
Bordeaux, where his merits attracted the attention of Baron 
Haussmann, and when the Baron was called to the Prefecture of the 
Seine in 1853 he engaged the services of M. Alphand, who, being 
placed under two other engineers of exceptional merit, MM. Michal 
and Belgrand, found himself in an excellent school. He assisted 
in the execution of all the schemes of Baron Haussmann, and for 
the Exhibition of 1867 he was charged with the important work of 
levelling the Trocadero, which he did with extraordinary cleverness 
and rapidity. He also did invaluable work for the Exhibition of 
1878, and finally he set an indelible mark upon the Exhibition of 
1889. It was the strain of this latter undertaking that told 
severely upon him, and so far weakened his intellect that he has 
since been incapable of performing any other work. He died of 
congestion of the brain, complicated by paralysis, leaving a widow, 
two sons, and a daughter. 
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RAILWAY MATTERS. 


Tue Bristol express, when passing Craven Arms on the 
7th inst., dashed into a herd of cattle, instantly killing two animals, 
The train, which was running at the rate of sixty miles an hour, 
was uninjured, 


WE understand that tenders have been invited for the 
construction of the Wrexham and Ellesmere Kailway, and that the 
tenders have to be in the secretary’s hands at Langthorn House, 
Copthall-avenue, by the 21st instant. 


Tue Derbyshire extension of the Manchester, Shef- 
field, and Lincolnshire Railway was opened on Tuesday for goods 
traffic. It connects Beighton and Chesterfield. The first train 
to run over the new line was one containing iron ore from 
Frodingham, in Lincolnshire, for the works of the Staveley Coal 
and Iron Company. 


Tue French Northern Company will shortly make some 
trials with an electric locomotive between Paris and Saint Denis, 
and afterwards, if these prove satisfactory, between Paris and 
Calais. On falling gradients the vis viva of the train will drive 
dynamos for recharging accumulators that have been exhausted in 
rising gradients and on the level. 


An unusual accident overtook a driver named Brassard, 
on the French Western line, at the Batignolles DepOt, on 29th ult. 
He was shunting about 200 yards from the shed, whither he was 
about to take his engine, when he was caught by the stoking iron 
of an engine coming in the opposite direction, drawing a train from 
Argenteuil. The driver was taken to. the Beaujon hospital in a 
hopeless state. 


Tue ‘ Mid-European,” or the time of the fifteenth 
meridian east from Greenwich, has, according to Kuklow, been 
adopted in the private service of most of the German railroads 
from the 1st of June last, and the Bavarian and Wurtemburg roads, 
finding the advantage of the system, will shortly introduce it for 
the public service. The Austrian-Hungarian roads adopt the 
Mid-European time in their time-tables issued on October Ist for 
the winter service. It is thought that this change may b 
general in Germany and Austria, 





A pistrict long closed against railways is about to be 
opened out, provided Parliament sanctions the making of the 
Rotherham, Blyth, and Sutton Railway. The line will extend 
from Barnsley, through Swinton to Maltby, giving railway accom- 
modation to a large number of parishes, including Silkstone, 
Royston, Monk Bretton, Ardsley, Darfield, Wortborough, Womb- 
well, Bolton-upon-Dearne, Wath-upon-Dearne, Ardwick-upon- 
Dearne, Mexborough, Denaby, Hooton Roberts, Thryburgh, 
Ravenfield, Conisborough—the keep of ‘‘ Athelstane the Unready” 
—Laughton-en-le-Morthen, Maltby, and other places. 


On the 5th instant, about eleven o’clock, the 9.30 
Pullman car express from St, Enoch’s, Glasgow, which travels vid 
the Glasgow and South-Western and Midland Railways to St. 
Pancras, had a narrow escape at Sanquhar, a small station in 
Dumfriesshire. From some as yet unexplained cause the train, 
which was travelling at a high rate of speed, left the rails a few 
yards north of the station, and tore up the permanent way for 
about 150 yards, besides demolishing the stone edging of the plat- 
form before being brought to a standstill. Considerable damage 
was done both to the rolling stock and permanent way. 


Tue Government and the Suez Canal Company have 
finally one as to the conditions for the construction and 
working by the latter of a steam tramway and a fresh-water canal 
between Port Said and Ismailia. The line, says a correspondent of 
the Times, will be of 75cm. gauge, and wil! be used exclusively for 
the conveyance of mails, passengers, and the company’s service. 
Thirty kilometres of rails bad previously been laid by the company, 
and it is expected that the entire work will be completed at the 
end of next year. The company is to maintain the tramway until 
the Government has constructed a line connecting Port Said with 
the general railway system. 


THE death is announced of Sir Matthew William 
Thompson on the Ist instant at his residence, Guiseley, near 
Bradford. He represented Bradford in Parliament in 1867 and 
the following year. He was chairman of the Midland Railway 
Company from 1879 to last year, and was made a baronet on the 
opening of the Forth Bridge. It was under his chairmanship that 
the Midland Railway made the great strides that have 
enabled it to take such a leading position among the railways of 
England. Sir M. W. Thompson was in his 72nd year, and leaves 
a widow and three sons and two daughters. The Rev. Peile 
Thompson succeeds to the title. 


TuHE proposed electric railway between Budapest and 
Vienna will comprise 240 kilometres—149 miles—of road two 
main power stations with 100 sub-stations, and only three or 
four stopping places. The cars will be 40 metres—about 
131ft.—-long, and will be fitted with four two-axle bogie trucks. 
At each end of a car there will be two large electric motors, to 
which the current will be transmitted by contact wheels running 
on conductor rails. The speed which it is proposed to attain in 
regular working is 200 kilometres—124:2 miles—per hour, and, in 
order to diminish the air resistance the ends of the cars will be 
sha like ships’ bows. The distance between Vienna and 
Budapest is to be covered in 75 minutes, and cars are to be run at 
quarter-hour intervals, Permission to build the road has not yet 
been granted by the authorities, 


Tue New York correspondent of the Times, writing 
under date November 30th, says, ‘‘The report of the Inter-State 
Cc ce C ission on the statistics of the American railways 
for the year ended June 30th last shows that the total length of 
track was 209,060 miles. The number of corporations, including 

rivate roads, operating companies, and subsidiary companies, was 

797. Forty companies operated as much as 77,872 miles, and 
there were seventy-four companies, the gross income of which 
amounted to 837,000,000 dols, The estimated capitalisation of 
ee ey represented 9,894,483,400 dols. e increase of 
capital for 1890 over that for 1889 was 444,268,798 dols., of which 
at least 250,000,000 dols. were due to the increase of capitalisation 
on the existing lines. The capitalisation of the railways is declared 
to be greatly in excess of the market value.” 








In New England there was in 1889 an average of 7°61 
employés per one mile of railroad, 3-98 of whom were engaged in 
conducting transportation, 2°20 in maintenance of way and 
structures, and 1‘21 in maintenance of equipment ; the other 0°22 
being credited to the ‘‘ general administration.” For every man 
employed passenger trains were run 519 miles and freight trains 
408 miles, and there was traffic equivalent to 46,653 ton-miles and 
31,291 passenger miles; 1366°80 dols. of gross and 426-67 dols, 
of net earnings. In the Middle States the number of employés 
per mile of railroad was 11°38, and per employé there were 496 
ireight train and 335 passenger train miles, 110,544 ton-miles and 
15,766 passenger miles, 1266°61 dols. of gross and 435 dols. of net 
earnings. The Railroad Gazette says:—We may regard these 
figures as representing the amount of work a man can do with 
such tools as a solivent and its equipment. 
comprehensible, agers A if we give the amounts per day per 
man, acne. in the Middle States: 1:36 freight and 0:92 passenger 
train miles, 303 ton-miles and 43 passenger miles, 3:47 dols. of gross 
and 1:16 dols. of net earnings. The man thus seems to do a very 
large day’s work, but the wages received for the work by his 
employer seem small, 


It will be more easily. 





NOTES AND MEMORANDA. 


In Greater London last week, 3350 births and 2171 
deaths were registered, corresponding to annual rates of 30°9 and 
20°3 per 1000 of the estimated population. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
22°6 bge 1000 of their aggregate population, which is estimated at 
9,405,108 persons in the middle of this year. The rates ranged 
from 16:5 at Leicester to 38:9 at Sunderland, 


In London 2480 births and 1175 deaths were regis- 
tered last week. Allowing for increase of tear the births 
were 94 below, and the deaths 65 above, the average numbers in 
the comeuaeees weeks of the last ten years. The annual death- 
rate per 1 from all causes, which had been 19°6, 20°1, and 19°9 
in the preceding three weeks, rose last week to 21:2 


Tue standard illuminating power for common gas for 
supply to London is 16 sperm candles, and for Cannel gas 20 
sperm candles, Sulphur not to exceed 22 grains ir the 100 cubic 
feet of gas. Ammonia is not to exceed 4 grains in the 100 cubic 
feet of gas. Pressure between sunset and midnight to be equal to 
a column of lin. of water. Pressure between midnight and sunset 
to be equal to a column of ;,in. of water. During the week 
ending 28th November, the lowest pressure recorded was 1‘6in., 
and the maximum 2‘5in. 


A CONTEMPORARY, referring to brewers’ chemicals, 
says:—It was not for nothing that the United Alkali Compan 
included brewing in the scope of their operations. The use of all 
manner of chemicals in the production known generally as beer is 
extending so rapidly that almost any chemical product, waste or 
otherwise, seems acceptable to the brewer. Hydrofluoric acid is 
the latest antiseptic proposed for his use, it being claimed that the 
most unpromising materials ferment regularly uuder its influence, 
the output of alcohol being much increased. Apprehension as to 
the formidable character of such a material as hydrofluoric acid 
may be assuaged by the consideration that sodium fluoride in 
equivalent quantity may be used, and that the quantity added is 
only 10 to 15 grammes per hectolitre. 


THE annual mean rainfall of Berlin is given as 23in. 
The extreme values varied from 14°26in. in 1887, to 30in. in 1882. 
The wettest months were June and July, yielding together 24 per 
cent. of the annual amount. The average number of days on 
which more than 0-08in. fell was 152. The months of greatest 
rainfall frequency were November and December. A Berlin winter 
numbers on an average 33 snowy days. The distribution according 
to months is very curious ; snow does not occur most frequently 
in the coldest months; it falls as often in March as in December. 
It lies on the ground 49 days on an average. Daily falls of more 
than 2in. of rain are quite ae and of l4in. are not frequent. 
The greatest fall has been 1°86in. in 14 hours. Wet periods of 
five or more days are fewer than dry periods of similar length ; the 
former average 7°5 and the latter 13‘2 per year. Thunderstorms 
occur on an average on only 15 days in the year, about half of them 
being in June and July. 


TURKESTAN is reported by M. D. C. Mickenkow, chief 
engineer of the Tashkend mines, to contain great mineral wealth, 
which, for want of capital, have not hitherto been advanta- 
geously exploited. In this Trans-Caspian province are found most 
of the metals and coal. These mineral deposits were worked at a 
far remote period, but the small development of their production 
must be attributed to the primitive processes employed in extrac- 
tion. No trace of coal-workiug by the natives can be found, and 
it is consequently concluded that that fuel was unknown to them. 
Since the Russian occupation of these provinces, coal-working has 
begun to develope slowly, since the annual production does not 
exceed 500,000 pouds—a poud = 36 English pounds. The coal beds 
belong to the brown Jura formation. The coal contains an average 
of 50 ood cent. of carbon, 33 per cent. of volatile matters, and 
about 17 per cent. of ash and hygroscopic water. Calorific power, 
4509 to 6500. Most of the seams are only worked at discovery. 
Extraction is easy, and may, most often, be effected without pre- 
liminary works. It has been found in some localities that the coal 
forms layers, the thickness of which varies from 3 to 8 archines 
—the archine = 28 English inches—and that some of the beds are 
of great extent. Another fuel, which may be called upon to play 
as important a part as coal in the industrial future of Turkestan, 
is naphtha. Most of the copper mines are situated by the side of 
the coal beds, and near important watercourses, which can thus 
be used to wash the ore, and also for motor power. 


AT a recent meeting of the Physical Society, Dr. C. V. 
Burton read a paper on ‘‘A New Theory Concerning the Con- 
stitution of Matter.” It is assumed that it is possible to have in 
the ethera distribution of strain which is itself in equilibrium. 
Such a distribution is called ‘‘a strain figure.” An atom is looked 
upon as an aggregation of strain figures, the possible varieties of 
strain figures—and hence of atoms—being limited by the con- 
ditions of equilibrium, and the sizes of possible strain figures 
dependent on the cross-grainedness of the turbulent motion or 


MISCELLANEA. 


Tue Phosphor Bronze Company has acquired the sole 
licence for the manufacture of Bull’s metals, and Mr. Jobn C. Bull 
has joined the company as consulting engineer and chemist. 


Art the meeting of the 3rd inst., the Brighton Town 
Council, on the recommendation of the Works Committee, raised 
the salary of the borough surveyor—Mr. F. J. C. May, Assoc. M. 
Inst. C.E.—from £500 to £700 per year. 


At a meeting of the Richmond Town Council, held on 
the 8th inst., it was decided by a large majority to seal a contract 
with Messrs. Latimer Clark, Muirhead, and Co. , electrical engi- 
neers, Westminster, for the electric lighting of Richmond, Surrey, 
for a period of thirty years, 


As some of our readers will remember, the late Mr. 
Greenway Thomas, Judge of Vizagapatam, after his retirement 
worked hard to get the authorities to construct a harbour at 
a He worked in vain, but now it is reported that Mr. 
F. N. Thorowgood, M.I.C.E., formerly engineer of the Madras 
Harbour Works, is going out to India to report on the scheme for 
constructing a harbour of refuge at Vizagapatam, which possesses 
several natural advantages, and is on a coast where there are no 
good harbours for about 1000 miles. 


Tue Middlesbrough Chamber of Commerce, acting in 
behalf of the Society of Arts, which has been constituted tbe British 
Royal Commission for the Chicago Exhibition, applied to the leading 
traders in the district to know whether they were prepared to 
exhibit there, and received no replies in the affirmative. Several 
of the ironmasters, &c., seemed to think that it would be altogether 
a waste of time and expense to do anything of the kind, consider- 
ing the persistency with which the Americans are enleavouring by 
7, duties to exclude from their country all British goods. 

e recent tariff legislation, aimed so markedly at British trades, can 
hardly incline manufacturers here to have anything to do with the 
Exhibition. 


THE Admiralty have authorised an important change 
with respect to the fitting of hydraulic machinery on board ships 
at Portsmouth. Hitherto the work has been performed by separate 
departments. The chief engineer had charge of the machinery and 
fitments up to the base of the turret or barbette, while the chief 
constructor was reponsible for the erection of the interior 
mechanism. Under the new arrangement the chief engineer will 
have charge of the whole of the hydraulic fittings and also of the 
special staff of artificers —— upon the work, who have, 
accordingly, been transferred to his department. There isa similar 
conflict of responsibility with respect to the fitting of steam capstans 
and windlasses, electric machinery, and steering engines, 


As tothe proposed new Birmingham waterworks scheme, 
a pollis this week being taken by the Corporation to test the wishes 
of the ratepayers. The poll was demanded ata public meeting held 
on Monday, presided over by the Mayor—Mr. Lawley Parker—to 
consider the question. At the public meeting, Sir Thomas 
Martineau—chairman of the Water Committee—gave a history of 
the Birmingham water supply, stating that it was now imperative 
upon the authorities to rt a fresh supply, as the present one 
was rapidly getting insufficient. He stated that the total ultimate 
cost of the scheme had been estimated at £5,654,953. Then there 
were local reservoirs to be provided, in order to give a better 
supply to the districts, and additional mains for new streets would 
have to be laid down, the cost for which would bring this amount 
up to £6,416,203. For the purpose of covering the cost of the 
land, borrowing powers were asked for rather more, the exact 
amount being £6,600,000. He estimated that when the proposed 
new water from Wales began to flow into the city, there would 
be a saving to the ratepayers of £20,000 a year now spent in 
pumping. 

Wertrne from St. Petersburg under date December 4th, 
the correspondent of the Times says:—The committee appointed 
to supervise the organisation and distribution of relief to the 
sufferers by the famine will hold its first sittings here on the 10th 
and 1lth December. Amongst other work which the committee 
will provide for the famine-stricken peasants will be hewing 
timber in the forests and the accumulation of considerable stores 
of building material, the construction of railways and high roads, 
the extension of telegraphic communication, the erection of 
schools, hospitals, and elevators in manufacturing towns, building 
of steamers, and the construction of harbour works on the Volga, 
at Nijni Novgorod, Saratow, Samara, Kazan, and Astrachan, as 
well as irrigation works. Altogether eight hundred thousand men 
will be employed in these various works, the completion of which 
will, it is expected, not be reached until the end of August next. 
A sum of 30,000,000 roubles will be granted by the Treasury as a 

reliminary fund for the execution of the works, while the 

,000,000 roubles derived from the projected National Lottery will 
be reserved for the support of the indigent and those who are 
unable to avail themselves of the relief works. 


Some public speakers have not yet learned that the 
stale old babble about technical education for our workmen and 





other structure of the ether. The motion of matter is idered 
to be merely the transference of a strain distribution from one 
portion of the ether to another. This the author illustrated by 
causing a loop to travel along a rope, the loop being regarded as a 
strain distribution which is propagated along the rope whilst the 
rope itself is not transferred. Such transference may occur with- 
out encountering any resistance, and the strain figure will retain 
the same form, provided the velocity is small compared with that 
at which gravitation is propagated. The equations of motion of a 
strain figure are deduced, and are shown to be identical with 
those of ordinary matter provided certain conditions of symmetry 
are realised. It isalso shown under what conditions an atom, con- 
sisting of strain figures, would have a finite number of degrees 
of freedom, and some attempt is made to examine how gravitation 
and other attractions might follow from a distribution of stress 
in the strained ether, An inquiry is also made into the reason 
why elements have fixed properties, and their transmutation is 
discussed. 


At a recent meeting of the Shipmasters’ Society a 
paper was read by Captain A.G. Froud on ‘‘ The Heating of Ships 
and their Cargoes, and the Waste of Heat in Steamers.” Captain 
Froud stated that, to some extent, the heat of ships depended on 
the materials of which they were constructed, and was influenced 
by the colour of these materials, It was also influenced very much 
by the condition of the cargo carried, and by interior and super- 
ficial arrangements largely under the control of those having 
charge. Some minerals, notably coal; animal matter, such as 
wool; also cotton, jute, flax, esparto, coffee, sugar, copra, rice, 
seeds, and grain of all sorts, oil and cotton-seed cake, &c., if not 
well dried, generated heat. A few kinds of manufactured goods, 
matches, oil cloths, &c., were dangerous, as were some chemicals. 
An official csution, dated August last, warned shipmasters 
against the sulphides of sodium and potassium. A  recog- 
nised authority on Australian cargoes stated that, amongst 
other articles, copper and antimony ores were specially liable to 
sweat, and this circumstance should be borne in mind when stowing 
other goods above them. He advocated the free surface ventilation 
of coal and other cargoes especially in dry weather, and always, 
excepting when signs of liability to burn were apparent. e 
course then was—shut up the holds closely, or act according to the 
special circumstances of the case. It was the captain’s duty to 
check the shipment of ~— cargoes of all kinds as far as possible, 
Ships should be painted either white, buff, or gray, passenger ships 
more particularly, and those carrying frozen meats and petroleum 
would reap great advantages. In fact, according to Captain Froud 
everything should be painted a light colour, 





the tion between this and the trade of this country, isa 
|e bladder from which nearly all the gas has leaked out. 

turday at Newcastle-on-Tyne, Mr. C. Fenwick, M.P., said :— 
“‘There never was a period when the working classes of this 
country needed so much to be well educated, having regard to the 
competition of foreign countries with our trade and commerce. 
Mr. Forster saw the necessity of the times when he said, ‘ Hence- 
forth artisans without education will be useless; their strong thews 
and sinews will not enable them to contend successfully against 
their Continental competitors. On education will depend our 
national safety and our national power.’ These words were more 
true to-day than ever, when great attention was being paid to 
technical education in France and Germany. By increased tech- 
nical knowledge the Continent was trying to compete with us in 
the markets of the world, and it behoved this country not to let 
her neighbours get ahead of her in this respect.” Can Mr. Fenwick 
show a dozen carpenters, or smiths, or weavers, or fitters, on the 
continent who can do more or better work than a dozen Englishmen 
orasmuch? It is rather the masters and managers who need 
the education, than the workmen. The technical teacher bas much 
to learn from the workman. 


Tue death is annonnced of Mr. C. H. Murray, the 
inventor of Murray’s chain pump and brickmaking machines. 
Mr. Murray was born in 1814. He was apprenticed to Mr. 
Braithwaite as a smith, and was in Mr. Braithwaite’s works during 
the time that the ‘‘ Novelty” locomotive was being constructed to 
Ericssen’s design for the Rainhill trials. When out of his time he 
went to sea as an armourer in the Royal Navy, but did not remain 
long in the service. He then worked as a smith for Messrs. 
Scott, Russell, and Co., Mr. John Penn, and for the Greenwich 
Ironworks. In 1851 he entered the service of Messrs. Thomas 
Middleton and Co., of Southwark, as foreman blacksmith, and 
remained with that firm in one capacity or another until he retired 
from active work about six years ago. In 1854 Mr. Murray took 
out a patent for a system of constructing wrought iron ordnance. 
A gun was made and submitted to the War Office. In 1857 Mr. 
Murray invented his well-known chain pump, which was at once 
adopted by contractors, and which obtained a medal at the 1862 
Exhibition. In 1865 he invented a machine for cutting off piles 
under water. This was designed for use on the Thames Embank- 
ment, and was very successful in working. After 1865 Mr. 
Murray devoted himself to the improvement of brickmaking 
machinery, and his cutting table is now used and made in all parts 
of England. Mr. Murray was a man of great ingenuity and 
indomitable energy and perseverance, and his death will be 
regretted by the many friends whom he had made, 





480 THE ENGINEER. Dec. 11, 1891. 








ASHTON COURT ELECTRIC LIGHT INSTALLATION 
MR. GISBERT KAPP, M. INST. C.E, ENGINEER 
(For description see page 484 
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PUBLISHER’S NOTICE. 


The Publisher of THE ENGINEER begs leave to state that the number 
for the 18th December, 1891, will be mainly devoted to a profusely 
illustrated description of the PostaL TELEGRAPH SYSTEM OF GREAT 
Britain, No other country possesses a system of intercommunication 
comparable with this in completeness, magnitude of machinery, per- 
‘ection of instruments, and elaboration of detuil, 


ioe the population of this country continually avails itself of 
the postal telegra, bs and the telephone, very few possess an adequate 
idea of the methods and mechanism by which despatches are transmitted ; 
or of the methods and arrangements necessary for the transaction of the 
enormons business accomplished by the Post-office. This ignorance is 
due to the circumstance that nothing like a fairly complete description 
of the mechanical and electrical details of the Postal Telegraph system 
has ever been published in a form accessible to large numbers of readers. 


To supply such a description is our intention, and we have much 
pleasure in adding that the postal authorities have, with great courtesy 
and good will, given us every facility for its preparation. Cave 
has been taken that this description shall not only be sufficiently detailed 
to satisfy scientific minds, but that it shall be perfectly intelligible and 
interesting to the general reader. 


Our illustrations will show not only the great pneumatic pumping 
engines, by which power is supplied for some forty miles of telegraph 
tubes in the metropolis, but the varvus instruments employed in the 
different departments, In addition, numerous engravings, prepared 
JSrom drawings made on the spot by our special artist, will illustrate 
the internal life of the great central building in St. Martin’s-le-Grand. 
No pains will le spared to make all our engravings worthy of the im- 
portance of the subject. 


Copies of the above Number will le sent, post free, to any country 
in the Postal Union :—Thin Paper edition, 1s.: Fine Paper edition, 
ls. 9d. Australasia, India, China, and Japan:—Thin Paper 
edition, 1s. 3d.; Fine Paper edition, 2s. 
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MEETINGS NEXT WEEE. 


Tue Institution or Civit Enoingerrs.—Tuesday, December 15th, at 
25, Great George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Paper for further discussion, ‘‘ The Sale of Water by Meter in Berlin,” by 
Henry Gill, M. Inst C.E. Wednesday, December 16th, at 2 p.m. 
Students’ visit to the Stations of the Westminster Electric Supply 
Corporation, 11, Millbank-street, and Eccleston-place, 8.W. 

JUNIOR ENGINEERING Society.—Friday, December 18th, at 8 pm 
Paper, ‘‘ Engineering Practice in the Cleveland and North-East Coast 
Districts,” by Sidney H. Wells, Wh. Sc,, Stud. Inst. C.E. 

THe MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, December 
12th, in the Masonic-room, Grand Hotel, Aytoun-street, at 7 p.m. Annual 
meeting. 
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Cox—‘ Trans.” Fed. Inst., vol ii., p. 821. Lee’s Water Gauge will be 
exhibited and explained. Roberts’ Shot-firing Lamp will be exhibited 
and explained by the Secretary. 

Norru-East Coast InsTiTUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, December 1tth, in the Lecture Hall of the Literary and 
Philosophical Society, Newcastle-upon-Tyne, at 7.30 p.m. Mr. E. F, 
Wailes will reply to the discussion on his paper on ‘‘ Proposed Improve- 
ments in the Construction of the Bottoms of Ships and Steamers.” Mr. 
J. F. Walliker will reply to the discussion on his paper on ‘“‘ Pumping 
Arrangements, &c , for Steam Vessels.” Discussion on Mr. J. Jennings 
Jampbell’s paper on ‘‘ Engines for Ships of War.” Paper, ‘ Tonnage 
Measurement,” by Mr. M. o eee 

CuemicaL Society.—Thursday, December 17th, at Burlington House, 
at8p.m. ‘The Composition of Cooked Vegetables,” by Miss K. Williams. 
‘On some Metallic Hydrosulphides,” by S. E. Linder and H. Picton. 
‘On the Physical Constitution of some Solutions of Insoluble Sulphides,” 
by Harold Picton. ‘Solution and Pseudo-solution,” by Picton and 
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by Dr. Matthews. ‘‘Camphrone a Product of the Action of Dehydrating 
Agents on Camphor,” by Drs. Armstrong and Kipping. ‘ Studies on the 
Dibromonaphthalenes,” by Dr. Armstrong and Mr. Rossiter. 

METEOROLOGICAL SocieTy.— Wednesday, 16th instant, at 7 p.m. Papers: 
‘Report on the Thunderstorms of 1888 and 1889,” by William Marriott, 
F.R. Met. Soc. ‘On the Prevalence of Fog in London during the Twenty 
Years, 1871-1890,” by Frederick J. Brodie, F.R. Met. Soc. 
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DEATHS. 


On 5th inst., at 6, Clifton-villas, Maida-hill, Ricnharp Boxa.i 
GranTuHaM, M. Inst. C.E., F.G.S., elder son of the late John Grantham, 
C.K., in his 86th year. 

On the 8th December, 1891, at 327, Clapham-road, Witt1am MILLs, in 
his 78rd year, Chief Engiveer of the London, Chatham, and Dover 
Railway, from its first formation. Funeral at Norwood, at 1.30 on 
Saturday, the 12th. 
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9 ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*.* Wecannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.~ In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

CaL* pontan.— Doubtless the G.E R. engineers have some good reason for 
setting their valves with equal port openings and unequal leads. It is 
probable that they are set thus to insure the engine beating true. By 
careful observation you will notice certain peculiar motions in a slide 
valve. It would take too much space to enter fully into the reasons of 
these, but you can study them for yourself by setting out a valve motion 
on a sheet of drawing paper. They are chiefly due to the length—or 
vather shortness—of the excentric rod, and the method of suspending the 
link, and the fact that the piston is not in the middle of its stroke when 
the crank is up or down. In certain cases other matters may crop up 
to further complicate the motion. A simple diagram will show you ata 
glance, that on account of the obliquity of the excentric rod the valve 
does not move to equal distances on each side of its real central position 
—that is when it covers Loth ports equally. For this reason it is impos- 
sible to have both the leads and the port openings equal with the same 
length of valve spindle, 





ELEPHANT STAMPS. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers give me the address of the —_— of 


the “ elephant stamps ?” 
London, December 5th. 
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THE EIGHT HOURS’ MOVEMENT. 


Ir is satisfactory to learn that in the North at all 
events, steps are being taken of a very practical character 
to ascertain what the advocates of an eight hours’ day 
really mean. The normal contention is that the men do 
not desire to take any undue advantage of the masters, 
which involves the supposition that if the former work 
shorter hours they will be content with less wages than 
they now receive. We shall soon be in a position to 
say whether this supposition is well founded or not. 
Mr. William Allan, of the Scotia Engine Works, Sunder- 
land, who for many years successfully managed the 
North-Eastern Engine Works in the same town, has 
made certain proposals to his men, and almost at the 
same moment Mr. J. Y. Short, of the firm of Short 
Bros., shipbuilders, made a similar proposal to his 
men. Whether Mr. Allan and Mr. Short had pre- 
viously consulted or not we are not prepared to say. 
The present working hours in the shipbuilding yards 
on the North-East Coast are from six in the morn- 
ing until five in the afternoon for eight months of the 
year, and from half-past six in the morning until five 
in the afternoon for two months, and from seven until 
five for the other two months. These are the working 
hours for the first five days in the week, and on Saturdays 
from the same time in the morning until twelve at noon. 
Each day half an hour is allowed for breakfast and one 
hour for dinner during eight months, and three-quarters 
of an hour for dinner during the other four months 
of the year. After deducting the time allowed for 





breakfast and dinner, the working hours for eight 
months of the year are 53, and for two months 51}, 
and the other two months 48} hours, which is equal 
to an average of 52 hours per week for the whole year. 
Mr. Allan and Mr. Short propose that the average shall 
be reduced by four hours a week, which is equivalent to 
eight per cent. The men under the proposed arrangement 
would begin to work at 7.380, and goon to 12. There 
would then be an interval of 48 minutes for dinner, after 
which work would go on until 5 p.m., and the first five 
days in the week would be divided into two half-days, and 
the Saturday would be reckoned a half-day. By this 
method there would be no quarter days, and workmen 
would only be allowed to start work at the hours named, 
7.30 and 12.48. In return for this concession of four hours 
per week, the employers ask that the men shall take 
5 per cent. less wages than the current rate in the 
district for the 52-hour week. The men are expected 
to send in their acceptance or refusal on or before the 
15th instant; the new arrangement to take effect on 
the 1st of January, 1892, and to hold good until the 31st 
December in the same year. 

There are many points about these proposals which 
deserve careful attention. They emanate from very shrewd 
men who clearly understand what they are about. The 
scheme is practical, and therefore practicable. The 
advantages are numerous. ‘Every employer knows that 
much will be gained by avoiding the stop for breakfast. . 
There is always time lost in leaving off work and beginning 
again. This loss will be reduced in amount by 50 per 
cent. at one swoop. Again, the men will breakfast at 
home before starting for the works. No one, especially 
in winter, is particularly enamoured with labour in the early 
morning, before he haseaten and drank, and to go to work 
full will be no doubt much pleasanter than going to work 
fasting. It is probable, therefore that the men will be in 
some degree more efficient. We have heard it argued, 
indeed, that they could do so much additional work as com- 
pared with that got through under existing arrangements, 
that employers ought to pay more rather than less 
wages. The answer is that the output of a workshop 
does not depend wholly on the men—very frequently it 
is to a great extent independent of them—but on the 
men and the tools. Thus, for example, when there is a 
large shaft in a lathe, ‘the time it must remain there 
depends on the lathe very much, and very little on the 
turner, whose principal function for many hours or days 
consists in keeping his tools sharp. There is a dead loss 
in executing such work entailed by every reduction in the 
length of the day. Again, a multitude of incidental 
expenses, such as rent, taxes, water rate, &c., remain 
wholly untouched. We are by no means sure, taking 
all such matters into account, that a reduction of 5 per 
cent. in wages will compensate the employers. In one 
respect the new arrangement will tell heavily against a 
certain type of workman. No more under the 
new arrangement will be heard of being “cut a- 
quarter,” the man who is late will be “cut a half.” 
But there are many men so mentally constituted that 
they cannot keep time. Every week they lose a quarter 
of a day, and sometimes two quarters. The consequent 
diminution in the weekly receipts is bad enough, but it 
will become really serious if half-days are lost instead 
of quarters. It remains to be seen whether the fact that 
such men can lie longer in bed in the morning than is 
now possible will have the desired effect, and prevent any 
loss whatever of time. Mr. Short has investigated this 
side of the question, and has found that 12} per cent. of 
the men lose the first quarter every morning, which is 
equivalent to a loss of about 3 per cent. on the total 
wages paid by the firm. It follows, therefore, that if 
the men keep good time in future that they will really 
give up only 2 per cent. of their wages instead of 5 per 
cent. 

Whatever may be the result of the proposal, it cannot 
fail to be instructive. If accepted, the example set by 
Mr. Allan and Mr. Short is sure to be followed, and we 
shall thus have the length of the working day settled as 
it ought to be and can be, without the legislative inter- 
ference of a body of members of Parliament, who, as a 
whole, must understand far less about the nature of the 
issues involved than do those most concerned, namely, 
the men and the employers. The working men of Great 
Britain are not downtrodden serfs. They are perfectly 
competent to fix for themselves how many hours they 
will work without an Act of Parliament, and any Act of 
the kind would in all probability become a dead letter 
after it had caused much inconvenience and trouble. If, 
on the other hand, the men should reject the proposal in 
obedience to the orders of the Union leaders, on the 
ground that there must be no reduction of wages, then it 
will be useless to argue any longer that what the men 
want is a shorter day. It will then have been made clear 
that the eight hours’ movement is really a veiled demand 
that wages shall be fixed by Act of Parliament. For it 
is clear that if a man who earns 8d. per hour now and 
receives 84s. 8d. every Saturday, still continues to receive 
that sum, and is forbidden by Act of Parliament to work 
more than 48 hours per week, his wages will be raised to 
83d. per hour. Taken, then, from any point of view, the 
proposal of Mr. Allan and Mr. Short may be regarded in 
the light of a test, and more will probably hang on the 
men’s reply than appears at first sight. 


OUR MONSTER GUNS. 

In our issue of November 20th we noticed the reports 
of what M. Weyl terms the accidents to British heavy 
ordnance. - We then pointed out that, judged by reports, 
the French heavy guns had failed on a more sweeping 
scale than our own. We remarked that we were 
inclined to disbelieve a considerable part of the bad 
reports on French guns which we quoted, but that how- 
ever that might be, we had very definite reason for 
knowing that trifling casualties to the English guns 
had been the main foundation for the alarming picture 
drawn by M. Weyl]. One accident in the full sense, we 
admit, the burst of the Cordelia gun; but this is not to 
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be compared either in scale or significance to that 
occurring on board the Admiral Duperré. Since we wrote 
we have received more detailed information as to the 
other matters referred to, which amounts to the following. 

The Anson, 67-ton guns, were fitted with what are 
termed thin “liners.” These, we believe, were made to 
extend only a certain length, in order that they should, 
as far as possible, receive the erosion of the gas, and be 
replaced with the least possible work. One of these 
liners has suffered, not in such a way as to interfere 
with the firing of the gun if necessary, but sufficiently 
to make it desirable to replace it. This can be easily 
done, and with this object the gun was removed from 
the ship and exchanged for another. 

The Victoria guns are those of 110} tons weight. A 
small fault was discovered in the tube of one of them at 
the muzzle. There was nothing to prevent the firing of 
it on an emergency, but as such an emergency did not 
exist, it was considered best to remove the fault by 
cutting a few inches from the muzzle, which was 
accordingly done. 

So far as we can form a judgment, this appears to us 
to be the most serious of the incidents to which we have 
to refer; but if, as we understand, the gun is in its place 
and sound, the extent of the harm is limited to any small 
difference that may be produced in muzzle velocity. It 
would be quite feasible to measure this if desired. 

The Howe 67-ton had nothing whatever the 
matter with it. To use the expression applied to soldiers, 
it is in no sense on the sick list, but at its “duty,” andno 
more subject to question than any gun in the French or 
English navy. It is the case of a false report altogether. 

Next we come to the Benbow. The guns of this ship 
are the first 110}-ton pieces that came into the service. 
Those subsequently made had slightly deeper grooves 
than the two above mentioned, and the later supplies of 
projectiles being fitted with driving bands intended for 
the later guns, the question arose whether the Benbow 
guns ought not to have their grooves deepened. Even- 
tually, however, it was decided that the guns should 
remain as they are. It is therefore impossible to tax the 
Benbow guns with any failure or accident unless it is con- 
sidered as an accident occurring to a gun that its grooves 
fail to alter themselves to suit any slight change in 
fashion which may come in, a feat which has not hitherto 
been accomplished even by alady’s dress. The Benbow’s 
guns are at their duty, and we are informed that every 
confidence is felt in them, and their working is reported 
in all respects satisfactory. 

The actual comparison of powers and trustworthiness 
of English and French guns is a delicate matter. We 
are hoping to get tables showing the ballistic powers 
of the most recently designed guns of various makers. It 
would only be in the event of failing to obtain such table 
that we should feel justified in falling back on published 
tables, such as those in the excellent Austrian ‘‘ Naval 
Almanack,” because time must shortly bringabout changes 
that destroy the representative character of tables of a year 
old, seeing that any pieces not found in them are likely to 
be the most important when regarded in the way of the 
development. It is, however, due to Elswick to say that 
the firm claims boldly to attain an amonnt of energy far 
in excess of that achieved by French guns of correspond- 
ing weight, and complains of the articles that have 
appeared lately in some papers in which the powers 
of English and French guns have been unfairly 
compared. The unfairness does not consist in giving 
wrong figures, but in quoting muzzle velocities only. It 
happens that the English projectiles are heavier than 
the French,’ consequently the former may, with a 
lower velocity, possess as much or even considerably more 
energy than the latter. This is no matter of opinion, it 
is simply 4 matter of fact based on the simplest calcula- 
tion. The remedy is obvious, and rests on such 
unassailable ground that any one objecting to it would 
put themselves in an untenable position. To compare 
the power of guns together it is only necessary to 
compare their muzzle energies, in which the weight is 
included, instead of comparing their muzzle velocities 
only; but as we write these words we almost feel 
ashamed of advocating so elementary a principle. The 
fact that it has been violated repeatedly, and lately by 
some of our contemporaries, is, however, a full excuse. 
To judge how far a gun is good investment of power, 
we cannot do better than adopt Krupp’s plan of dividing 
the energy by the weight of the gun, so as to obtain the 
energy obtained per ton or per killogramme of gun. 

Lastly, we come to the working of guns. Here, again, 
we find that it is claimed for our 67-ton guns that they 
have been loaded and fired four times in nine minutes. 
We have not heard that the heaviest French guns have 
fired quicker than once in five minutes. Here, again, we 
may not march with the times, something quicker may 
have been accomplished; but we may fairly state what 
we have heard, and invite the opportunity for any more 
recent results to be stated. 

In England any attack on our own material apparently 
is read with much more interest than any defence of it ; 
certainly it appears to be written with much keener gusto. 
Up to a point it is one of the most important duties 
of the press tc find fault; the line, however, should be 
drawn at what is true and reasonably fair. Indiscriminate 
abuse of English material defeats its own object, as it 
must eventually be recognised as nothizrg more than a 
cry of “the wolf, the wolf.” 


AMERICAN ARMOUR-PLATE TRIALS. 

WE give elsewhere a report on the second series of 
armonr trials carried out at Indian Head, kindly furnished 
to us by Lieut. Jacques. The writer naturally dwells on 
the features connected with the Bethlehem plates 
specially, but we cannot say unfairly. The statement 
at the conclusion of the report, that the Bethlehem high 
carbon Harveyised plate is the best that has been tried 
either in America or abroad, is, we think, borne out by the 
facts of the case so far as they were known to Commodore 
Folger. We must point out that the results of the recent 





series of trials of Brown’s plates at Shoeburyness and Ports- 
mouth were not known in America at the time of the 
trials. We are now not in a position to compare fully 
the Brown compound and Bethlehem steel plates, because 
we have not seen the last-mentioned plates themselves, 
and have no photographs of them. So far as appears, 
their powers are sufficiently nearly the same to make it 
impossible to speak with confidence. The dimensions of 
the plates at Portsmouth and Indian Head are the same, 
viz., 8ft. xX 6ft. x 10}in. The Portsmouth Brown-Tresidder 
plate was tried in a much less severe manner, and 
naturally it did not suffer in the same way as the 
Bethlehem plate. The Brown plate received three blows 
from 6in. Holtzer shot, and two with Palliser chilled iron 
projectiles, which we must remember are poor compared 
with steel. Each projectile had a striking velocity of 
1976ft., and an energy of 2708 foot-tons, the weight being 
1001b. The calculated perforation of each is 10-lin. of 
steel, or 12°57 of wrought iron. The energy of each blow 
per ton of plate is abont 293°4 foot-tons, and the total 
1467-0 foot-tons. It may be seen by reference to THE 
ENGINEER of November 13th, page 397, that the plate 
had borne these blows very well. It still possessed great 
resisting power, and the supporting structure would 
probably not have suffered, the back of the plate not 
being seriously bulged. 

The Bethlehem plate was subjected to four blows 
delivered with Holtzer steel 6in. shot, having a striking 
velocity of 2075ft. per second and an energy of 2986 
foot-tons, and one 8in. Firth -Firminy steel projectile 
weighing 210 Ib., having a striking velocity of 1880ft., and 
an energy of 4984 foot-tons, the respective perforations 
of these projectiles being 10°6in. of steel, or 13-2 of wrought 
iron, and 11°8in. of steel, or 14°7 of wrought iron. The 
respective energies per ton of plate are 323°4 and 539°9 
foot-tons—the total being 1833-5 foot-tons. Under the 
last blow the plate was broken in two. This test is of 
course so much more severe than that of the Brown plate, 
that any close comparison becomes difficult. One pro- 
jectile, No. 9 of the programme, rebounded entire after pene- 
trating to a depth of 12}in. The remainder were broken 
up. Weare inclined to think that the left end of the plate 
was less hard than the right, the penetrations of the two 
projectiles on that side being 13in. and 12}in., as com- 
pared with 5in. for both the hits on the other end. When 
the plate finally split from the centre it yielded in aline run- 
ning through the two deep holes. This half of the plate 
looks less hard than Brown’s. At the same time it can- 
not be fairly so pronounced, because the blows delivered 
are much more severe. It will be very interesting to see a 
competition between Brown plates hardened on Tresid- 
der’s system, and such a plate as this Bethlehem 
Harveyised one. We are a little afraid that Holtzer’s 
projectiles are scarcely maintaining their standard of 
excellence. We must not blame them for fracturing 
against the very hard faces which have recently been 
developed, but we think that no projectile ought to set 
up. This tendency was to be discerned in the first series 
of the Indian Head trials; the eighth projectile fired on 
this second occasion set up to the extent of 2in. The 
value of the round with the 8in. projectile appears to us 
questionable. The estimation of the effect of a blow 
greatly overmatching the resisting power of the plate is 
a difficult matter. We believe that when a projectile 
passes entirely through a plate, the latter behaves best 
when it has absorbed most energy during the process of 
perforation. This means that the better plate of two 
will probably be more broken than the worse one, which 
resisted the shot’s passage less. Certainly, when pro- 
jectiles pass clean through targets and continue their 
flight intact, velocity screens should be employed at the 
back of the targets to measure the energy still left in the 
projectiles. 

We must conclude by congratulating Lieut. Jacques and 
Bethlehem on the remarkable success achieved thus early 
in their career of armour manufacture. The future suc- 
cess of the Harvey process may perhaps depend largely 
on whether it can be applied to curved plates, and whether 
contortion can be prevented. On this we trust we may 
receive information. 


+04 


THE COST OF COAL. 


WE have previously referred in THE ENGINEER to the 
report of the Commission of Labour for the United States, so 
far as it referred to the cost of steel rails. There are also a 
series of tables in the volume which contrast the cost of coal 
at many American and European mines, and some notice of 
these may interest. We have, for instance, a summary of 
the cost of producing bituminous coal at ninety-nine esta- 
blishments in the Uuited States, which works out thus :— 
Labour cost, 0-933 dols. per “ton” of 20001b.; clerical 
labour, timber, and other similar items bring up the cost in 
the gross to 1-058 dols. per ton, and certain allowances for 
the screenings, &c., make the net average cost 0-925 dols. per 
ton. The cost in thirteen establishments in Great Britain is 
stated as averaging 1°004 dols. per short ton; and for nine 
establishments on the continent of Europe, the cost is stated 
‘on the average at 0°672 dols. per ton of 20001b. This differ- 
ence is a rather remarkable one, but there is the fact to be 
borne in mind, first, that it is the value at the place of pro- 
duction, and that there is more ofter. a large cost for carriage 
to the place of consumption in the United States and on the 
Continent than there is in the smaller limits of the United 
Kingdom ; and secondly, that the number of establishments 
that reported to the Commissioner of Labour may be con- 
sidered to be fairly representative of the mines of the United 
States, but are so few of the European mines that they can 
scarcely be looked upon as fully representative. The main 
difference is in the largest item—that of the cost of labour, 
manual labour, essential to the production. In the United 
States, the eon cost, for the short ton, may be given in 
our coinage as about 3s. 10d.; in the British mines which 
have reported it is about 3s. 3d.; and on the Continent, as 
far as the nine establishments are tests, it is a fraction under 
2s. There are certain items which are excluded from 
the cost of the production in all three cases—such as interest 
on capital, cost of depreciation of plant—and it ought to be 
noted that these items are excluded from the cost, but as 





that exclusion is general, it does not affect the value of the 
tables for purposes of comparison. The remarkable fact igs 
the difference in the cost of the wages, and this is what had 
been expected. The cheap continental labour is one of the 
great factors in the element of production of minerals and 
metals, but it is being in many respects altered now. There 
is a decided tendency on the Continent to something like a 
slow process of levelling up wages, which must have its effect 
on the economic position of the future. Apart from the 
question of the desirability of fair pay for labour, there is 
involved in the low cost of production on the Continent of 
Europe, some of the causes of the unsettledness in the 
industries there, and of the bitterness that prevails in the 
labour disputes that from time to time take place in many of 
the coalfields. As wages begin to rise on the Continent, we 
may find that the conditions of the employment of labour in 
our own country will be further improved, because we shall 
not be so likely to have the same immigration of foreigners 
to glut our labour markets. The figures which we have 
collated from the report of the American Commissioner of 
Labour, have interest and value apart from the industry they 
chiefly refer to, but to that industry, springing as they do 
from the authority of the owners of the collieries that are 
reported on, they are of especial interest. If they can be 
continued from year to year they will supply the explana- 
tions of much of the movement of labour to and from cer- 
tain industries, and indices of the conditions of the interna- 
tional competition in trades. But they will need to have 
another relative fact given—one that will show the compara- 
tive extent of the respective collieries, for that has its bearing 
on the cost of production, and especially on the standing 
charges. 


PROMOTION IN THE PUBLIC WORKS DEPARTMENT OF INDIA, 


Discontent among the officers of this department appears 
to be chronic, and every attempt hitherto made to assuage 
it seems to have failed of its object. The real cause of the 
present complaint has no doubt arisen from the over-officer- 
ing of the department by passed students of Cooper's Hill. 
The supply to the junior ranks has been incommensurate 
with the vacancies arising from death or retirement in the 
pa ranks, and the result has been a complete stagnation 
of promotion. It appears to be the normal condition both 
of the military and civil services in India to become 
periodically blocked. Not long back the Madras army became 
so congested with officers, that nothing but almost enforced 
retirement among the seniors, at a heavy pecuniary cost to the 
Government of the Presidency, relieved it. The staff corps 
was in the same condition, and we personally knew of one of 
the colonels belonging to it who had been for three years 
stationed in Madras without having ever been called 
upon for a single day of duty. As with the military ser- 
vice, so it now is with the professional civil department. 
Between the years 1874 and 1880, there was an exces- 
sive recruitment of its staff from Cooper’s Hill. Competi- 
tion to enter that college had been induced by the lavish 
promises of promotion held out by the Secretary of State for 
India. Sialeats who succeeded in obtaining the necessary 
qualifications were bound to be provided with employment, 
and were sent out to India without regard to the absolute 
requirements of the work to be done. It is not surprising, 
therefore, that we hear at the present time of men who have 
long entered the senior grade being kept to the duties of 
juniors. To professional men anxious to practice themselves 
in the higher class of work of their profession this must be a 
most galling restraint. They feel that faith has not been 
kept with them, that they were induced to enter the service 
by promises that have never been fulfilled, and that, to judge 
by present appearances, have little chance of ever bein 
fulfilled. We hear instances cited of men who have attain 
the rank of executive engineers, and of thirteen or fourteen 
years’ standing in that grade, now doing the same work as 
during the first year of their entering the department. 
Before the congestion that we have referred to arose, it was 
no uncommon thing for men to become divisional officers 
within five or six years, while they stood a good chance of 
becoming engineers-in-chief after twelve years or so of 
service. At the present time we are told that one of the 
men from Cooper’s Hill, who has had fifteen years of 
service, still holds a sub-divisional appointment only. The 
discontent to which the frequency of such cases as these 
has given rise is further largely increased by the officers 
of the department having to work side by side with engineers 
employed either on the State railways or on lines con- 
structed by companies. In all cases men so employed receive 
much better rates of pay than do their brother engineers of 
the Public Works Department. In many instances men 
have been transferred from the last to railway work, and 
these have risen to a far better pecuniary position than have 
those who, although much senior to them, have remained 
in the department. Unless Colonel Pemberton, the chief of 
that department, can be armed with special powers to 
induce retirement in the blocked grades, the discontent we 
have referred to will be seriously intensified. 


DANGEROUS CONDITION OF RAILWAYS IN JAPAN. 


Tue report of the Director of Railways of Japan for 1890 
furnishes much interesting detail with respect to work upon 
the lines of that country up to the latest dates. It has one 
feature of special importance to the future of railway enter- 
prise in Japan. This is the condemnation passed by the 
report upon the character of the lines constructed with 
capital privately subscribed. The railways of Japan are 
divided, the report informs us, under two categories ; one of 
these embracing such lines as are made and worked by the 
Government; the other, those sanctioned to private enterprise. 
It is to the inferior quality of those included in the second 
category that the report draws depreciatory attention. The 
work on these is stated to be so bad that they are now 
becoming positively dangerous to travel by, and as the result, 
the shares in them are at a heavy discount. The report, 
unfortunately, does not inform us as to how this state of 
things has arisen or has been permitted. We know, however, 
that for some years past the engineering college of the 
Japanese Government has been sending forth men assuming 
to be qualified engineers, but who have but little real 
pretension to be deemed so. It appears to be not unlikely 
that many of these have found employment on the construc- 
tion of the private lines, and if so the complaint made by 
the Director of Railways as to the condition of these is not to 
be wondered at. But if the quality is so bad as is thus stated, 
the fact militates materially against satisfaction being felt 
with the rate of progress set forth in the report. It would 
have been far better to have advanced more slowly than to 
have to acknowledge that no inconsiderable proportion of 
the railways of the empire are in a state which renders them 
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dangerous to travel upon. The old saying of the more haste 
the less speed may well apply to such a case. At the end of 
the year reviewed by the report 1100 miles of railway had 
been completed and were working in Japan, opening up that 
country from east to west. But this mileage, it would seem, 
includes no less than 500 miles of railway made independently 
of Government control, so that a large discount as to progress 
has to be made if all of these are in the condition described 
by the Director. It is now about eighteen years since, as we 
learn by the report, the first railway was commenced in 
Japan, and for four years great activity was manifested. A 
lull succeeded which was broken in 1884, since which year 
work has been pushed on apace. What strikes us as singular 
is that the Director does not tell us if those railways, the 
quality of which he so strongly condemns, were made subject 
to Government supervision, or at least to Government 
inspection before opening. If either one or the other had 
been efficiently given, we ought not now to hear of lines having 
after a few brief years fallen into such a state that they should, 
if true caution were exercised, be condemned by the Govern- 
ment until full remedy had been applied. The Director has 
nothing but praise for the condition of the Government lines, 
and the sooner the standard of the private lines is compul- 
sorily brought up to that of the latter the better it will be for 
the travelling public of Japan. 


THE MANCHESTER SHIP CANAL. 


Wuat may be termed another serious crisis has arisen in 
connection with the construction of the Manchester Ship 
Canal. Since the Manchester Corporation came to the rescue 
of the undertaking by applying to Parliament for powers to 
raise £3,000,000 of capital for the completion of the canal, 
the estimates which were then submitted have been very 
largely exceeded, and there has been a growing feeling that 
the Corporation should be placed in a position to exercise a 
more complete control over further expenditure. On Wednes- 
day a special adjourned meeting of the Manchester City 
Council was held, to consider a special report of the Consulta- 
tive Committee regarding the affairs of the Ship Canal 
Company, in which a number of suggestions had Lien put 
forward with regard to the future management of the concern, 
and appended to which was a minority report, signed by 
three of the directors appointed by the Corporation, in 
which they stated that during the short period they 
had had seats on the Boards they had gradually but 
decidedly arrived at the conclusion that the resources of 
the company were not so economically administered as they 
ought to be. Atthe meeting of the Council, a letter signed by 
the original directors of the Ship Canal Company was read in 
which they intimated that to secure the prompt and econo- 
mical completion of the canal, and, if the Council should be 
of opinion that the interests of all converned would be 
furthered by a gue control of the spending departments 
being given to the Corporation representatives on the Board, 
they would loyally and cordially fall in with such an agree- 
ment. The question at issue became mainly one as to the Cor- 
poration demanding a preponderating influence on the Board, 
and Mr. Gunson, who represented a large section of opinion 
both inside and outside the Council after strongly condemn- 
ing the present management, proposed an amendment to the 
report that it be an instruction to the Corporation Ship 
Canal Committee to take immediate steps to increase the 
number of Corporation directors on yhe Ship Canal Board 
to eight, and that a civil engineer be appointed to devote 
the whole of his time to the services of the Corporation. 
That this amendment meets the views of a very considerable 
section of the public in Manchester was evidenced by the fact 
that it was only defeated by a minority of two out of a total 
vote of 80, and Mr. Gunson, in supporting his proposal, 
urged that it would have a more drastic effect than any- 
thing yet proposed. There was not the slightest doubt that 
the Corporation would have to find a great deal more than 
£3,000,000, and he pointed out that with regard to the 
quantities in the construction of the canal, the parlia- 
mentary estimate was 42,252,000 yards of excavation, whilst 
they now found that it would amount to 50,188,000. This 
great error in calculation was equal to 64 miles of the length 
of the canal being left out, and he could hardly conceive a 
mistake on so enormous a scale to be possible. He strongly 
urged that there would be no safety until the Corporation 
had a majority of directors on the Board. In the course of 
further discussion, although the members of the Council were 
willing to recognise the services rendered by the original direc- 
tors of the Ship Canal, and their thorough personal integrity 
and disinterestedness, the general feeling was one of intense 
disappointment at the recent course of events, and Sir John 
Harwood went so far as tosay that the management of the Ship 
Canal had degenerated into a state of utter incapacity, 
whilst the money was being spent in such a manner that 
they were not getting anything at all approaching the value 
of it. All that the Corporation representatives wished to do 
was to bring the present dispensation to an end, and what 
they asked was that the inheritors of the old state of things 
should abandon the old courses; this they had tried to get 
them to do, but had not been able. The conflict of respon- 
sibility in having fifty per cent. more engineers than they 
wanted on the works was a state of things which had caused 
collisions, misunderstanding, and a waste of money which 
could not be possibly described. These extracts from 
the speeches delivered at the special meeting of the Man- 
chester City Council, on Wednesday, fairly indicate the 
very general feeling now prevailing with regard to the 
present management of the Manchester Ship Canal, and 
although the amendment proposed by Mr. Gunson was 
defeated by forty-one votes against thirty-nine, it seems 
inevitable that the Manchester Corporation will have to 
exercise a much more definite control over the undertaking 
than it has hitherto done. In view of the possibility of the 
Ship Canal undertaking thus eventually merging into a 
Corporation trust, some feeling of alarm has arisen in the 
minds of the ordinary shareholders as to the possible complete 
absorption of their capital, and a proposal is now being put 
forward, which is receiving a large amount of support, that 
a Ship Canal Shareholders’ Association should be at once 
established to watch over and protect their special interests 
in the undertaking. 


UNDERGROUND ELECTRIC RAILWAY FOR BERLIN. 


THE rapid growth in the population of Berlin since the 
foundation of the German Empire has, among other results, 
brought into prominent notice the inadequacy of the present 
means of urban communication for the increased traffic of the 
central and inner residential districts. The relief afforded 
by the excellent urban railway—Stadtbahn—being more 
ec sanconag in the direction of facilitating through traffic 

tween Eastern and Western Europe, its effect upon the 





local business is comparatively unimportant. In order to 
meet this unsatisfactory condition of things, the Allgemeine 
Eletctricitits Gesellschaft proposes to construct a system of 
subterranean electric railways having a general resemblance 
to the line of the City and South London Company, but 
planned as a whole to meet the requirements of all parts of 
the city, both present and prospective. The scheme 
proposes to divide the city into quadrants by two main lines 
crossing at right angles, which are to be connected by an 
inner circle line at an average distance of 2 kilometres 
from the central crossing point, and ultimately by an outer 
one of 4 kilometres radius, the whole being largely provided 
with stations at the crossing points of the principal streets. 
The north and south main lines following the course of the 
Friedrichstrasse it is proposed to build first, about two years 
being considered necessary for its completion. This is to be 
followed by the east and west and inner circle lines, the outer 
circle being added when called for by the growth of the 
suburbs. The system of construction proposed is that of 
detached single-line tunnels of elliptical section, 34m. high 
and 3m. broad, lined with mild steel plates 10mm. thick, 
flanged and bolted together with a backing and interior a of 
cement mortar. The tunnels, except at crossings, are intended 
to be placed parallel to each other, and connected at the stations 
by open arcades covering the platforms between them. The 
depth of the tunnels below thesurface will be from 8m.to15 m., 
the stations being provided with lifts carrying from forty to 
fifty passengers. The trains, which are intended to run at 
three-minute intervals and to realise a speed of about fifteen 
miles per hour, and make the journey of about four miles in 
twenty minutes with twelve intermediate stoppages, are 
almost exactly similar to those of the South London line, 
consisting of three passenger coaches and an electric loco- 
motive. The rails are to be laid about 1m. above the 
bottom of the tube, leaving a space for the conductor below. 
The cost of the first line, about 13 kilos. in length, is estimated 
at about £600,000. 


ACTIVITY IN SAILING SHIP CONSTRUCTION. 


In at least one important respect the shipbuilding output 
from the Clyde and other shipbuilding districts in Scotland 
during November is remarkable, and forcibly bears out what 
we have already pointed to in these columns, viz., an un- 
doubted revival in sailing ship construction. The proportion 
of sailing tonnage to steam tonnage throughout the eleven 
months of the year now gone has been uncommonly large, 
and what would appear to be a climax has been reached 
during November, when one-half the aggregate tonnage 
launched represents sailing vessels. The total output from 
all the yards in Scotland is represented by thirty-four vessels 
of 44,230 tons, of which twenty vessels, aggregating 22,160 
tons, were steamers, and fourteen, measuring 22,070 tons, 
were sailing vessels. From statistics just compiled by the 
City Chamberlain of Glasgow it is shown that during the 
first half of the past decade the average percentage of sailing 
to steam tonnage launched on the Clyde was 12-28, and 
during the second half—1885-90—the corresponding average 
percentage was 26°56 In all likelihood, when the figures for 
the whole twelve months of the present year come to be made 
up, the percentage of sailing to steam tonnage will be found 
to be from 30 to 35 per cent. Ample as this proportion would 
appear to be to cover the legitimate demand for new sail- 
ing tonnage, it does not seem as if the limit had been 
reached, or a full stop put to the movement. A large pro- 

rtion of the new orders booked during November is 
or sailing craft, and it is stated that one firm alone 
has received a direct order for as many as eight sailing 
vessels of average tonnage from one firm of owners. Verily,a 
rich harvest must be anticipated by the owners of that class 
of shipping property propelled by ‘‘ the unbought wind,” and 
in truth there does not appear to be any good reasons for 
supposing that his anticipations are likely to remain 
unrealised. In any case, the activity in building new 
ships has been well timed, some of the recent orders having 
been placed at unprecedentedly low figures. A fall in ship- 
yard wages—which must now be about imminent—will have 
the tendency, if not to tempt owners of steam tonnage, at 
least to prolong the present ‘‘boom” in sailing ship con- 
struction. 








R. B. GRANTHAM, M.I.C.E. 


Tue death of Mr. Richard B. Grantham, M.I.C.E., which 
we regret to record, removes one of the few remaining mem- 
bers of the profession who took part in the early development 
of the railway system of this country. He was born on the 
13th of December, 1805, and received his early professional 
education in the drawing office of Mr. A. Pugin, sen., a well- 
known nursery of professional talent, his fellow pupils, Mr. 
Charles Matthews, Mr., afterwards Sir James Pennethorne, 
and Mr. Benjamin Ferry having all achieved distinguished 
positions in subsequent years. He commenced work in asso- 
ciation with his father, the late Mr. John Grantham, in 
Ireland, having been engaged upon the construction of 
bridges and works on the Shannon, besides holding the sur- 
veyorship for the counties of Ennis and Clare. Afterwards 
he assisted his father in various railway surveys in England, 
and ultimately became resident engineer under Mr. Brunel 
on the Great Western Railway, where he was employed in 
the construction of the Brent Viaduct, and built the line 
between Gloucester and Cheltenham, and at a later date the 
Forest of Dean Central Railway, also a branch of the Great 
Western. He afterwards came to London and turned his 
attention to the subjects of land drainage and sanitary engi- 
neering, which became the chief work of the later years of 
his life. In connection with Mr. John Clutton he carried 
out the drainage and disafforesting of Hainault Forest for the 
Government, and in 1861 was appointed inspector under the 
Land Drainage Act of that year, in which capacity he held 
numerous public inquiries for the formation of drainage dis- 
tricts. He carried out the sewage works of Enfield, Slough, 
Cirencester, and the waterworks of Littlehampton, in addi- 
tion to several others on the estates of the Ecclesiastical 
Commissioners and of the Commissioners of H.M. Woods 
and Forests. About the year 1876 he successfully carried out 
the reclamation of Brading Harbour in the Isle of Wight, 
which had been undertaken by Sir Hugh Middleton 250 years 
before, whose works, however were afterwards overwhelmed 
by the sea. 

In addition to his business work, Mr. Grantham was an 
active member of several scientific societies. He joined the 
Institution of Civil Engineers in 1844, and contributed 
papers on the abattoirs of Paris, and on arterial drainage— 
to the minutes of ‘ Proceedings.” He was one of the senior 
fellows of the Geological Society, having been elected in 
1833, and was a constant attendant at the meetings until a 





year or two back. He took great interest in the proceedings 
of the Surveyors’ Institute, and did much valuable service in 
the British Association, especially in the subjects of sewage 
treatment and utilisation, and the waste of coast lines. 

In spite of his great age, Mr. Grantham was actively 
employed in his profession until within a few weeks past, and 
although growing physical infirmity had prevented his 
appearing much in public for the last year, the announce- 
ment of his death came somewhat unexpectedly to his 
numerous friends. He died on the 5th inst., eight days 
before the attainment of his eighty-sixth birthday, and was 
buried at Kensal Green Cemetery on Wednesday last. 








OVERHEAD ELECTRIC CONDUCTORS. 


THERE appears to be some danger of @ too sweeping con- 
demnation of overhead conductors for all electrical purposes 
by the Board of Trade. Inasmuch, moreover, that there are 
numerous situations in the rural districts where the advan- 
tages and economy due to the use of overhead conductors 
might be with great benefit secured, although they cannot 
be in large towns, it is desirable that no such general restric- 
tion should be imposed. For this reason the electrical 
section of the London Chamber of Commerce has pre 
a memorial which is to be presented to the President of the 
Board of Trade. It is now being extensively signed, and it 
is hoped that all electrical engineers and electricians who 
receive a copy of the memorial will sign it. It contains 
the following remarks :— 

“We are aware that in the case of the metropolis and of 
large towns your department have already decided that over- 
head conductors can only be permitted as a temporary 
arrangement. . We have no wish to question the 
correctness of that decision, but we desire to emphasise the 
fact that a marked distinction exists between undertakings 
which are to be carried out in the metropolis, in large cities 
or towns, and undertakings in small provincial towns or 
rural districts; and we beg leave to submit, that however 
cogent may be the reasons which have led your department 
to decide against overhead conductors in large towns, such 
reasons do not apply with the same force in small towns or 
in rural districts. The objections to overhead conductors, 
based upon the inconvenience to traffic and the danger to 
life are, in the country, far less serious, if not altogether 
absent, whilst, on the other hand, the advantages which such 
conductors afford are greater. 

“When overhead conductors are erected in conformity 
with well considered regulations, and under proper super- 
vision, the possibility of danger resulting from their use is so 
remote that it may be disregarded in view of the advantages 
gained. It may, in fact, be less than would be occasioned 
by the use of the underground mains. 

“With regard, on the other hand, to the advantages which 
are offered by overhead conductors, we would point out, 
that in the case of small towns and rural districts the 
probable consumers of electric light will—at first at any 
rate—be situated at relatively considerable distances apart, 
and consequently undertakers will have to use long stretches 
of conductors in order to reach such consumers; and this 
they can only afford to do by the use of overhead conductors. 
We are of opinion, therefore, that unless new discoveries 
should enormously reduce the cost of the work, to an extent 
which at present we see no reason to anticipate, it will be 
a practical impossibility to introduce electric lighting in 
country districts except by means of overhead conductors. 

“ Another and almost equally important question arises out 
of the use of electricity for motive purposes. We are of 
opinion, that for the purposes of electric traction in rural 
districts, overhead conductors may be found to be the only 
mode on which long lines can be made commercially 
successful, and that a fixed rule which forbade their use 
throughout the United Kingdom would seriously retard the 
development of electrical motive power. 

“In view of these circumstances, we respectfully urge that 
your department should not lay down as a settled principle 
that no overhead conductors should be allowed. While we 
concur in the view that the use of overhead conductors should 
be regulated as stringently as the public interests may require, 
we think that the electrical engineering industry should not 
be hampered by their being unconditionally forbidden.” 








Roya INsTITUTION.—The following are the lecture arrange- 
ments before Easter:—Professor John G. McKendrick, six 
Christmas lectures to juveniles, on ‘‘ Life in Motion, or the Animal 
Machine ;” Professor Victor Horsley, twelve lectures on ‘‘The 
Structure and Functions of the Nervous System—the Brain ;” Mr. 
A. 8S. Murray, three lectures on ‘‘Some Aspects of Greek Sculpture 
in Relief ;” Professor E. Ray Lankester, three lectures on ‘‘ Some 
Recent Biological Discoveries ;” Professor W. P. Ker, three lectures 
on ‘‘ The Progress of Romance in the Middle Ages ;” Dr. B. Arthur 
Whitelegge, three lectures on ‘‘ Epidemic Waves;” Professor J. A. 
Fleming, three lectures on ‘‘The Induction Coil and Transformer ;” 
the Right Hon. Lord Rayleigh, six lectures on ‘‘ Matter: at Rest 
and in Motion;” Professor J. F. Bridge, three lectures on 
‘*Dramatic Music, from Shakespeare to Dryden—the Play, the 
Masque, and the Opera—with illustrations.” The Friday evening 
meetings will begin on January 22nd, when a discourse will be 

iven by the Right Hon. Lord Rayleigh on the ‘‘ Composition of 
ater ;” succeeding discourses will probably be given by Sir George 
Douglas, Bart.; Professor Roberts-Austen, é. b.; Mr. G. J. Symons, 
Professor Percy F. Frankland, Sir David Salomons, Bart., Professor 
L. C. Miall, Professor Oliver Lodge, Mr. George du Maurier, Mr. 
John Evans, Mr. F. T. Piggott, Professor W. E. Ayrton, and other 
gentlemen. 


THE CuIcaco EXHIBITION.—The following circular is being issued 
by Sir H. Trueman Wood:—The Royal Commission for the Chicago 
Exhibition are anxious to comply with a request made to them by 
the executive authorities of the Exhibition, that a typical collec- 
tion of economic British minerals may be included in the British 
section, and they trust they may rely upon the co-operation of 
owners and managers of mines in carrying this proposition into 
effect. Iam therefore desired to express the hope of the Royal 
Commission, that you may be willing to favourthem witb a typical 
specimen of each of the principal minerals raised at your mines. 
Mr. B. H. Brough, the Instructor in Mine Surveying at the Royal 
College of Sci , South Kensington, has kindly undertaken to 
classify and arrange the collection; and such specimens as you may 
be good enough to present may be addressed to him. It should be 
borne in mind that what is required is not specimens of special 
value or rarity, but samples of ordinary ores, &c., so that the col- 
lection when complete may be fully illustrative of the mineral 
resources of the kingdom, At the close of the Exhibition the col- 
lection will be presented to an American Museum, so that it will 
have a permanent value. The specimens may be of such size that 
they may lie upon trays 6in. by 4in. Any assistance which you 
may be able to render to the Royal Commission in carrying out a 
work which they believe to be of national interest, will be fully 
appreciated and gratefully acknowledged. 
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ASHTON COURT ELECTRIC LIGHT 
INSTALLATION. 


AsHToN Court, the seat of Sir Greville Smythe, Bart., is 
one of the few English country houses where the electric 
light was adopted in the early days of the development of the 
new illuminant. Naturally enough, the machinery available 
in those days and the methods of working known or custom- 
ary then cannot any longer be considered as adequate to 
meet modern requirements of comfort and safety, and the 
owner of Ashton Court, on the advice of his engineer, Mr. 
Thomas Dyke, M. Inst. C.E., decided to have the installation 
completely remodelled, in accordance with plans and specifi- 
cations drawn up by Mr. Gisbert Kapp. The conditions pri- 
marily to be fulfilled by the new installation were that no 
highly skilled labour should be required for working it, and 
that part of the plant should be used for other than lighting 
purposes. The plant has, therefore, been laid down with a 
view to its use for working farm machinery, wood-working 
machinery, and for water supply, in addition to its use for 
lighting. 

The generating station has been established at a farm 
about a quarter of a mile distant from and out of sight of the 
house, and the current is supplied by means of a Brook’s 
underground main made by Messrs. Johnson and Phillips, 
and laid across the park. One terminal of the main is in the 
engine-room, close to the switchboard, and the other is in a 
suitably situated passage on the ground floor of the Court 
close to the distributing switchboard, from which the supply 
of current to the various psrt3 of the building is controlled. 
The fuses in the lamp circuits are grouped in fuse boxes, and 





To Regulating Cells of Battery 











this installation. The resistance of the main between the 
generating station and the house is about ‘085 ohm, giving, 
with the maximum current which is at present required, a 
loss of from 11 to 12 volts. An extension of the lighting, 
requiring a total current of 240 ampéres, has, however, been 
foreseen, when the loss will be 20 volts. At present one 
dynamo suffices to supply the maximum current required for 
lighting, and each dynamo has been so compounded as to 
make up for the loss of pressure in the main, for the unavoid- 
able imperfection of the engine governor and for the slip in 
the belt, the intention being that the sole duty of the driver 
shall be to keep steam whilst the dynamo will automatically 
regulate the pressure at the station in accordance with the 
demand for light at the house. This is not a difficult condi- 
tion to fulfil, but it alone is not sufficient to meet all the 
requirements of the case. For, should it be necessary on 
account of a hot bearing or other defect to substitute one 
dynamo for the other, the change must be effected without 
any interruption of the service, and this implies that the 
two dynamos must be capable of working in parallel, 
and also of regulating the pressure automatically when 
so coupled. For this purpose the main winding 
on each machine has been sub-divided into two parts, as 
shown in the engraving on p. 480, and these are connected 
by means of the switchboard in such way as to increase the 
voltage of each machine when working in parallel beyond 
the point at which each machine works singly. How this 
result has been attained will be seen by tracing out the 
circuits and connections shown in the diagram. To provide 
current for a limited number of lamps when the machinery 
is not working there has been established a smal] battery 
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SWITCH BOARD IN ENGINE ROOM 


so arranged as to be renewable without the use of any tools. 
The total number of lamps fixed is about 230. The Brooks 
main contains besides the heavy cables for the lighting cur- 
rent, four single No. 12 wires, two of which serve as pilot 
wires to indicate on a voltmeter in the engine room the 
voltage at the house, and the other two serve as telephone 
wires. 

The general arrangement of the boiler, engine, and battery- 
room is shown on p. 480. The boiler is of the locomotive type, 
arranged to burn small coal, and sawdust from the adjoining 
saw-mill. There are two horizontal compound non-condens- 
ing engines, each capable of indicating 30-I.H.P., and each 
arranged to drive either of two 20-Kw dynamos by belt. The 
arrangement, as will be seen from our illustration, is such 
that either engine can be belted to either dynamo at a 
moment’s notice, so that even in the event of one engine and 
one dynamo being disabled at the same time, the other set 
remains still available. This system of working offers 
therefore more security against breakdown than the use of 
two combined steam dynamos, since in this case if the 
dynamo of set A and the engine of set B give out at the same 
time, the breakdown is complete. One of the engines is 
arranged to drive a line of shafting for the saw mill. There 
is also a Worthington steam pump in the engine-room which 
raises water from an adjoining well, and forces it to the 
house and other buildings on the estate. A branch is taken 
from the rising main for the supply of the water tanks in the 
engine-room either direct or through Maignen’s water 
softener erected in a loft over the saw-mill. 

Power will eventually also be required for driving some 
agricultural machinery to be installed in another part of the 
farm buildings, but as the distance is too great for belt or 
other mechanical gear, the power will be transmitted electri- 
cally, and utilised byan electromotor. Thus the plant has been 
arranged to serve for pumping, for supplying power to the saw- 
mill close by, and to farm machinery some distance away, 
bosides the supply of current to the house. The latter use is, 
of course, the most important, and the arrangements to 
insure a constant pressure at the house without the necessity 
of relying upon the watchfulness of the driver or some com- 
plicated automatic contrivance form an interesting feature of 





which can be charged from either dynamo. To provide 
sufficient voltage for charging, rheostats are inserted into the 
shunt circuits in the usual way. It might, however, happen 
that the attendant forgets to put back the rheostat lever 
when sending the current from the dynamo into the main. 
In this case the lamps of the house would be overstrained and 
probably broken. To render such an accident impossible 
the rheostat lever is interlocked with the dynamo switch by 
a link, and thus the rheostat is automatically thrown in 
when the dynamo switch is altered from “charging” to 
“lighting.” Each machine is also provided with a small 
subsidiary rheostat, by which the driver can vary the pressure 
by a few volts up or down. 

The boiler and engines have been supplied by Messrs. 
Marshall, the dynamos by Messrs. Siemens, and the con- 
tractors for the whole installations were Messrs. Sharp and 
Kent. 








THE PROGRESS OF FRENCH RAILWAYS.} 
By J. Foy, C.E. 

Tue works executed every year by the railway companies 
over their system form a considerable item of the total works 
executed in France on our canals, rivers, roads, ports, &c., 
without counting those of a military or maritime character, 
those of the national manufactures, of the departments, 
towns, and private undertakings. It would be interesting 
each year to study the total of these works, but there is some 
difficulty in obtaining materials for so doing. It is hoped, 
however, that the “ Office du Travail,” which promises to be 
a very useful institution, will every year instruct the public 
competent of judging on such matters as to the works of all 
kinds executed in France, as regards their importance, time 
taken in their execution, and the amount of cost. Meanwhile 
we think it would not be without interest to our readers to 
give an account of the works executed in 1890 by the six 
great companies over their respective systems. 


(1) THE Paris, Lyons, AND MEDITERRANEAN COMPANY. 
Expenses in 1890.—The amounts disbursed for works 
i ' Translated from Annales Industrielles. 








executed in 1890 amounted to the sum total of 39,387,298f., 
and form two great divisions, viz. (a) The expenses at the 
charge of the company, which amount to 23,082,518f.; (b) the 
expenses at the charge of the State, re-imbursable by annuities, 
15,304,750f.; total, 39,287,298f. The expenses which fall on 
the company ——- the losses arising from working lines 
partially developed, the cost of constructing new lines, supple- 
mentary works connected with running lines, and the 
expenses of the rolling stock. The expenses falling on the 
State comprise a en trig part of the cost of altering 
levels, to bring them into correspondence with the circle 
line; laying double lines for military purposes, &c. We shall 
give some particulars as to the most important works. 

Doubling the lines.—First, a double line has been made to 
the section running from Villefranche to Eye, just terminated ; 
those between Nice and Villefranche and between Monaco 
and Monte Carlo are in course of execution, and those 
between Chiguin-les-Marches and Cruet and Chambery and 
Chiguin, are not yet completed. 

Deviations of the lines.—Next to the curves of the principal 
lines at the junction of the Paris-Bercy station, the most 
important work is the bridge over the boulevard of 
Bercy, now being raised. A work of the same kind has 
been undertaken over the principal lines of the Lyon-Guillo- 
tiére station. Finally, in order to repair the consequences of 
the falling-in of the Terrenoire tunnel, it was found necessary 
to re-lay surface lines, which for the same reason were formerly 
laid between St. Etienne and Terrenoire. 

Works in the stations.—The principal station works have 
been executed at Dijon-Perrigny, where the sorting station, 
lighted by electricity, is completely finished; at Chalon 
St. Come, where the earthworks of the only station are com- 
pleted; at Lyon-Perrache, where the new lines of St. Etienne 
have been opened, and where they are preparing to remove 
the buffet and other offices to the other side of the station, 
to make room for the laying of three new lines for the 
circulation of the trains. 

Erection of stations.—A goods station has at the same time 
been erected at Entressen, two new stations at Longe court 
and Bruailles, on the Dijon, to St. Amour line; a helting- 
place for travellers at Villeneuve-Triage, near the workshops; 
and four halting-places for light trains in the proximity of 
Lyons and Geneva; and finally, it has been definitely fixed 
to establish a new station at Marseilles St. Charles, where 
the number of lines is to be doubled for the convenience of 
passenger trains. 

Workshops. — Furthermore, to meet the demands of in- 
creased traffic, it has been necessary to enlarge the workshops 
at Arlis, and to set up a second large depdt at Marseilles, 
with a mechanical appliance for supplying the tenders with 
coal. At the same time the erection of a shed for small coal 
has been undertaken at Courbessac, which will be ready for 
use this year. 

Rolling stock.—As regards rolling stock, since the Ist of 
July, 1890, the high-speed vehicles have been fitted with 
pneumatic intercommunication appliances, utilising the 
compressed air of the Westinghouse brake for working the 
whistles placed upon the engine and carriages in case of a 
call from the travellers. The construction has been under- 
taken in the workshops of three high-speed engines with 
four — cylinders, much lighter and of equal 
power with those in present use. The engineers of the 
ey hope that practice will confirm the favourable 
results obtained after many experiments, which decided 
them to make this trial. An order has also been given for 
fifteen first-class carriages, comprising two ordinary compart- 
ments and one or two sleeping compartments, to complete 
the stock of these carriages. On the Ist of January, 1891, 
the rolling stock of the company was composed of 2445 
engines, 4990 carriages, and 89,379 wagons, representing a 
total value of 563,746,299f. 

Strengthening the lines.—Over @ length of 68 kiloms. the 
company has strengthened the principal ways of those lines 
over which the most rapid trains run, particularly where the 
incline is 8 mm. or more, by augmenting the number of 
the sleepers and the weight of the rails. Over the 
gradients of Blaisy the line is already supplied from 
end to end with rails weighing 47 kilos. per current metre, 
12m. in length, united together by fish-plates with six 
bolts, resting on the counter-joint sleepers, and carried over 
eighteen sleepers furnished with steel chairs. The work is 
a on the lines between Marseilles and Nice and 

tween Macon and Geneva. 

Electric bells.—Electric bells announcing the starting of 
the trains have been installed over the three sections, from 
St. Andre-le-Gaz to Pressins, from Chorges to Embrun, and 
from Largentiére to Presles, 111 kiloms. in all. The length of 
single lines supplied with bells now amounts to 1881 kiloms., 
out of a total of 4404 kiloms. of single lines. 

Interlocking points.—The number of interlocking points, 
that is to say, acting jointly with the signals so as to prevent 
the latter from working unless they be placed in the proper 
position, was 2425 in 1883. It now amounts to 2701. 

Lines opened for traffic in 1890.—The construction of the 
six following lines was completed, and they were opened for 
traffic in 1890; their total length is 108 kiloms. :—Line from 
Collonges Fontaines to Lyon St. Clair, 5 kiloms.; connection 
of Moncke with Lyon Guillotiére, 2 kiloms.; line from Roche- 
sur-Foron to Cluses, 24 kiloms.; line from Champagnale 
to Saint Laurent, 23 kiloms.; from Forcalquier to Voix, 
15 kiloms.; from Apt to St. Maine to Dauphin, 30 kiloms.; 
total, 108 kiloms. 


(2) NorTHERN Company. 


Total expenses.—The sum total expended in works of all 
kinds by the Compagnie du Nerd in 1890 amounts to 
30,916,038f., and is divided into the following items :—Com- 
plementary works of first establishment, 9,106,436f.; increase 
of rolling stock, 10,545,091f.; increase of tools and fur- 
niture for the workshops, 1,183,903f.; increase of stock and 
working material, 936,667f.; increase of stores, 3,845,258f. ; 
works on the lines in course of construction, 5,208,683f.; 
total, 30,916,038f. Let us examine some of these disburse- 
ments. Supplementary works on main lines: Among the 
most important of these we may quote the continuation 
of the re-building of the station at Lille, and of the 
level crossing and approaches of this station; division, 
at the entrance of the Creil station, of the common 
trunk of the lines of Beauvais, Pontaise, and Chan- 
tilly; enlarging the stations of Estrées St. Denis, St. Just, 
St. Aubert, and St. Roch, for the reception of narrow lines; 
enlargement of the stations of Leforest, Pont-d-Vendin, 
Coudekerque, and Cambrai; completion of the transfer 
office at Hirson; establishment of a station and porticoes 
for travellers at Roubaix ; laying lines in the ports of Rouen 
and Dunkerque; the installation of electric factories at the 
stations of Bourget, Fives Lille, Coudekerque, and Somain ; 
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the construction of buffets in the stations at Paris and 
Tréport; the enlargement of the engine depdts of the 
Lens station, and divers installations for the draught service 
at La Chapelle, Jeumont, and storehouse of Hillemmes; 
the establishment of 73 fresh locking points for the lines 
used by light trains. Finally, the company has made 
important acquisitions of lands at Valenciennes, at Douai, 
and at Chambray, where the change in the positions of the 
fortifications will enable the extensions of these stations 
which have become necessary to be made. 

Rolling stock.—The increase in the rolling stock in 1890 
comprised five engines, 32 carriages, and 992 wagons of 
divers kinds. 

Working material and appliances.—The outlay of 936,667f. 
under this head is principally applicable to the electric 
installations. 

Provisions.—The sum of 3,345,258f. under the head of 
provisions, refers especially to the wheels and other neces- 
sary materials for the important constructions in course of 
execution. 

Works on the lines in course of construction.—No line was 
opened for traffic in 1890. The line from Cateau to Laon is 
being extended between Laon and St. Richaumont. Between 
Richaumont and Cateau the works are in active progress, 
wherever the plans have been approved of. The section of 
the line from Laon to Liart is still unfinished between Rozay 
and Liart. It presents serious difficulties in the carrying out, on 
account of the nature of theland. The tunnel commenced last 
year isnearly completed, but the earthworks have been retarded 
through the rigour of the winter. The construction of the 
line from Ormay to the Valley of Aureq is still suspended, 
awaiting the completion of the line in the eastern system, 
from which it branches. The authorities have just approved 
the plans for the line between Dun and Templeuve, the work- 
ing out of which will be shortly undertaken. Concerning the 
lines from Denain to St. Armaud, Haubourdin to St. André, 
Roubaix to the frontier, ministerial decisions are still awaited 
relative to the works. The other lines conceded to the 
Compagnie du Nord in 1883 are not yet declared to be of 
public utility. 

(3) THe OrLEANS ComMPANy. 


Expenses in 1890.—The sum total expended in works of all 
kinds by the Orleans Company throughout 1890 amounted 
to 48,895,444f., divided as follows under the various heads :— 
Expenses on the old concession lines, 5,852,613f.; advances 
made to the State for the construction of the lines which 
are nearly completed, 19,350,000f.; works executed by the 
company on its own account and on that of the State, 
23,110,947f.; expenses concerning rolling stock, 581,884f. ; 
total, 48,895,444f. We will give some details of these works 
on the running lines. The execution of the works undertaken 
for improving the line, and for giving greater security, is 
progressing without interruption. Eight new interlocking 
posts have been established. A seventh sleeper per rail of 
5°50 metres, over a length of 61 kiloms., in those parts 
of the lines where the circulation is the most active, 
or where the lines run in slight curves, has been added. 
The double-headed rail has been substituted for the Vignoles 
rail over a length of 24 kiloms. The replacement of 
iron by steel rails has been effected over a length of 
115 kiloms. Over the whole system there are only 17 per 
cent. of iron rails in the principal lines. On another side, in 
consequence of the constant increase of the weight of the 
engines and the speed of the trains, the company has thought 
it useful to strengthen the principal line from Paris to Bor- 
deaux by the substitution of the present rail by a bull- 
headed rail weighing 42°500 kilos. The trial of this new 
type of rail, which was made in 1890, in the section between 
Paris and Orleans, has produced good results, and it will be 
applied progressively. The company has entered into 
negotiations with the Public Works Administrators, with a 
view to regulate by contract the expenses incumbent on the 
State for completing the lines comprised in the convention 
of 1883, and for uniting the junction stations of these lines 
with the old lines. An understanding has been arrived at on 
nearly all points, and a solution of the question is on the point 
of being made. The works for transforming the line from 
Paris to Limours were actively pursued during the year 1890; 
they are now almost terminated, and the company expects 
to be able to inaugurate the service in the course of the year 
1891. The appropriation of the lands for the rectification of 
the branch line from Bourg-la-Reine to Sceaux has been 
granted, and the jury will again meet shortly. The pro- 
longation of the line from Sceaux, in the direction of 
Luxembourg, was declared to be of public utility in 1889. 
Inquiry as to the number and situation of the stations was 
made in 1890; the execution of the plans is in the hands of 
the Chief Administrators. The section from Mussidan to 
Riberac, 27 kiloms. in length, and forming part of the con- 
cessions of 1883, was opened for traffic in May, 1890. This 
is the only line opened out of those in course of execution. 

Lines being or to be constructed.—The works commenced 
on a certain number of sections of this group of lines extend 
over atotal length of 704 kiloms. Leaving out the small line 
from Largnac to Vendes, 5 kiloms. long, and which should 
be re-united to the main line, the whole group comprises 21 
lines, 1056 kiloms. in length, now definitely conceded; a 
line of 15 kiloms. from Laqueville to Mont-Dore, the con- 
cession of which is eventual, and various other lines named, 
regarding which the company has lately entered into 
negotiations with the chief authorities. 

On this subject it should be remembered that, by the terms 
of the convention of 1883, the company has undertaken to 
accept ultimately the concession > about 400 kiloms. to be 
designated by the State. But the line from Bourges to 
Cosne having been conceded to the company two years ago, 
the length of the lines remaining to be designated is reduced to 
340 kiloms. On demand of the Public Works Minister, the 
company has now agreed as to the direction of these lines, 
the effect of which agreement, owing to especial technical 
dispositions, and especially to the adoption of the narrow 
gauge, will be to increase considerably the length of the lines 
to be conceded to the company, and will enable it to give 
complete satisfaction to the requirements of those regions 
unprovided for by its present system, without exceeding in 
any great degree the expenses to which it is bound by the 
convention of 1883. A petition regarding this was placed, on 
the 17th February last, by the Minister of Public Works, on 
the table of the Chamber of Deputies. 

Rolling stock.—At the end of 1890 the effective rolling stock, 
deducting the engines, carriages, and vans under repair, was :— 
Mixed passenger locomotives, 646; goods engines, 553 ; shunting 
engines, 83; tenders, 1236; passenger carriages, 3057 ; luggage 
vans and trucks, 26,342. These numbers do not comprise the 
forty vans and 818 ballast trucks especially devoted to the 
service of the line. Compared with the preceding the present 





effective stock shows a diminution of :—Locomotive, 1; passen- 

er carriages, 19; luggage vans and divers trucks, 29. Orders 
oh been given for fifteen tank engines for service on the 
Sceaux line, fifty-four wagons for the sanitary trains, and 200 
coal wagons. Continuous brakes are applied to 769 locomotives, 
and to 3907 vehicles; 4096 carriages and vans are furnished 
with electric alarm signals, and 2263 carriages of all classes 
are furnished with sleeping accommodation within separate 
partitions of the compartments. The sum paid during the 
year for stock delivered, or on account for orders in course 
of execution, amounts to 878,165f. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
: oi aneapdades 


ENGINES FOR SHIPS OF WAR, 


Sir,—I thank you for your favourable remarks upon my paper 
on ‘‘ Engines for Ships of War,” read at the Hartlepool meeting 
of the North-East re Institution of Engineers on the 21st 
ult., and for your correction of my statement as to the amount of 
superheating obtainable by throttling. There are several matters 
I should like to have the pleasure of discussing with you, but they 
must be left until my paper has been discussed by the Institution. 
There are, however, a few points on which you seem to have mis- 
apprehended my meaning, and have consequentiy misrepresented 
my statements, 

(1) Ido not—owing to the disadvantageous conditions under 
which naval engines work—question the superiority of triple 
over double-expansion engines under these conditions. I only 
question the superiority of these engines, as at present fitted in 
war vessels, over certain double-expansion engines fitted many 
years ago; and I-express the opinion that double-expansion 
engines, with good proportions and steam distribution, and of 
suitable size for the power required, are more economical than 
triple-expansion engines much too large for the power, and in 
which the steam distribution leaves much to be desired. So that 
while retaining all the advantages of triple-expansion at powers 
where the engines are not too large, I suggest their conversion into 
small double-expansion engines for low powers by cutting out the 
largest cylinder. 

(2) I do not seek, by altering cylinder ratios and cuts-off, to 
reduce ‘‘ gap,” which would not be thus affected, but to reduce 
‘*drop,” a totally different thing. ‘‘Gap” is not referred to in 
my paper, and ‘“‘drop” is the term recognised by all engineers, 
and used in all the text-books for the effect I speak of. You have 
not only substituted a different expression for the one I used, 
but, from your remarks about Woolf engine diagrams, you seem 
to have misunderstood what I meant by drop, 1 think I understand 
what you mean by “ piecing perfectly together,” but I shall be 
much obliged if you will publish a pair of the cards you refer to. 
I have seen Woolf engine cards which fitted perfectly together, and 
had practically no ‘‘ gap ;’ but I have never seen actual cards from 
this class of engine which were without ‘‘drop.” 

(3) You refer to my ‘‘assumption that the loss of efficiency is 
wholly due to faulty cylinder ratios.” I make no such assumption ; 
for even when comparing the ‘‘ diagram efficiency” of Fig. 7 with 
Fig. 5in my paper, I say that while some of the loss is due to other 
causes, most of it is due to the effect of ‘‘drop.” And only a few lines 
further on I mention that the chief cause of inefficiency is water in 
the high-pressure cylinder, of which a considerable quantity. . . 
passes through the engine to the condenser without doing any 
work ”—and consequently without appearing on the diagrams at 
all. 1 may also point out that the diagram efficiency in Fig. 7 is 
not 6 49, but 64°9, a slight difference. 

With regard to the methods of combining diagrams, I do not 
consider that there is any difference between mine and Mr, Schin- 
heyder’s, the position of the cards being merely a matter of con- 
venience, so long as the expansion and compression curves are pro- 
perly dealt with, See THE ENGINEER for 11th October, 1889, page 
309, where Figs. 1, 2, and 3 show cards all combined by the same 
method, but in different positions—Fig. 1, Schiinheyder’s; Fig. 2, 
same position as in ‘“‘ Rankinised” diagram ; and Fig. 3, the posi- 
tion I usually prefer. 

With reference to rivetted framing, I may mention that H.M.S. 
Teméraire, engined more than a dozen years ago, bas something of 
this kind, Each cylinder is supported on four turned columns, and 
on one side of the shaft these are enclosed in rivetted box columns, 
which act as cantilevers to take lateral strains and carry the guide 
plates. J. JENNINGS CAMPBELL, 

2, St. Thomas-street, Newcastle-on-Tyne, December 6th. 


[We reserve for the present our comments on Mr. Campbell’s 
letter. We have sent him a set of diagrams such as he asks for. 
Few engineers will agree with him tbat the position of cards ina 
combined diagram is a mere matter of convenience, and we are 
unable to accept his views on drop and gap without further eluci- 
dation.—Eb, E] 








Sir,—I notice _~ remarks on a eee by Mr. J. Jennings 
Campbell, on ‘‘Engines for Ships of War,” in your issue of 
27th November last. The author assumes that a pair of engines 
made to work economically at full power will not work economically 
at a very low power. Now, as I have the consumption at different 
powers with the same pair of engines, I beg to give it, as I think 
the facts entirely disprove the assumption. The Briton, at 2018:3- 
horse power, burnt 198 1b.; at 1100°14-horse power, burnt 1°515 lb.; 
and at 660°58-horse power, burnt 1°3 lb. of coal per horse-power per 
hour. So that, although the engines were very economical at full 
power, they were much more so at 32°7 per cent. of the full power. 
The pressure was only 57 lb. per square inch. 

The Briton was the first compound engine in her Majesty’s 
Navy, and the first that could have gone to America and back with 


Engineers, and all I stated affecting Birmingham engineers was, what 
1 will, with your permission, repeat, namely, that when the head- 
quarters were here in Birmingham I was asked more than once to 
join the Society ; but inasmuch as it was a matter of surprise to me 
om several of its members could ever have been deemed eligible 
as mechanical engineers, I simply declined the honour of being 
able to add M.I.M.E. to my name. 

When I suggested the reading of a paper upon the real and 
lasting advantages of using high-pressure steam, I did not mean 
Mr. Edwards’ moderate pressure of 801b.—termed high-pressure 
about aquarter of acenturyago—but the really higher pressure of the 

meats 2 of which Mr. Edwards is honest enough to acknowledge 

is ignorance. He says he never heard of boilers working at 
160 lb, to 200 1b. per square inch in Lancashire, but I can assure him 
that even two years’ ago I was engaged to make trials of the net 
consumption of water and fuel of a new Corliss engine and two 
Lancashire boilers loaded to 180 lb. per square inch. He is 
also wrong in saying my experience must be very limited, or I 
should know the great advantages of working high-pressure 
compound engines; and then he gives us particulars of two 
instances in his own experience. I never questioned the advantages 
of working compound, but could give him, not two, but twenty 
instances in my own “‘ limited experience” where I myself have 
applied all sorts and kinds of pushers, pullers, Woolfers, and 

acnaughters, to existing good old beam engines too heavily 
loaded, and in every case with satisfactory results. All, that, how- 
ever, does not in the least controvert what has been proved over 
and over again, that there cannot be any real saving in passing 
steam from one cylinder to another, provided there be sufficient 
area in the first cylinder to get all out of the steam that is in it 
before it is dispened with. . 

During an old-fashioned seven years apprenticeship in one of the 
largest—if not the very largest—stationary engine-making establish- 
ments of that day and this day, there were made very many high- 
pressure engines of the Woolf type, but they were superseded, if 
not eclip altogether by single-cylinder engines with variable 
cut-off motions, The latter were noble-looking examples and 
monuments of engineering skill, designed with a view to comfort 
and convenience in attending upon their wants—like those at 
Horrock’s and Millar's long-cloth works in Preston, for 
instance — compared to which the present modern higher 
pressure, cram up, clattering Corliss engines are not 
in it. Talk about engineering progress! Only just imagine 
a@ modern cotton factory engine-house at 100deg. tempera- 
ture with all the doors and windows open, containing a noisy high- 
pressure Corliss engine running 600ft. per minute, and working an 
air pump at that speed with an L-leg motion, like a sledge hammer 

cing, the piston-rod nearly red hot, and blue steam of about 1501b. 
mee A from every gland, and a white engineman—not an Indian, 
nor yet a negro—reared up under the windcws trying to get a 
breath of fresh air, and then tell me this is true engineering pro- 
gress. I entirely dispute it. 

Mr. Edwards asks if I am quite sure that the late Mr. Adamson 
made steel boilers thirty to forty years ago, and I repeat thatis so. 
His works were in my district as inspector to the Manchester 
Association, to which he was a subscriber, and it is considerably 
over thirty years since I left that employ. He was then making 
steel boilers, drilling rivet-holes, planing the edges of plates, 
making flange seams over the interior flues, and, in short, doing 
everything that the best modern boiler-makers of thie neighbour- 
hood only commenced doing a few years ago. 

In conclusion, Sir, allow me to acquaint your correspondent of 
one other instance in my experience of engineering by a Birming- 
ham firm, that was certainly not to their credit, but which he 
may, perhaps, be able to throw some light upon. 1 was called in 
to indicate and report upon the working of an old beam engine 
that had coupled to it an extra 50in. diameter cylinder intended 
to relieve it, and economise fuel and gain power. I found that 
the old beam engine was doing nearly all the work, notwithstanding 
the addition of the 50in. cylinder, at a cost of £1000, I was 
informed. The first diagram I took from the latter so surprised 
me that I requested the engineer to go round the mill and make 
sure all was on. He returned and assured me it was so, and I then 
showed him and his — more diagrams showing the same 
result, and clearly proving that the additional cylinder was of no 
benefit at all. he proprietor was incredulous, and remarked to 
me, ‘Is that what you call taking the lines of an engine ?” and I 
replied “‘ Yes, sir; and it is a line for you, for you might as well 
have saved your £1000, as that cylinder would be quite as useful 
on the scrap heap as it is there.” JoHN Swirt. 

55, Stanmore-road, Birmingham, 

December 1st. 





Str,—All who have the true interests of engineering societies at 
heart will thank you for the outspoken and sound remarks you 
have lately made as to their constitution and working. There is, 
however, one point in relation to the election of councils, upon 
which you have not touched, and which I venture to think is of 
practical importance when the question of motive has to be taken 
into account. Tosome, at least, of those who seek by conspicuous 
work for their society, to gain a place on the council, a prime 
incentive is the expectation of sooner or later occupying the presi- 
dential chair, and it is not easy to see how this legitimate desire 
could be secured if a fixed proportion of the council were to be 
retired every year as you propose, and be ineligible for re-election 
until after two years’ interval. If this retirement were by seniority 
it would necessarily break the succession to the offices of vice-pres:- 
dent and president ; if by ballot, the succession would become so 
uncertain as seriously to damp the ardour of any aspirant. Itis 
true that there are always some—and often very useful members of 
council too—who, for various reasons, such as want of means or of 
independent professional position, are not desirous of advancement 
to the honour of the chair, and are yet willing to do good service 
to their society by assisting in the conduct of its affairs. It may 
seem rather hard upon such men, but it seems to me the most 
valuable service they can render, if they will—as they often do— 








her own coal, and the Thetis was exactly like her. Such low p- 
tions are not confined to marine engines, but properly constructe 
compound land engines, whether for factory purposes or water- 
works—of which there are more than two dozen by different makers 
—-work at about 1°61b. to 1°8 1b. of coal per horse-power per hour, 
with only 60 lb. to 80 1b. pressure of steam. A cut-off at or about 
half stroke in both cylinders gives the mcst uniform rotative power, 
and the ‘thot pot” is never emptied, but supplies low-pressure 
steam to the low-pressure cylinder just as a boiler would, 

If the steam is not cut off at or before half-stroke in the low- 
pressure cylinder, a second quantity of steam enters the cylinder 
after the piston has made half its stroke, which is quite wrong. 
The same argument holds good with regard to triple-expansion 
engines, because the high-pressure cylinder can have its steam cut 
off earlier if less power is wanted, and then it will give a less 
quantity of steam to the intermediate and low-pressure cylinders, 
which is just what they want in order to develope the smaller 
amount of power, but it should be noted that the cut-off should 
be altered for the various powers. Of course the degree to which 
expansion can be economically carried depends to some extent on 
the degree of vacuum obtained, but with surface condensers there 
should always be a good vacuum. E, A. CowrE 

6, Great George-street, Westminster, Badr 

December 8th. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


Srr,—Mr. A. E, N, Edwards has written you in answer to my 
letter, and hoped you would publish it “‘for the credit of 
Birmingham engineers;” but, Sir, inasmuch as I said nothing 
about the credit of Birmingham engineers in my letter, it was at 
least superfluous for him to insinuate anything of the kind. 

The discussion was about the Institution of Mechanical 





hold th Ives ready and willing to retire for a time and make 
way for desirable outsiders, and I am sure it is a service anda 
self-effacement that is always rewarded by the esteem of all behind 
the scenes whose opinion is worth caring for. The arrangement cf 
changes like this is one of the most delicate duties of the secretary, 
and one of the most important for the success of his society. 
December 7th. EXPERTUS, 





Sir,—I read with some interest the correspondence on the 
Institution of Mechanical Engineers in your number of November 
20th. Mr. Booth, in his letter, gives a curious instance of the 
great advantage which comes from the reading of papers on new 
developements of engineering at our various societies. In tke 
last paragraph of his letter he mentions the latest examples of the 
London electric light installations, and compares them disadvant: - 
geously with the Lancashire cotton factories’ engineering. If le 
had taken the trouble to read my paper on the generation ard 
distribution of electrical energy, and the discussion which followed 
on it, read before the Institution of Civil Engineers in the sprir g 
of last year, he would probably have learnt the reasons why the 
engineering of stations for the supply of electrical energy differs in 
so many important points from Lancashire cotton mill engineering. 
He would have then understood what is meant by load factor, ard 
how it govern: the type of boilers, engines, and other apparatus 
which has to be used for the generation of large quantities of 
energy that is used for comparatively short periods. Electrical 
engineering has been rapidly but thoughtfully developed, and in 
many respects those concerned in it have had to develope new 
departures in boiler and engine design. These new departures, 
which appear to be condemned by your correspondent from want 
of knowledge, are nevertheless of great interest to the general 
engineer. There are many cases in ordinary engineering practice 
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where the B 
might be advantageously followed. 

Your other correspondent, Mr. John Swift, apparent! 
heres to the notions so f. tly ventilated by the late 
ton that we wereall nowadays mad upon high pressures, and that the 
economical results we now obtain could be just as well obtained 
by using 201b. pressure in the boilers and simple engines. I think 
that Mr. Swift as well as Mr. Booth would benefit by a visit to our 





ractice that has been settled on by electrical engineers | ing a body at rest on an inclined plane. ‘To answer these questions 


one after the other would occupy such an inordinate space, that I 


still ad- | dare not attempt it. What, however, can be done briefly to satisfy 
r. Cramp- | Professor 


itzGerald I will do. 
| I must begin by explaining that I am by no means clear whether 
he wants me to explain the relations of the forces involved when a 


body is prevented from sliding down a frictionless inclined plane, 


| or whether he wants me to attempt the, to me, impossible task of 





London central stations. I for one shall be very glad to 
them, and give them ay epeny —* think will cause them 
to alter the views which they now hold. 

London, December 8th. R. E. CROMPTON. 


DRAUGHT OF VEHICLES. 


Sm,—Will you a a me to say, in reply to a corre- 
spondent ‘‘J.,” that I have prepared diagrams which I think will 
make it unmistakeably clear that it is he who has not by any 
means mastered the problem of draught. As I cannot possibly 
get the blocks ready for this week’s publication, may I trouble 
you to insert the accompanying diagram as one which, if fully 


comprehended, will assist your readers very materially with my | 


next. 

It will be seen from this diagram that it is impossible for the 
man to pull in any direction except straight up through B P or 
straight down = P without effecting an oblique, horizontal! 
and vertical force. at it is also impossible for him to pull in any 









































r-ae-e ee eee neta 
POT TTT: wet - SGM = - > 
' ‘ oe ~ 
Jip adie AT AE 9g 
he C 
_~ -" 
* 4. 20 ¥ 
. = : 
Ce. a = 
‘2 
ait: g 
&7 s 
A 
' 4 8 
m4 wl 
ao? = 
‘, 
ft 
9 
‘ 
: Sot 
‘ 
eo 
Vig 
‘ 
‘ 
+7 


ee dL 


ca 
x 
~ 
3 
fs) 
a 
o 
a 
< 








direction above the horizcntal P C without reducing his weight, or 
to pull in any direction below the horizontal without adding to his 
weight. For instance, if he pull 801b, through P M, by completing 
the parallelogram P O M N, it will be found that he is thus exert- 
ing a horizontal pull equal to M N—731b.—and that his weight is 
reduced by O Mor 31lb. But if 80lb. be exerted through P T, 
the two angles being equal, it will be found that the horizontal 
pull will be the same, but in this case, i of his weight being 
reduced by 31 lb., it isnow inereased by that{numberof pounds. Ifhe 
should pull 80 lb. through P D, it will be found that the horizontal 
force is now 21 Ib., and that his weight is reduced by 77 lb., and so 
on. I refrain from troubling you with further explanation of the 
diagram, but if ‘‘ J,” will carefully look it over, it will assist him to 
follow my next letter in reply to his of December Ist. 
Deeember 8th. T. H. Brice. 





Sm,—In your issue of the 27th ult., a correspondent, 
distinguished by the number of letters after his name, takes ex- 
ception to the wording of my last letter, which, I amafraid, 
scarcely explained itself. It was hurriedly written, in reply to 
your editorial note, and all I wanted to do was to remove from 
your mind the impression that Mr. Brigg seemed to have left 
as to the draugh‘ of a carriage being a variable quantity. In this 
week’s ENGINEER your correspondent ‘‘J.” puts clearly what I 
intended to say, when he writes, ‘‘The resistance offered by a 
given road to the progress of a vehicle with wheels of a given 
size is unalterable. It cannot possibly be affected any more than 
we can alter the resistance of a railway carriage, once the quality 
and stiffness of the road, the condition of the tires and the lubri- 
cation of the axle journals has been fixed on.” 

As to Mr. Brigg’s letter, no reply is required from me, except to 
sive the facts of the challenge that he refers to in the last para- 
graph. Inthe April number of the Coachbuilders’ Art Jouraal, 
Mr. Brigg wrote as follows:—‘‘I most seriously challenge Mr. 
Philipson to prove my statements to be incorrect. If he can do so, 
I will give £50 to any benevolent institution he may chovse to 
name, on the following conditions: (1) The arbitrators to be chosen 
from the highest rank of professors of engineering ; (2) that every 
theory be put to a practical test before the said arbitrators and the 
public ; (3) that the expenses thus incurred be defrayed by myself 
if the verdict be against me, or by Mr. Philipson if the verdict be 
against him.” My reply on June 19th to the editor of the Journal 
was as follows :—‘‘I was somewhat taken aback when I first read 
Mr. Brigg’s offer in your April number—to give £50 to the Master 
Coachbuilders’ Benevolent Institution, if, after a practical test 
before a professor of engineering, any one of his statements shall 
be proved erroneous—as it never occurred to me that this contro- 
versy might extend beyond the limits of your columns. Mr. 
Brigg, however, has acted quite within his right in challenging 
my statements, and by generously offering £50 to the M.C.B.I. 
shows that he is anxious to arrive at a settlement of this knotty 
subject. As I fear no fair or just tribunal, believing as I do that 
the statements made are based on well-known mechanical laws, I 
accept his challenge, though, at the same time, I would rather 
someone else with more experience had accepted it for me.” I 
then added two suggestions as (1) to limiting the expenses, and (2) 
having a committee of three to see that there was fair play, both 
of which Mr. Brigg seemed to object to ; but after a good deal of 
correspondence the contest was next door to being fixed for 2nd 
August, 1890, when on 17th July I received a telegram asking for 
the contest to be postponed ten weeks. I stupidly agreed to this, 
and though I have written to him several times since, he always 
refuses to fix another date, and unless some independent party 
intervenes, I see no chance of our coming together. 

Newcastle-upon-Tyne, December 7th. ILLIAM PHILIPSON. 





FORCE AND MOTION. 


Sir,—Professor FitzGerald hag disc a whole volley of 
questions at me, al] directly or indirectly based on the forces retain- 


: ting for the fact that certain statements have not appeared 
in text-books. The only reply I can give is that concerning some 
| of these things the writers have not fully understood what they 
wrote about. Moreover, I have never pretended to the possession 
of occult powers which would enable me to say why a man says 


| things or leaves them unsaid. Thus, for example, I have not the 


least idea why Professor FitzGerald is so fond of comparing action 
and reaction to two cats hung by their tails across a ro As to 
what takes place according to my views on an inclined plane, there 
can be no difficulty. In the first place, if your correspondent will 
turn to Weisbach’s ‘‘ Mechanics,” vol. i., he will find the whole 
subject of the composition and resolution of the forces involved 
fully treated on pages 274 to 280 inclusive. 

As to my interpretation of what takes place, I cannot do better 


| than give my version as an amplification of any convenient text- 


book statement of a case. The first that comes to my hand is on 
page 184 of the last edition of Lock’s ‘‘ Mechanics for Beginners,” 
a book which your correspondent no doubt has:—‘‘The weight 
W is the weight of a 

body placed on a 

R plane acting at G, its 
centre of gravity. The 

= power P is a force 

Pee ae applied to the body 

by a string or other- 


c ee 
al wise, up the plane 


lel to it. Let R 

| the pressure of the 

w plane on body. Ris 

Vv therefore a force per- 

pendicular to the 

plane acting on the 

body through its centre of gravity. ‘These three forces, W, P, R, 

which act on the plane, are in equilibrium.” So far Mr. Lock. 

To this I add that by Newton’s third law R is opposed bya 

reaction equal and opposite, P is opposed by a reaction equal and 

opposite, W is cae Fo a reaction equal and opposite, and, the 

three forces being in equilibrium, the three reactions are also in 

equilibrium, and the three forces are balanced by the three 

reactions, and we have six forces ; for the reactions are forces accord- 

ing to Professor FitzGerald, and W, R, and P are forces by the 

conditions of the problem ; and the six forces cause three stresses ; 

and whether the body was moving on the plane or not, there 

would be still six forces at work and three stresses, and each and 

every force would be opposed and balanced by an equal and oppo- 

site force ; and I say that under these mock Aves sor tae itz- 

Gerald has never even attempted to explain how motion can be 
produced by any one of the forces involved. 

So far as I can see, this answers the whole body of questions that 
Professor FitzGerald has asked. 

It seems to me, ery f add, very curious that Professor Fitz- 
Gerald cannot see that his own assumption, that forces pass each 
other by, is just as fatal to the idea that force can be a cause of 
motion as my assumption that forces butt each other. He has 
never even attempted to give a direct answer to the straightforward, 
simple question :—If B pushes against A with the same force that 
A — against B, how can A advance? Here we have nothing 
to do with butting forces ; they are assumed to pass each other by. 
Will he answer this question now ? 

Mr. Cox is to be congratulated on an exceedingly neat problem. 

It is gratifying to me to find that Professor FitzGerald no longer 
maintains that force is a cause of motion. One step further, and 
he will admit that motion is the sole cause of motion. 

London, December 5th. A CRAMMER, 





Sir,—Since Professor FitzGerald is no longer prepared to dis- 
pute the truth of the statement that motion is the sole cause of 
motion, he ought to have frankly admitted that the argument 
I deduced from the dynamic conditions cited in my letter of the 
28th ult. was unanswerable. That would have been consistent 
with the true scientific spirit. Instead, he writes about absolute 
velocity and relative velocity, and St. Petersburg and Cairo, ina 
way to leave the impression that he has no true conception of the 
issues in dispute. e@ absolute velocities of the bodies A and B 
have, of course, no more to do with the effects of collisions taki 
place between them in the way stated than Tenterden Steeple had 
to do with Goodwin sands. The conditions laid down and the results 
would be the same, no matter what the absolute identical velocities 
as apart from the relative velocities might be, of the two bodies 
fiyi through space. If Professor FitzGerald really does 
not know this, then he is ignorant of the very rudiments of 
dynamics, understanding no more about them than the schoolboy 
who gets up a multitude of dates understands about the history of 
England. I prefer to think that Professor FitzGerald has not 
thought my letter worth more than a hasty perusal, and so has 
failed to comprehend it. If he had spent as much time in readi 
it as he has donein writing about it, he would perhaps have spar 
us the reference to St. Petersburg and Cairo. There is the more 
reason to think this because your correspondent concludes by 
saying that ‘‘ No argument one way or the other can, it seems to 
me, be founded on the absolute velocity at all, as it is change of 
relative velocity, not absolute velocity, that is supposed to be 
accounted for by force.” As I have not mentioned absolute 
velocity in my letter of the 28th, it is difficult to see the application 
of the paragraph I have just quoted. WILFRED c: Cox. 

Nottingham, December 7th. 





Smr,—Why does not Professor FitzGerald, instead of beating 
about the bush, with long-winded letters, go straight to the point, 
and demolish ‘‘ A Crammer” and Mr. Cox, by showing exactly how 
it is that force causes motion? Surely a professor of engineering 
can have no difficulty in explaining the rationale of that which we 
have all been taught from our youth up occurs daily and hourly. 
I never heard until the other day that there was any conceivable 
cause of motion but force, and I am certain that if Professor Fitz- 
Gerald would take the trouble he could settle the whole controversy 
with one letter. I really cannot understand why he has not done 
this long ago. OUTSIDER. 

Bayswater, December 8th. 


A CURIOSITY IN FURNACE DRAUGHT. 


Sir,—I have recently fixed on board asteam tug a new boiler 
of the ordinary return-tube type, 94ft. diameter by 10ft. long, 
two flues 3ft. 2in. diameter, separate combustion chambers—‘‘ wet 
backs”—and 104 return tubes, 3in. diameter. Smoke-box of 
ordinary pattern, full width of boiler with—roughly fitted—par- 
tition in centre. Two funnels each 2ft. 6in. diameter by 24ft. 
long, above top of smoke-box, centres of funnels are over centres 
of flues. Fire bars and furnace doors of ordinary pattern, fire 
bars about 54ft. long. Air is admitted to the st ld by two 
gratings and through the engine house. The whole arrangement is 

ust what you would see on board any ordinary paddle tug boat 

but in working it shows a peculiarity anda difficulty I never 
before experienced, and on which I should be gratefnl if your 
readers would favour me with advice. 

When the boat is running head to wind all goes well, but when 
standing, or when wind is on either quarter, the furnaces begin to 
roar, flame or smoke dart out of the air holes in the fire-doors, and 
smoke issues from the joints of smoke-box doors, just as it would if 








dampers* in funnels had been suddenly closed. Now if the 
*Actually, there are no dampers. 





smoke-box doors are opened part way, the smoke ceases coming 
out, but then there is not enough draught to keep the fires up 
bright. Or if the fire-doors are opened wide the roaring and 
smoke ceases, and so it does if the dampers to the ashpit are partially 
closed, but then again the steam cannot be kept u eeanells. 

The curious point to me is that when the smoke-box doors are 
closed, and there is really a good draught, smoke comes out as if it 
was being forced out. Open the door to let it out freely, and it goes 
up the chimney without trouble. I have never come across 4 
similar case with any boiler, and should like to know the cause of 
the unusual behaviour mentioned. Perhaps you or some of your 
readers will be good enough to “clear away the smoke,” 

Ryburgh, December 7th. 





ROAD METAL. 


Sm,—The enclosed particulars of tests made by Messrs. 
Kirkaldy and Son, of road stone used in this county, made in 188#, 
support Messrs. Mowlem’s contention :— 
Cracked slightly Crushed. Steelyard 
Three at dropped at 
specimens -———— 6. 
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Supplied for Road ofeach Pressure Pressure 
use from kind sent onl onl on 1 onl 
up. sq.inch. sq. foot. sq inch. sq. foot 
Ib. tons. Ib. tons 
Geenewm { i - at - Bel. Bee Se 
Co., Salop. . » ray “y th 
, 1.4 81495 546°8 12/559 807°7 
Mean 10,541 677°9 18,752 884°4 
Ratton auf i >: Bee -- Si Bae ae 
ton, Bristol. an #4 , oar 
’ 3 11,289 726°0 12,251 787°8 
Mean 12,748 8:9°5 14,694 944°9 
Tytherington Stone, 1 12,888 828°8 14,662 942°9 
Falfield, Gloucester- 2 9,900 636°7 11,819 760°1 
shire. 3 10,080 648°2 11,810 759°5 
Mean 10,956 704°6 12,764 $20°8 
Local White Lime-( 1 .. 4,082 2¢2°5 4,749 805°4 
stone Oolite,* 2 .. 8,022 194°3 8,857 248°0 
Gloucestershire | o* 2,170 189°5 8,197 205°6 
Mean 8,091 198°8 3,934 258°0 


Experience proves the Clee Hill stone to be far superior to the 
stronger limestones as a road metal. 
ROBERT PHILLIPS, 
County Surveyor for Gloucestershire, 
Gloucester, December 2nd. 


THAMES IMPROVEMENT. 


Srr,—About September, 1857, I published a proposition in the 
Builder similar to that in yours of to-day, to convert the East India 
docks into a portion of the Thames, and the reach from Limehouse 
to Blackwall into a dock, or series of docks, which would more than 
replace the East India docks. There is one circumstance to be 
borne in mind and provided against in the event of either of these 
schemes being carried out, and that is the abrupt fall in the bed of 
the river, where three milesis reduced to one. The mean fall of 
the Thames is 2ft. per mile, and that means 6ft. in the distance 
covered in the present case. It would form e tremendous rapid, 
and possibly endanger some of the bridges, especially Waterloo, 
and possibly Vauxhall, as the removal of old London Bridge 

ffected old Westminster and Blackfriars and caused the necessity 
of rebuilding them. Hawkmoor’s history of London Bridge, of 
which there are copiesin the Guildhall and British Museum libraries, 
refers to this point at some length in discussing the then proposed 
rebuilding of London Bridge. WALTER SEARGILL, 

43, North-street, Colchester, December 5th. 








UNIT MAGNETIC POLE. 


Sir,—Referring to your article on ‘‘ Electro-Magnetic Units,” in 
a recent issue of THE ENGINEER, permit me to point out that Mr. 
Oliver Heaviside is not alone in his crusade against ‘‘ 4m lines,” as 
will be evident from the following extract frem the preface to 
“First Principles of Electrical Engineering,” by C. H. W. Biggs, 
published in January last :—‘‘ Again, the author believes the ordi- 
nary definition of unit magnetic pole to be utterly and radically 


incorrect. ° A unit pole the author would define as a pole 
caused by one or unit line of force.” 
According to the writer of your article, Mr. Heaviside, in a 


recent article in the Electrician, ‘‘ proposes to so define it—unit 
magnetic pole—that only one line of force should pass through the 
pole.” I should like to see Mr. Biggs included in the category of 
pedants with noti HIsTORICUS. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE event of the week since last report has been the meeting of 
the Iron Trade Wages Board, which came off on Monday, to 
receive the accountants’ return of the net average selling price of 
manufactured iron during the months of September and October 
last. This return showed the net average to have been 
£6 8s, 11°99d., or practically £6 9s. per ton. Compared with the 
figures fur the two previous months—£6 4s. 10°41d.—the present 
return shows an increase of 4s. 1°58d. per ton. 

At the meeting of the Wages Board on Monday, the chairman, 
Mr. Benjamin Hingley, M.P., alluded with satisfaction to the cir- 
cumstance that Staffordshire had maintained its position, whilst 
the North of England and Wales appeared to be going back. 
Indications of retrogression in the former case were observable in 
the fact that their average return, recently issued, showed a reduc- 
tion of 1s. 1d. per ton upon the preceding return. With their 
northern competitors selling at such low rates, it was hardly to be 
expected that Staffordshire manufacturers should wish to increase 
wages—a movement which would have made it still more difficult 
tu quote sufficiently low to meet this North of England competition. 
Hence the Board were not surprised when the chairman said that 
the drop in the North of England left the Staffordshire masters in 
such a positien that, if they made any move whatever, they would 
be simply handicapping themselves aud doing an injury to trade. 

The determination to make no ~ ee in wages steadied the 
iron market on ’Change to-day—Thursday—in Birmingham and 
yesterday in Wolverhampton, and makers were free to enter into 
contracts without fear of any increased cost in the item of labour 
over the next two months. After that time, however, if the 
accountants’ return for November and December should show a 
continuation in the net average advance of prices, little doubt is 
entertained that an advance in wages will have to be given. 

Already some of the ironworkers are showing themselves dis- 
contented with the arrangements of: the Board, and at the Round 
Oak Works of the Earl of Dudley’s company the men at first came 
out on strike on learning that no advance was to be given. But 
they have resumed operations, and work is going on as usual. 

Demand in the local iron trade conti very satisfactory for 
the time of the year, more particularly as regards pig iron; but 
new business for export is slow in arriving. New buying is, how- 
ever, invariably quiet at the close of the year, and the fact that 
stocktaking is in view keeps down orders from local consumers. 

In the pig iron trade, however, makers experience much diffi- 
culty-in keeping pace with their engagements, and applications 
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from consumers for deliveries of iron are greater than can be 
satisfied. 

More particularly is this so in the matter of imported Midland 
pigs. Makers and agents for these irons are daily being 
pressed, both by letters and telegrams, for deliveries under con- 
tracts made during the past and present quarters, Consumers 
state that in some cases the works are almost standing for pigs, 
and that they are being put to great inconvenience. Yet, on 

unt of s all ting their iron at once, makers are un- 
able to comply, for the number of furnaces blowing in the Midland 
districts has of late been considerably reduced, and makers bave 
put contracts on their books for more iron than they can cope with. 

Prices of pigs keep exceedingly strong, Derbyshire grey forge 
iron being quoted 46s, to 47s. delivered to stations to the end of 
March, and Linoolnshire iron 49s, to 50s. The Wingerworth brand 
of iron was to-day—Thursday—quoted 3 for March 
deliveries ; Westbury, Wiltshire, forge iron, 47s.; No. 1 foundry, 
53s.; No. 2, 51s. 6d.; and No, 3, 50s. P.G. Lincoln grey forge 
iron was quoted 50s, at stations, and foundry Nos., 52s. 

Staffordshire pigs were quoted: All mines, 60s. to 62s. 6d. and 
65s.; part mines, 45s. to 47s. 6d.; and foundry sorts, 48s. to 50s, 
Cinder iron is quoted at a minimum of 37s, 6d. 

Hematites are slow of sale, but makers will not give way much 
in price, The Barrow Company quotes for hematite, delivered 
here:—Forge numbers, 59s.; No. 1 foundry, 62s, 6d.; No. 2, 61s.; 
and No. 3, 60s. The Tredegar—Welsh—Hematite Company quote 
60s. for forge sorts, and 50s. for second qualities, 

The finished works continue ~~» well engaged, and this week 
the Round Oak Iron and Steel Works—late Lord Dudley’s— 
Brierley Hill, have received an important contract to supply her 
Majesty’s Navy with steering and other chains of the highest 
quality produced, for a term of three years, in addition to the 
contract for the large ironclad cables now under construction. 

Marked bars remain at £8, with 12s, 6d. extra for Lord Dudley’s 
Company's brand. Best second-class bars are, £7 to £7 5s.; 
merchants bars are £6 10s.; while unmarked iron is selling freely 
at £6 5s,, and in some cases £6 2s, 6d. 

Most of the sheet-making firms have a lot of work on hand, and 
with them prices are firm at £7 5s, to £7 10s. for singles, and 
£7 15e, to £8 for doubles, 

Galvanised corrugated iron is looking rather better than lately, 
and though prices do not sensibly advance, competition is less 
severe than formerly, and the position of makers has somewhat 
improved. Several concerns have fallen out of the ranks of late, 
the competitive rates being too fast for them, and, now that there 
are not quite so many in the trade, those who have been able to 
weather the storm are getting more money. Galvanised sheets 
of 24 gauge were quoted £12 15s, to £13, Liverpool, packed in 
bundles, and other sorts in proportion, 

Generally speaking, the finished ironworks are making from four 
and a-half to five days a week, and a fairly steady inquiry exists, 
The opinion is entertained by many that the condition of the 
Northern markets will be better after Christmas, It is a good sign 
regarding the de of work doing that inquiries for scrap iron 
cannot be satistied with anything like the ease that is the case in 
slack times. It is all going into consumption, and good piling scrap 
has risen within the tt three months from bbe. to 55s, and 
57s. 6d. per ton. Balling scrap is also in fair demand at from 45s. 
to 50s, 

The coal trade keeps very busy, and the complaint among 
colliery owners is that they cannot get the men to work. Prices 
are firmly maintained at 9s, for common forge coal, 10s. for furnace, 
and 12s. for best house coal at the pits. 

In the North Staffordshire irun trade makers are keeping their 
mills and forges well employed. A fairnumber of orders are on 
the books, and sufficient business continues to come to hand to 
warrant the expectation that the present satisfactory position will 
be preserved up to the end of this year, and probably some 
distance into next. Usually at this time of the year there is a 
decline in the ber of orders received, but this falling away is 
mostly on home account. Export trade continues good, and some 
satisfactory specifications have been forwarded by recent mails 
from Australian houses. The pig iron market is active, and, as 
stocks are small, prices are strong, and likely to remain so. The 
demand for coal of all descriptions continues fairly brisk. 














NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—No very material change can be reported in the 
condition of the iron trade of this district, the position generally 
remaining very unsatisfactory; and there is a continued feeling of 
distrust in the future which contracts operations to the narrowest 
possible limits, Consumers generally are buying only from hand 
to mouth, in the belief that prices will be lower; whilst, on the 
other hand, makers in the absence of any heavy stocks, and with 
no prospect of lessening cost of production, scarcely see how prices 
can come much below present rates, which are already unremune- 
rative. Merchants are underselling, and in some instances makers 
are disposed to book forward at a little under current quotations ; 
but so far there is no very material giving way, and it seems 
probable that a waiting policy will be carried out on both sides 
until after the turn of the year. 

e Manchester Iron Exchange on Tuesday was fairly well 
attended, but there was again a depressed tone throughout the 
market, and very little buying going on of any moment either in 
fig or finished iron, with generally an easier tendency in prices. 

or pig iron the inquiries are mostly for small quantities, and it is 
exceptional when orders are placed beyond the first two or three 
months of next year, whilst these are of no great quantity. 
Lancashire makers still quote nominally, on the Basis of 46s, for 
forge to 47s. 6d. for foundry, less 24, delivered equal to Man- 
chester; but little or no business is practicable at these figures, 
and some substantial concessions would have to be made to effect 
sales of any moment. In district brands there have been some 
moderate transactions at what may be termed low figures, 
averaging 45s, to 45s. 6d. for forge to 47s, and 47s. 6d. for foundry 
Lincolnshire, and there are now ready sellers at the minimum 
rates, although some makers still hold out of the market, and are 
not disposed to accept the low prices now current. Derbyshire 
iron varies considerably, but can be bought at from 45s, for 
forge to 49s. for foundry, less 2}, delivered here. There is still a 
se deal of irregularity in outside brands, owing to underselling 

y merchants, who are prepared to book orders considerably below 

makers’ quotations, In Middlesbrough 46s, 4d. has been taken for 
G.M.B,’s, with good named brands averaging 47s, 4d. net cash 
delivered equal to Manchester. In Scotch iron merchants are 
ready sellers of Eglinton at 50s. 6d., and Glengarnock could be 
bought at 50s, to 51s, 6d. net cash delivered at the Lancashire 
ports, although makers of Glengarnock still hold firmly to 53s., 
and I understand on the basis of this figure have effected tolerable 
sales of iron which is coming into this district. 

A continued want of animation is reported both in raw and 
manufactered steel, with prices weak. Good foundry hematites 
do not average more than 6d. to 57s. less 24, and steel billets 
can be bought readily at £4 12s, 6d, to £4 15s. delivered in the 
Manchester district. For steel plates inquiries continue limited, 
and £7 17s. 6d. to £7 10s. represent the full prices obtainable for 
good boiler-making qualities delivered to consumers in the 
neighbourhood of Manchester, but makers are not disposed to 
give way anything below these figures, 

Finished iron makers are mostly still kept well engaged with 
specifications on account of contracts, but the weight of new 
business coming forward is only small, and prices are not quite so 
er held to. Lancashire bars average £6 to £6 2s. 6d., and 
North Staffordshire qualities can be bought at £6 2s. 6d. to £6 5s.; 


sheets range from £7 7s. 6d. and £7 10s. for merchant qualities t 
£7 17s. 6d en the 


. and £8 2s, 6d. for galvanising descriptions, with the 














usual extras for doubles, whilst hoop makers, although booking very 
little business, are still holding to the Association rates of £6 10s, 
for random, to £6 15s. for special cut lengths, delivered equal to 
Manchester or Liverpool. 

In the metal market there has been rather more inquiry, owin 
to the recent upward movement in raw material, but the actua 
business doing is still small, manufacturers being chiefly engaged 
on old contracts. 

There is no specially new feature to notice with regard to the 
engineering trades ; in one or two branches as reported there has 
been a fair amount of work given out in connection with railway 
rolling stock, and boilermakers generally are still kept fairly 
well supplied with work. In other branches, however, apart 
from specialities, there is a continued general quietening down, 
and an increasing keenness of competition to secure any new work 
going out, 

Chain gearing is now being so largely used for transmitting 
power in various descriptions of machinery, that it will be 
interesting to notice a new automatic pitch chain and wheel, 
which, although primarily designed for cycles, is equally applicable 
as a gearing for numerous other purposes. is has been intro- 
duced by the Chain Gear Company, Manchester, and the special 
features of this new pitch chain and wheel are that it is so 
designed that it cannot be worn out of pitch, and is frictionless on 
all the touching surfaces between the chain and the wheel, whilst 
from fifty to one hundred times more wearing surface is secured as 
vompared with the ordinary chains and wheels at present in use. 
It is well known that chains and wheels, however accurately made 
at first, almost immediately begin to get out of true gear owing 
to the stretch of the chain, which tends to throw the whole of the 
work to be done on to one tooth. In this new chain any stretch 
that may take place hasno a effect, as by thespecial design 
of the teeth on the wheel, and also the form of the links in the chain, 
the pitch is automatically maintained ina very simple way, and with- 
out any additional weight to the gearing. The teeth in the wheelare 
in the form of an acute triangle, and as the chain stretches it 
simply rises higher up on the edge of the teeth, but is always in 
perfect contact, thus giving the wheel not only longer life but von- 
stantly maintaining a perfect working pitch. As another inte- 
resting invention connected with cycles, I may mention that the 
difficulty with regard to the puncturing of pneumatic tires would 
seem to have been satisfactorily solved by a couple of almost iden- 
tical inventions which have been patented by local inventors. 
Both these inventions are simple in the extreme, and consist in so 
arranging the rubber covering of the tire that it is constantly under 
compression and at once closes up after being punctured, so as to 
remain perfectly air-tight. With one of these new tires most 
severe tests have been made, and I understand that a cycle with 
pneumatic tires made on this principle, and which had been pierced 
over almost the entire surface, has been run for hundreds of miles 
without the least loss of air pressure in the tire. 

The extensive engineering works once occupied by the well- 
known firm of Messrs. Peel, Williams, and Peel, in Pollard-street, 
Ancoats, but which have been closed for a number of years, have 
now been leased, and are being fitted with new plant and hi 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


ALTHOUGH the coal and coke trade is reported to be quieter than 
at the corresponding period of last year, there is no weakening of 
values—except in regard to coke, which keeps very low. Fuel for 
manufacturing purposes is in somewhat restricted demand, and the 
mild weather operates against any activity in house sorts. Perhaps 
there never was a time in the history of the coal trade when supply 
was so rigidly limited to the quantity required. The output at the 
majority of the collieries is carefully regulated to the requirements 
of business. Stocking is thus prevented, and any drooping of 
quotations is impossible, in all but the commonest grades of small 
coal. The restriction of the output, often talked about and fre- 
quently denounced as impracticable, is in actual operation. Sharp, 
seasonable weather, would stimulate the house-coal trade. For 
manufacturing purposes, however, there is no likelihood of any 
improvement this year. Quotations are now as follow:—Silkstones, 
lls. 6d. to 12s.; best thick-seam coal, 10s, 3d. to 10s. 6d.; thin- 
seam coal, 9s. to 9s. 3d; nuts, 7s. to 7s. 6d. per ton. 

A new coal-cutting machine has been devised by a local engineer- 
ing firm. It is intended to work both on the thick and thin 
seams, by air pressure up to 30 lb. to the square inch. It can be 
adapted to electric or other motive power if desired. 

ith much that is unsatisfactory in the Board of Trade returns 
for November, there are two items which are not displeasing to 
Sheffield. The United States took hardware and cutlery to the 
value of £24,442, as compared with £18,541 for the corresponding 
month of 1890. The total business—£213,492—only shows a 
falling-off of £5000, while the ‘‘ drop” during the previous year 
was as much as £42,000. In steel the American market is also 
greatly better. The business indeed has about doubled—£32,678 
against £16,670. Other markets, however, have been less fruitful, 
and the total value exported—£145,490—is £13,000 less than in 
November of 1890. 

In spite of all opposition, machinery is being more extensively 
used in the production of files. Perhaps there are none of our 
local staple trades where greater progress has been made in adapt- 
ing mechanical appliances to work formerly done by hand than in 
files. All the larger files at most of our works are forged under 
the steam hammer. Many manufacturers whoat one time held out 
for hand-cut files only, are now recognising the inevitable and 
adopting machinery. The sand-blast process, according to the 
principle of the Tilghman Company, is at present used by nearly a 
score of the more important file manufacturers for sharpening and 
scouring the tool. ‘There is more doing in the file trade generally. 

The saw manufacturers report a good trade in circular and band 
saws. Several local firms are pressed with orders, and in one 
instance a considerable extension of premises is being carried out, 
and additional machinery being put down to meet the augmented 
business. The activity formerly reported in spades, shovels, and 
forks is fully maintained ; hoes, picks, and hammers are also in 
good request. The season for scythes, reaper sections, machine 
knives, and knives for chaff cutters, and other food-preparing 





y 
of the most modern construction by a company which has been 
formed for the manufacture of fuel economisers constructed upon 
improved Lge ag designed by Mr, Thomas Sykes, who was for 
thirty years with Messrs. Green and Sons, and for the past six 
years with Messrs. Arthur Lowcock. The principal features of 
the improved fuel economiser are that in its general construction 
it has been designed to meet the increasing demands for high 
pressures, whilst a better arrangement of tubes has been introduced 
to secure perfect accessibility for cleansing, repairing, or renewing, 
and animproved method of water circulation is secured, thereby 
gaining uniformity of temperature, and materially lessening the 
liability of internal incrustation. The lower part of the apparatus 
has also undergone improvement to prevent the ctaitian of 
carbon deposit, with a view of preserving intact the heating surface 
of the tubes ; and these are also being fixed on an improved methoc, 
which enables every joint to be made perfectly tight, whilst dis- 
pensing altogether with the present system of caulking. 

A quiet tone continues throughout the coal trade, and although 
house fire qualities are moving off fairly well, there is no pressure 
of demand, whilst other descriptions are plentiful in the market, 
with common sorts of engine fuel still a di , and offered at very 
low figures. the iron trade and other industries 
is necessarily affecting the d for round coal 
available for steam and forge purposes, and not only is the local 
output plentiful for requirements, but there are considerable 
supplies coming in from other districts, with the result that 
Lancashire coalowners are finding it difficult to maintain 
prices. The best qualities of engine fuel are not difficult to dis- 
pose of, but with excessive supplies of common sorts prices remain 
weak, and for prompt clearance sales of slack extremely low 
figures are taken. At the pit mouth prices average 12s. 6d. for 
best coals ; 10s, 6d. to 11s, for seconds ; 9s. to 9s. 6d. for common 
house fire coals; 8s. to 8s, 6d. for steam and forge coals ; 6s. 6d. 
to 7s. for good qualities of burgy ; 5s. to 5s. 6d. best slack ; 4s. to 
4s, 6d. = ordinary qualities ; and about 3s. for common sorts. 

For shipment there is only a moderate demand, with steam coal 
ee about 9s, 6d. to 10s. per ton delivered at the ports on 
the Mersey. 


Barrow.—Only a small business is being done in hematite pig 
iron, and makers find but a poor prospect for the new year. The 
forty-four furnaces which are in blast on the West Coast, how- 
ever, are not producing more pig iron than is at present required, 
as is shown by the fact that stocks of hematite warrants have been 
reduced during the week to the extent of 3778 tons, leaving the 
stocks in hand at 151,596 tons, but it is not at all probable that 
this rate of consumption will be maintained many more weeks, as 
users of pig iron are already giving evidence that they will require 
lessened supplies after Christmas. Prices are easier, at 47s. 7d. 
net ~_ for warrant iron, and 49s, for parcels of mixed numbers 
net f.o.b. 

In the steel trade there is a very quiet condition of things, and 
prospects show noimprovement in most of thedepartments. Rails 
are especially quiet, and orders are not offering to any great weight 
from any source, while the contracts in hand, even at Barrow, 
where makers are most favourably situated, are but small and do 
not give much hope of activity after Christmas. Quotations are, 
however, steady at £4 2s, 6d. for heavy sections, while light sections 
at £5 15s. and colliery rails at £6 10s, are scarcely in request at 
all, Steel shipbuilding material isin better request, on both local 
and general account, and it is probable that some good orders will 
be placed with local makers so soon as the new mills are ready to 
commence work, Ship-plates have advanced to £6 5s., angles are 
at £5 15s., and steel eal apa are at £7 per ton. The other 
departments of the steel trade are very indifferently employed. 

A gradual improvement is noticeable in the industrial activity of 
the chipbuilding and engineering trades, and as the large yards and 
works at Barrow are already well off for orders, and are expecting 
new contracts for considerable tonnage, the prospects of next 
year’s trade are very satisfactory indeed. 

Iron ore shows no improvement. On the contrary, there are 
indications of a very poor trade in the immediate future, and it 
seems likely that although business is quiet at present, it is likely 
to be quieter in the early future. Prices range from 8s, 9d., to10s. 
per ton, according to quality. 

Coal and coke are both quiet, but values are steady, and coke is 
quoted at 19s. per ton delivered here from West Coast furnaces. 

Shipping is quiet, although the week’s returns show an improve- 
ment on the corresponding week of last year. The exports of pig 
iron and steel from West Coast ports during the past week 
amounted to 17,311 tons, compared with 13,870 tons in the corre- 
sponding week of last year, an increase of 3441 tons. The 

te tonnage of exports for the year, however, so far as it 
has gone, show a decrease of 99,292 tons, 1890 showing: 986,476 
tons, against 887,184 tons in the current year tu date. 


The depression in 
a 








, is now cc ing, and the inquiries give hope of full 
employment in these departments throughout the winter months. 

The Yorkshire Miners’ Association is stated to a member- 
ship of 53,000, and to have upwards of £100,000 in the bank, and 
this after paying off the mortgage on its offices. During the 
prolonged period of depression in the coal trade the membership 
fell to 6000. The successful re-organisation and extraordinary 
growth of the Miners’ Union date from the first ten per cent. 
advance, which was afterwards followed by three other similar 
advances, the total—40 per cent.—being estimated as equal to 
an extra 10s. a week to every person employed in coal getting, 
above and below ground, in the collieries of the country. 

In the heavy trades of the district there is no ch whatever 
to report. There is some apprehension lest the old orders, now in 
course of rapid completion, should not be succeeded by others. In 
the iron and steel moulding departments several men have recently 
been discharged. The workmen’s Union have issued a statement 
in which it is set forth that the Sheffield district is worse off in this 
respect than other centres. Several important orders in steel have 
deen received from the Continent since my last letter, but there is 
a decrease in the demand for several grades of steel usually briskly 
called for at this season of the year. 

Mr. C. E. Howard Vincent, M.P., who returns to England to-day 
from a tour round the world, has sent to the Master Cutler of 
Sheffield a full and elaborate report of British trade in the various 
districts he has touched at, particularly in reference to the new 
markets in Japan, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE slackness in trade becomes more marked than ever, and it 
is seen not only in the pig iron, but also in the finished iron and 
steel departments, so much so, that there has arisen considerable 
distress among the employés, and recently relief committees have 
had to afford assistance at more than one place—at Eston, at South 
Stockton, and this week at Darlington, where some 75 per cent. of 
the hands have had to be laid off within the last month owing to 
the slackness of the rail trade and the impossibility of securing a 
price that is profitable for such orders as are placed on the 
market. The Darli m Steel and Iron Company employs some 
800 hands when running the works full time but now has only 
200 at work, and it sees no prospects of regular operations 
at an early date. A relief committee has been organised, and 
one of the members thereof asserts that the lives of more 
than one of the children of the unemployed have been lost through 
starvation. Darlington does not now occupy anything like the 
prominent position it once did in the pig and manufactured iron 
trades. Fifteen yearsago there were six large ironworks, viz., the 
South Durham blast furnaces, the Skerne rolling mills, the Whessoe 
rolling mills, the Drinkfield mills, the Risecarr mills, and the 
Darlington Company’s rolling mills. Of these only two remain, 
and one of them—the Darlington Works—has gone in for steel 
making. It used to be considered that Darlington, situated as it 
was half way between the iron ore and the coal, and possessing 
the best of railway facilities, was in an excellent position for 
manufacturing iron, and so it was for doing an inland trade. 
But the chief trade done came to be an export account, and then the 
advantages of Darlington disappeared, and its ironworks also, 
for they could not compete with those situated near the coast. 
But if the rail trade is dull, the plate trade is showing a 
slight improvement, and Messrs. Gray, Gladstone and Co., at the 
West Hartlepool Steelworks, have this week been able to re- 
start a large steel-plate mills which has been idle nearly all the 
year, and they have orders booked which will keep the mill going 
fur some time to come, there being some slight improvement in the 
shipbuilding industry, though shipowners are complaining that 
new vessels are being put into trade too fast. The North-Eastern 
Railway Company has ordered 2000 wagons, which it very 
much required, for both the coal and timber trades have been much 
hampered through lack of them. Wagon builders have been 
fairly well employed in this district all the year, as have also 
manufacturers of forgings, bridge builders, nut and bolt manu- 
facturers ; but chain and anchor manufacturers have not done so 
well, the competition of the Midlands being much keener than 
heretofore. One of the Stockton establishments has secured a 
large order for machinery and plant for steel plate-making 


4 The pig iron trade is very dull, but that is only what is usual at 
this time of the year, for, with the Christmas holidays and stock- 

ing coming on, no one cares to buy for early delivery, and the 
prospects are too — to induce any person to purchase for for- 
ward delivery. No. 3, Cleveland G.M.B, is further reduced, 
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both makers and merchants having been taking 38s. 14d. per 
ton for prompt f.o.b. deliveries, or about 14d. less than last 
week. For next quarter’s delivery, 38s. will accepted, but 
producers are very reluctant to take even that, because, as 
a rule, they can hardly hope to steer clear of loss, seeing 
that the cost of production has not been brought down, coke 
for néxt year’s delivery being about as dear as ever—and 
that is the principal item. Anything that they can get from 
wages is of small account, seeing that in the production of pig iron 
the labour cost at the blast furnace is not above 10 per cent. of the 
whole expenses. Middlesbrough warrants are 38s. cash per ton ; 


No. 4 foundry and grey forge are maintained at 37s. 6d. and 
36s. 6d. per ton respectively, and the demand for them is not 


likely to be much reduced this month, seeing that so much of 
these qualities is required for Scotland, where Scotch iron is dear 
and scarce, and is likely to continue so until the London syndicate 
liberate the warrants they hold. It is the deliveries of No. 3 that 
fall off most this month, b the ship ts to the Continent 
are at their worst, and the Continent is the destination of most of 
the No. 3 that is shipped. East Coast hematite iron is offered at 
49s. per ton f.o.b., and the price of Spanish ore is easier, as it is 
not expected that freights will be kept up. 

The Carlton Iron Company has blown out a furnace producing 
basic iron. Mr. Anthony Stephenson, who for nineteen years has 
been chief engineer at the works, bas resigned, and a testimonial 
has been publicly made to him: it included a timepiece, a silver 
tea service, and a purse containing £47 in gold. In times past the 
pig ironmakers of Cleveland have had great difficulty in inducing 
their men to work regularly during the Christmas and New Year 
holidays. Of course the furnaces could not stop working like the 
rest of the manufacturing establishments, and the absence of con- 
siderable numbers of the men affected the output, both in quantity 
and quality. To obviate this if possible the lronmasters’ Associa- 
tion has each year, for some three or four years past, agreed that a 
Christmas box of 2s. 6d. should be given to men who attended 
regularly to their work during the holidays. But the men this 
year wanted the employers to go further than this, and make 
Christmas Day the same as Sunday by paying time and a-half. The 
employers have resolved to give 2s. ed to each man working on 
Christmas day or Christmas night, but desire the men not to 
regard this as a precedent. The men’s representatives undertake 
to endeavour to get their constituents to work regularly throughout 
the holidays, and the employers will obtain statistics as to the 
number of men off work, so as to see how far they were justified in 
granting the concession. A dispute has arisen at the Skinningrove 
Ironworks, where the metal carriers when loading vessels want to 
be paid £1 per 100 tons, instead of 8d. per hour, a change which 
would make 300 per cent. difference in their wages. The dispute 
has been refe' to the arbitration of Mr. Hugh Bell, of Middles- 
brough. 

The Cleveland ironmasters’ statistics for November are well worth 
notice, as they show that notwithstanding the gloomy reports 
which were given by traders, the deliveries were very heavy, and 
the production fell short of the consumption by 6084 tons. This is 
all the more satisfactory when it is considered that the exports 
oversea were 8885 tons less in November than October. The Scotch 
consumption of Cleveland pig was certainly larger, and local con- 
sumption was improved. e statistics show that of 151 furnaces 
built, 92 were in operation at November 30th, against 103 a year 
ago, but 2more than in October. Of these 56 were making Cleve- 
land iron—same as in October—and 36 hematite, spiegel, and 
basic pig—2 more than in October. The Acklam Iron Co. blew in 
another—the third—of its furnaces to make basic iron, and 
Messrs. Bolckow, Vaughan, and Co. one to produce hematite, both 
at Middlesbrough. ‘The make of pig iron in the North-East of 














England was :— 
November, October, Increase or 
1891. 1891. decrease. 
Tons. Tons. Tons. 
Make of Cleveland pig:— 
Port of Middlesbroug 107,442 112,325 - 4883 
Other parts of district.. 15,967 16,599 .. -— 632 
Total whole district 123,409 128,924 - 5515 
Make of other kinds of pig (in- 
cluding hematite, basic, and 
spiegel), whole district . 97,416 93,995 + 3421 
Total 220,825 222,919 — 2094 


The stocks of Cleveland pig iron in the North-East of England for 
the month were :— 














Nov. 30, Oct. 30, Increase or 
1891. 1891. decrease. 
Tons. Tons. Tons. 
Makers’ stocks :— 
Port of Middlesbrough 87,781 92,687 .. —- 4906 
Other parts of district 9,712 11,470 .. - 1758 
Whole district se 97,493 104,157 .. —- 6664 
Makers’ stores .. 850 850 ~ 
Public stores :— 
North-Eastern Railway Oe. 6s 267 — 
ConnalandCo. .. .. 149,58 149,002 .. + 580 
Total .. 248,192 254,276 — 6084 


What is remarkable about these stock returns is the small quantity 
in makers’ stores—only 850 tons—whereas at the beginning of the 
year there were 11,294 tons, and at times there have been held 
between 60,000 and 70,000 tons. 

Certain proposals that have been made to their men by Mr. 
William Allan, of the Scotia Engine Works, at Sunderland, and 
Mr. J. Y. Short, of Short Bros., shipbuilders, Pallion, by which 
to bring about the adoption of the eight hours day, have attracted 
a large amount of attention this week in the North, but opinions 
among both masters and men generally differ widely as to the 
feasibility of the sch The proposal is that the men shall start 
at 7.30 a.m. and work the day with only one break for dinner, 
there being no stoppage for breakfast. This would reduce the 
working time by 8 per cent., and for this they ask, by way of com- 
pensation, a reduction of 5 per cent. in time wages. This puts to 
a practical test the professed desire of the working men generally 
for an eight hours labour day. It is held by many of the district 
that the asking fora 5 per cent. wages reduction is against its 
adoption. The men are willing enough to accept the eight hours 
anywhere, but it is another matter if they have to take lower 
wages. One great complaint against the present system that Mr. 
Allan has is that so much time is lost by men ‘“‘ sleeping in” the 
first quarter, and there is loss of time also through the two breaks 
for meals. Both Mr. Allan and Mr. Short require answers from 
their men on this subject by the 15th inst. 

The Durham coalowners consider that they are now paying 
11} per cent. more wages than the present prices justify, and they 
have decided upon asking for a 10 per cent. reduction of wages as 
an instalment, and if the men cannot see their way to consent to 
this, the whole matter can be referred to arbitration. 











NOTES FROM SCOTLAND. 
(From our cwn Correspondent.) 


The Glasgow pig iron market has been quiet this week. Scotch 
warrants have been quoted nominally at 47s. 3d. cash. Business 
has been done in Cleveland warrants from 38s. 34d. to 38s., and in 
hematite warrants at 47s, 8d. to 47s. 6d. cash, the number of trans- 
actions in each case being limited. 

The values of makers’ pig iron have an easier tendency. G.M.B. 
and Govan, f.o.b. at Glasgow, Nos. 1, are quoted 47s, 6d; Nos. 3, 
47s. ; Monkland, No, 1, 48s.; No. 3, 47s.; Carnbroe, No. 1, 48s. 6d.; 
No, 3, 48s.; Clyde, No. 1, 54s. 6d.; No. 3, 51s. 6d.; Gartsherrie, 
No. 1, 54s, 6d.; No. 3, 52s. 6d.; Summerlee, Nous. 1, 56s.; Nos. 3, 
53s,; Langloan, No. 1, 55s.; No. 3, 52s, 6d.; Coltness, No. 1, 56s.; 





No. 3, 52s. 6d.; Calder, Nos. 1, 56s.; No. 3, 52%.; Glengarnock, 
at Ardrossan, No. 1, 55s. 6d.; No. 3, 50s.; Eglinton, No. 1, 49s, 6d.; 
No. 3, 48s. 6d.; Dalmellington, Nos. 1, 50s.; Nos. 3, 49s.; Shotts, 
at Leith, No. 1, 57s. 6d.; No. 3, 54s. 6d.; Carron, at Grangemouth, 
No. 1, 59s.; No. 3, 53s. 

The shipments of pig iron from Scottish ports in the past week 
have been 5322 tons, compared with 4834 tons in the corresponding 
week of last year. To Italy 780 tons were dispatched ; Germany, 
440; Holland, 273; Belgium, 250: United States, 201; Australia, 
160; France, 120; Canada, 45 ; India, 85; China and Japan, 120; 
other countries, 70; the coastwise shipments being 2778 tons, com- 
pared with 2830 in the same week of 1890. The aggregate ship- 
ments for the present year to date are 282,988 tons, against 
422,471 in the same period of last year, showing a decrease of 
139,483 tons. 

There is no change in the amount of the production of pig iron, 
the furnaces in blast still numbering seventy-seven compared with 
six at this time last year. 

The arrivals of hematite ore from Spain in the Clyde during 
November amounted to 31,500 tons, compared with 15,908 in the 
same month of 1890. The total imports of this ore for the past 
eleven months are 249,648 tons, against 441,633 in the correspond- 
ing period of last year. At present comparatively little fresh ore 
Sune contracted for, and the amount fixed for next year, so far 
as it has transpired, is comparatively small. The freight for ore 
Bilbao to the Clyde is 6s, 44d. to 6s. 6d. per ton. 

During the past week there was shipped from Glasgow loco- 
motive engines and tenders to the value of £25,200, sewing machines 
£10,423, machinery £19,000, steel goods £12,170, and general 
iron manufactures £31,100. 

Several good orders have been received by Glasgow pipefounders. 
Macfarlane, Strang, and Co., of the Lochburn Ironworks, Glasgow, 
have obtained an order to supply 10,000 tons of cast iron pipes, 
36in. to 42in. diameter, for the Newcastle Waterworks. It is 
understood that altogether from 50,000 to 60,000 tons of pipes will 
be required for this project. Messrs. D. Y. Stewart and Co., of 
St. Rolloxs, Glasgow, have received an order for 4100 tons of 
pipes for the Lintrathen Waterworks, Dundee. These contracts 
bave come to hand at a very opportune time, and it is hoped they 
—> followed by others. 

e manufactured iron trade shows little alteration, orders come 
to hand slowly, but in most cases the works are fully employed, 
and a revival of business is not generally looked for on this side of 
the new year. The lowest grade of common bars is quoted 
£5 17s. 6d. to £6 ; second grade, £6 2s. 6d.; highest grade, £6 5s.; 
best bars ranging from £6 7s. 6d. to £6 15s.; sheets, £7 10s. to 
£7 12s. 6d., all these prices being subject to the usual 5 per cent. 
discount. 

The steel trade continues quiet. There is little pressure for 
delivery of work, and specifications are given out sparingly. The 
tone of the steel market is easy, steel angles are quoted £5 17s. 6d. 
to £6; ship-plates, £6 7s. 6d. to £6 10s.; bars, £6 12s, 6d. to 
£6 15s.; and boiler-plates, £7; all less 5 per cent. discount for 
delivery in Glasgow district. 

In the coal trade large business is being done. Owing to lower 

rices charged on the North-east Coast of England, ell coal here 

been easier, having receded about 3d. per ton, for main coal the 
shipping demand has been such that prices are maintained, and 
splint coal is also firm in price owing to the large demand at the 
ironworks, and the heavy consumption at the gas works. Steam 
coal is quiet, and dross somewhat firmer. Prices at Glasgow 
harbour are—main coal, 8s.; ell, 8s. 9d. to 9s.; splint, 9s. 3d.; 
steam, 10s. to 10s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


LARGE meetings have beer held at Merthyr and at Aberdare this 
week preliminary to the conference between the representatives of 
the coalowners and of the men, when it is very likely an amicable 
arrangement will be brought about. At the Merthyr meeting on 
‘* Mabon’s day” the great majority of the workmen held up their 
hands in favour of giving full plenary power to their representa- 
tives to arrange with the coalowners. On Tuesday, at the Aberdare 
meeting, 170 delegates were present, when the small coal question 
and the coming conference with the employers were discussed in 
private. At the close the decision was given as follows :—For 
plenary powers to be given to the colliers’ representatives, 64,142 ; 
conditional powers, 13,125; neutral, 1500. The question of restrict- 
ing output was postponed. Thus, so far as the colliers are con- 
cerned, there is an evident wish that a peaceable understanding 
shall continue, and the sliding scale, or a new one, be formed. It 
now rests with the colliers’ representatives to arrange, and hopes 
are strong that they will have the good sense to carry this out. 
Impartial authorities say that the principle upon which the sliding 
vale was formed—and it has worked equitably for seventeen years 
—was payment for clean coal only, that is, large. If small be 
paid for, “ everything that comes against the shovel” will be sent 
up, Welsh coal will deteriorate in value, and in the end the collier 
will suffer. 

By next week it will be seen whether the new year will open 
badly with a disarranged coal industry, as labour movements go 
quietly along as before. 

The coal trade has been more brisk lately. The Cardiff ports last 
week sent away over 250,000 tons, and this week’s total promises to 
be good. Swansea total was slightly over 30,000 tons, and Newport 
59,892 tons. In the Newport district there is more buoyancy. At 
Swansea the complaint is that steam coal is slack, and house not 
so brisk as required; but that for anthracite the demand is good. 
Prices for steam continue low. At Cardiff mid-week it was 
reported that the tendency was for prices to harden, yet sales were 
effected from 12s. 6d. best steam, and from 11s. 9d. seconds ; while 
one quality steam could be bought as low as 1l1s,; small is at 4s. 
House coal has at no time this season come up to the average. 
Best No. 3 Rhondda is still from 12s, 6d., seconds from 10s. 9d. 
Coke quotations were as follows: Furnace from 17s., foundry from 
18s. 6d. Pitwood continues high, and at Cardiff mid-week sales 
were from 20s, to 21s. for good wood. 

A large number of colliers still remain out at Mountain Ash. 

The extension and prosperity of the coal trade during the year 
have been shown in many ways, in a particularity which has not 
been noticed by the Press, the additions to the medical staff in many 
places, and the opening of additional surgeries. The Cyfarthfa 
men have now a well appointed surgery at Cefn Coed, and the 
Dowlais men are to have one at Penydarran. 

There has been no improvement in the steel works, and quota- 
tions remain much about the same, pig iron being perhaps a shade 
higher. 

The mid-week quotations at Swansea were the following :—Glas- 
gow pig, 47s. 3d. to 47s. 9d.; Middlesbrough, 38s. 14d.; hematite, 
47s. 64d.; steel rails, £4 to £4 5s.; light from £5 10s, It will be 
noticed that in rails there is a slight fall in quotations. Steel and 
iron sheets are unchanged, and are respectively from £7 and £8 ; 
Welsh bars from £5 7s, 6d.; Bessemer blooms, £4 7s. 6d. to £4 10s.; 
bars, £4 15s. to £4 17s. 6d.; Siemens, £5 2s, 6d. to £5 5s. It was 
remarked on ’Change that even at the slight improvement in pig 
iron prices were very unremunerative, 

At Swansea last week the imports of pig and har showed a 
marked increase, the figures being—Pig, 2525 tons; tin bars, 802 
tons, 

In the tin-plate trade there is Jittle to chronicle. Shipments 
showed a considerable difference between those of the preceding 
week, the quantity being slightly under 33,000 boxes, while nearly 
44,000 came from the works. There is not much importance 
attached to this, and it is estimated that the total of the present 
week will be better. The market continues weak, and the advices 
from America show that the needed buoyancy has not been 
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restored. Altogether there is a degree of hopefulness retained, 
and no one thinks of reviving the stop month project. 

Last quotations are:—Iron cokes, 12s, 6d. to 12s, 9d.; Bessemers, 
12s, 9d. to 133.; Siemens, 13s, 3d. to 13s, 6d.; ternes, 25s, to 
26s. 6d.; best charcoal, 14s. 3d. to 14s. 6d. 

As a proof that the tin-plate trade, though depressed, has a 
hopeful future, I note that a limited liability company has been 
registered to acquire the Vernon Tin-plate Works and carry on the 
manufacture. Capital, £25,000 in £100 shares. The name of Mr, 
G. H. Davey, who has had a time-honoured connection with the 
district, may be taken as a good surety for vigour, ability, and, it 
is to be hoped, success. 

It is understood that next year the Cardiff shipowners will add 
several fine vessels to their fleet. Contracts bave already been 
made with leading shipbuilders in the North of England. 

A valuable anthracite colliery, Glanamman, Carmarthen, is to be 
sold by auction next week. 

The decision of the Birmingham authorities to obtain water 
from the Elan, Rhayader, is notified by a local newspaper, under 
the heading, ‘“‘ Welsh water for Birmingham !” I happen to know 
personally that the Elan water, though ‘‘ Welsh,” is certainly of 
remarkable purity. Whether it will vie with the Brecon, which is 
off the old red sandstone, and which Cardiff has secured, is, 
however, a matter of question. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In the general tendency of the iron market over here a quiet 
but steady character is still predominating, about equally distant, 
it may be, from animation as from depression. Great denen in 
either direction do not appear to be expected very soon, so the 
majority uf producers, as well as consumers, are settling down to 
existing circumstances. There is still a good amount of public 
and Government work in course of construction and in prospect, 
by which thousands are, and will be, further employed. 
Discontent and rebellious tendencies can hardly be said to be as 
conspicuous as they were some time ago; on the contrary, the 
strikers seem to have learned the lesson, ‘‘ No work, no bread,” at 
home and abroad. 

The Silesian iron business continues very much as last reported. 
The pig iron trade is of a limited description, and there is also 
little new inquiry coming forward at the finished iron works. Still, 
activity is kept up pretty well at most establishments, partly on 
account of orders previously booked. In the plate business a 
fairly good demand appears to be coming forward, without, how- 
ever, influencing prices in the least. 

On the Austro-Hungarian iron market demand and sale have 
been so far satisfactory upon the week. Yet, there is no denying 
that a weakening tone has recently been perceptible in the pig 
iron trade, and there is little hope for improvement before the 
ap ory of next year. The malleable iron industry has met with 
a slight improvement of late ; there are rather more orders coming 
in for bars. The business done in girders, on the other hand, is 
anything but animated, the article having gone down in conse- 
quence of limited activity in the building line. The condition of 
the plate and sheet mills may be termed a satisfactory one; also 
the wire and wire nai] industry is enjoying brisk inquiry. The 
Belgian iron trade has remained unchanged, the former dispro- 
portion between prices of sale and prices of raw materials con- 
tinuing as before. Athus foundry pig is noted 47f., but there is 
very little business done at present. The reports concerning 
French iron industry are, on the whole, of a discouraging nature. 
Only a weak and most irregular kind of business is being done in 
almost all branches, prices remaining the same as before, 

In the Rhenish-Westphalian iron market, demand, sale, and 
prices leave much to be desired. The same remark may be applied 
to ironore. Spathose iron ore is quoted M. 7°50 to 8 p.t. at mines, 
roasted ditto M. 10 to 11 p.t. Nassau red iron ore is quoted M. 9 
to 9°20 pt, free Dillenburg. In Luxemberg-Lorraine minette is 
quoted M. 2°40, 2°60, and 3:20 p.t., according to quality. 

The business done in pig iron is, generally speaking, only of 
small amount. A pretty fair demand is coming forward for 
spiegeleisen, but even here a decrease is perceptible when compared 
to the business transacted in previous month. With regard to 
price, the old — of M. 57 p.t. for the 10 to 12 p.c. grade is 
maintained as before. Forge pig No. 1 is sold at M. 52 to 53 p.t.; 
No. 2, M. 42°50; No. 3, M. 45 to 47 p.t. at works; Siegerland 
quality, M. 48 to 49 p.t. For foundry pig No. 1, M. 69 is given ; 
for No. 3, M. 58 p.t. Basic stands at M. 50 p.t.; Bessemer, M. 5; 
to M. 60 p. t. at works. Manufactured iron is, broadly speaking, 
no better off than pig iron. A general want of new orders is com- 
plained of in bars, and there is also a very small and irregular 
business doing in girders. For both articles prices continue 
depressed. Hoops are neglected, both with regard to inland and 
foreign demand. Plates have, in some instances, been sold under 
list quotations ; the same can be reported of sheets, which have 
been, and probably will continue to be, in a depressed state 
Regarding the employment of foundries and machine factories, 
nothing of importance can be stated to have taken place. The 
following are the present list quotations, per ton at works :—Good 
merchant bars, M. 130 to 135 ; angles, M. 140 to 145; girders, double 
T, free Burbach, M. 100 to 105 ; hoops, M. 140 to 145; billets 
in basic and Bessemer, M. 90 to 95; heavy boiler-plates, 
M. 170; tank do., M. 150; steel plates, M. 155 to M. 160; 
tank do., M. 135; thin sheets, M. 130 to 140 ; Siegen thin sheets, 
M. 125 to 130. Iron wire rods, common quality, M. 130; drawn 
wire in iron or steel, M. 120 to 130; wire nails, M. 135; rivets, 
M. 175 to 180; Bessemer rails, M. 115 to 120; fish-plates, M. 118 
to 130 ; steel sleepers, M. 115 to 120; complete sets of wheels and 
axles, M. 300 and higher; axles, M. 220; steel tires, M. 215 to 
230 ; light section rails, M. 110. 

It has long been the custom at collieries to deliver to their 
married men the coal at considerably reduced prices ; now several 
mine owners have made arrangement to deliver coal at half price 
to those of their miners who are supporting and living with their 
parents. 

As an instance of sharp competition the Barmen Zeitung relates 
the following:—A cotton mill in the district having decided to 
purchase new machinery caused this to be advertised, and tenders 
to be invited in the proper professional papers. An agent of the 
Miilbausen firm then offered the spinning machines at the price of 
M. 300,000, but did not get the order because a Manchester firm, 
well renowned in this special article, had tendered for M. 220,000— 
M. 80,000 less—and consequently booked the order. 

To judge from what the Bavarian Minister of Finance recently 
remarked, there is not likely to be any reduction of railway tariffs 
in the near future. A general agreement on this point of all the 
German railways would first have to be arrived at. As to the 
experience gained in Austria-Hungary with the zone tariff, this is 
stated to be anything but encouraging. 

According to official statements lately published, export of 
Swedish iron industry during the period January to the end of 
October of present year has decreased in every article, excepting 
nails, when compared to the same period of previous year, the 
total of this year’s export being 219,640 tons, against 242,377 tons 
of last year. 

Consular reports state that a new nail manufactory is about to 
be established in Roumania. The duty of import this article is 
subjected to appears to leave a pretty good margin for profit, 
besides the facilities and advantages the Roumanian Government 
always grants to any new industrial work. 








Mr. Etwin Pater, Financial Adviser to the Khedive, 
and Mr. Garstin, of the Public Works Department, have started 
for Tokar for the purpose of arranging the taxation and studying 





the irrigation of this recently recovered district, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 8rd, 1891. 


THE placing of large steel rail orders last week 
has improved not only the steel rail trade but 
other branches as well. Contractors for elevated 
railroad and bridge work have forwarded specifi- 
cations this week for material that will cover 
18,000 tons in all. The crude iron market has not 
gained in strength, but makers and holders are 
not shading prices, <agie the heavy production, 
Bar mills have booked large orders to meet press- 
ing car-building requirements. The entire iron 
trade is stronger, and manufacturers are antici- 
pating in consequence of the enormous railway 
traffic a busy winter, especially in the line of 
equipments of all kinds, Gold imports for week, 
507,000 dols. Wheat exports, 4,000,000 bushels. 
Several railway corporations which have not paid 
dividends for years have lately declared aii. 
dends, These and other favourable conditions 
will do much to stimulate manufacturing as well 
as railroad construction, 








NEW COMPANIES. 
THE following companies have just been regis- 
tered :— 





Connelly Motor Company, Limited. 


This company was registered with a capital of 
£70,000 in £1 shares, to carry into effect an agree- 
ment, particulars of which are not given, for the 
acquisition of patents and inventions relating to 
motors for the haulage of tramway cars, and to 
work and turn to account the same in any part of 
the world. The first subscribers are :— 


Shar 
A. Lafone, J.P., M.P., Hanworth Park, Middlesex 
E. Ellis, Summersbury, Shalford, Surrey .. 
C. H. Sprague, Malden, Mass., U.S.A. .. .. 
G. W. H. Ellis, Shalford, Surrey oe ee 
G. F. Miller, Fall River, Mass, .. 
R. Wynne, 40, Chancery-lane, W.C. oe 
The number of directors is not to be less than 
three, nor more than seven, the first being A. 
Lafone, M.P., C. H. Sprague, E. Eliis, and G. M. 
Mellen. Qualification, £500. Remuneration: 
before ae pom of any dividend, £1000; with an 
additional 4 per cent. after payment of 15 per 
cent. dividend, 5 per cent. after 20 per cent., 6 
per cent. after payment of 25 per cent., 7 per 
cent, after payment of 30 per cent., 8 per cent. 
after payment of 35 per cent., 9 per cent. after 
payment of 40 per cent., and 10 per cent. after 
payment of 45 per cent. ; the same to be divisible. 
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Rossendale Tradesmen's Mutual Plate Glass 
Insurance Company, Limited. 


The objects for which this company are esta- 
blished are sufficiently indicated by the title. 

The company shall consist of persons who shall 
become insurers therein, each of whom under- 
takes to contribute to the assets of the company 
in the event of the same being wound up such 
amount as may be required, not excceding 23. 6d. 





Waddle Foundry Company, Limited. 

This company was registered with a capital of 
£5000 in £50 shares, to acguire the undertakin 
of an engineer, ironfounder, boilermaker, an 
millwright, hitherto carried on by M. R. Waddle, 
at the Penrhos Foundry, Llanelly, Carmarthen- 
shire, and generally to extend and develope the 
same, 

Registered without articles of association. 





National Telegraph Works, Company, Limited. 


This company was registered with a capital of 
£5000 in 990 £5 ordinary shares, and 50 £1 
founders’ shares, to carry into effect an agree- 
ment expressed to be made between J. S. Lewis 
of the one part, and this company of the other 
part, and generally to carry on business as manu- 
facturers, merchants of and contractors for 
pressed steel, iron, or other metal, and as electri- 
cal engineers, contractors, &c. 

The number of directors is not to be less than 
two nor more than six. The first are J. S. 
Lewis and A. H. Church, both of Birmingham. 
Qualification fifty ordiuary or one founders’ share, 
Remuneration to be determined by the company 
in general meeting. 


D, W. Forbes and Company, Limited. 


This company was registered with a capital of 
£25,000 in £5 shares, to carry into effect an agree- 
ment made August 26th, between D. W. Forbes 
of the one part, and T, C. Hogg on behalf of this 
company, of the other part, for the acquisition of 
the Smithfield Engineering Works, Blackwall, 
and to carry on in all its branches the business of 
engineers, coppersmiths, ship smiths, iron and 
tin-plate workers, ship’s chandlers, sailmakers, 
and dealers in every description of supplies for 
ships and steamers, The first subscribers are:— 


D. W. Forbes, Smithfield Works, Blackwall 
J. Roberts, 31, Thornsett-road, Anerley.. 
C. Hogg, 7, Leadenhall-buildings, E.C... .. .. 
G. W. Drew, Leadenhall-buildings.. .. .. .. 
P. J. Ogle, 4, Bishopsgate-street Within, E.C. .. 
R. G. Steele, Morningside, Gleneldon-road, 
Ds 0s ce 0m. 0% 66 gn ct 06 1 
C. E, Green, 88, Bulwer-road, Upper Edmonton 1 
The number of directors is not to be less than 
three nor more than seven. The first shall be 
pm by the signatories to the memorandum 
of association. Qualification 50 shares. Remu- 
neration £300 per annum, with an additional £50 
for each 1 per cent, after payment of 4 per cent. 
dividend. 
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Vernon Tin-plate Company, Limited, 

This company was registered with a capital of 
£25,000 in £100 shares, to acquire the under- 
taking of a manufacturer of and dealer in iron, 
steel, tin, terne, and “‘ black plate,” and galvan- 
ised sheets, now carried on by G. F. Scale and C. 
Pegge (executors of E. E. Morgan), under the 
pa of E. Edgar Morgan and Co., at the Vernon 
Iron and Tin-plate Works, Briton Ferry, Glam., 
and tocarry on and extend thesaid businessin all its 
branches, and with a view to the above objects to 
carry into effect an agreement, made August 31st, 





between G, F. Scale and C, Pegge of the first part, 
D. H. Morgan, D. Sims, J. Morris Morgan, WM. 
Morgan, and E. Morgan, of the second part, and 
C. G, Biggs, on behalf of this company, of the 
other part, The first subscribers are :— 


C. Pegge, Briton Ferry.. .. .. .. «- 
G. H, Davey, Woodside, Briton Ferry .. 
oe See 
L. Jenkins, Briton Ferry .. .. 
J. B. Davies, New-street, Neath .. 

D. H. Morgan, Uplands, Swansea .. .. 
W. Whittington, South-terrace, Neath .. 
D. Sims, 20, Windsor-rrad, Neath .. .. 
H. Gower, Briton Ferry .. 

H. Eccles, Briton Ferry 


The number of directors is not to be less than 
three nor more than seven. The first are to be 
appointed by the signatories to the memorandum 
of association. Qualification five shares. Re- 
muneration to be determined in general meeting. 
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Tasmania Crown Silver Mining Company, 
Limited, 

This company was registered with a capital of 
£175,000 in £1 shares, to acquire mines, mining 
rights, concessions, &c., in Tasmania or elsewhere, 
and in particular five mineral leases of property 
situate at Zeehan, on the West Coast of Tasmania, 
in accordance with an agreement made between 
T. H. Myring of the one part, and this company 
of the other part, and generally to carry on busi- 
ness as miners and sudlien, engineers, &c. The 
first subscribers are:— 


W. H. Slentiford, 35, Amberley-road, Paddington, 


P. W. Bullock, 22, Upper George-street, Bryan- 
Ok A 1 

G. 8. White, The Drive, Walthamstow .. .. .. 1 

J. Aspinall, 34, Bowman’s-buildings, Edgware- 

H. E. Warner, Beechcroft, Streatham Common.. 1 

A. Larkin, 99, Fairfax-road, Hornsey .. .. .. 1 

W. A. Pitman, 49, Brewster-gardens, North Ken- 
ne <a “carve GR na 4a. 38 aa oe 1 


The number of directors is not to be less than 
three, nor more than seven. The first are to 
be appointed by the signatories to the memoran- 
dum of association. Qualification 250 shares. 
Remuneration: Chairman, £150; ordinary direc- 
tors, £100 per annum, with an additional sum of 
5 per cent. of the net profits after payment of 10 
per cent, dividend, 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday last, the 1st December, the ship 
Dalgonar was successfully launched at the 
Southampton Naval Works yard at Woolston. 
The Dalgonar is a fine steel sailing ship of about 
2500 tons net register, her dimensions being as 
follows :—282ft. 10in. by 42ft., by 27ft. 4in. 
moulded. She is owned by Messrs. Gracie, 
Beazley, and Company, of Water-street, Liver- 
pool, and has been built under the personal 
superintendence of Captain A. Enright, of Liver- 

ol. The vessel was gracefully christened by 

iss Cotes. 

On Monday morning, the 7th inst., Sir Rayl- 
ton Dixon and Company launched from the 
Cleveland Dockyard, Middlesbrough, a fine spar- 
decked screw steamer, built of steel, to the 
order of Mr. Hugh Hogarth, of Glasgow. Her 
principal dimensions are: Length, between per- 
pendiculars, 310ft.; breadth, 40ft. 6in.; depth 
moulded, 28ft. She is built to Lloyd’s highest 
class, and has a dead weight capacity of 4200 
tons. The engines are by Messrs T. Richardson 
and Sons, of Hartlepool, the cylinders being 
23hin., 38in., and 62in. by 42in. As the steamer 
was leaving the ways, she was named Baron 
Ardrossan, the ceremony being performed by Miss 
Hogarth, danghter of the owner. 





INSTITUTION OF Civil. ENGINEERS.—A meeting 
of the Birmingham Association of Students of the 
Institution of Civil Engineers was held on 
Thursday evening, at the Midland Institute, the 
President, Mr. J. Edward Willcox, being in the 
chair. A paper was read by Mr. H. Hyatt, on 
the ‘‘Testing and Manufacture of Portland 
Cement,” which was followed by an interesting 
discussion. 


IMPORTANT RaTING APPEAL.—Under the re- 
valuation of the Swansea Union, which has 
been in progress for a considerable period, 
several appeals have arisen and been carried to 
the Quarter Sessions of Glamorganshire. One of 
these appeals, that of the Atlantic Patent Fuel 
Company, was, by agreement, referred to the 
arbitration of Mr. Samuel Green, F.S,1., of 
London, and involved the question which has 
given rise to so much heartburning, viz., the 
correct method of dealing with machinery for 
rating purposes. The arbitrator, having held 
several sittings at which Mr, Eve —— for 
the Union authorities and Mr. Humphreys- 
Davies, F.S.I., surveyor to the National Asso- 
ciation of Machinery Users, for the appellants, 
has now made his award, reducing the gross 
assessment from £1756 to £1412, and the rateable 
value from £1111 to £942, and ordering the costs 
of the arbitration to be paid by the Assessment 
Committee and overseers, 


East LONDON ASSOCIATION OF FOREMAN AND 
MARINE ENGINEERS.—On Saturday last the ninth 
annual banquet of this Society took place at the 
London Tavern, Fenchurch-street, Sir Edward J. 
Reed, K.C.B., in the chair, There were present, 
amongst others, Sir John Colomb, M.P., Mr. T. 
W. Traill, M. Inst. C.E., Mr. H. Ives, President 
of the Society, Captain McKirdy, R.N.2., Mr. 
G.S. Young, of the Thames Ironworks, vice-chair- 
man, Mr. James Boyd, Mr. J. Kennedy, Mr. 
J. W. Philips, Mr. Samson, of the Board of 
Trade, Mr. W. W. Beaumont, M.I.C.E.,Mr. Hal- 
kett, and many others well-known in engineering 
circles. The company numbered about 180 in all, 
and did justice to a very full programme ard 
toast list. The secretary, Mr. ‘I. D. Burgess, 
read a short report, showing rapid progress and 
useful work done by the Society, including the 
reading and discussion of practical oe and 
in the course of the evening Sir E. J. Reed and 
Sir J. Colomb delivered several excellent and 
well-received speeches. Only want of space pre- 
vents our giving some of these speeches in full, 





THE PATENT JOURNAL. 
Condensed from “ The IUustrated Oficial Journal of 





Application for Letters Patent. 


«”" When patents have been “communicated” the 
name and address of the communicating party are 
printed in i 


ics. 


26th November, 1891. 
20,563. Co_p or Freezino Liquips, J. W. Bowley, 
London 


20,564 SILVERING Composition, F, W. Hayward, Nor- 


wich. 
20,565. Steam Borter, &c., Furnaces, T. and G. M. 
son, London, 

20,566. Propucinc Yeast, W. P. Thompson.—(0. EF. 
Nycander and G. Francke, Germany.) 

20,567. Fasteninos for SHozs, W. P. Thompson.—{/. 
Rosner, G. H. Albert, and J. R. Nolan, United States.) 

20,568. Fo_pino Szats, T. B. Sloper, London. 

20,569. Brace Enps, 8, Taylor, Liverpool. 

20,570. WirapRawiNnG Grain from Bins, T. T. Vernon, 
Liverpool. 

20,571. Erecrine Bui.pines, W. B. Nation, London. 

20,572. Fisa Howtpina and Seauina Device, C. 

midt and F. Haase, London. 

20,573. Freepinc Fueu to Gas Propucers, J. Har- 
greaves, Liverpool. 

20,574. Dyeine of Sitk Fisres, J. Longmore and R. 
Williamson, London. 

20,575. ANTI-FRICTION RoLLeRs and Bearinos, J. W. 

ers, London. 

20,576. ILLUMINATING W. Jordan, 
Brighton. 

20,577. Ciiprinc Hepogs, &c , B. J. Fergie and J. Lyon, 
Live’ 

20,578. StoprpeR Botrres for MineraL Waters, J. 
Bentley, Birkenhead. 

20,579. Pocket Canpiestick, W. T. Symington, 
Leicester. 

20,580. Puan for Day and Nicut Sicnatuine, G. 
Blakely, Bexley Heath. 

20,581. Cases for HoLtpine Carns, &c, F. A. Darton 
and F. G. Phillips, London. 

20,582. VeLocirepes, W. Kennedy, London. 

20,583. MetaLiic Tuses, G. L Morris, W. T. Wilson, 
N. H. Strickland, and W. J. Lambe:t, London. 

20,584. Tospacco Pires, A. J. Barnes and R. C. Ringer, 
London. 

20,585. Printinc Stamp for Cuina, &c., W. Harris, 
Lo 


Sxy Sons, 


mdon. 

20,586. Date Recorpinc Boxes, &c, F. Arthurton, 
ndon. 

a oo Boxt Lock, The Bostwick Gate & Shutter Co., 


mdon. 

20,588. Toys, J. Walker, Birmingham 

20,589. Lire and Paurerty Savino Buoys, J. Driscoll, 
London. 

20,590. Soap, E. J. T. Digby, London. 

20,591. Warp Lace Fasrics, J. Wallis, London. 

20,592. StusBinc Macuines, &c., W. Tatham and L. A. 
Porritt, London. 

20,593. Stirren1NnG Rips for Vessexs, M. Hiittenmiiller, 
London. 

20,594. Hoxtpinc Pitre Faprics, &c., J. Reixach, 
Lon 


mn. 

20,595. Arc Lamps, F. R. Boardman, London. 

20,596. ApsusTaBLE Lintnos tor Hats, A. Egerton, 
London. 

20,597. Mou.ps for Gtass, Chance Brothers and Co., 
J. E. Scott, and E. J. Forster, London. 

20,598. Fixinc Spor Wixpow Brackets, G. Clarke, 
London. 

20,599. Steam Enoines, P. M. Parsons, Blackheath. 

20,600. NaTturat CoLourn PuHotocrapny, R. Kopp, 


London. 
20,601. Or Sicht Lupricators, W. W. Branston, 

on. 
20,602. Dryinc and Roastinc CeLery, J. Montgomerie, 

G Ww 


20,603. Propucine Vacuum for Turpings, C. G. P. de 
Laval, London. 

20,604. Exrecrric Motors, H. H. Lake.—(W. Stanley, 
jun,and J. F. Kelly, United States.) 

— ADJUSTABLE SADDLE Piiiars, T. J. Biggs, 


‘rome. 

20,606. Leap Pencit and Eye Grass Hoipers, J. T. 
Davidson, London. 

20,607. Wueets for VeLocipepes, E. M. Puyredon, 
London. 

20,308. Exercisinc Macuives for Cycuists, L. F, 
Guignard, London. 

20,609. Tox Rest, J. Branch, T. Weeks, and W.C. Frost, 
London. 

20,6:0. TREATMENT of Ruga, E. Viarengoand E. Caspar, 
London. 

20,611. Fives of Fire Tupes, R. G. Ruffies, London. 

20,612. Drivine Gear, W. Shaw, I. W. Boothroyd, 
and A. Sydenham, London. 

20,613. Fiat-inons, W. Beattie, G. Baird, and 8. 
Wright, London. 

20,614. Game, A. M. Watson, London. 

20,615. Boninc Taper Hotes, W. Williams and C. F. 
Th , Carmarthenshire. 





27th November, 1891. 


20,616. TUNNELLING in WaTER BEARING MATERIAL, R. 
H. Taylor, London. 
20,617. Cuzckinc Passencers’ Fares, G. A. Macbeth, 


ndon., 

20,618. Bicycies, F. W. Zimer, London. 

20,619. PappLe WHEELS, J. Benson, Glasgow. 

20,620. Swine Lin for Jugs, F. A. Goodall and F. Beech, 
Longport. 

20,621. Lire Preservers,O Dreymann, Birmingham. 

20,622. Furnaces, J. J. and T. F. Meldrum and W. 

omson, Liverpool. 

20,623. TELEPHONE TRANSMITTERS, W. Maxwell, 
London. 

20,624. WHEELS of Bicyc.ss, &c., 8. McCall, Glasgow. 

20,625. TreaTiING Fisrous Mareriat, W. Bottomley. 
—(G. EB. Armstrong, United States ) 

20,626. Tea and Corree Ports, T. E. Williams, 
London. 

20,627. AnMouR PiateE, M. J. Adams, York. 

20,628. HanpLe for VeLocipepes, W. G. Bradley, 
London. 

20,629. Hotpers for IncaNDEscENT Exectric Lamps, 
C. M. Dorman and R. A. Smith, Manchester. 

20,630. Pitch RerveRsING PROPELLER, A. Laidler, 
Newcastle-on-Tyne. 

20,631. Manuracture of Ruippies, G. Reynolds, 
Willenhall. 

20,682. Conpensers fur Optical Provection, W. I. 
Chadwick, Manchester. 

20,633. SupPoRTING CouNTER SuarFTinoe, W. E. Kerslake, 

iverpool. 

20,634. MANUFACTURE of Quixts, R. and J. Entwistle, 
Lancashire. 

20,635. InnALING MEDICATED, &c., Vapour, J. Davy, 
London. 

20,636. Ferric Caioripg, C. Kilpatrick and The Ferric 
Sewage and Water Purification Company, London. 

20,637. Corr Hotper, 8. D. Gibson, Birmiogham. 

20,688. Rupper Tires for Crcies, F. Edmondson, 
Manchester. 

20,639. DirFERENTIAL GEARING, R. Taylor, jun., Man- 
chester. 

20,640 Cartripce Cases, F. Hawke, London. 

20,641. PHoTo MECHANICAL PRINTING PROCE.sES, H 
Meller, Manchester. 

20,642. ConTROLLInc ELEcTRIC CURRENTS, E. Burgess, 
London. 

20,648. MarkinG Styues and Rarzs of Doors, R. Ran- 
kin, Northampton. 

20,644. DeracnaBLe Nipp.e for Cycuxs, T. 8. Yardley, 
Coventry. 

20,645. LupricaTinc Routers, F. W. Webb, Crewe. 

20,646. Kiins for Burninc Lime, H. Parry, Liverpool. 





20,647. ie rg for Wauets, &c , J. 8. Dumbell, 


20,648, Automatic Boxes, W. G. FitzGerald, London. 

20,649. Matt, C. Hof.—(—. Schneider, my.) 

20,650. DispLayina Cart Tare Weicuts, H Clark, 
Manchester. 

20,651. ORNAMENTING WoveEN Faprics, T. E. Perkins 
and D. Doyen, Manchester. 

20,652. Cycies, F. Humber and R. Cripps, London. 

20,658. CycLe Gearina, W. E. Hart, sen., and W. E. 

art, jun., Wolverhampton. 
— ces Smatt Arms, G. C. Gibbs, 


20,655. Tires for Ve.ocipepes, E. H. Seddon, Man- 
chester. 


20,656. ScrewrpD Sieeve for Cycxzs, J. M. Starley and 
T. Groves, Coventry. 

20,657. Putveys, J. Carter, Handsworth. 

20,658. Fittixcs for O11. Lamps, G. W. Pridmore, Bir- 
ming’ le 

20,659. Sprinc Frames for Bicycies, &c., 8. J. Rose, 
bi Oxfordshire. 

20,660. Water Fitters, W. Marriott, Huddersfield. 

20,661. Carvine Forks, E. Nowill, London. 

20 662. Top for Casks, Barre.s, &c., T. Farrar, 
Keighley. 

20,663. ONE-WHEELED VeELocipEeDe, &c., F. H. Ford, 
Lewisham 


20,664. MAcuings for Cooiina, &c , Matt, E. Brewer. 
—(R. J. Behringer, United States ) 
— VeLocipepes, A. J, Edmonds and C. Stockvis, 


ion, 

20,666. Wureits,G. L. Morris, W. T. Wilson, N. H. 
Strickland, and W. J. Lambert, London. 

— Srretcuers for Boots and Suogs, W. Belden, 


ndon. 

20,668. Toys, C. Crastin, London. 

20,669. BraceLet, H. W. Metcalfe, London. 

20,670. Heatinc Water, W. J. F. Andrews, C. E. 
Cobley and F. Horton, London. 

20,671. Tosacco Pipes, G. A. Mitchell, London. 

20,672. Motive Power Enoings, W. P. Thomson.—(G. 
Cheylus, France. 

20,673. Frames for Spinnixnc Fiax, 8, Frazer, Man- 
chester. 

20,674. SEPARATING GRANULAR Supstances, O. Sund- 
gren, London. 

20,675. Fastentne for WEARING APPAREL, R. J. McCor- 
mack, London. 

20,676. Propuction of AERATED Liquips, J. Pullman 
and H. Lane, London. 

20,677. Furnaces, W. R Jones, London. 

20.678. Exectric BurcLtarR ALaRMs, F. Pohl, jun., 
London. 

20,679. FrLoatixc Srrucrures for Pontoons, A. 
Hengler, London. 

20,680 TransMittinc Power to Castes, H. W. Ford. 
—(H. R. Ford, South America.) 

20,681. Dryine Fisuine Lines, P. D. Mallock, Glas- 


gow. 
20,682. TREATMENT of Szewace, J. Price, London. 
Lane and E. J. Lane, 


20,683. Reversinc Gear, J. J. 
London. 
20,684. Nosespacs for Horses, &c, A. M. McQuat, 
London. 
20,685. Pistons, W. Lockwood, London. 
20,686. Taps or Vatves for Water, R. Jarrett, London. 
20,687. PULVERISING and TREATING Ores, J. Shedlock, 
New Barnet. 
20,688. Brooms and Brusues, J. G. Horsey, London. 
20,689. Evecrric InsuLatinc CompounDs, M. Mackay, 
London. 
20,690. ARoMaTic Amipo Compounps, J. Hauff, 
London. 
20,691. Grarnep Parntep Suaraces, W. L. Wise.—(F. 
Laesecke, Germany.) 
20,692. Lock Nut, H. A. L. , London. 
20,693. Cocks, U. André and O. Durand, London. 
——, MANUFACTURE of ConDiImENTS, B. Corrick, 
mdon. 
20,695. Cookine Apparatus, J. Gibbons, London. 
20,696. Burners, J. Gibbons, London. 
20,697. Apparatus for SHARPENING Knives, W. D. 
Young and J. McFarlane, London. 
20,698. SLUBBING INTERMEDIATE Rovinc Macurng, E. 
Buckley, London. 
20,699. Exectric Inpicator, H. W. Thatcher and A. 
Devereux, London. 
20,700. WHret Rims and Tires, A. J. Postans and J. 
.8, London. 
—, Bracket and Stanp Piate or Rack, T. Eyre, 
mdon. 
20,702. Boots and Ssozs, H. Reed and A. Reed, 
London. 
20,703. TzacHinc Reapinc and Catcuxation, W. W. 
Hallett, London. 
20,704. CuEckine Tickets, W. W. Colley and Coliey’s 
Patents, Ld , London. 
7, Device for Hotpinc Matcu Boxes, H. B. Care, 


on, 

20,706. Penciz Case and SHarpener, J. W. Mills, 
mdon. 

20,707. CrinpER SirterR and Box, &c., G. Edwards, 


mdon. 

20,708. Button Horses for Sairts, &c., H. Lindfield, 
London. 

20,709. Spectactes, A. W. Bettle, London. 

20,710. Bripce for StrinceD InstRuMeNTS, J. E. J. 
Bonn, London. 

20,711. ADveRTisING, G. Williamsand F. H. P. Berlyn, 

20,712 Sarety Brake, A. Fukenwirth, London. 

20,713. Propuction of Catoring, C. Kellner, London. 

20,714. Freezine Cream, J. Madigan, London. 


28th November, 1891. 


5. Fine Hose Box, H. Duckham, London. 

. Lace Runners for Boots, A. Reid, Kent. 

. BREAKING Coat, R. P. Hodgens, Bristol. 

. Evecrric Boot Grinpery, P. Pinckney, South- 


. Dress Fastentnes, W. C. Alldridge, Birming- 


20,720. Comps for Lace Macuines, &., E. Jardine, 

tingham. 

20,721. Startinc Gear for Gas Enotes, A. W. Bevis, 
Folkestone. 

20,722. Po.isuine or Finisminc Carp Teets, G. and E. 

worth, Manchester. 

20,723, PRINTERS’ CALENDERING APPARATUS, J. Hodg- 
son and J. Bell, Manchester. 

20,724. MecnanisM for ExtineuisHinc Lamps, A. H. 
— T. B. Smith, and Evered and Co., Birming- 

m. 


20,725. Door Latcues, W. E. Bloor, Manchester. 

20,726. DisposaL of Szwace, J. Norris, London. 

20,727. Cycies, C. C. Fontaine, London. 

20,728. VaporistnG CRUDE O1Ls, Dowie, Handyside, 
and Co., Manchester. 

20,729. Tires for VeLocipepEs, F, W. Willcox, Sunden- 


‘hton, London. 
y. J. Bartsch, 


20,730. Tire for VeLocirepgs, F. T. 

20,731. Orr Dressinc APPARATUS, 
Sheffield. 

20,732. Lever Baances, F. and C. Koch, Sheffield. 

20,733. Barres for SreriLizinc Beer, G. Stadler, 
Sheffield. 

20,734. Cruet Stanps, A. Haynes, London. 

20,735. WaTER Pressure Enaines, E. de Pass.—(H. 
Bosseau, France.) 

20,736. Furnaces, R. Marshall and J. Westray, London. 

20,737. Propucine Desions upon Catico, C. H. Nevill, 
Manchester. 

20,738. Tension Device for Loom SxutTt ks, J. Brooks. 
—(W. Livingstone, United States.) 

20 739. Tv Bacco Pipe, C. R Beaumont, Rochdale 

20,740. Fixeproor Fioors, J. H. Blakesley, Luudon. 

20,741. Titex, J Challis, London. 

20,742. Foo and SicNaLLinc Apparatus, J. Orme, 
London. 

20,743. Pavine, J. T, Abell, Derby. 

20,744. Rorary Exnausters, E. B. Donkin, London. 

20,745. Gas or CoMBUSTIBLE Varpouk Enoing, 
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20,746. VeLocipepgs, F. J. Maes and F. Beaurieux, 
London. 


20,747. Piarss, I. J. Syer, London. 
20,748. Pasnesune VALUABLE Propucts from SLUDGE, 
F. Scudder, London. 
20,749. MEDICAL Trusses, W. E. Watts, London. 
20, 750. Groves, J. Milnes, Huddersfield. 
20,751. ARTIFICIAL Lins, F. Bingler, London. 
20,752. Seir-actine Gasocene Furnaces, W. P. 
2088. Poni -—(B. Jolicard, France.) 
IFICATION of Pyroicnites, F. H. and 
Pickles, Manchester. 
2 Toa. “Motors or BLAST Macuines, G. A. Jarvis, 
vel 
20,755. RYING Sueets of Guus, &c., W. P. Thompson. 
. Kranseder and A. Lentsch, Germany.) 
20,756. Ficurep Ciorus, W. T. Taylor, London. 
20,757. Puncuine Raitway Tickets, L. Priester, Man- 
chester. 
20,758. Carckinc and Recorpixe Farss, F. Hepton, 
London. 
— Station Inpicator, M. Hamel and R. Busek, 


20,760. Tosacco Pirz, W. Whitham, London. 

- 761. Stoppers for SypHons, H. J. Nicole, London. 
,762. UMBRELLA Case, A. W. Easter! hton. 

ares. Bo BurnisHinc Soues of Boots, E. and P. Devine, 


20,764. Daavina Mecuanism of Bicycies, C. Woer, 
c.8 n, and J. Kohl er, 

20,765. Sarery Horsesnog, H. H. Bri 

20,766. TaPprinc MAcHINEs, R. H. Lea, 
20,767. Tricycues, H. J m, Birmingham. 

20,768. Sarety Bicyces, W. B. Goodwin, Bir- 
mingham. 

20,769. Puzzie, J. L. Middleton.—(W. S. Valentine, 
United States ) 

20,770. Mounts for PHoTrocraPHic Pictures, J. 
Reynolds, London. 

20,771. Propuctnc Decorative Designs, J. Slack, 
London. 

20,772. Piawes, H. W. Smart, London. 

20,7738. Watcues, F. A. Bourke, London. 

20,774. Preservine Scraps, &c., C. A. Young, London. 

20.775. AUTOMATICALLY CLEANING Orgs, W. J. May, 
London. 

20 776. Satz of Newspapers, The Auto. SaleCompany, 
on a and J. Mason, London. 
20,777. ENGINES, J. Wright, London. 

20,778. Expanpinc TaBiss, T. J. Norman and W. H. 
Windeatt, London. 

20,779. Grrs for Umepre.tas, J. Willis, London. 

20,780. Propucer and WaTEer Gas, A. Jabs, London. 





n. 
an, London. 
don. 


FURNACES, 


2U,781. PerTroLeum Motors, C. Huelser.—(J. Sohniein, 

Germany -) 

20,782. + G. Martin, London. 

St turgeon, London. 

20,784. Game, F. Heyer, London. 

20,786. TICKET-HOLDER, L. L. Nounez, London. 

. Yarns, J. Crossley and Sons, Limited, and J. 

20,788. REVERBERATORY 

London. 

og hrnks, London. 

20,790. Rartw = Sicnatiinc, W. T. Culver and W. 

Hart don. 

20,791. - SicnaLitinc APPARATUS, 

Culver and W. Harbrow, Lond 

20,792. SHarinc Macuine, W. W. Horn.—(W. R. Foz, 

United States.) 

London. 

_— Sranp for Poe e E. aa London. 

20,796. Om Lamps, F. F. emer London. 

= 797. Screws, J. Hughes and E. i London. 

20,709. Ei Evectric Catt SysTems, W. H. ” Blakeney, 

20,800. Securinc ~~ Trres to Wueets, G. H. 

don. 

20,801. Quick-Frrinc Guns, M. Gledhill, London. 

30th November, 1891. 

on, 

20,803. Dismsrectinc WaTER-CLOSETS, &c., J. B. Dew- 

on. 

20,804. ‘APPLIANCE for Loaprxa, 

on. 

20,805. Werts of Cycies, &c, J. H. Herbert, 
London. 

20,806. Sasa Fasteners, A. Illidge, London. 
Hearn and W. wis, London. 

— Gavctnc Knots, H. Besson, G. H., A. B., and 

20,809. SEWING NEEDLE, The Alcester Needle Makers’ 
Society, 


29,783. Borries or Jaks, W. Richardson and J. 
20,785. Copper Wire, &c., E. Viarengo, London. 
on. 
E. Goedicke, 
20,789. Extractors and Eyecrors for Frre-arms, K. 
brow, Lo 
> = 
mdon. 
20,798. Matuematicat Drvipers, L. G. P. Thring, 
20,795. Puxs, W. G. 
20,798. Stow ComsBustion Stoves, M. don. 
E. and T. Cooke, Lon 
20,802. Facrye in Macuing, W. Case and W. 8. J. Gor- 
‘don, London. 
hu 
&c., T. Martin, 
20,807. Exrecrric Disc Votre Recorpinc MACHINE, W. 
E. N. Kent, London. 
— Seace and SusPENDER Enps, J. B. Brooks, 


20,811. AppLiancas for Dry Seats, C. Challenger and 
Ww. Tapp, Bristol. 

20,812. Pitz Fasrics, G. Priestley and F. Priestley, 

radford. 

20, ‘poate PREVENTING Escare of Gas, G. Goldsmith, 

——. Picceenitn TeLecraruy, J. M. Richards 
and J. Stephen, London. 

— Furnaces, &c., H. Dent and J. South, Lanca- 
shire. 

20,816. CoLLapsinLe Bepsrzaps, &c., A. H. Baird, 
Live: iL. 

20,817. fee Dissotvinc Macurne, E. C. Christmas and 

arren, London. 

20,818. "MANUFACTURE of Woven Fasrics, R. K. Lakin, 
Manchester. 

20,819. Provenine, &c., Sewers, J. E. Manock, Hey- 
wood, near Manc ester. 

20, we Comptmmentary Carns, &., A. T. Dunmore, 

= ALVE VENTILATORS, H. T. Johnson, Man- 

20,822. VENTILATING Factories, W. Bracewell, Brins- 
call, near Chorley. 

20,823. Packinc PowpDERED Svusstances, R. Holmes, 
Yorkshire. 

20,824. Coat-poxes, R. C. Thompson, Birmingham. 

20,825. InsuLaTion of icmmmnenel Cae CAB. xs, H. Edmunds 
and G. E. Preece, London 

20, = Woven WIRE Mesh for Mats, A. E. Wale, 


20,827. ELEcTRIC Licetinc AttacuMeEnts, D. J. Quinn 
and P. W. Hoffmann, London. 

20,828. ,Avrouante MecuanicaL Appuiances, H. N. 

20, —— Time of Emproyves, J. J. Stockall, 


— Sarery Lamps for Mixinc, E. Bohm and E. 
Bailey, London. 


20,831. Grispinc Saearina Come3, J. Moffat and W. 
W. Virtue, London. 
20,832. Frexiste Suarrinc, J. Moffat and W. W. 


Virtue, London. 

20,833. Smeaninc Woot, J. Moffat and W. W. Virtue, 
London. 

20,834. Paptocks, L. B. Moreton, W. Oakley, and J. 
Stokes, London. 

20,835. Penno_per Rests, G. H. Nicholls, London. 

20,836. Tare-boxes, J. W. Utting, London. 

20,837. Extractinc Gop and SILVER from Sza-waTER, 
C. H Woolf, A. E. Hayman, and A. D. R. Jameson, 

—,. Foc Sicnatuinc Apparatus, J. C. Fisher, 

20,839. Brusnes, E. F. Flugger, London. 

20.840. AnmatuRes of Drnamo-ELEcTRIC Macuines, J. 
Nebel, London. 

20,841. Dyetxc Corton with Nrrroso Compounps, O. 
Imray. —(The Actien Gesellschaft fiir Anilin Fabrika- 
tion, Germany.) 





20,842. Woven Exastic Merat Tarr, E. O. Beyer, J. 
er, and E. C. — London. 

20,843. TACHOMETER, A. . J. Boult.—(M. Hipp, Switzer- 
lan 

20,844. Om Lamps, W. P. Thonfpson.—(G. 
Italy 

20,845. Lusricators, A. Perrolaz, London. 

20,846. Brake Appuiances, W. P. Thompson.—(Frank- 
enburger and Ottenstein, Germany. 

20,847. Preservation of NEWSPAPER - CUTTINGS, P. 
Ockenden, London. 

20,848. ATTACHMENTS for Speakine Tuses, E. Haslam, 
London. 

20,849. Construction of Dryine Fioors, &c , J. Price, 
jun., London. 

20,850. Max FACTURE of Boots and Sogs, H. Wooding, 

ndon. 

20,851. Manuracture of Perrumes, R. A. Chesebrough, 

London. 


Pieroni, 


20,852. Cooutnc and Freezinc Apparatus, P. L. 
Dermigney, London. 
20,853. Toot Houper, E. Heydenreich, London. 


20,854. Venicie Seat, C. Timmons, ondon. 
20,855. Hemp CLeaninc Macuing, 0. 
London. 
20,856. TREATMENT of 41Nc ALLOoys, O. Vogel, London. 
20;857. TREADLE MecnanisM, A. Séguin and M. Jaquet, 
London. 
20,858. Cookina Apparatus, G. Noakes and J. Gibbons, 
London. 
20,859. PREVENTION of ScaLe in Borters, W. Keable, 
London. 
20,860. Lamp SHapss, W. J. Boesen, London. 
20,861. Manvuracture of Tosacco Pirzs, J. E. G. 
Méran, London. 
20,862. Sprinc Fotprne Eve-cuasses, L. E. Marchon, 
London. 
—_, UMBRELLas and the Like, 8. D. 8. Ross, 
mdon. 
20,864. Com and Bartrery, T. C. Hodgkinson and 
H. T. Tompsitt, London. 
20,865. Raitway System, A. J. Eli—(J. S. Zerbe, 
United States.) 
go Dyeimsc Fisres, F. Hughes.—(4. Tiberghien, 
L 
20,867. a for MepicaL Banpaags, F. A. Fairthorn, 
ndon. 
20,868. Spina, Curvature Supports, C. E. Norrée, 


Sheehan, 


mdon. 

20,869. New or Improvep Enve.opes, E. H. Moss, 
London. 

20,870. MANUFACTURING HorsgsHoss, H. P. B. Vaughan, 


mdon. 
20,871. New Metuop of Apvertisinc, C, Merrien, 


naon 

20,872. Hay-TeppiInc Macuines, W. H. Sleep and W. 
Webber, London. 

20,873. ExtincuisHers for Lamps, M. A. A. Réveilhac, 
London. 

20,874. Gratinc and CLEANING Scruens, A. P. Towl, 
London. 

— Frases for AppiTion Sums, &c., L. Chalice, 


20,876. Gener Soap for CLeantnc Guoves, J. Campbell, 


ndon. 
20,877. Twist Lace Macuines, &c., H. Redgate, 


mdon. 

20,878. Brrurarp Tops and the Likg, 
London. 

= Mattresses, F. J. Peschard and A. P. Cardieu, 


mdon. 
20,880. Weicuinc Macuings, J. Jackson and E. Hoad, 
mdon. 
a gece F. J. Peschard and P. E. Cardieu, 
ndon. 
20,882. ConveRTING Motion, C. 8. Sowerby.{W. F. 
Smith, United States.) 
20,883. JournNaL Boxss, C. 8. Sowerby.—(W. F. Smith, 
United States.) 


J. Jones, 
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20,884. CoLLapsiBLEe CupBoarD Batas, H. H. Pearse, 
London. 

2C,885. Crosep Enp PerroraTep CiGarRetTreE, F. 8. 
Simpson and A. Voss, Leicester. 

20,886. Evecrric MasrHeap and Sipe Licarts, W. C. 
Martin and J. Hunter, Glasgow. 

20,887. EvaporaTinc SaccHARINE Liquips, D. Stewart, 
Glasgow 

— Pocket for Birtiarp TaBie, W. Pottinger, 

to! 


20,889. RecuLatinc the Pressure in MiLkinc Ma- 
carnes, A. Shiels, rye 
20,890. VeLocipepes, C. C. Fontaine, London. 
20,891. CanpDLe Hotper, R. C. Riley and R. Hodgson, 
Devon. 
20,892. Paps for Srrincs Surrortinc Hernia, J. 8. 
urgess, Manchester. 
20,893. ComBinaTion ImPLEMENT, H. B. Barlow.— 
(A. A. Low, United States.) 
20,894. Nut Lock, H. B. Barlow.—(J. A. Harris, 
Canada.) 
20,895. Tospacco Poucs or Box, F. Zysler, London. 
20,896. Harr-pryinc CyLinper, R. Neumann, South- 
rt. 


port. 

20,897. Preventinc Unpvuitatory Motion, W. J. 
Hopkins, Worcester. 

20,898. Envetops, J. Blakey, Halifax. 

20,899. Scournrnc and Dyernc Yarn, W. Blackburn, 
R. E. Bray, and L. Clayton, Halifax. 

20,900. Arc Erecrric Lamps, W. Macpherson, Lon- 


on. 

20,901. Borers for Domestrc Purposes, W. T. Morgan, 
London. 

20,902. Preumatic Tires, E. and A. E. Edwards, 
London. 

20,903. Securtnc Hany Towexs, C. H. Fitzmaurice, 
London. 

20,904. Sorreninc, &c., Liquips, C. H. Fitzmaurice, 
London. 

20,905. ArtiriciaL Fishinc Baits, 8. Allcock.—(P. 
Tcherkasoff, Russia.) 

20,906. Raisinc Lamp Gauiertes, G. W. Pridmore and 
W. P. Campbell-Everden, Birmingham. 

20,907. ARTIFICIAL FisHinc Bait, 8. Allcock.—(P. 
Tcherkasoff, Russia.) 

20,908. Sree, or Homocenrous Metat, A. G. Meeze 
and R. Meikle, Redhill. 
,909. Sotarometer, W. H. Bechler, London. 

20,910. Hats, &., W. E. Evans, London. 

20,911. Sprinc for Cups, &c., F. J. Mockler, Gloucester. 

20,912. Rattway Siena, H. and M. White and F. E. 

‘ing, Luton. 

20,918. ELECTRICALLY-PROPELLED VEHICLES, M. W. 
Dewey, London. 

20,914. PaADDLE-WHEELS, J. King, Newcastle-on-Tyne. 

20,915. Envecores, W. B. Parker, London. 

20,916. TRANSPORTATION of Mais, W. P. Thompson.— 
(W. 8. Johnson, United States.) 

20,917. Can Repiacers, J. M. Donnelly, London. 

20,918. Mecnanicat Toys, W. P. Thompson.—{J. A. 
Issmayer, Germany.) 

20,919. Aprons, J. A. Oliver, London. 

20,920. DistrrpuTiInG Macuines, W. P. Thompson.— 
(J. L. McMillan, United States.) 

20;921. Hooxs for Lirr Caceres, &c., W. B. Parker, 

mdon. 
20,922. Srorace AccumuLatTors, C. Liitcke, Liver- 


poo 
20,928. Lacine Srups for Boots and Sxogs, G. C. Hill, 
Lond 


mdon. 
20,924. Execrric Fire Encrines, M. W. Dewey, 
Lon 


on. 
20,925. LeaTHEeR Bextinc Rivet, W. H. Greenwood, 


mdon. 

20,926. Encines worked by Hyprocarsons, J. H. 
Knight, Farnham. 

20,927. Metuop of reer the Enps forming the 


Jomts of Rais, G. F. Meakin, Kingston-on- 


es. 

20,928. Apparatus for Wasxinc Tuss, R. Walton, 
Sheffield. 

20,929. Se_r-LicHTInG CaNDLEs, &c., H. Dale, London. 





20,930. ELECTRICALLY PROPELLED VEHICLES, M. Dewey, 


naon. 
20,931. Yarn Dyerne Macaines, L. Weldon, London. 
20,982. Brakes for Venicies, A. B. Pool and J. Beals, 


mdon. 

20,988. ELecTRICALLY PROPELLED Hose Carts, M. W. 

Dewey, London. 

20,934. Reams -copine Dies, J. M. Long, London. 

20,985. Printine and Foipinc Macaig, H. J. Allison. 
—(J. Michaud, France.) 

nie Evecrric Heatinc Apparatus, M. W. Dewey, 
Lon 

Moururace for Tonacco Pipes, G. R. Stokes, 
Han! ey. 

20,938. IMPROVEMENTS in Envetores, H. W. Briscoe, 
Selhurst. 

20,939. Mup and WarTer Separator, &c., W. Burns, 


ow. 

20,940. SmaLi-arM Lockinc MecuanisM, O. Horton, 
gow. 

20,941. Pneumatic Tire for Cycies, C. F. Newman, 


mdon. 

20,942. Wrapper, C. J. Hammond and J. 
Velden, jun., London. 

20,943. BuLLet Prosss, J. W. Mackenzie.—(A. Klein, 
Belgium.) 

20,944. Disinrectinc Niocnt Cuairs, J. C. Daniel, 

ndon. 

20,945. Non-conpuctinc Pipe Coverines, E. Nelson, 
London. 

20,946. Auromatic OverrLow Cut-orrs, A. W. Knox, 
London. 

20,947. Raitways, H. Day, London. 

20,948. Presses, H. H. Lake.—(C. L. Burdett, United 

= States.) 

20,949. CoLt.tection of Letrrers, H. H. Lake.—(F. B. 
Marsh, United States.) 

20,950. Preumatic Tires, H. H. Lake.—({La Société L 
Rochet and Cie., France.) 

2 > Gomes Piate Wasuer, 8. H. Smith, 

ndon. 
20,252. SHearinc Surep, W. Cole, London. 
20,953. Rartway Switcues, D. M. Church, London. 


van der 


20,954. WarTer-Tube Steam Boivers, H. W. Seller, 
London. 

20,955. Dircuine, &c., Macaine, O. B. H. Hanneborg, 
ndon. 


20,956. Detection of Foreran Fats ia Burrer, W. 
Johnstone, London. 

20,957. ComBINATION 
London. 


20,958. Brake Apparatus, H. H. Lake.—(La Société L 
Rochet and Cie., France.) 

20,959. CenTRiruGAL Apparatus, E. G. N. Salenius, 
London. 

20,960. Car-courLine, W. R. Anderson, London. 

20, ‘961. HorsE- -BLANKETS, J. 8. Grant and J. C. Rhodes, 
jun., London. 

20,962. Car-coup.ina, C. F. Johnson and L. J. Purcell, 
op ondon. 
20,963. Bep Rest, H. B. Buer and W. J. Hughes, 
~ Ric hmond. 

20,964. Tea Roiurnc Macuiygs, J. Y. Johnson.—(W. 
Jackson, Ceylon.) 

20,965. Rotuinc Tea-Lear, J. Y. Johnson.—(IV. 
son, Ceylon.) 

20,966. Cranks for VeLocirepes, R. 8. Lovelace, Lon- 
on, 

20,967. VeLocirepes, H. Whitehouse, Landon. 

20,968. VeLocipepes, R. 8. Lovelace, London. 

20,969. ELecrro.ytic Tanks, T. J. Holland, London. 

20,970. Measurinc Evecrric Currents, J. W. T. 
Cadett, London. 

20,971. Ventitator for Hara, D. McCallum, London. 

20,972. Evecrric Casves, G. J..May, London. 

20,973. Door Fasteninas, O. W. White and J. P. 
Williams, London. 

20,974. Puriryinc Soapy Liquips, C. D. Abel.—(C. N. 
Scott and H. Hennebutte, France.) 

20,975. Winp Enorngs, I. A. Jefferson, London. 

20,976. Metrat Cans, F. H. Palmer, London. 


Garment, J. H. Annevelde, 


Jack- 


20,977. Repuctnc Buk of Scrap Iron, J. H. Hunt, 
London. 

20,978. Exastic Trres for Cycies, E. W. Payne, 
London. 


20,979. Construction of BicycLe WHeEe.s, J. Clarke- 
Jones, London. 
Gux, G. Hughes.—(@. 


20,980. BREAKDOWN 
United States.) 

20,981. Evastic Tires, A. J. Boult.—(C. Wagner, Ger- 
many.) 

20,982. VeLocirepes, 8. Orbach, London. 

20,983. ConTRoLLING AERIAL Surps, C. A. McEvoy, 


ndon. 

20,984. Locxinec Doors, J. Fordham, G. H. Smith, and 
B. Bloom, London. 

20,985. Securinc Ruspper Tires, J. D. Meier, London. 

20,986. HorsesHors, E. M. Tasker, London. 

20,987. Lire Buoys, G. E. Hall. London. 

. Pocket Book, H. and assel, London. 

20,989. Manuracture of Butter, J. H. L. Duncan, 
London. 

20,990. Wasninc Grasses, E. and C. A. Booth, London. 

20,991. Drittmnc Macuine, J. Cramb, London. 


Henry, 
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Matcu Boxes, F. Wallis, Birmingham. 

Bet Fasteninos, P, A. Martin, Birmingham. 

20,994. Rartway L. Moreau, London. 

20,995. Rartway Sauntine Puzziz, H. Davis, Bir- 
mingham. 

20,996. Dums Be.is, W. Palmer, Aldershot. 

20,997. AppLiance for Pusiicans’ Usg, 8. J. Kelson, 
London, 

20,998. Winpow Frames and Fitrines, A. Vincke, 
London. 

20,999. Pickaxes, J. Hodgson and J. Richmond, Liver- 

pool. 


1 000. ScHoor States and Ruuers, W. A. Rosenberg, 
yoo 

21,001. Penci. SHarrenerR and Protector, E. K. 
Heaps, Sheffield. 

21,002. Scissors, W. B. Hatfield and W. H. Furniss, 
Sheffield. 

nee. Crosinc Devices for Bags, &c., 8. Kohn, 


rin. 
— PREPARING Biocks for Fioors, H. H. Cribb, 


Ss. 

21,005. Stun, R. W. Griffiths, London. 

21,006. Boor Protector, A. Powell and H. Lynch, 
Manchester. 

21,007. Rims and Trres for Cycies, H. Harford, South 
Shields. 


20,992. 
20,993. 


= ComposiTion Fire-Licuters, C. G. Satter- 
thwaite, Manchester. 
21,009 MASSAGE BRvsH, E. —, London. 
21, '010. Waeexs for Tramcars, &c., €. Challiner, Man- 
chester. 
21,011. Water Tower AtTTacnHmMeNnTs, T. Rawson, 


London. 

21,012. Gavoe Grass Movuntinos, G. B. Richards, 
Barrow-in-Furness. 

21,013. Sewinc Macuines, A. Anderson.—(7he Singer 
Manufacturing Company, ~— States ) 

21,014. Sewine Macuines, A. Anderson.—(7The Singer 
‘Manufacturing Company, United States ) 

21,015. Oi Motors, J. E. Weyman, G. Hitchcock, and 
3. A. Drake, Sheffield. 

21,016. Starr Rops, C. Westwood, Birmingham. 

21,017. Steam Boriers, R. H. Radford, Sheffield. 

21,018. Anc Lamps, F. T. Schmidt, Bradford. 

21,019. Securinec Tires to WHEELS, R. Mansell-Jones, 


Brighton. 

21,020. Bosh Piates for Furnaces, J. Johnson.—(J. 
Gay yley, United States.) 

21, tbo Borperep Carpets, F. B, Fawcett, Kidder- 
™ 

21,022. , a Screwine, &c., 8. Longmore, Bir- 
mingham. 


& 
21,023. AppLIANcE for Gymnasts, C. Quegero, London. 
21,024. Hanoinc Winpow Sasurs, W. Wright, 
Plymouth, 





SELECTED AMERICAN PATENTS, 
From the United States’ Patent Office Oficial Gazette, 





461,050, Crusnino Macuine, W. Schranz, Lauren. 
burg, Germany.—Filed September 20th, 1890, | 
Claim.—In crushing ofa 
stationary jaw r, fixed to the frame of the ate 
and of amovable jaw 4, fixed to a sector p p', with an 
oscillating rod h, hanging from the cranked main 


461,050) 









shaft d, said rod h holding the rear part of the sector, 
the front part of said sector being connected with one 
or more rods w rr ! w?, having ousien or the like at 
their own ends and impartin, a cradle-like movement 
to the movable jaw, as descri 
461,126. Inxsranp, W. G. Colina, East Orange, N.J. 
Filed January 24th, 1891. 
Claim.—The ink bottle or stand herein shown and 
described, combining a body portion, a dipping cup 


461,126) 


Ss a me 


EGE: 








open beneath, and a leg a to support said cup, all 
formed of one integral piece, substantially as set 
forth. 


461,152. Tetavtrocrarn, M. Soblik, Berlin, Ger- 
many.—Filed March 28rd, 1891. 

Claim.—(1) In a telautograph, the combination, with 
the revoluble shaft C, of the reciprocatory carriage 
g and an intermediate mechanism operatively con- 
necting the said carriage with shaft C, a style carried 
by the said carriage and adapted to cause variations 
a be main circuit, a eseuad style carried by the 

d carriage, an electro-magnet E’, also carried by the 
said carriage and included in the ‘local circuit, and a 
circuit closer adapted to be operated by the said 
variations in the main circuit, and taereby to cause 
the electro-magnet E’ to o rate the said second style, 
substantially as set forth. (2) Ina telautograph, the 
combination, with a main circuit battery and a con- 
tact breaker for forming the intermittent main 


461,152] 





‘as 


current, of the electro ts E, included in the 
main circuit, and the receiving and transmitting 
styles synchronously reciprocated eee ag gpd by 
the electro- i. = the local batteries, the electro- 

ded in the local circuits and 
a vapted to fh... the receiving styles when excited, 
the —— E?, included in the local circuits 
and adapted to synchronously change the relative 
lateral positions of the styles and the surfaces upon 
which they bear at each longitudinal reciprocation of 
the styles, the electro-magnets E%, included in the 
main circuit and adapted to switch the local currents 
through the said electro-magnets E’, and excite them 
when influenced by a variation in the current. 


461,192. WATER Raisinc Apparatus, F. H. Merrill, 
Bound N. J.—Filed April 12th, 1890. 
Claim.—In a water-raising apparatus, the combina- 
tion, with the oscillating com ents havin, 
formed together therewith the hollow journals, an 
the openings c’, c?, ¢, c5, and ct, surrounded on the 
exterior of the casting by the plane surface d d' d?, of 


[461,192] 














the parts h and j for — 
and secured, 3 7 eyend the p 
the openings c’ c4, and k, formed with the 
openings m m’ and secu: to the plane surfaces 
around the openings c?, ¢, and c®, substantially as and 
for the purposes set forth. 
461, fee. ELEcTRIC-WIRE CONNECTION, 
Brooklyn —Filed May 12th, 1891. 
Claim.—A joint for wires, consisting of a sleeve 
having a longitudinal passage and transverse openings 


the valves i i’ in place 
e plane surfaces around 


H. P. Ball, 





communicating therewith, wires in the lena tudinal 

passage, the ends of the wires being bent, a of 

cast metal embedding the ends the wires, and a 

ok Se solder in the other openings, substantially as 
scri 
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HE Postal Telegraph sys- 
tem of Great Britain 
and Ireland is now the most 
gigantic and complete organi- 
sation for the transmission of 
messages in the world. It has 
absorbed, developed, and uti- 
lised all that the highest inven- 
tive genius and the most pro- 
tou scientific ability could 
produce; and the funds available being ample and 
the interference of Parliament small, the facilities for 
growth have been considerable, and so our postal tele- 
graph system has flourished exceedingly. Millions of 
individuals make use of it, yet avery few outside a small 
circle possess an adequate acquaintance with the methods 
and machinery by which so large a portion of the world’s 
work is done. No doubt this ignorance is due almost 
wholly to the circumstance that nothing approaching to 
a complete description of our postal telegraph system has 
ever been published. To supply such a description is the 
object of the following pages. We have endeavoured to be as 
succinct as is compatible with clearness. A large volume 
might be written on the subject. We shall be content with 
placing our readers in possession of all the principal facts; and 
in doing this we have assumed that knowledge of details has 
little or no existence, so that, in a word, those who care to study 
the subject at all will find in our pages all the information 
necessary to make the working of the whole system intelli- 
gible without any extraneous aid. 

Broadly stated, the methods of message transmission used 
by the Post-office are three in number. First, the direct 
method. According to this, the written message or telegram 
is placed in a small felt cylinder, and this is put into a lead 
pipe through which a current of air is passing, and by means of 
this current the felt cylinder is ‘‘ blown” or “sucked” through 
the tube. Thus, for example, a telegram handed in at, say, 
the West Strand Post-office, is not telegraphed thence to its 
destination; on the contrary, the actual ‘telegraph form” is 
placed, as we have explained, in a tube and transmitted to the 
Central Office at St. Martin’s-le-Grand, and thence it is “‘ wired” 
to its final destination. 

The second method of transmission involves the use of electric 
currents passing through wires, and may be subdivided under 
three main heads: First, the current gives motion to a needle, 
at which the receiving operator looks, the movements of the 
needle spelling out the message to him letter by letter. 
Secondly, the current instead of moving a needle works two 
little striking bars or hammers, which produce a distinctly 
audible clicking, and the clicking constitutes a language intelli- 
gible to the receiving operator, who, sitting before the instrv- 
ment and listening to it, writes down the message as it arrives. 
Thirdly, the printing telegraph; the current causes messages 
to be printed either in bold Roman type, as in the well-known 
tape instruments, or inaspecial alphabet comprised of perfora- 
tions made in paper strips. The third main system of trans- 
mitting messages is by the telephone, when the individuals 
wishing to communicate with each other do so by word of 
mouth. Inasmuch as the telephone system of the metropolis 
is excessively specialised, to deal with it would demand more 
space than is at present available. For this among other 
reasons, we postpone our description. This course appears to 
be the more desirable in that important improvements and 


developments in this system of transmission will pro- 
bably be heard of in the immediate future. 
In the following pages we begin with the pneumatic or the total number of telegrams passing through the office 


tube system, passing on thence to the electrical system. 


THE PNEUMATIC SYSTEM. 


In 1860 a larger and more commodious build- 





ing was built in Telegrapk- 
street; but in 1873 the station 
was removed to the General 
Post-office (West), in St. Mar- 
tin’s-le-Grand, where it now 
flourishes as the largest tele- 
graph station in the world. 
Fifty per cent. of the tele- 
graph business in the United 
Kingdom is transmitted 
through this office. The staff numbers 3453; the annual 
amount expended in salaries and wages is £322,960; and 


per annum, 82,537,779. The engraving at the head of 
this page gives a perspective view of the General Post- 
office (West). Opposite to it stands the General Post- 


The first Central Telegraph station in the world was | office, which concerns itself with mails only. 
erected in 1849-50 by the Electric Telegraph Company in 
Lothbury. 


In 1853 the Central Station of the late Electric and 
International Telegraph Company was situated, as we 
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have said, in Founders’-court, Lothbury. The then ex- 
isting wire lines from the provinces were concentrated 
there, as also local wires from the railway termini, and a 
few special offices situated in the principal business parts 
of London. 

One of the busiest offices away from Founders’-court 
was the Stock Exchange, a distance of about 230 yards. 
To avoid the need of duplicating telegraph offices so near 
to each other, Mr. Latimer Clark, C.E., who was the 
engineer to the company, conceived the idea of employing 
pneumatic pressure for the transmission of telegraph mes- 
sages from the Stock Exchange to the Central Station in 
Lothbury, where the wires terminated. A lead tube lin. 
internal diameter, encased in iron pipes for protection 
from mechanical injury, was laid underground between 
the points. A small engine of 6-horse power, fitted with 
a vacuum pump, was fixed in the basement of the 
Founders’-court office. An electrical signalling system 
was established, and messages enclosed in small pouches 
or “carriers,” which fitted the tube fairly closely, with- 
out undue friction, were pumped into the Central Station 
and sent on by wire to their destination. That was the 
first use of pneumatics for the transmission of messages, 
since known as telegrams. 

About 1858 the Lothbury office became unequal to the 
expanding telegraph business. The company erected a 
large building in part of Great Beli-alley, afterwards 
named Telegraph-street. As this building was farther 
removed from the centre of business, telegraphically 
speaking, it was necessary to provide more ample means 
for the rapid collection of telegrams into the new Central 
Station. 

Mr. Cromwell F. Varley, who had succeeded Mr. Clark 
as the company’s engineer, extended the pneumatic 
system to Lothbury, still used as a public office, the Stock 
Exchange, Mincing-lane, Cornhill, and one or two more 
offices. This extension was all the more necessary 
because there was not a public counter at Telegraph- 
street. A 20-horse power engine was erected, to work a 
large vacuum pump to exhaust air from a container. 
At first all the tubes were worked by vacuum for inward 
trafiic only. Subsequently Mr. Varley tried to effect the 
delivery of messages from some of the out offices named, 
to avoid the delay of foot messengers delivering from 
Telegraph-street. He laid a smaller tube from Telegraph- 
street to Mincing-lane, alongside the message tube. At 
Mincing-lane a large air chamber was placed. A vacuum 
was formed in this chamber, through the smaller tube 
referred to, by the air pump at Telegraph-street; and the 
flow of air necessary to restore the equilibrium in the air 
chamber was made to pass through the message tube 
and take carriers with it. 

This arrangement was only partially successful, and 

somewhat slow. Mr. Varley then added a second pump 
to the engine, arranged to compress air into a container. 
Then by a very ingenious arrangement of valves, which 
have since been superseded by others of a simpler form, 
he succeeded in working all the tubes in both directions 
alternately as required; using vacuum for the inward, 
and expansion of compressed air for the outward traffic. 
The system as last described continued until the business 
of the several telegraph companies was taken over by 
the Government and worked as now, as a branch of the 
Post-office. This transfer was made in January, 1870. 
‘ As it was the intention of the Government on the 
acquisition of the telegraphs, to reduce the charge for all 
inland telegrams of twenty words to an uniform one 
shilling rate, and to add telegraph business to many 
hundreds of post-offices throughout London and the 
provinces, an enormous addition was made to the wire 
system between the year 1868—when the Telegraphs Act 
was passed—and 1870, when the business was acquired 
and the new tariff rates began. 

This also caused further extensions to the pneumatic 
system in London. Some additional offices were served 
by this means, including the provision of a double line of 
3in. tubes from Telegraph-street to West Strand. These 
latter tubes were of wrought iron. They were laid by 
Messrs. Siemens, and, at first, were worked on the 
“ circuit” system ; 7.e., the tubes were joined together at 
the distant end, and, by a special engine and pump, a 
flow of air was made to circulate round the tubes so that 
carriers could be transmitted outwards from the central 
station through one tube, and inwards by the other. An 
arrangement of switches allowed of the introduction of 
two intermediate offices, whose message traffic could be 
transmitted by intercepting the carriers, or the carriers 
allowed to pass through the intermediate offices uninter- 
rupted. Later on the tubes were divided at the distant 
end and used as separate tubes, one vacuum and one 
pressure, as with the others. The form of switch— 
shown in Figs. 10 and 11—is still used where intermediate 
offices are placed in circuit on any tube. 

The rapid growth of the telegraph business under the 
Government soon proved too much for the office accom- 
modation in Telegraph-street as a central station. This 
office had, for the time, been so used by concentrating 
into it all the wires of the telegraph companies. The 
authories therefore decided to occupy part of a new 
building, then in course of erection in St. Martin’s-le- 
Grand, as a central station. This building is designated 
“ G.P.O. (West).” 

The preparation for this removal included a large 
addition to the pneumatic system. To the busier offices 
double tubes were laid, and several other offices, hitherto 
served by wires, were added to the system. Altogether 
about 14 miles of additional tube were laid. 

Three pumping engines, designed and erected by 
Messrs. Easton and Anderson, of Erith, were placed in 
the north court, ani the necessary boiler-power in the 
south court. The new tubes, with those for the diversion 
of the existing tubes, were taken to the third floor of the 
building, to which air mains from the engines were led, 
and all the necessary valves, &c., fixed in place. 

The whole of this work, including the provision of 
wires for diverting the telegraph system from Telegraph- 
street, was carried out in advance, and without disturbing 





the message traffic at the old station. When all was in 
readness, the whole of the wire system, as also the whole 
of the pneumatic system, was diverted from Telegraph- 
street to St. Martin’s-le-Grand in a single night without 
a hitch, and without interfering with the traffic in the 
slightest degree. ‘Fhis change was made in January, 
1874. 

Since 1874 the pneumatic system has been added to 
from time to time. An additional 50-horse power engine, 
making the fourth; and extra boilers have been fixed, and 
more space for working the tubes taken up by diverting 
them from the third floor to the Central Hall on the 
ground floor. 

The outside offices served by pneumatic tubes in 
London are shown on the plan, page 496. The total system 
comprises 34} miles of single tube. The busier offices 
have two tubes each, one for “up” and one for “down” 
traffic. To the other and less busy offices, which both 
collect and deliver telegrams, one tube is allotted. In a 
few cases intermediate offices are served on tubes from 
offices which collect only. 

The system is radial, z.¢., the power is located at G.P.O. 
(West), except in the case of ee short tubes worked 
from Throgmorton-avenue, but which will be superseded 
very shortly. The arrangement of the valves admits of 
all the tubes being worked in both directions at will— 
vacuum for the “ up ” traffic, and expansion of compressed 
air for the ‘“‘down” traffic. In fact, the offices shown on 
the plan may, for telegraphic purposes, be looked upon as 
so many foci of collection and delivery, really forming 
part of the Central Station, but which are placed at dis- 
tant points to facilitate such collection and delivery over 
a large area. 

The foregoing is a general description of the method of 
collecting and distributing messages from and to the 
outside offices. We will now briefly describe the method 
of dealing with the messages within the building. Plans 
of the various floors are given on pages 505 and 506. The 
tubes connected with the outside offices are concentrated 
in a large room on the ground floor. The telegraphic 
instrument rooms are on the second, third, and fourth 
floors. It therefore becomes necessary to provide a rapid 
means of communication between the several floors and 
the tube room. This is done by an extensive system of 
‘“‘*house” tubes. The contents of each carrier immediately 
on arrival are passed to sorting clerks, each of whom sits 
behind a group of trays into which the messages are 
sorted, according to the floor, and that part of the floor 
where the telegraph instrument is fixed, by which the 
messages are to be telegraphed to their destination. A 
general view of this room is given on page 498. As 
fast as messages are placed in the trays by the sorting 
clerks, they are taken out by boys stationed on the other 
side of the sorting tables. These boys place them in 
tubes and dispatch them to that of the building 
corresponding to the route indicated by the sorting tray 
from which they are taken. The time of transit to the 
most distant part of the upper floor is under ten seconds. 
This flow of inward traffic takes place on one side of the 
tube room, where all the ‘“‘up” tubes terminate. An 
enlarged plan of this tube room will be found further on. 

For the outgoing traffic the operations are reversed. 
Messages collected from the telegraph instruments are 
sent down by the nearest tube to the other side of the 
tube-room. Here they are sorted into boxes representing 
the outside office from which they are to be delivered by 
hand, and are dispatched as rapidly as they can be placed 
in the carriers. 

In addition to the tube communication for the traffic 
from and to the outside offices, each floor has tube com- 
munication with all the others, and, further, the area of 
each floor is so great that, to facilitate transit, there are 
tubes connecting the checking tables on the same floor. 
By this means the transit is certain and rapid, and all 
confusion of messengers passing to and fro is avoided. 
There are forty separate tubes of this class within the 
building, each supplied, as in the case of the longer 
tubes, with electrical signalling communication for the 
use of attendants. 

The foregoing explains the origin and growth of the 
general system to its present dimensions. We will now 
describe the method of laying the tubes through the 
streets and the details of working them. The tubes are 
of lead. Two sizes are used—the larger 3in. internal 
diameter, the smaller 24in. diameter. To protect them 
from sinkage or mechanical injury they are encased in cast 
iron pipes. The 3in. lead tubes are made in lengths of 19ft., 
the 2}in. in lengths of 28ft. After the lengths are first 
drawn and cooled down, each one is placed in a wooden 
trough—Fig. 83—and firmly fixed therein. A smooth 
steel mandril, slightly larger than the inside of the tube, 
and lubricated with soft soap, is drawn through the tube 
by a crab. This process renders the inside surface 
perfectly smooth, and straightens the length throughout. 
Each length is delivered on the work enclosed in a sepa- 
rate wooden trough. 

Cast iron pipes are usually in 9ft. lengths, so that 
when two lengths of 4in. internal diameter are jointed 
together they will take 19ft. of 3in. lead, leaving 6in. 
projecting at both ends. Similarly, three lengths of 3in. 
cast iron pipes jointed together will take a 28ft. length of 
2tin. lead tube, leaving 6in. projecting at both ends. 
These lengths are so made up before being placed in 
the trench. 

The cast iron pipes are jointed so that a spigot is left 
at both ends—see Fig. 1. After the lengths of lead are 
placed in the iron Pipes, as described, their ends are cut 
perfectly flat, and prepared in the usual way for a 
plumber’s joint. Before the joint is made, a cast iron 
slide—6in. diameter for the 4in. pipe and 4in. diameter 
for the 8in. pipe—is slipped over one end, ready to be 
drawn back over the plumber’s joint after it is made. 
This allows of future access to the joints by simply 
opening the ground and driving back the slide. 

When a length has been lowered into the trench, ready 
to be joined on, it is necessary to bring the two ends of 
the lead truly in line. This is done by inserting a per- 





fectly fitting mandril A, 6in. long, and previously warmed, 
half its length into each lead tube. This mandril is left 
in while the joint is made. To one end of the mandril a 
chain is attached, which has been first passed through 
the last length of tube to be joined on, so that by its 
means the mandril is withdrawn after the plumber’s joint 
has been cooled down. The process is repeated in the 
next length, and so on throughout the work. 
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Fig. 2, Carrier. 
Lead Tubes. 


Fig. |, Jointing Tubes. Fig. 3, Straightening 


Where necessary to form curves, the lead tubes are 
bent, and laid in cast iron split bends one-twelfth of a 
circle diameter. At the out stations each tube terminates 
in a wooden box with a glazed hanging door swinging 
inwards—Figs. 12 and 13. A waste pipe to carry off 
the air driven into the receiving box by expansion is 
connected to the box, and led away to some convenient 
ee The pressure in the box keeps the door closed. 
When working in the opposite direction the door swings 
open to admit the air rushing into the tube to replace 
er being pumped out by the engines at the Central 

tation. 
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Fig 12 Fig 13 


Termina! Sox. 


+ At the Central Station, where all the power is, the 
arrangements are more elaborate. The vacuum and 
pressure mains leading from the engine pumps lie on the 
floor immediately behind the frame which carries the 
valves, or sluices, fixed to the ends of the tubes. Each 
valve has a service connected to both mains, to allow of 
“up” and ‘“‘down” working. Each service is provided 
with a sluice cock, so that it can be shut off from the 
main at will. 

The valves, or ‘‘ message boxes,” in use are of three 
kinds, viz.: —(1) Double sluice valve, vertical—Figs. 4 
and 5. (2) Single sluice valve, horizontal—Figs. 6, 7, 8, 
and 9. (8) Horizontal box without sluice. 

The double sluice valve is the most complicated, but 
the most complete, and meets all the requirements of 
continuous working, either “‘up” or “down.” Its use is 
chiefly limited to the double tubes serving one office, 
where there is no necessity to reverse the working. By 
its means following carriers can be so quickly inserted as 
to prevent the flow of air ina long tube, by which the 
speed of a carrier in advance is uninterrupted. 
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fig 4 
Double Sluice Valve. 


The essential parts are two sluices, S and S,, the lower 
one (S,) being twice the area of the upper one (8S). As 
constructed these two sluices can never both be open at 
one and the same time. A draw handle, H, is connected 
by side rods of steel to the crosshead B, to which is also 
attached the spindle of the lower sluice. A bent lever, 
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T D L, shaped as shown, centred at D, and carrying at 
its upper extremity a toothed sector T, which engages 
with the teeth upon a rack R, carrying the crosshead C, 
to which the spindle of the upper sluice is attached. A 
connection with the vacuum main, V, opened and closed 
by means of a cock, and one with the pressure main, 
governed by a valve in the box P, both having a common 
opening into the passage tube at F. A connection with 
the vacuum main—not shown in the diagram—opening 








Fig § 
Double Sluice Valve. 


just below the upper sluice, and closed by a valve con- 
trolled by hand. This enables carriers to be sucked up 


the passage pipe until they rest against the upper sluice 
S. Four windows, w, w, w, w, for enabling the attend- 
ants to observe the arrival and departure of carriers. 
The figures show the valve in its normal position. 


For sending only the cock on V is always closed. 


The carrier is inserted into the guard tube at G, and | 
drawn to the top of the message chamber by vacuum. | 


The handle H is drawn forward until the stop E 
reaches the tail of the bent lever L; the lower sluice 
is then closed, and communication with the atmo- 
sphere shut off. On drawing the handle forward to its 
limiting position, the toothed sector engages with the 
rack R, and opens the upper sluice; meanwhile the 
pressure valve in P—which is kept normally shut by the 


pressure of the air behind it—is opened by means of the | 
incline I, which is carried by one of the steel connecting- | 


rods, 


engaging with the little roller on the end of the 
valve-rod. 


disengage I from the roller, and so cut off the pressure, | 
The compressed | 


but not far enough to open the sluice S 


air in the tube then expands through the distant end. 


For receiving only, pressure is permanently shut off | 
at the main; the handle H is drawn forward to its full | 


distance, so that the lower sluice is closed and the upper 

one opened ; and the message tube is put into communi- 

cation with the vacuum main by opening the cock upon 

Y. The carrier inserted at the distant end is an 

forward by the pressure of the atmospheric air entering 

—— it, and announces its arrival by striking the lower 
uice. 

When this form of valve is used for both vacuum and 
pressure alternately through the same tube, some of its 
parts have to be thrown out of gear, thereby reducing its 
valve to the simpler form of valve shown in Fig. 7. 


Simple sluice valves are of two forms—one where it is | 











the sluice is pushed forwards, and pressure turned on. 
The door is left open. To “receive” by vacuum, the 
sluice is pulled back, the door closed, and vacuum turned 
on. When the carrier arrives in the message-box, the 
sluice is pushed back, so that the door can be opened at 
once, and the carrier extracted, without waiting for the 
air to expand in the tube. On the tubes worked by 
vacuum only, this form of valve admits of continuous 
working without interruption to the flow of air behind 
following carriers. 

On tubes of about 600 yards length and under, a still 
simpler form of valve, or message-box, is used. Its shape 
corresponds with that of Figs. 6, 7, 8, and 9, minus the 
sluice parts. The speed of the carrier through the 
tubes, with the average pressure and vacuum used, 
ranges from about 20 to 80 miles per hour in tubes of one 
mile in length. The velocity varies inversely to the 
square root of the length of the tube. The — through 
the 3in. tubes is about 15 per cent. greater than with the 
2tin. ones, but as a larger volume of air is needed in the 
larger tubes to effect the transit, more than double the 
horse-power is required. The smaller tubes are more 
economical, providing they can carry the traffic ina given 
time. In the busier ones of this size, two carriers are 
coupled together, which adds materially to the carrying 
capacity. 

When an office is placed “ intermediate,” as some 
are, the tube is looped through the office, and an 
intermediate switch is inserted in the tube — see 





This admits compressed air at F, and the | 
carrier is blown along the tube. When the carrier reaches | 
its destination, the handle is pushed back far enough to | 


Figs. 10 and 11. It consists essentially of two short 
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Intermediate Switches. 


sections of tube, C and D, mounted upon a rocking frame 
so that either may be made to form part of the main tube 
| A B at will. 


| To explain the action, let us assume that the section C | 


|is in the main tube, A being the “up” and B the 
|*down” station — Fig. 10. 


The distant station B | 


inserts a carrier; on arrival in C this will be stopped by | 
the pin P. If the attendant at the intermediate office | 


has no messages to add for A, he raises the pin and 
allows the carrier to proceed. If he has messages, he 
pushes his switch over to the position shown in Fig. 11, 
takes the carrier out of C, adds his messages to it, 
inserts it into the aperture 
in D, and finally restores 
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the conditions shown in 
Fig. 10. The arrangement 
of the switch gives the 
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Glass Signaller. 
— intermediate office the 
Bia=9 power of arresting an up 
Fig .8. 9 carrier and inserting its 


Sluice Valves. 


sunk into the table leaving only the sliding lid above the 
surface, as shown in Figs. 6,7,8,9. The other, not illus- 
trated, fixed on a vertical frame so arranged that the hang- 
ing door falls open by itsown weight when the sluice is 
used, or when the air in the tube is at ordinary atmospheric 
pressure. 

Figs. 6, 7, and 8 show, respectively, a sectional eleva- 
tion, end elevation—with sluice-box cover removed—and 
plan of the arrangement, which consists of a small cast 
iron chamber let into the table; the level of the latter 
being indicated by the dotted line AA. It is provided 
with a tightly-fitting brass-framed sliding glass lid— 
Fig. 9; the message tube, T, enters at one end, and there 
is a buffer of india-rubber, B, at the other, to receive the 
blows of the incoming carriers. 

Communication with the air mains is effected by means 
of a small pipe, P. 

Turning the handle in one direction allows compressed 
air to pass through to the inlet of the tube above. In the 
other direction connection is given to the vacuum main. 
When using —— to send, the carrier is pushed into 
the tube just beyond the slot in which the sluice works, 


own messages; or of allow- 
ing acarrier to pass through 
the switch undisturbed. The intermediate office can also 
insert and dispatch a carrier in the tube on its own 
account, without waiting for one 
to come up from the stations 
beyond. 
All the tubes are worked on 
the “block” system, and are 
provided with electrical instru- 
ments for regulating the traffic 
—Fig. 14. The rule is, that no 
following carrier shall be inserted 


| upon the brass cocks C Cj. 





at the receiving end also in cases where constant attend- 
ance is given. . 

To reduce the delay that would arise on the long and 
busy tubes, on which there are not any intermediate 
offices, intermediate automatic signallers are introduced 
—see Fig. 18. These signallers are inserted in the tube, 
as shown in the figure, and at pre-arranged distances, so 
that a carrier signals itself back to the sending station, 
and passes clear of the second section before a following 
carrier, inserted by the sending station on receipt of the 
signal, can reach the second section. The entrance of a 
carrier into the second section is signalled by the sending 
station to the receiving station immediately such carrier 
reports itself to the former by means of the automatic 
signaller. 

At a given point a small lever arm L—Fig. 18—is made 
to project into the tube. This lever is centred upon a 
spindle in an air-tight casing, A A. At the end of this spin- 
dle and outside the casing is a small metallic dise provided 
with two pins p p,. The levers / 1, tend to press toward 
one another, but an ebonite stud E keeps them apart. 
In the figure the carrier C is represented as approach- 
ing the signaller. In passing, it will deflect the lever L 
and rotate the pins p p, into contact with the levers / 1,, 
thus putting the line to earth and sending a signal to the 
sending station which announces that the carrier has 
passed the given point. L thus retires to its position. 

For the prevention of delay in attending to carriers at 
the out-stations there are two forms of signallers—Figs. 
15,16, and 17—by each of which a carrier reports its arrival 
automatically to the sending station by giving the signal 
‘‘Tube clear,” and at the same time announces its arrival 
locally by ringing an electric bell loud enough to be 
heard all round the office. 





Fig./7 
Grid Signatller. 


Figs. 15 and 16 show, respectively, a plan and a part 
side elevation of a “‘ piston form” of terminal signaller. 
This instrument consists of a small cast iron cylinder 
containing a piston, a piston-rod R terminates in a screw 
nut behind. At the back of the instrument is a long 
flexible spring S, carrying at its free extremity a pair of 
contact points, which play between suitable contacts 
The instrument is fixed in 
the receiving box opposite the open end of the tube. 
The incoming carrier strikes the buffer B, compresses the 
spiral spring in the cylinder and so releases S, which 
thereupon moves, by reason of its own elasticity, into 
contact with C,, thus putting the line to earth and giving 
the necessary signals. Signallers of this form were once 
in pretty general use, but only three now remain in 
London. All the others have been replaced by the 
“Grid” signaller, shown in diagram in Fig. 17, which 
consists, as it name implies, of a metallic grid which 
is placed at the bottom of the receiving box, and on to 
which the carriers fall. The grid is hinged at one end, 
and by the pressure of two small springs, not shown, is 
made to rest normally, with its free end in contact with 
the metallic stop A. The line being to earth through the 
indicator, grid, and the stop A, the receiving circuit is 
complete. When a carrier alights upon the grid and 
depresses it, the line is disconnected from earth and 
joined instead to the zinc pole of the battery through K, 
the copper of the battery being put to earth through D, 
B,and A. The signal of acknowledgment is thus given 
to the sending station. At the same time connection is 
established between F and G, and a trembling bell is kept 
ringing at the receiving station until the carrier is taken out. 











in a tube till after the preceding 
one is signalled ro to the 
office behind. On the shorter 
tubes, where there are not any 








intermediate offices, only one 








carrier is allowed in the tube 
at a time. Where there are 
intermediate offices, the tubes 
are worked in sections to correspond. | 





Fig. 14 shows the outward a of the ordinary | 
signaller employed at the sending end of: all tubes, and | 


Fig .18 
Automatic Signaller—Block System. 
The carriers—Fig. 2—are made of gutta-percha tubing 


covered with felt, and closed at one end by discs of felt 
stitched together to form a buffer. An elastic band 
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passes along both sides of the carrier body, under its felt 
coverings, and under the buffer and across the open 
end, so that after messages are inserted it holds them in 
safely during transit. By careful loading of the carriers 
and due attention to the rules for signalling, the tubes are 
worked without interruption. Blocks occasionally happen 
by mechanical injury to the tubes by the operations of 
workmen in the streets, and occasionally by the use of 
unfit carriers or careless loading. In the former cases 
repairs are effected by cutting out the defect and inserting 
a new piece of tube. The latter, generally, by reversing 
the working and causing sudden concussions of air in the 
tube by turning off and on quickly. Very bad cases of 
block of the latter kind can aimost invariably be cleared 
by raising the vacuum and pressure some few pounds 
above that normally in use, which generally ranges from 
121b. to 151b. pressure, and 91b. to 12]b. vacuum. 

It is now time to describe the machinery by which the 
pressure and vacuum are supplied. Our supplement 
gives a view taken in the engine-house, a large building 
which has been mainly contrived by roofing over with 
glass and iron one of the central courts as shown in the 
plan on page 505. The four engines, by Messrs. Easton 
and Anderson, of Erith, are all alike of the Wolff type, 
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WATER PUMPING ENGINE AND BOILER HCUSE 


the high-pressure cylinder is 17in. diameter, 4ft. 1}in. 
stroke, and the low-pressure cylinder is 25}in. dia- 
meter, 5ft. 6in. stroke, with wrought iron double 
beams vibrating on wrought iron gudgeons, supported 
by pedestals resting on entablatures, each carried by 
6in. columns on massive bed-plates, which in their 
turn are supported by heavy cast iron frames rest- 
ing on lower bed-plates secured to a layer of con- 
crete 6ft. thick, which underlies the whole building. 
The foundation bolts are 6ft. long, with footlock 
q, Plates on their lower ends, and are let down into holes 
, bout 15in. diameter made in the bed of concrete and then 
unup with Portland cement grout. Upon the lower bed- 
plate of each engine, and immediately under the beam, are 
two exhausting and compressing pumps 35in. diameter, 
3ft. stroke, with pump-rods guided at their upper ends by 
parallel motions at either ends of the beams, those at the 
cylinder end guiding also the pairs of piston-rods. 
Sections of these pumps are given in the view taken 
under the engine-house floor on page 495. Each pump 
is arranged either to draw from an 18in. vacuum 
main laid between the pumps through leather flap valves 
or to force through similar valves on the opposite side 
into two 15in. pressure mains, which afterwards unite 
and form one 18in. main. Each pump can be shut off 
from either main at pleasure by screw slide valves, and 
by means of similar valves, air can be taken in from or 
discharged into the atmosphere instead of from and into 
the vacuum and pressure mains. The valves, four in 
each group, 3in. by 4in., are of leather, with suitable iron 
backing pieces, and beat on gun-metal seats, which have 
been so arranged that they can be easily withdrawn and 
exchanged for reserve valves when out of order. Steam 
is supplied to the high-pressure cylinder at 70 lb. 
pressure, and distributed by means of double slides 








AND AIR PUMPS UNDER ENGINE ROOM 





arranged so that the expansion can be varied without 
stopping the engine by altering the length of the cut-off 
slide by means of a right and left-handed screw. The 
condensers are placed on the lower level, under, but to 
one side of the cylinders, and the trunk single-acting air 
pumps 18in. diameter, 2ft. stroke, are under the outer 
ends of the crank-shafts, and worked by crank dises keyed 
on them, the connection to the condenser being by 
inclined Sin. pipes. The injection water is taken from 
a tank under the battery-room, supplied either from the 
deep well or from the water company’s main in the 
building. 

Returning now for a moment to the engines, we may 
point out one or two peculiarities in their construction. 
The first is the use of plunger air pumps. Another is the 
construction of the jet, which has been adopted from the 
condensers used in obtaining a vacuum in sugar machinery, 
a class of work to which Messrs. Eastons and Anderson 
have devoted much attention with marked success. In- 
stead of a rose, each injection pipe is fitted with a couple 
of funnel mouths or dispersers, so that the injection water 
is very fully distributed and the jet just meets the incom- 
ing steam, and although the condensers are not large, a 
very high vacuum is obtained. A third peculiarity lies in 
the method of working the slides. The two main slides are 
driven by a crosshead common to both, and lying close to 
the cylinders. The single rod descending from the centre 
of the crosshead is guided at the bottom, and driven 
through a rocking shaft by the excentric. Wheel and 
sector gearing of remarkably neat design is used for 
shifting the valves at starting, should the engines get on 
or near acentre. The engines are fitted with governors 
of the Porter type. These governors do not operate 
on the expansion gear but on throttle-valves, and the 
arrangement for regulating the velocity of the engine 
is peculiar in that 
the engines are not 
controlled by the 
governors alone, but 
by a secondary regu- 
lator in connection 
with the air main. 
The engine might be 
speeded properly by 
the governor, and from 
some cause the pres- 
sure in the main 
might increase, the 
load would augment, 
and the governors 
would give more 
steam. But this is 
just what they should 
not do, and so a little 
piston and cylinder 
are fitted below each 
governor, and when 
the pressure tends to 
rise in the mains 
these pistons act 
against a weighted 
lever tending to open 
the throttle - valves, 
and close them; so 
that, if the speed 
or the pressure in- 
crease, either  go- 
vernor is free to act 
on the throttle-valve 
and close it. The 
fly-wheels weigh each 
about nine tons. They 


are cast in halves 
with parting pieces, 
turned up on _ the 
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rims, and then separated. 
is of cast iron grating, in order that as much light as 
possible may be admitted to the lower or condenser floor. 
The engine-house is an indifferently designed structure 
with sloping sides and clerestory. Water has to be 
carried on the cylinder covers of the air pumps to 
keep the pumps cool; but even with this precaution 
the leather hinges of the valves are much injured 
by the high temperature, and will have ultimately 
to be replaced by metallic hinges. All the pistons are 
packed with Rams- 

bottom’s rings.  Fi- 


The main or cylinder floor 





~ 








pumps 12in. diameter and lft. 2in. stroke, intended to 
supply air to drive the perforating machines, which 
prepare the paper slips, to which we shall refer further 
on, for the telegraph department. They also actuated 


machinery driving tape carriers employed to convey the , 


message papers across the instrument-room. All this 
mechanism has, however, been done away with. Three 


pumps, each 4in. diameter and Qin. stroke, are arranged 
on the engine for feeding the boilers, for circulating 
the warm water from the hotwells into the passages 


hand corner of the view in the boiler-house, shown 
page 494. 


THE UNDERGROUND WIRE SYSTEM IN LONDON, 


In the days of the private companies each of them had 
underground lines of wires leading out from their central 
stations in various directions. The Electric and Inter- 
national Company had by far the largest mileage. It 
longest line, however, terminated at Paddington Railway 
Station The British and Irish Magnetic Company had 





nally, we may add that 
the necessity of not 
obstructing the light 
to the windows of the 
buildings surrounding 
the courtyard has com- 
pelled the  engine- 
house to be of rather 
contracted and un- 





graceful proportions, 
which is much to be 
regretted, the ma- 
chinery being worthy 
of a better case — 


which, we think, might 

easily have been con- | / 
trived of iron and glass, 
as, indeed, we under- 
stand was originally 
suggested. 

Steam is supplied to 
the engines, as we have 
stated, by boilerg situ- 
ated in the quadrangle 
or court B. A view 
taken in the _ boiler- 
house is given on 
page 494. The boilers 
are separated from the 
engine-house by the 
battery-room, in some 
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respects an objection- 
able arrangement, as 
the steam pipes are 
longer than the whole 
width of the battery- 
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room. The boilers are | "Twe Encinecn 





“Soda 








of the Cornish multi- 
tubular type, 6ft. Gin. 


diameter, Oft. in. 
long each, with two flues, 2ft. 6in. diameter, 14ft. 6in. 
long, terminating in seventy-four 8in. tubes, 5ft. Qin. 


long. 


In one corner of this boiler quadrangle is the well to | 


which we have before alluded. Close to it two 15-horse 
beam engines were erected. Each, by the aid of mortice 
gearing, drives two sets of three-throw pumps, with bar- 
rels 8}in. diameter and 2ft. stroke, which throw 210 gals. 
per minute into stand-pipes. The engines are in duplicate, 
and have cylinders 14in. diameter and 2ft. 6in. stroke. 
Only one engine is now in place, the other having been 
taken down because the well is to be sunk to a greater 
depth. These engines originally drove compressing 





MAINS 


AND PIPE CONNECTIONS 


SECTION OF AN AIR PUMP, WITH CONNECTIONS TO MAINS. 


of the main building for heating purposes, and for the 
high service cold-water supply required throughout the es- 
| tablishment. The two small engines, though duplicates of 
each other, are intended to share the work between them, 
for which purpose the wheels driving the pumps draw out 
of gear, so that one engine may as a rule be devoted to 
raising the water from the well into the tank from which 
all the engines draw their injection. The engines are 
intended to work at a high rate of expansion, and are 
fitted with double slides, so that in the event of one being 
disabled there will be power enough obtained by 
giving more steam to one engine to do the 
work. One of these engines will be seen in the left. 


IN CENTRAL HALL, 


whole | 


a few wires underground to Highgate, the West End of 
London, &e. The smaller companies owned shorter 

\lines. The aggregate length of underground piper, 
owned by all the companies, was perhaps under 40 miles, 
and the total length of wire about 500 miles. 

In the twenty-one years and odd from January, 1870, 
to March, 1891, the length of pipes within the Metro- 
politan area increased to 264 miles, and the wire to 
12,300 miles. Since the last-named date further addi- 
tions have been made, both of pipes and wires. In fact, 
| the work of increase goes on without intermission. 

A large portion of the increase is due to the Post-office 
policy of substituting underground wires for open lines, 
especially in town where the num- 
ber of wires by any route justifies 
the outlay; but the greater cause of 
increase is due to the enormous 
increase of traffic first, by the re- 
duction to one shilling for twenty 
words, and secondly to a further 
reduction, in 1885, to sixpence as 
the initial charge for a telegram of 
twelve words. The total number 
of messages in the last year of 
the companies was, in round num- 
bers, six millions. For the year 
ended March last it was over sixty- 
two millions. Even these latter 
figures do not include all, for the 
press matter transmitted now is 
enormously in excess of that which 
passed over the wires twenty years 
ago. Had it not been for the in- 
troduction of ‘‘ duplex,” ‘ quad- 
ruplex,” and “‘ multiplex” working 
—where one wire is made to carry 
the work of two, four, and six 
respectively—and the enormously 
increased speed of transmission ob- 
tained by the automatic system, 
itis impossible to conceive how 
the traffic could have been disposed 
of had it increased in anything 
like the proportion it has. It may, 
we think, be safely said that but 
for the improvements introduced 
from time to time, there would 
not have been the least chance of 
obtaining the second reduction of 
tariff, without an expenditure for 
wires, offices, and staff, that would 
only have required to be calculated 
to make the change impossible. 

The Central Station in St. Mar- 
tin’s-le-Grand, familiarly known 
to all officials as “T.S.,” is chiefly 
a great “transmitting” office. From 
it there is direct wire communica- 
tion with every telegraph office in 
the metropolis, and with every 
city and town of sufficient import- 
ance in the three kingdoms. The 
number of wires to each place is 
regulated according to the traffic. 
To Glasgow, Liverpool, Man- 
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chester, Newcastle, and other great centres of com- 
merce there are a large number of direct wires, on 
which the instruments used are of the fastest kind. For 
those offices without direct wire communication with each 
other, and for those which are not served by other 
“transmitting” centres, the traffic flows through the 
Central Station. The pneumatic system provides for 
those offices furnished with tubes. For the rest, messages 
are received by wires from the offices where they are 
handed in, and immediately sent forward on others con- 
nected with the offices from which they are to be delivered. 

The economy of this system is obvious. It simplifies 
the work at the smaller offices, and concentrates it.in the 
great centre, where the large staff, elaborate appliances, 
and able supervision, gives the best means of disposing 
of the traffic with the least possible delay. 

These explanatory remarks are necessary to account 
for the very large number of wires which lead into and 
terminate at the central station. Reference to the sketch 
plan—page 506—will, perhaps, best illustrate to what an 
extent the underground wire system has grown in the 
heart of London. All the principal thoroughfares are 
utilised. As the lines become farther removed from the 
centre, they open out in all directions. 
trunk lines to the provinces extend to Denham—beyond 
Uxbridge—and Hounslow, in the west; to Barnet, 
Tottenham, Finchley-road, &c., in the north; to Raynes 


floor, are movable from under the screw heads of the 





| diameter. 


| are somewhat inconvenient to handle; 2in. 


terminals, and give the means of making all the changes 
mentioned above. Every wire is similarly dealt with, so 
that to illustrate one practically illustrates all. It is the 
great number that creates the wonder to the uninitiated 
generally. 

The underground wires are of copper, No. 18 B.W.G. 
insulated with gutta-percha to 7} B.W.G., enclosed in 
cast iron socket pipes; mostly laid below the footways, 
with “ flush ” or surface boxes at intervals, to give access 
to the wires, both for examination and for renewals, 
when necessary. The pipes are generally 3in. internal 
That size will hold eighty conductors of the 
gauge commonly in use. Some pipes are 4in. diameter, 
into which 120 conductors can be drawn, but such cables 
ipes for the 
smaller branch lines are occasionally used, into these 
about forty-four conductors can be drawn. The pipes are 
jointed as for a water or gas service. As the work of 
pipe-laying proceeds, an iron wire is threaded through 
continuously between the flush boxes. This wire after: 


| wards serves to draw the cables into the pipes as it is 


The principal | 
| ground in 400 yard lengths. 


drawn out. The flush boxes are generally fixed one 
hundred yards apart. The cables are delivered on the 
The general practice is to 


| draw one half in one direction, and the second half in the 


| other, from the centre box of a 400 yards length. 


Park, Bromley, Clapham Junction, &c., in the south; and | 


to Stratford and Victoria Docks in the east. The 
subsidiary lines in the inner radius, and the cross con- 
nections between the trunk lines, are too numerous to 
mention. 

Going back to the central station, we may say that every 
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wire that enters the building is first led to the testing room | 
in the basement. Here they are terminated on great | 
vertical boards, fixed round the room. Each wire bears a 
“Street number” and a “ Circuit number.” The “ Street 
number” of each wire is repeated at every “‘joint box” 
on the route it follows, so that it can be readily recognised 
by the “lineman” when he opens the surface box for 
the purpose of testing or changing it. The “ Circuit 
number” is the only recognised title of a London wire 
from end to end. At the instrument, the batteries, 
testing boxes, and every point on the route—the wire 
passes, all concerned speak of, and deal with the wire by 
its number only. It is the same from London to Inver- 
ness, or Aberdeen, or Ireland, as it is on the shortest 
line that radiates from the central. When the trunk 
lines leave the underground portion for the open lines, 
the numbers are grouped according to the route, whether 
railway or road, and duly recorded in a “‘ Circuit book,” 
a copy of which is in the hands of all concerned. Any 
changes or additions to routes are published and circu- 
lated periodically, for general information and corrections 
of the circuit books. On the vertical frames in the 
testing room there are wires leading to the upper floors 
where the telegraph instruments are placed. A short 
piece of wire connects the “Street terminal” to the 
‘‘ Instrument terminal.” This gives the means of testing, 
crossing, and temporary changes of wires in the streets, 
without interfering with the arrangements on the 
Instrument floors. 

On each floor there are other testing boxes, so planned 
as to give the officers controlling the use of the wires and 
apparatus, ready means of changing wires from one part 
of the room to another, or from one form of instrument 
to another, as may be required. 

On page 506 will be found the route of a wire inside the 
building. The short connections in front of the testing 





box in the testing room, and of the one on the instrument 


The 


cables are numbered and jointed afterwards. All joints 


made in the streets are at the boxes, as also the numbers, | 


and are always accessible without again disturbing the 
ground. 

Many of our readers are familiar with the little brown 
tents to be seen in bad weather on the side walks. These 
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DIAGRAM ILLUSTRATING THE PNEUMATIC TUBE SYSTEM 


shelter the men repairing or renewing or laying down 
new wires. They are put over the cast iron joint boxes. 
When necessary to increase the number of wires in any 
part of a line of pipes not already full, or to renew 
the cable in any section, the process is carried out without 
disturbing the flow of traffic through the working wires. 
The first process may be described in a few words as 
under:—A new cable containing the same number of 
wires as the one to be removed, plus the extra wires to 
be drawn in, is laid down at a joint-box midway in a 
section. The gutta-percha is stripped about 2in. at both 
ends, and the copper carefully scraped and cleaned. The 
slack loop of the working wires is then lifted up in the 
joint-box, and about 2in. of the gutta-percha carefully 
stripped from each without dividing the copper conductor 
—see page 506. Both ends of one wire are found in the 
new cable by means of an electric battery and galvano- 
meter. The two ends are then twisted round the bare 
part of the working wire, as shown in Fig. D. The 
working wire is then cut midway of the bared part, and 
the twist on each side completed and temporarily insulated 
with thin sheet gutta-percha. As this is done to each 
working conductor, it follows that its traffic flows through 
one wire of the cable on the ground. When all have been 
so treated, the old cable is drawn out and the new one 
drawn in. The ends of the extra wires are conveniently 
fastened beforehand, so that they are drawn in likewise. 
The process of cutting out of circuit the cable drawn 
out, is likewise done without appreciably interrupting 
working wires, but not quite so perfectly as the cutting 
in is done. Each wire is traced by the testing battery 
and galvanometer, and when both ends are found they 
are cut away one by one, until the whole lot are cleared 
and ready to be removed from the ground. Renewals of 
cables are carried out in a manner practically similar to 
that described. When desired to trace a buried wire at 
a point where there are not any “ street” numbers, an 
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instrument known as a “ wire finder” is used. The wire 
is charged with a quantity of galvanic current from some 
convenient point where it is known; then «ut the point 
where it is required to be traced, exch insviai2d wire of 
the group is placed in close proximity to a magnetic 
needle freely suspended on a pivot. As soon as the wire 
charged with the current is brought over the needle, the 
latter swings at right angles from the magnetic poles, 
thereby indicating it is the wire wanted. Another method 
is to charge the wire as above, and cause the current to 
be broken at fixed intervals to give signals like beats from 
a pendulum. Then place each wire in line with the coil 
of a telephone until the required wire is so placed, when 
the beats will be heard and recognised by induction. 

In addition to the wires used for the transmission of 
telegrams for the public, the Post-office provides and 
maintains private wires and apparatus for public bodies 
and private firms. The whole of the telegraphic system 
for the Metropolitan Police, the Metropolitan Fire Brigade 
of the London County Council, including some 450 fire- 
alarm call points on the public footways, are so provided 
and maintained. The renters of private wires connecting 
their several places of business, &c., are very numerous. 
The apparatus used on private wires are chiefly what is 
known as the A BC telegraph, and the Gower Bell— 
loud-speaking telephone. The tariff rates for private 
wire lines are published in the Postal Guide. The last 
report of the Post-master-General, for the year ended 
March last, shows that the total revenue for private 
| service in the year for the United Kingdom was £139,436; 
| of this sum London is credited with about 80 per cent. 
|The mileage of underground wire used for private wires 
| in London was in March last 3837. A further mileage of 
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635 miles is open wire, radiating in a!l directions to the 
outlying suburbs. 


TESTING, 


As the efficient working of the whole telegraph system 
is dependent on the wires being kept in proper con- 
dition as regards their conductivity and insulation, a 
systematic series of tests is of great importance. With 
respect to the conductivity tests, inasmuch as anything 
wrong in this direction would be almost invariably due to 
a gradual and slow deterioration caused by the wire 
rusting away or to bad joints developing, periodical tests 
taken at intervals of one month are found to be sufficient. 
These monthly conductivity tests are taken by means of 
a Wheatstone bridge between 8.45 and 9.15 in the morn- 
ing, different wires or groups of wires being tested on 
different days. In the case where one wire only can be 
tested at a time—that is, when the further end of the 
wire has to be put to earth—two measurements are 
made, one with the positive current flowing to the line 
and the other with the negative current. The arithmetic 
mean of the two results so obtained gives approxi- 
mately the true resistance of the wire. If there are two 
or more wires running by the same route, then loops 
are made, and a single measurement for each two lines 
only is necessary, as by making a loop the latter 
is not in connection with the earth, and disturb- 
ances due to earth currents, which the double test 
is intended to eliminate, are avoided. Insulation tests 
are taken daily on the main wires between 7:30 
and 7.45 in the morning, the message work on the 
majority of the circuits being interrupted for the purpose. 
A certain number of the wires are, however, kept 
through during the testing of the others, so as to avoid a 
complete interruption of communication. These latter 
wires are in turn tested when the tests of the others are 
completed. 
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The system of testing consists generally in sending 
from one end of the wire under test a current of a 
definite strength, and then measuring at the other end of 
the wire the strength of the current which arrives. The 
difference between these two currents represents the loss, 
and is in proportion to the insulation of the line. 

For purposes of comparison, the total insulation is re- 
duced to a standard, and consequently it is usual to show 
the insulation resistance per mile, and this is obtained by 
multiplying the total insulation resistance by the length 
of the circuit in miles, The insulation of an aérial wire 
when in proper working order should never fall below 
200,000 ohms per mile in England, except under such 
circumstances as dense fog, continued heavy rain, or 
proximity to the sea for a considerable distance. 

When a test shows the existence of a fault, the first 
~~ be taken is to ascertain as nearly as possible its 
locality. 


earth at successive stations until it is localised 
between two stations. At certain stations 
along the lines the wires are led into test-boxes, 
for the purpose of affording facilities for cross- 
ing, disconnecting, and putting to earth. 

Besides the monthly and daily tests, weekly 
tests of the batteries are made by means of 
a special form of apparatus, which enables 
the electro-motive force and the resistance per 
cell of any battery—of any number of cells 
within certain limits—to be measured, without 
any calculation being necessary. 


SIMPLE SIGNALLING INSTRUMENTS. 


The earliest form of telegraph instrument 
was formed with five needles; this number 
was subsequently reduced to two, and_ this 
is entirely superseded by the single needle, 
in which only one pointer is employed. Fig. 19 


current to pass to line, and the depression of the other 
causes a negative current to pass. Fig. 20 shows the 
principle of this arrangement, but the actual commutator 
used is of a somewhat more complex character. 

The dial, as the receiving portion is termed, of which 
a front view is given, consists essentially of a hollow double 
coil of fine silk-covered wire, in the centre of which is 
pivotted a soft iron polarised needle, with an outer 
pointer fixed upon the same axle. 

This system is almost universally used for railway 
telegraphs in England; its chief advantages being its 
simplicity both as to manipulation and working. Also 


no other instrument will work as satisfactorily when 
several offices are placed on a single circuit. 

Acoustical instruments worked on the same principle 
as the needle are known as the Bright's Bell, Neale’s 








Practically, on overgound wires, a fault is | 
localised by simply disconnecting or putting the wire to | 


Dial, and Double Sounder; the latter simply a depart- 
mental improvement on Bright’s Bell. 
The sounder, by which the instrument talks in tele- 





shows the dial of such an instrument. The 
needle normally hangs vertically, and is capable 
of motion to the right and left between two 
stops. The signals are therefore formed by 
combinations of the two directions of deflection, 
a single motion to the left is taken to represent 
the letter e, and one to the right the letter t— 
these being the letters most frequently used. 
All the other letters of the alphabet are formed 
of two, three, or four combinations, in the 
manner indicated by the above figure in which 
the short stroke \ represents a motion to the 
left, and the longer stroke / a motion to the 
right. 

These deflections of the needle at the receiv- 
ing office are controlled from the sending 














PNEUMATIC RECEIVING AND FORWARDING APPARATUS—FRONT AND 


station by means of the mutual action of currents and 
magnets. When a current of electricity passes through 
a conductor the conductor becomes the centre of a 
magnetic field, which exerts magnetic influence upon 
any magnet or magnetic substance—such as soft iron 
—which comes within its range. This influence is so 
appreciable that, if the current passing be very strong, 
iron filings will cluster round the conductor if it be 
placed among them; and even with a comparatively 
weak current its effect upon a magnetic needle is 
to tend to place it in a direction at right angles to 
the direction of the current. Assuming that one is 
facing the conductor placed magnetically north and south, 
and looking in the direction towards which a so-called 
“positive current” is flowing, then a magnetic needle 
similarly placed would tend to deflect to right and left 
with the ‘‘ north” pole towards the right. 

The sending portion of the instrument—known as the 
commutator—consists of two flat “piano” keys, so 





arranged that the depression of one causes a positive 


graphy to the operator, is now the most generally 


adopted hand-worked system used, its principal advan- | 


tages over its competitors being simplicity of con- 
struction, and—in some cases—speed of working, and 
the fact that the eye of the receiving clerk is free to 
follow the record that he is writing. The action of the 
sounder is based upon the fact that if a bar of soft iron 


be surrounded with a coil of insulated wire through which | 


a current is passing, then the iron becomes magnetic. 
Two such cores united by a cross-piece of soft iron form 
a “horseshoe” electro-magnet. Such an electro-magnet 
is used for the sounder, and opposite the free ends of 
the cores is placed another soft iron cross-piece or 
armature, fixed upon a lever so pivotted that a spiral 
spring attached to the end of one arm tends to hold the 
armature away from the poles of the magnet. The 
passing of a current through the coils causes the arma- 
ture to be attracted, and its movement is regulated by 
means of two adjustable limiting screws. These limiting 
screws are so arranged that the two sounds emitted 











by the lever as it strikes upon them are easily distin- 
guished. 

It will be seen that in this instrument we have two 
sounds which result from the passing of every current 
impulse—that emitted through the attraction of the 
armature, and that given by its return to its normal 
position. Between these sounds we have periods of 
silence variable to any extent. The single needle alpha- 
bet is used, but instead of treating with deflections 
to left and right, the short strokes are counted as dots, 
and the longer strokes as dashes. (1) A dot is represented 
by a very short interval of silence between the downward 
stroke and the upward stroke of the armature-lever. 
(2) A dash is represented by an interval three times as 
|long. (8) The space between the elements of a letter is 
| represented by an interval of silence equal to that for a 
| dot, but between the up sound and the next down sound. 
| (4) The space between the letters of a word is of three 
| times the duration of a dot. And (5) that between two 








































BACK VIEW 


words is equal to six dots. Fig. 21 is the latest form. 
The key, by which these signals are spaced out at the 
sending station, is a simple lever with a handle, so 
pivotted as to make electrical contact with one of two 
stops. This is shown diagramatically, Fig. 22. The 
lever K is normally held in contact with the stop 3 by 
means of a spring—not shown—and the sounder for 
receiving is placed between 8 and E. When the handle 
of the lever is pressed, K is brought into contact with 1, 
and a current is sent to line from the battery, shown 
between land E. Thus the duration of the signals is 
determined by the periods during which K is depressed. 
The sounder, however, and other similar instruments, 
where a comparatively considerable mechanical effect is 
required in order to secure satisfactory signals, requires 
such a current as would be inconvenient to use upon a 
long line. Hence the introduction of a relay becomes 
desirable. The relay is really neither more nor less than 
a more delicate form of the electro-magnet and lever 
employed for the sounder. It is wound with a finer and 
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longer wire—finer only in order to get increased length of 
wire in the available space—and all its parts are very 
delicately proportioned with a view to its acting with 
very weak currents; the lever and limiting stops are in 
this case made to take the place of the key, and thus a 
fresh battery, situated in the receiving-office, and called 
a local battery, is introduced, by means of which the 
sounder or other receiving instrument is actuated. 





oe 


Fig. 19—Single Needle Dial 


It will be at once evident that the possibility of 
securing a permanent record of the signals sent may 
often be of considerable importance, hence early efforts 
were made to secure such a record. In the Morse 

form of such an instrument 
the armature lever of the sounder 
| was extended, and fitted with a 
small steel stylus, capable of 
being moved by the attraction 
of the armature into a groove 
@ Q in a metal roller, over which a 
L : slip of paper was made to pass 
by clockwork mechanism. The 
movement of the armature then 

a) Zz [T]} embossed a mark upon the 

I moving slip, which would appear 
in the form of a dot or a dash 
according to the duration of the 
signal. The reading of the 
embossed slip proved so fati- 
guing to the eye that the 
embosser has now been entirely 

lili displaced by the ink-writer, an 

instrument which gives the 

Fig. 20—The Sender = hermanent record in ink instead 
of by embossed marks. 

The instruments which we have hitherto described 
require more or less skill for their manipulation, 
and so do not lend themselves to use by unskilled 
operators, such as are necessarily employed in small 
village post-offices; and for such purposes it is there- 















Fig. 21-The Sounder 


fore usual to supply an instrument which, althougl 
mechanically and electrically one of the most elaborat 
and most difficult of adjustment, is very simple a: 
regards its manipulation. This is the Wheatstone’s 








Fig. 22—Sending Key. 


ABC. By this system the signals are arranged around 
a dial, which is surrounded by a series of keys—one key 
for each signal—and having an index pointer in the 
centre. 

The key opposite the signal to be sent is depressed, 
and a handle is turned until the index moves and comes 
to rest opposite that signal. Thus the signals are sent 
in rotation, the message being spelt out letter by letter 
by the pointer. The signals are read at the receiving 
station upon a similarly engraved dial, around which a 
very light pointer moves, and the transmitting instru- 
ment—the communicator—is so arranged that alternate 
reverse currents pass to line for each step forward of 


the index, and these reversals so act upon the indicator 
—as the receiving instrument is called—that the pointer 
moves to signals in correspondence with those indicated 
at the sending station. 


DUPLEX TELEGRAPHY. 


The rapid increase in the business of telegraphy has 
called forth the exercise of the ingenuity of telegraph 
engineers to increase the capacity of a single wire for the 
transmission of messages. ' Duplex telegraphy is one 
way by which this has been effected. By this system 
messages can be sent on one line in both directions at 
the same time, thus practically doubling the carrying 
capacity of the wire, because station A can transmit a 
message to station B while B is sending another message 
to A. Under ordinary circumstances, when A is working 
to B on the open circuit principle, any interference on 
the part of B disconnects his receiving instrument, and 
so prevents A’s signals from being recorded. If now it 
can be arranged that the receiving instruments at both 
stations can be always in circuit, yet only affected by the 
currents sent from their own station when these currents 
interfere with the currents sent from the other station, 
then duplex telegraphy becomes possible. There are 
several modes of doing this, but we shall confine our- 
selves to a description of the differential method, which 
is almost exclusively that adopted in the British postal 
telegraphs. 

If two circuits of precisely equal resistance be open to 
a current, it will divide itself equally between the two, 
and the currents in each wire will 
be exactly equal. If, for instance, 
the wire Zl E offers the same = l 
resistance as the wire ZrE, the 
current from the battery Z—C in 1 
will have precisely the same strength 
as the current in r. 

Now let the electro- magnet E 
be similarly wound with two wires 
of equal length, one of which is 
in connection with 7, and the other in 4 
connection with r. If the current 
through / traverse the electro-magnet 
in the reverse direction to that through 7, it is evident 
that if the currents are equal, the polarity induced by the 
one current must be exactly neutralised by that induced 
by the other current, for the effects are equal and 
opposite, and so, although the current is passing, there 
will be no magnetism excited. Thus, as long as the two 
circuits are intact the currents which flow will not affect 
the electro-magnet; but if the current in r be inter- 
rupted, that in 7 will excite the electro-magnet, and if 
that in J be interrupted, the current in r will excite the 
electro-magnet. 
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Fig. 28—Diagram Illustrating Duplex Telegraphy 


Assume A and B—Fig. 23—to be two stations connected 
together by the line wire 1. Let E be an electro- 
nagnet at A, wound as just described, and E’ a similar 
me at B, K a key, and B a battery. Let r and 7’ repre- 
sent resistance coils or artificial lines, each giving a 
‘esistance equal to the line circuit. Now let us in the 
irst place assume A alone to be working to B. Every 
time the key K at A is depressed a current is sent from 
A’s battery. This current divides at a, the one half 
zoing through the wire in connection with 7 in E, 
through J, and at B, through the wire in connection with 
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time that A is working to B, what happens? Every line 
current that leaves A at the same time that a line 
current leaves B is neutralised. The compensation 
current at A is now able to excite the electro-magnet, 
and the armature is moved in precisely the same way as 
if B's currents were received. In the same way B’s line 
currents are neutralised, and its compensation currents 
move the armature of E’ in precisely the same way as if 
A’s currents were received. Thus E and E’ continue to 
be worked by their respective stations, regardless of 
the fact that the line currents are being continually 
neutralised, so that practically no current flows between 
A and B, and that they are operated sometimes by the 
line current and sometimes by the compensation current. 
Thus, while A sends messages to B, B can be sending 
messages to A upon the same wire and at the same time. 

We assumed that the line current received at A from B 
was exactly equal to that proceeding from A to B, and that 
therefore they were exactly neutralised; but it is not so 
in practice, for, owing to the effects of bad insulation, the 
incoming line current is always weaker than the outgoing 
one. Hence the current received at A from B does not 
neutralise the whole of the current sent from A to B, but 
only a portion of it. It so weakens A’s current to line 
that the compensation current preponderates over this 
resultant current, and the signals are registered by the 
preponderance. The difference in the strength of these 
two currents when both stations are working is very 
nearly equal to the strength of the current received at A 
when B alone works, so that the marks, whether made 
by the received line current or by the preponderating 
compensation current, are practically the same. 

We have shown in the diagram that the same poles of 
the battery are to line, and that therefore the line currents 
flow in opposite directions; but the same effects occur if 
the opposite poles are to line, and the currents flow in the 
same direction. If the current from B flows in the same 
direction as that from A, the effect, when the two stations 
work simultaneously, is not to weaken the resultant 
current, but to strengthen it, and therefore to produce a 
preponderance of the current in wire / over that in wire r 
of relay E, and consequently to register signals; but in 
this case the marks made at A when both stations are 
working simultaneously are not made by the preponder- 
ance of the compensation current over the line current, 
but by the excess of the resultant line current over the 
compensation current. 

This is the principle of the system, which may be 
applied to any form of instrument, whether it be a direct 
ink-writer, a single needle, or a relay. As most circuits 
are worked with relays, Fig. 24 illustrates such a 
system. This is done in simple form. P is an ordinary 
polarised relay whose tongue moves between the two 
points in connection with terminals S and M. Its normal 

sition is against S. The line current moves it against 
Nt, and thus works the local circuit in which is placed 
the sounder or writer W. Each bobbin of the electro- 
magnet is similarly wound with two wires of equal length 
and resistance, and the inner ends on one bobbin are then 
joined to the outer ends on the other, so that there are 
thus two circuits, each comprising one wire on both 
bobbins, and making an equal number of convolutions 
round the electro-magnet. The ends of the one wire are 
brought to the terminals D and U, and the ends of the 


other wire to the terminals and Tf, now, while 
a current is traversing the circuit U to D in a direction 
to actuate the tongue, a second current of exactly equal 
strength is flowing between () and () in the opposite 
direction, the effect on the tongue of the relay must be 
nil. The line wire at the up station is attached to 
terminal D, and the compensation wire to terminal 

Terminals ©) and U are connected together by a brass 
strap and connected to the lever of the key K, which in 
its position of rest joins these two terminals to earth 
through the back contact. The other end of the line 
wire, of course, makes earth through the apparatus at 
the down station, which is similarly connected up, 
except that the line wire is attached to ©) and the 


compensation circuit to D. 
The other extremity of the 

















compensation circuit makes 
earth at E through the resist- 
ance coils R, which can be 
varied at will. 

Now let the key at the 
Up Station be depressed; a 
current flows and divides at 


©) U, one portion passing 
through the coils of the relay 
from U to D and so out to the 

















line, thence to earth at the 
down station by way of the 











Fig 23—OIAGRAM ILLUSTRATING RELAY 


lin E’, through the key K’ at B to earth, and thence 
back to the battery. This is called the line current. 
The other half, which is called the compensation current, 
passes around the electro-magnet E, through the wire in 
connection with r, through r, and back to the battery. 
As these two currents are equal, their effect on E is nil, 
but the line current passing through one coil only of E’ 
operates it, and causes signals to be given. Thus while 
A telegraphs to B its own instrument is not affected, but 
that at B is actuated. Similarly, when B alone is work- 
ing to A its own instrument is not affected, but that at A 
is actuated, But when B is working to A at the same 











relay coil () (©), the key 
and the resistance coil R. 
This portion of the current 
tends to move the tongue of 
the up station relay against 
the stop M. The other 
portion passes through the 


compensation coil ©) @) 


of the relay, through the resistance coils R, to earth at 
E, tending to hold the tongue of the relay against the 
stop S. If these two currents are of equal strength they 
will not influence the tongue of the relay, because they 
tend to move it with equal force in opposite directions. 
But if they be of unequal strength, y soe the tongue of 
the relay will tend to move in the direction of the 
stronger current, and by a force equivalent to that of 
a current equal to the difference between the two currents. 
Let us at first insert in the adjustable resistance R, a 
resistance large compared with that of the line, then the 
current passing through the compensating circuit will 
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be canalferety, less than that passing through the | meter double wound in the same way as the relay coils, | has to pass the additional resistance R,. Thus C, really 
line circuit. very time the key K is depressed the | the line current passing through one coil and the com- | represents the capacity of the further sections of the line. 
yelay will work, and will cause signals to be made. By | pensation current through the other in the opposite | It should be noticed that the discharge has two paths, 
gradually decreasing the resistance in R the difference in | direction. Thus, when the compensation circuit is | one through R and the other through the relay, and it is 
strength between the two currents will be diminished, | properly adjusted, the outgoing current will produce no | only that portion which takes the latter course that has 


until at last a point is attained where their strength is | effect upon the galvanometer. | an influence on the balance. 

equal, and where the tongue of the relay will be unaffected | Another modifying influence present on a telegraph | The compensation for capacity may be adjusted by aid 
by the movement of the key. ‘The arti- of the differential galvanometer, but as a rule it 
ficial resistance R is now equal to that of cee 9 om : is found better to adjust by the passing of working 





signals. 

As there are always times during which the 
requirements of business do not require that a 
circuit should be worked as duplex, and as it 
occasionally happens that from line variations, 
&c., duplex working proves temporarily impractic- 
able, all duplex circuits are fitted with switches 
by which recourse can be had to ordinary working, 
still using the same apparatus. 

Duplex working is applied with great advantage 
to the fast speed system—see next section — 


the line circuit beyond terminal D. 

The line currents which are received at the 
up station from the down enter at terminal D, 
pass through the coil D U of the relay, and so 
to earth through the back contact of the key, 
moving the tongue against the stop M, and 


recording signals in the usual way. Now, it is eC ©C& © Cc) ©C€ CEC Co) © 

evident that when A alone works to B, A’s relay . ~ : - ' 

remains unaffected while B’s relay records the 

signals sent from A. When, under similar cir- (6) (6) (6) (6) (9) (6) (S) (6) 
AMBURG HANWELL EARLS COURT 


cumstances, B alone works to A, B’s relay 





remains or = —— a relay records the Se Se a a Pay becomes genre to secure a speed of 

signals sent by B. ut when B works to A at 250 words a minute in both directions simultane- 

the same ‘oes that A is working to B, the (o) ©) ©) ©) ©) ©) ously. 

outgoing line current from each station is in- pi2 ae pse 2 72 2 

creased in strength by an amount equal to the a THE QUADRUPLEX SYSTEM. 

strength of the incoming line current at each (6) (6) -) (0) (e) (S) (C) By means of this system four distinct mes- 

place; this, therefore, preponderates over the CAMBERWELL ROOM © ASKEW «© WANTAGE. «NEWMARKET HARVE ROYALCRESCENT sages are passed over one wire at the same 

compensation current at each place to an extent = NEW RD. moan a time, two being sent from A to B, whilst two 
z (S) others are also being sent from BtoA. Four 
s telegraphists are thus required at each end of the 


wire. 

The principle of working is based upon the 
fact that currents of electricity differ from each 
other only in strength and direction. If one 
instrument works with change of direction only, 








work to each other simultaneously as when a= 
they work to each other separately and inde- ©) © © 
pendently. CENTRAL UNIVERSAL HAMPTON EUSTON RD.ST. _ Me estan eco st. 
There are certain irregularities in the working — en ed. 5 ee et onli : 
of such a system in actual practice which have Bry. hee and another with change of strength only, then 
to be Teor agra, a te wetntbane 7 he Corner of Test Sex. _o— pe a rete che ye yng —_ 
resistance and in the electrostatic capacity o aa ; __ vided the strength can be altered without affecting 
the line. Telegraph wires, in fact, are in a constant | line is electrostatic capacity—that is, in brief, the power | the direction, or the direction can be changed with- 
state of change. If A and B be connected together | which it has of retaining or accumulating a portion of | out affecting the strength. This is accomplished by 
by an aérial wire supported at intervals of about | any current passing in it. This also has to be provided | combining double current and single current working in 
80 yards upon earthenware insulators, then the current | for in the compensation circuit, and this is done by means | such a way that one relay is worked by the one system, 
which arrives at B from A must necessarily be less of condensers. As the capacity of the line varies with | and the other relay by the other system. A current is 
than that which leaves A, because at each pole a small | weather and from other causes, the condenser must be constantly flowing through the line; a change in its 
portion of the current escapes or leaks to earth. No | made variable also. | direction operates one relay, an increase in its strength 
earthenware support is an absolute insulator. Moisture| The method of applying condensers in the com- | operates the other relay. The first is a simple polarised 
is deposited upon its surface. The amount of this | pensation circuit is shown by a diagram—Fig. 25. ' relay, differentially wound, the rigid tongue of which 
ager a ne — = am 
ally varies, an reversal o e 
the resistance of current, whatever 
the insulator to its strength; the 
the leakage of the second relay may 
oo nates be — re 
with it. ence non-polarised, 
the difference be- and is adjusted, 
tween the current . : i See es EE EAE by means of anta- 
leaving Aan a that idle eee oe ee 2 — : — 
arriving @ is so as to fa’ re- 
constantly vary- spond to the cur- 
ing, and the effect rent the direction 
upon the current of which is 
leaving A is pre- changed, unless 
cisely the same that current be 
as though the re- considerably 
sistance of the strengthened. 
line varied. If Thus the two 


moisture be abun- relays are  per- 


yrecisely equal to the normal current received. z 
oe marks continue to be recorded with the © © © 
same force and regularity when the stations F 

© © 





























dant more current fectly indepen- 
leaves A, and the dent of each 
effect at the send- othe. They ac- 
ing end is the tuate separate 
same as though sounders, and 
the resistance of each is under 
the line wire were the control of its 
reduced, but of own receiving 
course the in- operator. 

creased current is The sending 
not received at the ‘ telegraphists ope- 
other end. If the HTT ii rate the trans- 
insulators become * mitting keys K, 


and K,, shown 
in Figure 26 on 
either side of the 
switch Q. The 
reception is from 
the sounders 8, 
and 8. 

The section on 
the left of the 
switch Q is the 
portion which 
works with 
change of direc: 
tion only, and is 


dry, less current 
leaves A, and the 
effect is the same 
as though the re- 
sistance of the line 
were increased. 
In fact, the re- 
sistance of the 
circuit does vary 
with the amount 
of moisture depo- 
sited on the insu- 
lators, and with 














the amount of dirt 
which necessarily INTERIOR OF TEST BOX, PROVINCIAL GALLERY known as the A 
adheres to them. side; whilst the 


Rain, fog, dew, and mist affect it. Lines exposed to the In this arrangement the current in passing to earth | section on the right of the switch works only when the 


spray of the sea or the smoke of manufactories are pecu- | through the compensation resistance — rheostat — R | strength of the current is increased, which is accomplished 























liarly liable to this variation. | charges the condenser C, to an extent which can be | by the key Kg. 

Various causes introduce irregularities which interfere | regulated by the adjustable resistance R,, and C, is also, The arrangement of the apparatus and their connec- 
with the constancy of a line. The wires are constantly | tions for ‘“‘ Up ” terminal offices is shown by the following 
subject to accidents of various kinds, many of which tend diagram :— 
to produce variable resistance. LINE * iil RELAY | Aland B 1 are the relays which are used to respond 

Now what effect has this vaviation of the resistance of R CO | to the ch s in the currents sent by K 1 and K 2 at the 
the line wire upon duplex working, and how is it provided 5 d | other end of the wire. 
for? Clearly it disturbs the equality of the line and QR, | Ais a simple polarised relay, wound differentially, 
compensating currents, and causes the one to prepon- —_—_—_ | and so connected up as to respond to the working of thc 
derate over the other; and if no means were adopted to —— | double current or reversing key, K 1. It acts indeper- 
compensate for this variation, duplex telegraphy would RL : | dently of the strength of the current, and is therefore 
be impossible. The resistance, therefore, in the com- — | not affected by the increment key, K 2. It is made to 
pensation circuit is not made a fixed quantity, but consists ed | operate the sounder S 1 by completing the circuit of local 
of a series of resistance coils by which the resistance of C, | battery Z,. : 
the compensation circuit can be varied in consonance Fig. 25—Diagram Illustrating Condensers The relay B1 responds only to an increase in the 
with the variation of the line circuit. This instrument is | | strength of the current, and therefore only to the work- 
called a Rheostat. charged to a degree which is still further modified by the | ing of the increment key K, of the distant station. It 


The compensation current is regulated by this by resistance—sometimes adjustable—R,. The discharge completes the circuit of the local battery / through tl e 
means of a differential galvanometer, that is, a galvano- | from C, then takes place through R,, while that from C, | sounder 8. This sounder S, called the “relaying 
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sounder,” acts as a relay to a second sounder Sg, called 
the “reading sounder,” which is worked by another local 
battery 7,. In anormal state the armature of §S is held 
down while that of S, is up, but when the tongue ¢ 
moves, as it does when the increment key K, is depressed 
so as to send the whole current to line, then the current 
from / is interrupted, and the circuit of J, is completed 
by the rising of the armature S, causing the sounder S, 
to work. 

The condenser ¢ is used for compensating the static 
charge of the line; it is provided with one adjustable 
retardation coil R, for lines of moderate length, and with 
an additional coil for long lines. R is a rheostat which is 
used for balancing the resistance of the line wire. Its 
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Fiz. 26—DIAGRAW ILLUSTRATING QUADRUPLEX SY3TEM 
construction is such that variations of the line due to 
changes of weather can be easily and quickly set right. 
The resistance r, is fixed at the approximate resistance 
of the battery E,, and is cut in and out of circuit by 
the working of the key K,. It is in cireuit when 
the key is at rest, and out when the key is depressed to 
transmit a signal. Its function is to preserve the resist- 
ance balance irrespective of the position of Ky. § is 
also a fixed resistance, and is necessary only when cells of 
low resistance, such at bichromates, are employed. Its 
function is simply to mitigate the sparking which would 
otherwise occur at the contact points of the keys. The 
resistance r, is approximately equal to that of the whole 
battery, including the resistance of s. It is used to 
facilitate balancing under some conditions. The differ- 
ential galvanometer G is also used for balancing and test- 
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ing. By its aid a clerk may ascertain at a glance the 
state of the electrical balance, and it also tells him in 
which direction the rheostat R requires adjustment to 
restore equilibrium. ‘The system has been greatly im- 
proved since its introduction, so much so that in cases 
where the working was indifferent with a battery of 200 
volts it is now satisfactory with 130 volts. There are 
thirty wires permanently equipped with quadruplex appa- 
ratus, and four or five additional circuits are frequently in 
operation in connection with race meetings and special 


events which cause a large influx of traffic for a short | 


time. About 150 messages per hour can be readily dis- 











In the annexed Fig. 27, A and B represent two sepa. 
rate offices connected together by a line wire. If the 
arms a and 8, in electrical connection with the line wire 
at A and B, rotate simultaneously around the circles 
1, 2, 3, and 4, in the direction of the arrows, making con. 
tact upon the segments as they pass, then when a is at 
Al, 6 will be at B1; when a is at A2, b will be at BQ; 
and similarly for 3 and 4. If 1, 2, 3, and 4 at each office 
be each in connection with a set of similar telegraphic 
apparatus, the four sets at one office will be in direct 
communication with the four sets at the other office ag 
the arms a b touch their corresponding segments. Thus 
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INTERIOR OF TEST 


posed of ; but, under good working conditions, 200 per 
hour have been passed over a quadruplex circuit for 
several consecutive hours. 


MULTIPLEX TELEGRAPHY. 


The multiplex system is based upon two main prin- 
ciples—first, that of synchronism, or the simultaneous 
motion of similar pieces of apparatus at two different 
places; and secondly, that of distributing to several tele- 
graphists the use of a wire for very short equal periods of 
time, so that practically each telegraphist has the line to 
himself during these periods. The combination of these 
principles of working was introduced by Meyer in 1878; 
it was improved upon by Baudot in 1881. Synchronism 
was further improved by Delany in 1882, and the system 
reached the practical stage in 1884. 


SKETCH IN BATTERY ROOM 


| of the two arms rotating over the segments. 


ROOM IN BASEMENT 


for each rotation of the arms the instruments at Al and 
B1 will be in direct communication with each other once, 
and so on with those at A2 and Bg, &c. 

If each segment be divided into four segments, as 
shown in the following figure, and by means of these be 
connected with the four instruments instead of with only 


, one of them, then during one complete rotation each arm 


will place corresponding instruments in communication 


| with each other four times; or if each circle be divided 


into forty segments and each of these forty into four seg- 
ments, then corresponding instruments will be in com- 
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munication with each other forty times during each 
complete rotation of the arms “ta” and ‘*b” of the dis- 
tributors. In practice this subdivision is extended so far 
that the intervals of disconnection are so short that with 
the apparatus used they may be neglected, so that each 
set of apparatus is worked as if it and its corresponding 
set at the distant end were alone connected to the line. 
The segments are ultimately grouped according to the 
number of ways of working. The great difficulty to 
be overcome was to secure the synchronous movement 



































Fig. 28—Synchronising Vibrator 


The nearest 
approach to isochronism can be obtained with two 
tuning forks pitched to absolutely the same note, and 
set in vibration by currents like an electric trembling 
bell; but the deposition of dirt, dust, or moisture, 
changes of temperature, variation of current, produce 
changes which affect the rate of motion. 

Paul la Cour, of Copenhagen, invented an ingenious 
way of maintaining synchronism, the principle of which 
has been introduced into the multiplex system, A simple 
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reed R, shown in the annexed Fig. 28, is now used as the 
means of keeping the distributor in motion. R is simply 
a flat bar of mild steel firmly clamped at one end between 
two V pieces and a steel plate by the screw §,, the other 
end being free. Its vibrations are maintained by the 
electro-magnet M excited by a battery every time con- 
tact is made at H. 

The normal rate of vibration may be adjusted in various 
ways, but the most satisfactory arrangement is a rheostat 
of suitable resistances placed in the local circuit of the 
electro-magnet; a weight W is also added friction-tight 
to the reed to bring its rate of vibration within the range 
of the rheostat. The contact spring H is fixed to a 
hinged lever L, and this is adjustable horizontally 
through the pillar P, so that the contacts can be easily 
removed for cleaning and burnishing, and then be as 
easily replaced in their original position. 

The method of subdividing and arranging the segments 
of the distributor will be seen from Fig. 29. 

The complete circle is divided into 162 equal spaces 
furnished with segments insulated from each other; 144 
of these segments are connected to form twelve groups 
for telegraphing, the remaining spaces being fitted with 
segments for synchronising purposes. Segments 1 and 
1, 2, and 2, 3, and 3, and so on are electrically connected 





Fig. 29—Distributor Segment 


together to form the groups, and each group of twelve 
segments thus arranged is connected to a terminal on the 
base of the instrument. 

In the figure the segments in only one-third of the 
circle are shown, but the remaining two-thirds are simply 
repetitions of that portion. The segments numbered 1 and 
2 are electrically connected to the telegraphic instrument 
numbered 1; the segments numbered 8 and 4 are con- 
nected to the telegraphic instrument numbered 2, and so 
on; two groups of segments being required for each arm 
of six long circuits. 

The six spaces for the eighteen remaining segments 
which are required for synchronising are actually filled 
by twenty-four segments, the space allotted to the 
“receiving correcting segments” being fitted with five 
slightly smaller segments in the space which would be 
occupied by three segments of the ordinary size and two 
spokes of the centre plate, the latter being cut out of the 
plate in the three positions opposite the receiving cor- 
recting segments. ‘These segments are distinguished from 
the circuit segments by dashes, thus: ——~ —— —— __ 
and when five such segments are fitted the fifth is marked 
by five dashes. 

The segments set apart for the purposes of the 
‘sending ” correction are of the same size as the circuit 
segments, and they are separated from each other by the 
teeth of the centre plate, in the same manner as the 


circuit segments. They are marked ' ° , in the figure. 
These six sets of correcting segments occupy six equi- 
distant spaces in the circle, and they are connected to- 
gether, and to terminals in the same manner as the 
circuit segments. 

The battery which sends the correction is usually con- 
nected to the segment marked with a single dot, the next 
segment being left disconnected, and the third segment 
being connected to earth to discharge the line. The relay 
which receives the correction is connected to one of the 
segments marked with dashes, the proper segment being 
always determined by experiment. 

The arm or trailer passes lightly over the surface, 
coming successively in contact with every segment. 
It is electrically connected to the line wire. Its func- 
tion is to place the line wire successively in connec- 
tion with the segments in the different groups. The 
currents of electricity that flow through the line wire are 
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Fig, 30—La Ccur’s Wheel 


dependent upon the operations performed upon the tele- 
graphic apparatus, and they are broken up into short 
rapid pulsations or impulses by the momentary contact 
made by the trailer. 

The uniform rotation of the trailer is produced by La 
Cour’s wheel W shown above in Fig. 80. The wheel is 


placed before the poles of the electro-magnet M, which 
are magnetised periodically and regularly by currents 
from the battery B sent at each vibration of the reed R. 
The toothed wheel to the arbor of which the trailer is 
attached is thus propelled with great uniformity, for as 
the impulses are due to the vibrations of the reed, the 
motion of the wheel must follow those vibrations exactly. 

It will be seen from the last figure that the battery B 
actuates the distributor in addition to the reed by means 
of one contact only on the reed, the latter being kept in 
vibratory motion by the current due to the difference of 
potential at the terminals of the resistance r, which is 
placed in the motor circuit for that purpose. The resist- 
ance of r, is 7”. A condenser C of half a micro-farad 
capacity is placed around the electro-magnet M of the 
distributor to prevent sparking at the contact point H of 
the reed, and a timing resistance r, of 100” is in series 
circuit with this condenser. The mode in which the 
apparatus is connected for a short line worked single 
current is shown by the following diagram :— 

A portion of one group of segments of the distributor 
at each office is indicated, and the trailers are shown to 
be in contact with corresponding segments which direct 
the current to the telegraphic apparatus, consisting of a 
Morse sounder set. 

The relay R, is of the Post-office standard form, but it 
is much larger. Its cores are nearly 4in. long by jin. 
in diameter, and it is wound to a resistance of 1200 
ohms with copper wire six mils in diameter to make it 
extremely sensitive. 

The impulses of current passing through the line wire, 
each lasting only of a second, are converted into 
continuous telegraphic symbols, such as Morse characters, 
by means of a condenser C, of 10 micro-farads capacity 
which is connected across the coils of the relay. 

In Fig. 81 is shown the details of correcting. 
The trailer at station A is on one of the segments from 
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Fig. 31—Diagram Illustrating Multiplex System 


which a correction is sent, and that at station Bis on 
one of the segments intended to receive it, but the 
segment actually connected to the correcting apparatus 
depends upon the retardation of the line, and is always 
at least one segment away from the theoretically correct 
position, because the apparatus must be somewhat out 
of synchronism before it requires to be corrected. 

Suppose a line having no retardation, if the wheels 
are in perfect synchronism the trailer at B is on the 
segment shown by one dash, when at A it is on the 
sending segment shown by one dot, and vice versd, hence 
the current flows to earth at B, and does not affect the 
correcting apparatus; but when the wheel at B is in the 
least degree behind that at A, then the trailer at B is on 
the segment which is connected to the relay R,, a 
current flows, it actuates relay R,, the electro-magnet S 
ceases to be excited, the lever rises from the lower 
contact of the relaying sounder §, the local circuit of 
the reed magnet is momentarily disconnected, and the 
rate of vibration of the reed is temporarily accelerated, 
synchronism is again obtained, and the correcting currents 
again flow to earth. Six correcting currents are sent at 
each revolution of the trailer, three in one direction and 
three in the other. Thus a very slight deviation is 
speedily rectified. 

The method of correcting has been simplified, and is a 
great improvement on Delany’s; the correcting electro- 
magnet of the reed has been dispensed with; the action 
is automatic, and synchronism is maintained to an 
extent that has never before been known. 

The trailer rotates nearly three times in one second, 
hence about 500 contacts are made each second in 
six-way working. 








The distance to which the system can be worked 
six ways is limited, for, owing to the retarding effect of 
static induction, the number of currents which can be 
sent per second depends upon the static capacity of the 
line. Now, as the static capacity of the line has the 
effect of retarding the speed of the current, it follows 
that the limit of working is dependent on the magnitude 
of the static capacity, for if the current be late it will 
enter the wrong segments, and contusion of signals will 
result. 

The retarding effect of static capacity can be met by 
coupling up the groups to give a greater number of 
segments to each arm, or by making the segments of 
greater breadth, but this has the effect of reducing the 
number of ways of working. For instance, a cur- 
rent sent from London to Birmingham is about ;45th 
of a second — ‘002 seconds —in transit; it is really a 
little longer before the height of the wave or greatest 
effect is attained; and, as the trailer occupies about 
s}oth of a second in passing over one segment, it follows 
that a current sent out from London by the trailer when 
moving over segment 1 will be received at Birmingham 
on segment 2. Both trailers will, however, continue to 
run on corresponding segments, as both are moving at 
the same rate; the delay is with the line. 

Now, if a London- Manchester wire be taken, the 
greatest effect is reached in about ‘0035 seconds, and in 
that time the trailer would have passed over very nearly 
two segments, and would be in position to receive the 
current mainly on segment 3, where it would arrive. 
Between London and Liverpool the time of transit is very 
slightly more than to Manchester; but between London 
and Brighton, on some wires, it is only ‘001 seconds. 
Hexode, or six ways, can, therefore, be worked on wires 
having a retarding effect, which must not exceed -002 
seconds, because two groups of circuit segments are 
required for each arm, and there are 12 groups. Where, 
however, the retarding effect exceeds ‘003 seconds, but 
is within ‘004 seconds, three groups of segments are 
required for each arm, and four arms (tetrode) become 
the limit. Beyond ‘004 seconds, or two segments retarda- 
tion, it has up to the present been necessary to limit 
the working to triode, three ways; but tetrode is now in 
operation between London and Manchester and between 
London and Liverpool on some suitable wires. 

Sixteen wires have been fitted with multiplex apparatus; 
six of these are worked hexode, six tetrode, and four 
triode. At Scarborough and Grimsby the circuits are 
specially arranged to serve local offices as well as the 
head office, thus saving the work and delay of trans- 
mitting the messages. 

The advantage of the multiplex system is that it does 
not disturb the general mode of working adopted in this 
country. The sounder system is retained. Key working 
is maintained. Each telegraphist has an independent 
circuit. When there is a rush of traffic in one direction 
the system can be worked all in one direction, and not 
only half of it as in the quadruplex. 


AUTOMATIC TELEGRAPHY, 


The several kinds of apparatus already described are 
dependent entirely upon the hand for the transmission of 
the signals, and this necessarily limits the possible speed 
of transmission. Even the Sounder—the fastest hand- 
worked instrument now used—cannot be worked by the 
most expert of operators at a rate exceeding forty-five 
words a-minute. This, however, is by no means the 
limit of speed at which signals can be recorded, even by 
the simple Morse ink-writer. The muscular motion of 
the wrist and the directive action of the mind have com- 
paratively confined limits, both as regards speed and the 
period during which uninterrupted action can be main- 
tained; but if the manipulation of the human agent be 





Fig. 32—The Perforator 


replaced by the precision and regularity of a suitably 
arranged machine, not only can we attain, but far exceed, 
the highest speed of the ordinary Morse or Sounder. 
Hence early efforts were made to replace the hand- 
worked key by some mechanical contrivance which 
would not only remove the defects inherent to manual 
labour, but would secure precision in the formation of 
the characters, accuracy in the dispatch of messages, and 
speed in transmission. Bain, in the year 1846, was the 
first to propose this. He punched broad dots and 
dashes in paper ribbon, which was drawn with uniform 
velocity over a metal roller and beneath styles or brushes 
of wire, which thus replaced the key, for whenever a 
hole occurred:a current was sent by the brushes coming 
in contact with the roller. The recording instrument 
was his chemical marker. At that time, however, such 
a system was really scarcely needed; but now that tele- 
graphic business has increased so enormously that extra 
wires are needed in every direction, apparatus which 
increases the capacity of the wires, by sending through 
them a greater number of messages in a given time, are 
absolutely indispensable. 

Automatic telegraphy as now used is based upon 
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a plex susgested by the late Sir Charles Wheatstone. 
Bain’s method of punching has been considerably 
modified, and the messages are recorded on an exceed- 
ingly delicate form of direct ink-writer. 

The apparatus consists of three parts—the perforator, 
by which the message is prepared by punching holes in a 
paper ribbon; the transmitter, which sends the message 
under the control of the punched paper; and the receiver, 
which records the message at the distant station when 
thus sent by the transmitter. 

The perforator, which is shown in Fig. 
sists of three leveis 
or keys, five pun- 


82, con- 


| and connected respectively to “down line” and “earth.” | 


| The lever is so pivotted and the contacts are so arranged 
| that when D makes contact with Z‘, U is in contact with 
| C*; and when D moves against C*, U is changed over to 
| Z*. Thus reverse currents are sent to line. So long as 


| the upper part of D U is to the left a “ spacing” current is 
| sent toline ; and when itis tothe right a ‘‘ marking” current 

is being sent. If, therefore, the lever be made to vibrate 
| between these two positions regularly and continuously, 
| @ succession of reversals will pass to the line; and if a 
‘ receiver be fixed at the distant end of the line a succession 


and which can be maintained in a condition of constant 
equable vibration by means of a small crank, driven by 
the clockwork. Projecting from Y are two steel ping 
P, P’, against which the bell-crank levers A, A’ are 
normally maintained by the action of the springs s,, of 
so that the levers are kept rocking in unison with Y. The 
lever A has at its lower end a rod H fixed to it, and the 
lever A’ has a similar rod H’. The free ends of these 
rods pass freely through holes in the lever D, and work 
in brass bearings, shown to the right of the lever, so that 
they do not interfere with the action of the lever. Upon 
the rods, but ingu. 
lated from them, 








ches, and a groove 
and a feed arrange- 
ment to guide and 
move forward the 

per as it is 
punched. The 
paper used is of a 
white description 
dipped in olive oil. 
The three keys, on 
being depressed, 
actuate and drive 
the punches or per- 
forators through 
paper, cutting or 
punching out clean 
the round holes. 
The depression of 
the left-hand key 
causes the paper to 
be messi 3 with 
three holes in one 
vertical line, thus, 
° 


0 

sion of the centre 
key punches one— 
centre—hole only, 
thus, ¢; and depres- 
sing the right-hand 
key perforates four 
holes arranged 


re) 
thus: «+; the left- 


The depres- 


o 
hand key corre- 
sponds with dots, 
the centre with 
spaces, and the 
right-hand with 
dashes. It will be 
noticed that the 
holes in the cen- 
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are screwed adjust. 
able collets K, Kk’, 

The star wheel 
W is so geared that 
the upward move. 
ment of the rods 
S, M, if properly 
adjusted, takes 
place when the per. 
forations in the 
paper slip come 
exactly opposite the 
ends of the rods. 

The exact posi- 
tions of the rods 
are regulated by 
the screws B, B’. 
Each of the rods 
should be so ad- 
justed that it com- 
mences to enter a 
perforation in the 
slip when the left- 
hand edge of the 
perforation is suffi- 
ciently clear of the 
left-hand edge of 
the rod to allow 
it to pass through 
freely. 

When the trans- 
mitter trainwork is 
started, the rocking 
beam Y is set into 
vibration, and the 
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pins P, P’ move 
alternately up and 
down. When P 


rises, the horizontal 
arm of A is free to 
rise also, and the 
spring 8, causes it 
todoso. The rod 
H is thereby moved 
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tre are smaller 
than those in the 
upper and lower 
rows. They admit the teeth of a little star wheel, 
which is turned through a small space whenever one 
of the keys is depressed, and which thus moves the 
paper forward a certain distance for each depression 
of either key, by a species of rack and pinion move- 
ment. The space through which the paper is moved 
for a dash is twice the length of that through which 
it is moved by either of the other keys. In fact, two 
central holes are punched for each dash required, and 
the star wheel is made to turn 

two teeth instead of one as in 


| the distant station instead of two dots. 


TIMING APPARATUS 


of dots will be recorded by it. 
remains over to the right during a sufficient interval, a 
reversal will be missed, and a dash will be recorded at 


the punched paper is to so regulate the motion of the 
transmitter as to produce this effect when required, and 
thus cause the currents to flow in such a way as to form 
dots and dashes. 

The perforated slip is carried forward from right 


If, however, the lever , 


The function of | 


towards the right, 
and the collet K 
therefore pushes 
the lower end of the lever DU towards the right also. 
The pin P’ simultaneously descends, pressing A’ down, 
and moving the collet K’ clear of the compound lever. 
The pressure of the jockey wheel J insures smart and 
decided action of D U, which in practice cannot maintain 
the intermediate position shown in the figure. When 
pin P’ rises in its turn, the reverse action takes place; 
H is moved to the left, so that K is clear of the lower 
end of the lever, and H’ is moved to the right, so that K, 
pushes the upper end of the lever 
smartly to the right. 





the case of the other two keys. 
If left, right, and centre be de- 
pressed, we have the slip pre- 
pared for the letter A; if right, 
left, left, left and centre be de- 
pressed in succession, we have 
the slip prepared for the letter 
B; and so on with all the letters 
and signals of the Morse code. 
The word paris thus prepared 
is indicated by Fig. 33. 

The keys are usually struck 
by small mallets grasped by 
the hands, but at the Central 
Telegraph Station the air pres- 
sure employed to work the pneu- 
matic tubes is used for the per- 
formance of this work. Three 
piano keys, easily depressed by 
the fingers, open valves which 
admit the compressed air into 
little cylinders fitted with pistons 
which, when forced down, de- 
press the keys. The labour of 
punching with the mallets is 
considerable, and this applica- 
tion of air pressure is very 
much appreciated. The power 
at command is so large that 
four or even eight ribbons are 
frequently punched  simul- 
taneously at the rate of forty words per minute. An ex- | 
pert operator can punch at the rate of about forty-five | 
words per minute on either plan, but the average rarely | 
exceeds forty. 

The transmitter replaces the key of the ordinary | 
apparatus, and it sends the currents by mechanical 
means under the control of the punched paper. Hence | 
the name of the system—the Automatic. The general | 
arrangement of the electrical portion of the transmitter | 
and of its controlling mechanism is shown in Fig. 34. 

The contact points, marked C*, C*, and those marked 
Z*, Z*, are connected respectively to the positive and 
negative poles of the transmitting battery. Between 
these contacts plays the compound are U, the two | 
parts of which, D and U, are insulated from each other 
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ENLARGED VIEW OF CHRONOFER 


to left by a little star wheel, W, similar to that which 
moves it in the perforator, by gearing in the central 
row of holes. Two rods, S and M, are fixed to the 
horizontal ends of the levers, A and A’, which are 
pivotted on the front of the instrument, and are main- 
tained at a constant upward pressure by means of the 
spiral springs s, and s,. The two rods M and § play 
one opposite each of the two lines of larger holes in the 
slip, so that their ends would project through if there 
were holes, or would be checked by the paper if there 
were no holes. The rod §S projects through the holes in 
the lower row on the slip, and the rod M through those 
in the upper row, and the adjustable studs B, B’ and 
the spiral springs s,,8, are for keeping the rods in 
position. 


Y is a beam which is pivotted at its centre, | 


When the transmitter is run- 
ning without slip this alternate 
motion, which, as has been 
already indicated, reverses the 
current sent to line, takes place 
regularly without interruption, 
and simple, rapid reversals take 
place, ause the bell-crank 
levers and the rods attached are 
free to follow the alternate motion 
of the pins P, P’. 

If, however, slip perforated, 

00 





say, with the letter+ «+» (a) be 


0 0 
inserted, then when rod M rises 
it will be free to pass through the 
first upper hole, and the lever D U 
will be moved to send a “ mark- 
ing” current. When the reverse 
movement of the rocking beam 
Y takes place, rod 8 will be free 
to pass through the first lower 
hole, and the current sent by D U 
will be reversed: a dot will, 
therefore, have been sent. On the 
next movement of the rocking 
beam, M will be free to pass 
through the second upper hole, 
and the length of the “ spacing” 
current is consequently precisely 

equal to that of the previous “marking” current 
| (dot). The marking current being now on, when the 
rocking beam leaves S free to rise it is prevented from 
|so doing by the paper, which is not perforated 
| below the second upper hole. In this case, therefore, 
| the marking current is kept on until the rod S is again 
| free to rise, which it can do through the second lower 
|hole, and the current is then reversed. It will be 
| seen that the marking current is thus kept on during 
| movements equal to two dots and the space between, and 
| this is the recognised length of a dash. It is thus clear 
| that when properly perforated slip is run through the 
| transmitter, any required Morse signals—dots, dashes, 
| and spaces—can be automatically sent to the line. 
The lever D U and its contacts form in reality a double- 
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current key, worked automatically by the moving rods, 
under the control of the punched paper, which takes the 
place of the hand or fingers. 

The receiver, by means of which the signals sent by the 
transmitter are recorded, is a direct ink-writer of a very 
sensitive character. The latest form is shown in 
Fig. 85. The paper is drawn forward between the 
two rollers A and B by means of a train of wheels 
driven by a large weight. Before passing between the 
rollers the slip is brought near to a small inking disc 
which is rotated when the clockwork is in motion. The 
instrument is regulated by a fly to maintain uniform 
speed, and this fly is so arranged that, by means of the 
lever seen above the clockwork, the po of slip can be 
adjusted to suit recording at any speed between’20 and 
450 words per minute. 





P A R L Ss 
Fig. 33—Perforated Paper 


The light marking dise is fixed to an axle geared with 
the clockwork, and rotates close to the periphery of a 
larger disc that moves, in the reverse direction, in a wel) 
of ink. ‘This latter disc takes up the ink and feeds the 
marking disc by capillary attraction without introducing 
friction. In the figure the cover of the ink-well is removed 
and the marking and inking discs can be seen. 

The starting and stopping of the clockwork is effected 
by the lever C. 

Passing now to the electrical arrangement of the 
receiver, the electro-magnets which work the recording 
armature can be seen in the figure, as the hinged front is 
shown open. They consist of two bobbins of fine silk- 
covered copper wire, having cores of carefully annealed 
soft iron. If these cores were provided with a cross- 


PERFORATED SLIP 


having three and four intermediate stations upon them, 
one or more of which repeat or translate onward to three 
or four more stations. Thus one punched slip dis- 
seminates the news to many places. 

When the present automatic system was first intro- 
from 60 to 100 words 


duced the speed of working vari 
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work involved is enormous. During the year ended 31st 
March last 5,003,409 press telegrams, containing no less 
than 600,409,000 words, were transmitted through the 
department—an average of two million words per day. 
The press tariff, however, is arranged on so low a scale 
that the average price paid is only a little over 2d. per 
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a minute, whereas now, after about twenty-five years, 
the speed has risen to from 400 to 450 words. The fact 
that this increase has been effected without the intro- 
duction of any new principle of action, sufficiently 
indicates the unwearying attention to minute detail, and 


‘, BASEMENT PLAN’ 


hundred words—a tariff that represents a virtual sub- 
sidisation of the press, and that involves a very consider- 
able loss of revenue to the Postal Telegraph Department. 
During ten years the increase in the business of this 
description has been about 83 per cent., the number for 
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Fig. 34—The Transmitter 


iece, they would form what is generally known as a 
sen Pas. shaped electro-magnet; but less electro- 
magnetic inertia and greater rapidity of action is obtained 
ty iasousinn with the cross-piece and providing a second 
armature at the lower end of the axle, these armatures 
being polarised by the two poles of an inducing magnet. 
The marking disc is so arranged as to follow the move- 
ments of the armatures. 

-.. A dot is made by sending a current in the proper direc- 
tion to move the marking disc to the left, and immediately 
afterwards another current in the reverse direction to 
bring it back. A dash is made by sending the marking 
current for a longer time before the reverse current is 
sent. Normally the spacing current is flowing to line as 





Fig. 35—The Receiver 


in the ordinary double-current system, and it has been 
already explained how the passing of the perforated slij 
through the transmitter determines the relative duration 
of the signals which it is required to send. 

Automatic instruments are employed on nearly all long 
circuits in England, not only because they increase the 
capacity of the wires for the conveyance of messages, 
but because they are so specially adapted for the 
conveyance of news, which is such a distinctive feature 
of the English system of telegraphy. One batch of news 
is often sent to a great many different places, and as 
four or even eight slips can be prepared at one operation, 
and one slip can be used several times, the labour of 
preparing for transmission is very much reduced. In 
fact, without this system it would be simply impossible 
to transmit the enormous amount of ree 2 Meg sent 
telegraphically all over the country. One million words 
are sometimes sent on one night. There are many news 
circuits radiating from the Central Telegraph Station, 
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the watchful readiness to recognise and apply advances | the year ending 31st March, 1881, having been 2,735,042 
in electrical science—as, for instance, the important | messages, and 327,707,407 words. It should bementioned 
beneficial effect arising from the use of condensers— | that no messages can be sent at the press tariff until after 
which characterise the Government electricians. The|6p.m. This, however, does not represent all the press 
instruments are actually capable of adjustment for | work for which the Postal Telegraph system is used. There 
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working at a speed of 600 words per minute, but in; are many journals which prefer to arrange for the sole use 
practice such a speed could not be maintained. of a wire during the evening, which secures the trans- 
mission of their work without delay at a certain fixed 

NEWS TELEGRAPHY. cost, and without the inconvenience of keeping and 

Reference has been made to the extensive use of the | checking telegraph charges. Thus, nine London wires 
automatic system for purposes of the transmission of | are appropriated to the use of six Scotch journals after 
news for the metropolitan and provincial press. The/6 p.m.; four to as many Irish papers; while dailies 
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published at Newcastle, Leeds, Manchester, Liverpool, 
Bradford, and Plymouth absorb sixteen more. Some of 
the London papers also secure the use of a Continental 
wire for two or three hours every evening. The Times, 
Standard, Daily Telegraph, and Daily News, com- 
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ciation, Exchange Agency, Dalziel’s, &. &c. Such 
messages have to be sent to a large number of different 
addresses in all parts of the country, and the general 
principle upon which this is arranged for is well illus- 
trated further on by a map, which shows that part of the 
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municate with Paris in this way every evening except 
Saturday; the New York Herald has a wire every 
evening, and the Daily News, in addition to the Paris 
wire, has one to Berlin. Even this precaution, however, 
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| news system at the Central Telegraph-office (‘‘T S”) which 
is permanently in use. Eighteen other London circuits 
serving over thirty towns are appropriated to news work 
during certain hours. 


= OL OL 


0 








o 4 
- SPACE 
° 


2, 





+o 





» THIRD FLOOR PLAN 


does not exempt the journalist from delay and disappoint- 
ment in the transmission of the news items. This was 
recently exemplified when, on the morning following a 
storm last November, the Daily Telegraph * Paris Day 
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METROPOLITAN AND SUBURBAN 


As already stated in connection with the automatic 
system, the perforators, by means of which the trans- 
mitting slip for the Wheatstone is prepared, are worked 
by pneumatic.power. The labour as regards the operator 
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NEW STOREY (Fourth Foor Pian) 


by Day” column consisted of a short paragraph, stating 
that owing to a breakdown of the special wire no news 
had been received. 

Turning now to the “news” that is actually distributed 
by the departmental operators, a large proportion is of 
general interest, and is handed in by the various news 
agencies—as Reuter’s, the Central News, the Press Asso- 





of perforating the slip is thus reduced to the mere mani- 
pulation of three piano keys, by which valves are 
opened to admit the air to pistons which descend with 
sufficient force to work the keys of the perforators. The 
power and smartness of action are such that as many as 
four slips can be prepared by one perforator, and some of 
the pneumatic punchers are arranged to work two per- 


forators, so that, when required, as many as eight slips 
can be prepared at one operation. As the same slip can 
be used over and over again, it will be seen that the one 
operation of preparing slip suffices for a large number of 
actual transmissions from the same office. Further, on 
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Wire Leads from Central Station 


referring to the map, it will be noticed that there are 
several offices on one circuit, as, for instance, Notting- 
ham, Sheffield, Leeds, and Bradford, and each of these 
can take off the same messages simultaneously. On the 
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other hand, it should be noted, that when an address is 
outside the delivery of a news circuit the message has to 
be received and written up and again transmitted 





Indeed, in some cases this may have to be done twice, 
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in the case of small towns which publish weekly or 
bi-weekly papers. Thus, in order that the Ross-shire 
Journal, published at Dingwall, may receive its batch of 
news, the message must be sent to Edinburgh, written 
there and transmitted to Inverness, where it must be 
again copied in order that it may be transmitted to Ding- 
wall. This latter transmission would be performed by 
hand, as Dingwall is not of sufficient importance to be 
provided with automatic apparatus. Although the arrange- 
ment of the several news circuits depends 
principally upon geographical positions, other 


A SKETCH IN THE METROPOLITAN GALLERY—‘'K’ 


their code signal and ‘‘G’—go on—all stations should 
be ready. If the batch of messages is to be taken by all 
stations, the transmission is prefaced by ““CQ”—all 
stations—but if some of the stations are not included 
then ‘*YQ” followed by the code of the stations which 
are to receive is sent instead. Thus if Newcastle (NT) 
and Dundee (DE) are not wanted, the signal would be 
“YQ, EH, GW, AB.” The stations thus signalled take 
the whole batch, although it may be that only parts are 





GROUP 


interest that occur. The news “record” for any one 

| day was no doubt reached on the occasion of the intro- 
| duction by Mr. Gladstone of the Government of Ireland 
| Bill. During that one night a batch of news was trans- 
| mitted from the Central Office which was estimated to 
comprise about a million and a-half of words; even if it 

| did not actually reach so high a figure, it unquestionably 
immensely exceeded anything that has been done, either 

| before or since. The value of the pneumatic system of 
transmitting messages was very forcibly 





considerations have some weight. The most 
obvious, of course, is the class of news that 
is generally sent to the various centres. 

In the description of the automatic system 
reference has been made to the limit of 
distance to which it is possible to maintain 
fast-speed working. For this reason all long 
news circuits are fitted with repeaters, which, 
as already explained, automatically re-trans- 
mit by fresh batteries the signals received 
from the originating office. The London 
Glasgow and Aberdeen circuits, for example, 
are fitted with repeaters at Leeds, and also at 
Edinburgh, while the Irish news circuit has 
repeaters at Nevin on the English side of the 
cable and also at Dublin. 

In connection with the last two circuits it 
will be noticed that they branch off in two 
directions, at Edinburgh and Dublin respec- 
tively. This represents a distinctive require- 
ment as compared with the ordinary 
repeater, and has to be provided for by 
specially arranged forked repeaters, fitted at 
the point from which the two sections branch 
off. The special point in connection with 
such a repeater is that every station should 
be able to read all that passes on the circuit. 
For example, when ‘ TS” has sent a batch 
of news to all stations on the circuit in 
question, it may be that, owing to some 
defect in the apparatus or some other cause, 
one office—say Dundee—requires part of the 
message to be repeated, and it is most 
desirable that every other office shall be 
able to understand what Dundee says, in 
order to know what repetition is required, 
and so decide whether they should take it 
or not. Of course a slight defect in the 
repeater at Edinburgh would mean that every 
station on one branch, or perhaps even 








emphasised on thisoccasion. On the occasion 
referred to no less than 700 “ carriers” passed 
between the House of Commons and. the 
Central Office. It would have been almost 
impossible to deal with this huge mass of 
press-work at the House by any other measn. 

It must not be supposed, however, that 
all news originates in London. Race 
meetings and other special events call for 
special provision. The work arising from 
these events is of two kinds—public messages 
and news proper. Ata race meeting there 
is a great pressure of public messages at the 
grand stand, which comes, not in a con- 
tinuous stream throughout the day, but in 
violent rushes just after a race or on the 
occasion of some unexpected change, and 
the public expect that every telegram shall 
be sent forward without the least delay. 
How this expectation is met only those 
who have witnessed the process can form 
any conception, and of them only the initiated 
can understand that the rush, and noise, and 
apparent confusion really represent nothing 
but hard work under the absolute control of 
method and order. But when all this is 
over—and it is over and the grand stand 
office is cleared and shut up within half an 
hour of the last race—there is still the news 
to be dealt with. This business is con- 
ducted, not at the grand stand, but at the 
town office, and with this object a sufficient 
number of the seventy or eighty officials 
who — including messengers — have been 
employed at the grand stand during the day 
are transferred to the town, and from there 
are forwarded during the evening the long 
descriptive Press reports. 

Race meetings are of such regular occur- 
rence that there is ordinarily no difficulty in 
arranging for the work which is to be done 








on both branches, would need the same 
repetition. 

When a batch of news is ready for trans- 
mission the attention of all offices on the circuit has to be | 
secured. The system adopted may be illustrated from the | 


MAP SHOWING PERMANENT NEWS LINES 


intended for some of ei such case the other parts 
of the received slip would* not be transcribed. All 


by the staff of picked operators drafted from 
some adjacent large town; but there are other 
events — political meetings and so forth— 
which are often much more difficult to grapple with. A 
striking example of this occurred on the 13th of October 


Scotch News circuits. The two terminal offices Aberdeen | stations acknowledge the receipt in turn, beginning at tle | last, when Mr. Chamberlain addressed a great meeting at 


and Glasgow are called by code “AB” and “GW” respec- 
tively. All other offices on the circuit are assumed to be 
in attendance, so that when the terminals reply with 


terminal office. 
The amount of news transmitted in a day varies very 
considerably, according to the various matters of public 


an, 


| Llanybyther, a little town in Mid-Wales, where there is 
| only one line passing through. It happened that the 
' gale which passed over the country on that night broke 
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down the southern section of the line by which route the 
special news was to have been transmitted, vid Cardiff, 
where, of course, all the necessary arrangements had 
been made. In this dilemma the superintendent in 
charge of the special staff had recourse to the northern 
section of the line, and at last, after half an hour's 
calling, managed to get through to Preston and make 
arrangements to have the work transmitted from there. 
This description briefly indicates the general method 
of dealing with the news intrusted to the department for 
transmission. It need hardly be stated that sometimes 
news is too valuable to be sent by telegraph, as, for 
instance, when Lurd Randolph Churchill determined on 
his resignation, he sent a notice to that effect to the 
editor of the Times by letter, and, as a small precaution 








example, the timing of chronometers and astronomical 
observations, for which this simple plan is not sufficiently 
accurate, and for such purposes the requisite precision is 
secured by means of the ‘‘ chronopher.” 

The chronopher is essentially aswitch which is arranged 
so that it may work, automatically by the passage of an 
electrical current sent at certain times—10a.m. and 1 p.m. 
—by an accurately regulated clock situated in the Central 
Telegraph office, 

The switching arrangement of the 10 a.m. chronopher is 
shown to the right in the first illustration, page 504, by a 
row of vertical bars, traversed throughout its length by an 
excentric horizontal bar. Centrally above these is the 
clockwork releasing mechanism for this bar. Beneath is 
a set of relays, used alike for the 10 a.m. current and for 


mi 






































































oo o o-@ @ & &2 2 2: 6°64 0 8 -e'e °| F 
’ 2485 @27 £2 28:2 
Up Tubes 
‘o 
— * 
7 Sorting Table } } 
; © 3 On mer er men nee TT ee . 
mw ¢ Ls 
ean we Sw A Se N. SW. NW 
? te oS So 0; 
‘oc 8 oOo = oe oS BN cr | BB Aouse Tubes 
SE AE SE ME fc 8 SE NE eg +) ge SY 
Down Tubes Down Tubes Up Tubes X Up Tubes 
4" Floor 3°? Floor \ 4 Floor 44 Floor 
g 2 
. s 
j $s & o PF © 
ft. - 2a8 723 
3 = » 8 & 2. ¢ 
. ge dav" St tes en3 8 8 
sé S33 s Rj > se. g 5s 3 $ ® § wi | 
s 8shd sche $2639 229333 i 
o: SFT Fess aseecscsggzé es | 
lec cccocece of be - $0 i eet } 





























Y) 


VY 
‘ Central Hall-Tube Room. 


against the information so gained being flashed all over 
the kingdom by telegraph, it is said that every exit of the 
Times office was locked and strictly guarded, so that this 
unexpected news might appear only in that journal the | 
next morning! 

THE GREENWICH TIME DISTRIBUTOR, | 

“Greenwich Mean Time” is recorded throughout Great 

Britain by means of the Postal Telegraph system—from | 
the General Post-office as a centre. A simple electrical 
device attached to the mean solar standard at Greenwich 
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Fig. 36—THE CHRONOFER 








Observatory insures the transmission of an electrical 
current to the Post-office exactly at every hour. 

As every message is marked with the actual time of 
transmission and receipt, it is important for commercial 
and administrative reasons alike that uniform time shall 
be observed at every office in the whole system. Hence, 
it is arranged that each morning at about one minute to 
ten one circuit to every office is kept free from ordinary 
traffic; and, on the stroke of ten, the time signal is 
transmitted and re-transmitted with no appreciable loss 
of time from office to office throughout the three 





kingdoms. There are certain requirements, however, for 
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the 1 p.m., as are also the eight circular galvanometers, 
shown above, to the right and left of the clockwork. 
The 1 p.m. chronopher switch is shown to the left of 
this, and above it are several instruments used for special 
features of the time signalling apparatus. The clock 
from which the releasing currents are sent to the clock- 
work mechanism of the two switches is seen to the left 
in the picture. 

Except for special requirements, the principle of the 
chronopher is quite simple, and the working out appears 
complex only owing to the multiplication of the simple 
principle. The following description in connection with 
Fig. 36 will be found to give a good idea of the genera! 
arrangement. 

Communication with Greenwich Observatory is ob- 
tained by means of a special underground wire, which 
is connected at the central office to the galvanometer 
marked ‘‘ Greenwich.” In the normal position of the 
apparatus this line is continued on through the left 
contact and the tongue of relay 3, and through the 
right-hand galvanometer to the clock at the Houses of 
Parliament, so that when the wire is not wanted for 
general time purposes this clock automatically reports its 
performance direct to the Observatory. It will be seen 
that in this position the passing of signals between the 
clock and the Observatory, even though they actuate the 
Relay 1, have no further effect, as the ‘local circuit” of 
the relay is disconnected. 

Each of the line wires to which the time current is to 
be sent is connected direct on to one of the vertical 
levers L on the chronopher switch; the free end of the 
lever abuts against a contact stop A to which the 
corresponding telegraphic apparatus is connected. This 
secures the requisite normal connection for telegraphic 
purposes. T represents the horizontal bar above referred 
to, which traverses the whole row of vertical bars L. As 
shown, it is normally clear of the bars, but is so pivotted 
that when partly rotated it presses the bars L inwards, 
disconnecting them from A and itself, making connection 
with the whole series. In practice this cam-bar T is 
made in three distinct sections in order to provide for 
connecting the lines according to their length in groups 
of “Long,” ‘‘ Medium,” and ‘‘Short.” It will be seen 
that the bar shown is connected through a galvanometer 
marked ‘‘ Lines ” to the tongue of Relay 1. Each section 
of the bar has a separate galvanometer and relay. When 
the bar T is pressing against the line-levers L and the 
tongue of Relay 1 is to the left, a positive current from 
the battery B passes through the galvanometer to line, 
and if the tongue of the relay be moved over to the 
right this current is reversed. 

Turning now to the clock. The twenty-four hour wheel 
is fitted with an ebonite disc having two notches N N’ 
into which the end of the lower arm of the lever C is 
free to fall shortly before 10 a.m. and 1 p.m. respectively. 
On its doing so the end of the upper arm of C rests 
upon the periphery of the hour wheel, and about two 
minutes before the hour it comes in contact with a 
metallic segment S, through which, and the levers C and 
D, the circuit of the electro-magnet M and the battery U 
is completed. This connection is maintained only for a 
period sufficient to insure the due action of the electro- 
magnet M, whose function is to release the clockwork 





mechanism which actuates the chronopher switch. The 
lever F is subsegently lifted by the pin G on the hour- 
wheel coming against the end of its lower arm, and at ten 
seconds to the hour the upper arm of the lever ss lifted 
makes connection with a cam on the escape-wheel, so 
completing the circuit of the battery U through the coils 
of the two relays 2 and 3. This current, by causing the 
relay tongues to move to the right-hand contacts, con- 
nects Relay 1 to earth at 2 ready to receive the current 
from Greenwich, and disconnects the Westminster clock 
from the Greenwich line at 3, joining it in the time 
circuit with the other Metropolitan lines. 

These introductory explanations will make the descrip- 
tion of the whole operation very easy to follow. Let us 
suppose the 10 a.m. current to be nearly due. The lower 
end of the lever C falls into N, and on the upper arm 
making contact with S, a current passes from battery U 
through theelectro-magnet M. Thisreleases the clockwork 
mechanism of the chronopher switch and causes the cam- 
bar T to rotate to a certain extent, disconnecting the lines 
from their telegraph instruments and connecting them to 
the left-hand section of the battery B. This secures the 
passing of a positive “ preliminary ” current to each line, 
which acts as a warning signal at the distant end, so 
that the necessary switching arrangements there may be 
assured. 

At ten seconds to the hour the Westminster clock is 
connected with the other metropolitan circuits, and the 
Greenwich line is put to earth at Relay 2. The whole 
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apparatus is thus ready for the due receipt and trans- 
mission of the time current. The receipt of the current 
from Greenwich, sent exactly at the hour, brings over the 
tongue of Relay 1—and of three others not shown—to 
the right-hand contact, and so causes a reversal of the 
preliminary, which reversal, passing to all the lines, 
constitutes the time current. 

At ten seconds past the hour the contact of F with the 
escape wheel is broken, so restoring the tongue of 
relays 2 and 3, and within two minutes the clockwork 
mechanism has restored the cam-bar T—and conse- 
juently the levers and the remainder of the chronopher 
—to the normal position, after which it is itself auto- 
matically brought to rest. 

For the 1 p.m. current the lever D of the clock is 
raised against the upper contact by means of the pin P, 
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WHEATSTONE’'S ABC SIGNALLING” INSTRUMENT 


so that the releasing current is passed to the electro- 
magnet of the 1 o’clock releasing mechanism instead 
of to the electro-magnet M. In other respects the 
general arrangement is the same, although the actual 
form of the instrument is considerably different. 

Those offices which require time both at 10 and 1 
are connected, of course, to both chronopher switches. 
There are at the present time forty-seven provincial 
offices which take the 10 a.m. current and fourteen 
which take the 1 p.m. In addition to these, however, 
eight metropolitan renters and about eight departments 
in the General Post-office receive the time current hourly 
by means of a separate relay, for, as these lines are 
entirely underground and are used only for time purposes, 
no preliminary current is needed. The majority of the 
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ordinary time renters are content to observe the receipt 
of the current by means of an ordinary galvanometer or 
a bell; but in some cases clockmakers exhibit a time 
ball, which, released by the current, drops down a vertical 
mast. This is also done by the Admiralty at Deal, 
while the authorities at Edinburgh and North Shields 
use. the current to fire a “‘ time gun,” thus giving the signal 
over a very extended area. 


ELECTRICAL BATTERIES. 

On page 502 we give a view in a battery-room. The 
battery-rooms in the basement form one of the most 
important branches of the service. Batteries are to 
telegraphs what boilers are to steam engines. At the 
Central Station the principal battery-room is immediately 
below the tube-room. Other rooms on the western side 
of the basement are also used for batteries. 

The batteries in use are as under :—Bichromate, quart 
size, 12,156 cells; Daniell’s, large size, 10,6983 cells; 





| the negative plate, which is of carbon, is placed in the 
| outer jar; the zinc is cast on to a stout copper wire, and 
| both are well amalgamated. Each plate is surmounted 
| by a terminal, and any number of cells are connected 
together in series. The standard post-office cell is shown 
by the accompanying cut. In the outer 
jar are placed three ounces of bichromate 
| of potass and four ounces of sulphuric 
acid. In the porous pot are placed two 
ounces of mercury. Both are then filled 
up to within 2in. of the top with water. 
| The strength used is about one part sul- 
phuric acid to nine parts water. The 
water is placed in the earthen vessel first, 
and the acid then pouredin. The sul- 


phuric acid passes into the zinc cell, 
when the plates are connected, attacks 
the zine and forms sulphate of zine, while 
the hydrogen reduces the bichromate of 





electro-motive force of the bichromate cell is two volts. 

The Daniell battery is also used. Daniell succeeded in 
removing the hydrogen from the copper by placing the 
copper plate in a solution of blue vitriol or sulphate of 


| copper, the zinc remaining in dilute sulphuric acid, and 














A SKETCH 


mate. The mercury keeps the zinc per- 
fectly amalgamated, so that no local 
action takes place; there is secondary 
action in the battery when the solutions 
become saturated, which results in the 
formation of beautiful dark violet crystals 
of ‘chrome-alum” on the carbon plate. 




















Cell 


Standard Bichromate 


This is a double salt, a sulphate of chro- 
mium and potassium. This form of bat- 
tery is used for the long and hard- 








WHEATSTONE’S AUTOMATIC 


APPARATUS 


Leclanché, large size, 972 cells; accumulators, about 
150 cells. 

In the bichromate battery each cell consists of a glass 
or stoneware jar, of a quart size. Inside this jar is placed 
@ porous pot; the zinc is placed in the porous pot, and 


worked circuits, as also for the many sets 
of “‘ universal” battery, so-called because 
each set supplies power to several sepa- 
rate circuits, thereby economising the 
number of cells, and the space required for them. 
| But for this system of “ universal working,” the num- 
| ber of cells that would be wanted to give each line a 
| distinct set would necessitate the 24,000 cells (about) 
'now in use being increased by as many again. The 


SIMPLE SOUNDER SIGNALLING 


potass to a lower form, called the dichro- | 
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IN THE PROVINCIAL GALLERY 


the two liquids being separated from each other by a 
porous material, which, while it checked the mixture of 
the liquids, did not prevent the flow of electricity. The 
action of this cell is like that of the simple one, sulphate 
of zine being formed in the dilute sulphuric acid and 
hydrogen being produced on the negative plate ; but the 
hydrogen at once decomposes part of the sulphate of 
copper in which the negative plate is placed, throwing 
down upon that plate pure metallic copper, which keeps 
it bright and clean, and forming fresh sulphuric acid, 
which passes through the porous plate to the zinc, and 
forms sulphate of zinc. 

In the standard Post-office batteries a trough is made 
of teak and divided into cells by slate partitions; it is 
coated internally with marine glue, which is a mixture of 
india-rubber, naphtha, and shellac; each cell is then sub- 
divided by a porous partition of unglazed porcelain, about 
lin. thick, which is fixed while the marine glue is hot. 
A zinc plate is placed in one of these divisions, and a thin 
copper plate in the next one, and so on, until the cells 
ave occupied. The copper plate of one cell is permanently 
connected with the zinc of the next cell by a copper strap 
cast into the zine and rivetted to the copper, which is 
easily bent over the slate partition. The last copper and 
the last zinc plate are each connected to brass binding 
screws or terminals, which become respectively the posi- 
tive and negative poles of the battery. To charge this 
battery about 3 oz. of sulphate of copper crystals, which 
must be in masses of about the size of hazel nuts, are 
placed in the copper divisions, filling them to about one- 
third of their height, and pure water—hard water should 
never be used—is then poured in until it reaches the same 
level as the top of the zinc plates. A little time is then 
allowed for the copper sulphate solution to force the air 
out of and saturate the porous plates, and when this 
process is observed to be complete the zine divisions are 
filled with pure water to within }in. of the top of the 
zine plates. As the porous plates will have absorbed 
water from the copper divisions they must be gone over 
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azain and filled to the same level as the water in the zine 
divisions. When batteries are charged in this way they 
get into efficient action much sooner than when the copper 
and zine divisions are filled with water almost simultane- | 
ously. The battery at the end of about twenty-four | 
hours will be found to be in working order, the sulphate 
having dissolved in the copper division, and enough 
having passed through the porous partition to start the | 
chemical action. But if the battery be wanted for imme- | 
diate use, then the zine cell must be filled with a weak | 
solution of sulphate of zinc, and the copper cell with a | 
saturated solution of sulphate of copper; action then | 
commences at once. The ordinary action of the battery | 
is that described :—Zine is consumed, sulphate of zinc is 
formed, sulphate of copper is decomposed, and pure | 
copper is deposited on the copper plate. 

The Daniell form of battery is used for circuits of 150 
miles and under, and for duplex circuits of various lengths | 
of line. It is also used almost invariably for so-called 
* local” circuits, i.e., circuits closed by the “ relay ” of a | 
set of instruments. The electro-motive force of a Daniell | 
cell is one volt. 

The Post-office Standard Leclanché battery is made 
thus :—Into a glass jar a solution of the ordinary com- 
mercial sal-ammoniac is poured. <A zine rod or plate, 
into which a connecting tinned iron wire has been cast, 
is then placed in the solution, and a plate of carbon, sur- 
rounded by a mixture of broken gas carbon and peroxide | 
of manganese, is fixed in a small porous pot at the top of 
the jar. To make an attachment for the terminal, the 
top of the carbon plate is capped with lead, which makes 
good metallic contact with the carbon, and is not liable 
to be attacked by ammonia, as brass would be. The 
carbon plate is then dipped in melted paraftin to fill up 
its pores and to check the ascension of the liquid by 
capillary action. Lastly, the wire, the top of the zinc 
rod, and the lead cap of the carbon plate are covered 
with pitch, ozokerit, marine glue, or some other com- | 
pound, to protect them from local action. The action of | 
the battery is to dissolve the zine and form zinc chloride, 
and some other salts of zine which are not soluble in 
water but are soluble in a solution of sal-ammoniac and 
water ; to reduce the peroxide of manganese to a lower 
oxide ; and to form ammonia, which is given off as a gas. 
Thus, after a time, new zinc will be required, the sal am- 
moniac must be replaced, and the porous cell renewed. 
It polarises so quickly that it should not be employed for 
local battery purposes or for double current circuits, or 
circuits where permanent currents are used. To charge 
the battery the glass jar is charged about $in. high with 
crushed sal-ammoniac, about 2 oz. in weight. The porous 

t and zine rod are put in their places. The glass jar is 
half filled with water. A little water is poured into the 
porous cell through the holes in the top to moisten the 
manganese mixture and to establish a conducting medium 
between the different sections of the battery. An india- 
rubber ring is carefully fitted so as to insulate the zinc 
rod from the porous pot and prevent evaporation. 

Leclanché cells are used for simple circuits, time 
bells, time currents, and other classes of circuits which 
are not exhaustive to the battery by continuous working. 
The electro-motive force of a Leclanché cell is 1} volts. 

The accumulator, charged from the dynamos supplying 
the electric lighting system, are used for working the 
Hughes type printing instruments on the Continental 
lines, and for several of the “ universal” sets working 


| Great Britain. 


|enabled to obtain a 





some of the short metropolitan wires. 





A SKETCH 


The total length of shelving in the battery rooms is , 
close upon two and a-half miles. 


MISCELLANEOUS. 


We believe that we have now said enough to put our | 
readers in possession of the main facts connected with | 
the working of the gigantic postal telegraph system of 
Those interested sufficiently will find 
that our descriptions of 


| the sketches made by our special artist. 
| on page 491 shows the Central Telegraph Station, St. 
| Martin’s-le-Grand, from the south-east; the columns of 


IN THE CONTINENTAL CABLE ROOM 


It only remains now to say a little in explanation of 
The first view 


the colonnade of the General Post-office are shown in 
front on the right. The unpretentious building seen 
lower down in the same page is the Central Station of 
the late Electric and International Telegraph Company 





the various instruments 
employed, although of 
necessity much  con- 
densed, are quite full 
enough to give accurate 
ideas not only concern- 
ing the principles in- 
volved, but even about 8 | 
the details of the me- 

thods by which these 
principles have been 
applied in _ practice; 
while those who are not 
familiar with electrical 
matters will still be 
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certain grasp of the sub- 
ject, and can scarcely 
fail, we think, to under- 
stand the several fea- 
tures of the system by 
which messages are 
transmitted. It has 
been said that one of 
the greatest differences 
between ancient and 
modern civilisation con- 
sists in the facilities 
for intercommunication 
which have been called 
into existence in these 
latter days, and among 
these facilities the tele- 
graph system deserves 
to take equal rank with 
the locomotive and the 
steamship. It is, as it 
stands, the result of an 
enormous amount of 
scientific knowledge, 
patient experiment, and 
inventive genius. It has sprung from a thousand brains, 
and hands have never been wanting to make what the 
mind could scheme, 








HUGHES’ TYPE PRINTER 


in Telegraph-street, London, E.C., as it existed in 1878, 
when the Government took over the systems of the 
several telegraph companies. All the wires of these 
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companies were concentrated in that building at the 
transfer, and until January, 1874, when they were 
removed to the present Central Station in St. Martin’s- 
le-Grand. On page 494 is a sketch of the boiler house 
in the South Court Yard, with one of the two small beam 
engines used for working the pumps of the well, which has 
a bore sunk down to the chalk formation. This engine, 


for private wires before the introduction of tele- | 
phones, and is still much used for small post-offices, 
and for private wire circuits, as described already. | 
The currents are generated by magneto-electricity. The | 
motive power is given by turning the handle in front of | 


| the instrument, while the message is transmitted by 


| 


as already explained, also forces water to the roof tanks | 
for supplying water to the upper floors, and to act as a | 


storage in case of fire. In the same page is a sketch of the 
air pump room below the engine room floor, showing one 
of the pumps of each of the four engines, with the con- 
nections to the air mains, as already explained on page 
494. On page 495 is a section of anair pump. The 
valves are removable. 
for compressing air, or forming a vacuum. 

The second sketch on page 495 shows the large air mains, 
both pressure and vacuum, continued from the pump room 
to the tube room, with the service pipe leading from those 


mains to the double sluice valves, which work the tubes | 
The method of | 


to the offices that have two tubes each. 


pressing the keys representing the letters of the words | 
required to be spelt out, and the messages are read | 
off from the dial at the back ‘of the instrument, the | 


' needle of which moves in unison with that of the sending | 


Each pump can be used at will | 


| 


working the double sluice valve is fully illustrated in the | 


descriptive sketch of the transit of a carrier from the 


out office to the central station—page 497—and the | 
details of parts of the valves have been already fully | 


described and illustrated on pages 492-3. The large bent 
pipes leading below the floor are subsidiary mains, 
drawing their supply from the large main, and are led 
away to supply other groups of tubes in other parts of 
the tube room. 

The upper sketch on page 499 represents the front view 
of one of the groups of valves or message boxes at the 
ends of the tubes. These valves are of the single sluice 







form, freferred to elsewhere. 
message box gives the means of closing the sluice for 
sending and opening the sluice for receiving. The 
horizontal handle just above the level of the desk 
actuates the plug of the three-way cock shown below the 
desk in the lower sketch. Each tube is furnished with a 
block instrument for signalling, fixed just above the 
message box, and fully described and illustrated on 
page 493. The wires for these are enclosed in the boxing 
shown above the valves in the lower sketch. The lower 
sketch illustrates the method of terminating the tubes at 
the valves. The air mains are below the floor. Each 
valve has a service from the vacuum main, and from the 
pressure main up to the three-way cock. Above the cock 
the service is common to both vacuum and pressure, 
either of which can be brought into use by movement of 
the horizontal handle, shown, as we have said, just above 
the desk in the upper sketch. 

The smaller cut on page 504 gives an enlarged view of 
the Chronofer, seen to the right in the other sketch on 
the same page. Itis used every day in the Central 
Station to transmit automatically a current received 
from the Royal Observatory, Greenwich, at 1 p.m., to 
all the principal offices in the provinces. By this current, 
and another transmitted at 10 a.m. on another Chronofer, 
generally received on a bell at outside stations, all the 
postal clocks throughout the whole of the United 
Kingdom are regulated to Greenwich time. When the 
current is not received direct in this way at any office it 
is sent on by hand on the working telegraphs from a 
station which does receive it. 

On page 510 will be found a front view of a set of 
‘“‘ Wheatstone Automatic” apparatus, mainly used for 
transmitting press matter and other long dispatches to 
and from the provinces. It is of great value where the 
same matter has to be sent to many places, both because 
of the great speed of transmission, and from the fact 
when the message has been once set up on the tape, the 
latter can be passed through several transmitters fixed 
in a line with each other, all of which are absolutely 
uniform in construction, thus supplying many places 
simultaneously. The dispatch is set up on a paper tape 
by an ingenious instrument, not shown in the sketch, by 
perforating the tape with holes at fixed intervals, so 
arranged that as the tape passes through the transmitter 
it allows currents to pass out, or not, as needed to 
produce the message in the Morse code on a paper tape 
passing through the receiving instrument, which code is 
translated by the receiving clerk into ordinary characters. 

The sketch on page 509 shows the “A B C” tele- 
graph instrument. This form was very largely used 


The crosshead above the | 





instrument. A bell, moved by clockwork, discharged by | 
magneto-electric current, is supplied to each instrument 
for calling attention. 

The sketch on page 509 shows the method of working the | 
single needle instrument of the form at present used by | 
the General Post-office for the smaller offices and less | 
important lines. Electric signals are sent by the | 
‘“‘tappers ” from an ordinary galvanic battery. All the | 
needles on the same lines, of which there may be several, | 
are actuated simultaneously, and the words of the 
message read off letter by letter, as spelt out by the | 
sending clerk. The signals used correspond to the | 
Morse alphabet; beats of the needle to the left represent | 
dots, those to the right represent dashes. 

The “* Morse Sounder "—page 510—is a simple form of 
telegraph instrument. It consists of an electro-magnet, 
generally fixed on a hollow base, or enclosed within a 

ooded box so arranged as to magnify the sound of the 
beats of the armature on the pillar against which it 
strikes. These beats correspond to the length of contact 
made by the operator on the key or tapper of the sending 
instrument. Short beats indicate the dots, and long 
beats the dashes of the Morse alphabet, so that by the 
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partition shown enlarged on page 499. The arrival of 
message tubes is all but continuous, and as these are 
taken out by the clerks in attendance at the message 
boxes they are handed to the lady clerks, who open them 
and sort the contents into the trays opposite them, from 
which they are removed by the message boys, and 
transmitted to various parts of the building by the local 
pneumatics with message boxes in the table as shown. 
The details of this local internal system will be readily 
understood from the diagramatic view on page 508. 

On pages 505 and 506 are given a series of plans 
showing the various floors of the enormous building. 
Large as it is, it is not large enough, as may be readily 
understood when we say the number of operators, 
clerks, &c., on each floor amounts to several hundreds. 
Nothing, in fact, but the admirable discipline and order 
which prevail could prevent inextricable confusion. 

It was only last year that the continental service fell 
into the hands of the Post-office. It had been previously 
worked by the Submarine Telegraph Company, but its 
concessions expired in 1890, and the respective Govern- 
ments entered into partnership with the British Govern- 
ment and carried on the service between them. There 
are twelve cables containing fifty-six wires, connecting 
England with the Continent; three cables go to Germany, 
two to Holland, two to Brussels, and five to France. All 
these wires centre in the continental-room, which is in 
direct communication with all the principal cities of 
Europe. Hughes’ type-printing instrument is almost 
exclusively employed. The longest direct circuit is 
perhaps that to Rome—a distance of over 1000 miles. 
Few are busier, and none work better. 

A view is given on page 511 of the continental or cable 
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THE HEXODE TELEGRAPHIC INSTRUMENTS 


differences of time in the beats the receiving clerk can 
readily and easily take off the message. 

This form of instrument was almost universally used in 
America before it was brought into use in England, 
about 1875. Prior to that there was a general prejudice 
in favour of a recorded message on the paper tape, 
although many clerks read from sound in the recording 
instrument. 

Sound reading is limited to the speed at which a clerk 
can write. It is, therefore, unavailable for the high- 
speed instruments. 

The double-plate sounder, page 500, is an instrument 
corresponding in most respects to the single needle, or 
what was known as the “ Bright’s bell.” Two armatures, 
made to beat on plates of metal, one on either side of the 
instrument frame, are arranged to give a difference of 
“ pitch,” as against a difference of ‘‘ time” in the Morse 
sounder. The receiving clerk can distinguish by this 
difference of “‘ pitch” whether a dot ora dash is intended ; 
and read off accordingly. With a skilful sender, and an 
equally skilful receiver, this is, perhaps, the most rapid 
of the non-recording instruments. 

The sketch above showing the sending of six mes- 
sages simultaneously upon one wire, illustrates the 
working of the multiplex system described at pages 502 
and 503. This depends upon the synchronous movement 
of two rotating arms one at each end of a telegraph 
line which secure the simultaneous connection of corre- 
sponding sets of instruments at each end. Each set in 
succession has exclusive use of the line for z4gth of a 
second. 

The diagramatic views on pages 497 and 508 require 
no description here. They are self-explanatory. 


The sketch in the central hall gives an idea of a very 
The lady clerks have behind them the 





busy scene. 


room. From this room direct telegraphic communication 
is established with the continental cities. The land lines 
pass eastward to the North Sea, for Germany and 
Holland, and to Dover, Ramsgate, &c., for France, Bel- 
gium, and Southern Europe. The lines give direct 
communication with Paris, Lille, Marseilles, Calais, 
Bordeaux, Havre, Boulogne, Rome, Vienna, Brussels, 
Antwerp, Ostend, Berlin, Frankfort, Cologne, Hamburg, 
Emden, Rotterdam, and Amsterdam. The number of 
lines is 44, worked by instruments as follows :—Hughes’ 
type printers, 37; Morse printers, 6; telephone (Paris), 1. 
The latter comprises two wires, forming what is known 
asa ‘“‘ metallic” circuit, 7.e., the “earth” is not used as 
part of the circuit. It is probable a second telephonic 
line to Paris will shortly be established. 

The number of the staff employed in this room is 214 
in all, the greater number being on duty in the business 
hours of the day; others performing night duty, &c., in 
proportion to the requirements of the traflic. The 
average daily number of telegrams dealt with in this 
room is 15,000. From this room there is direct commu- 
nication by pneumatic tube with the Foreign Market of 
the Stock Exchange, and with Threadneedle-street office, 
where many continental telegrams are collected and 
delivered. 

House tubes and lifts give rapid means for conveying 
continental messages to and from this room to the other 
floors, where they are telegraphed or dispatched by tube 
to and from their destination. 

On page 510 is a sketch showing a portion of the pro- 
vincial room, or “ gallery,” as it, in common with all the 
other rooms, is officially called. That it isan exceedingly 
busy place, will be gathered from our sketch. 

The great bulk of the telegraphic work at the Central 
Station is dealt with on the third and fourth floors, 
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Taken together, the number of instruments of each class 
on these two floors comprises :— 
Provincial Metropolitan 





* and Suburban 

third-floor. fourth-floor. 
Delany multiplex ... 10 oo 
Wheatstone duplex s 78 _ 
Wheatstone simplex... ... 39 —_ 
Quadruplex, 4-way working. 24 _ 
Duplex sounders, 2-way working 220 118 
Duplex printers, do. _ 43 
Morse printers... 6 77 
TS err 57 224 
Double-plate sovnders ... 22 92 
Single needles... ... 2 63 
MITE 46 16s - aia ae eae cae 5 

es connected with Telephonic 

WORM. dag pecs Sate CR ares 1 
458 623 

Although the greate: number of separate instruments 


are placed on the fourth floor, the lines working thence 
are of less importance, because many of them work to 
the smaller offices in the metropolis, and the suburban 
districts of London. 

The great mass of telegraph work is performed on the 
third floor. As will be seen from the table given above, 
all the high-speed instruments are on this floor. All the 
provincial traffic is dealt with here, including the trans- 
mission of news, which now forms so great a part of 
telegraph work. The instruments are grouped on the 
cables to correspond with position of the places in the 
United Kingdom to which they communicate. 

In the metropolitan room, a sketch of which will be 
found on page 507, they are grouped to correspond with 
the postal districts of London. 

As an instance of the growth of business it may be 
stated that when the removal was made from Telegraph- 
street in January, 1874, the third floor was sufficient to 
accommodate both the provincial and metropolitan 
traffic, as also the tubes connecting to the principal 
London offices. Now it is barely sufficient for the 
provincial traffic, minus the metropolitan and tube 
services, which have since been taken to the fourth floor 
and ground floor respectively. 

The telegraph staff of the Central Station, exclusive of 
those working in the continental-room, already men- 
tioned, is made up as under :—Telegraphists: males, 
1700; females, 819; messengers, 747; commissionaires— 
for night service—73. The average daily number of 
messages passing through the station is 110,000. In 
addition, the press traffic frequently reaches half a million 
words, and on special occasions, in the Parliamentary 
session, sometimes reaches one million words in the 
twenty-four hours, mostly at night. 

When the third floor was first fitted up as a telegraph- 
room, the combined length of instrument tables was 
three-quarters of a mile. About 300 miles of insulated 
wire was used to furnish the line and battery wires 
through the building. 

The subsequent additions made have added so largely 
to these figures, that it may safely be said the accommo- 
dation as regards instrument tables and wire has been 
doubled in the last eighteen years. 

In a note upon the descriptive sketch—page 497—it is 
stated that ‘‘all telegrams without exception pass 
through the Central Station.” This should, of course, 
be taken to refer only to telegrams passing between 
London and the provinces, and to such as pass between 
provincial or metropolitan offices not possessing direct 
communication. 

We cannot conclude without expressing our thanks to 
the Post-office authorities, from the Postmaster-General 
down, for the unwearied courtesy which they have 
displayed, and the assistance which they have given us 
and our artist in the preparation of the foregoing 
description of the Postal Telegraph system. We are 
expressly precluded from mentioning names, and 
official etiquette is a thing not to be lightly broken. 
For permission to use a considerable number of the 
smaller diagrams we are indebted to Messrs. Longmans 
Green and Co., of Paternoster-row, who hold the copy- 
right of Mr. W. H. Preece’s admirable book on “ Tele- 
graphy,” from the pages of which some of the descriptive 
matter has been condensed. 

It is difficult, if not impossible, to give on paper any- 
thing like an adequate idea of the magnitude of the 
operations carried on in the telegraph department of the 
General Post-office. Nothing, indeed, short of that actual 
inspection, facilities for which, for sufficiently obvious 
reasons, scarcely exist, will convey an adequate impres- 
sion of the wonderful work done and the wonderful way 
in which it is performed. To such perfection has it been 
brought by those in authority in all the departments that 
mistakes, errors and delays are comparatively unknown. 
The accuracy of manipulation is something astounding, 
and the complaints which are made by the public at long 
intervals partake in character of that of the prince who 
complained that he had not slept well because of a 
crumpled rose-leaf in his couch of flowers. . 

In conclusion, we may say that the telegraph department 
as a whole is presided over by Mr. J. C. Lamb, one of the 
assistant-secretaries, and that the business and discipline 
of the whole of the central office ismanaged by Mr. H. C 
Fischer, the Controller of the Central Telegraph Office. 
The construction and maintenance of lines is in the hands 
of Mr. E. Graves, as engineer-in-chief; the scientific 
branch and apparatus are under Mr. W. H. Preece, as 
electrician. Mr. H. Eaton is superintending engineer 
for the Metropolitan District. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Trade of Frankfort in 1889 and 1890.—The 
impetus given to business in 1889 was followed by a decline 
in 1890, which, originating in the mining industry, exercised 
& prejudicial influence on the whole business of the country. 
After the immoderate high prices for iron in the commence- 
ment of 1890 had been suddenly lowered, a decline in nearly 





all other branches of manufacture set in. In addition to 
this came the complications in the import trade, in the 
foreign markets, uncertainty about the American customs tariff, 
and unfavourable weather. Trade necessarily suffered severely. 
Former contracts at higher prices had to be completed, 
whereby stocks on hand accumulated, which were only dis- 
posed of slowly and at a loss. Commerce between Great 
Britain and Germany in 1889, both in exports and imports, 
was rather satisfactory. Exports from England to German 

increased by £4,831,627, or 17°75 per cent. over 1888, of whic! 

£2,611,445, or 16°6 per cent., was in home produce. German 
exports, all home produce, increased by £380,485, or 1:4 per 
cent. The returns in both cases showed increased figures in 
all articles of importance, especially in German exports of raw 
material. German ironworks being overwhelmed with orders 
and unable to satisfy all demands, pig iron and ironware 
were ordered from English foundries in considerable 
quantities. After the collapse of the copper syndicate the 
imports of copper and lead were eight times as large 
as in 1888. In spite of the ‘ Merchandise Marks Act,” 
and other measures, exports from Germany to Great 
Britain did not decline, and many articles were shipped 
in larger quantities to and vid Great Britain than in 
former years. The ‘ Merchandise Marks Act, 1887,” 
instead of damaging German export industry, called the 
attention of foreign buyers to its capability. Goods bearing 
the inscription ‘Made in Germany” were frequentl 

demanded, and direct relations of foreign buyers with 
German merchants increased. The trade of Germany with 
the British Empire in 1890 was lively. Comparing exports 
from England to Germany with those from European 
and transmarine countries England ranks first in fuels, 
raw materials, and products of cloth, felt, and textiles, 
machinery, and all kinds of apparatus; second in iron 
goods ; third in ores; fourth in mineral oils, raw materials, 
and chemical products. German exports to Great Britain, 
compared with those to other countries, rank first in 
mineral oils and hardware; second in iron goods and 
chemicals; ninth in machinery and all sorts of apparatus 
and instruments. Great Britain and Germany are mutually 
dependent on each other for some of the most eee 
goods, and in many cases the same articles are exchanged 
in one or other quality ; but the statistics of the German 
Customs Union include a great many shipments from and 
to transatlantic countries through British ports which appear 
in the tables of the respective countries as British. The 
greater portion of the German people has always been inclined 
for free trade, and the ees hi tariff of the last few years 
was partially due to the personal influence of prominent 
statesmen. Owing to changes in different departments, the 
wishes of the people have more regard paid to them. Public 
opinion is utterly opposed to any kind of differential customs 
tarifis which lead to commercial complications with other 
States that do not enjoy the most favoured-nation clause. 


Table of Principal Articles Imported from Great Britain into 





Germany in 1889 and 1890.1 
1889, 1890. 
Articles. Tons. Tons. 
Anchors and chains .. oa ea 1,887 
. ae .-8,846,900 .. 3,160,791 
Coke SAP aie ani - 55,000 .. 44,294 
Copper, pig .. «oo so oe 20,4363 .. 24,629 
be smelt and brassware 290 .. 3094 
Hardware, coarse and 6,182 4,631 
ms better quality 8,4574 2,8444 
“a best io 482 517 
Iron, lumps and waste .. .. «2 «1 «2 «s «2 2,408: 1,02 
»» malleable and bars... .. ..' 2. ce co o« 4,562: 6,441 
ee os » pipes ot am ae 655: 417} 
» ore 44 >a" “98 22,411 4,5414 
ae ee 271,881 809,176 
sy Plates and sheets 2,5424 2,117 
» and steel wire .. Os. , ane be 1,150 1,660 
Lead, pig Teo ae a ee 1,615 2,119 
L tives, | biles, and parts .. 1,827 1,904 
Machines and fittings Ga) Faw. 4s 25,094: 29,752 
Oil, lubricating, mineral .. 5,403: 4,612 
», petroleum .. .. .. 226, 2803 
Tin, plates .. i. a ee ae 
i SSP eee es ja! de Ge. ~ 8,855} 
Zinc, raw in lumps .. 1,075 2,220 


Table of Principal Articles —— Srom Germany into Great 


Britain in 1 and 1890.1 ee 

1889. 5 

Articles. Tons. Tons. 

Aluminium and nickel ware .. 2s. 242 
Anvils, vices, &. .. .. « et sa 25, 
ie os...08 2s 8,9865 . 8,174 
Copper, articles oo oe 503. 549; 

és pigs and lumps .. 182 .. 47 

Hardware, coarse .. .. 83,1434 .. 8,431 

“ fancy 710% .. 984 
Pea ae 4,7544 .. 4,872 
»» loops with bars, ingots .. 433 .. 40 
»» lumps and scra; oe iam 485: 648} 
» malleable, bars. . a = 
. “ ee ee ee ee en 
3 ”  platesand sheets... .. .. .. 1,650h .. A 
sad Bes gs alge ES yee AE 1,54 8,31 
», tire and cutting 144 — 
» and steel wire .. 83,046 40,502 
Ironware cast very Coarse 3... .. 2. oe oe oe 1,982 .- .. 462, 
GIS as! «oa 3h) ee 6k aw os ce oe tent”: 10, 

. white and zine white .. a a 9,022 
Ma hines and part ser" asi owe? Jee ae ves | es 
TCD 5. kes oe os te ee ee ee es oe | Es: «| 
{a “-~ * ee ae ee 409 8,742 

» fish-bellied.. 1,224$ 
Railway axles .. .. .. «. 1,792 2,0 
Zinc, raw, scrap, and lump .. 29,265 22,2: 
ee ae ae ae Ne 5,868 5,892 


In 1889 a complete change in the coal trade took place. 
The prosperous state of things from 1871 to 1875 showed that 
the yield was insufficient to meet the demand, and conse- 
quently large amounts of capital were employed for workin 

new shafts. When a period of discouragement set in, an 

the output constantly increased, the market became more 
and more depressed, and coal declined so much in price that 
in many cases the capital invested yielded no interest. 
Reduction of wages or discharge of men was out of the ques- 
tion at that time. The dulness of trade led the large indus- 
trial establishments and the railway companies to limit 
their purchases, which considerably affected the price, and 
increased in a measure the depression. To avert a further 
decline, owners of collieries formed syndicates to stop 
underselling and establish uniformity in prices. When 
trade revived there was no over-production, and the 
consumption was equal to the production. In May the 
strike which extended over Germany and lasted a month 
took place. When work was resumed the consumers and 
dealers had to make additional purchases to be prepared 
for future emergencies. The extraordinary demand produced 
a steady and considerable advance, and prices were twice as 
high as in the latter half of 1888, but in spite of the rise in 
prices the collieries were by no means well supplied. The 
year 1889 was most eventful for the copper trade. In the 








1 For amounts in previous years see THE ENGINEER, p. 448, vol. xviii 





beginning the copper syndicate was in full activity, and 
bought for immediate delivery and on tissue at £78 on the 
London market ; but tne gigantic operations of the syndicate 
soon excited general distrust, and at the end of January they 
had to pay from £4 to £5 more per ton than other pur- 
chasers. In March the syndicate ceased purchasing, and 
prices rapidly declined from £78 to £35—the lowest ever paid 
—but they soon rose, and in August reached £42. It was 
feared that the quantity of copper accumulated was so great 
as to be only realised at much lower prices, but in 1890 copper, 
especially for electrical purposes, was much more extensively 
employed. The rise of the price of silver made the countries 
with that coinage more capable of absorbing copper. America 
was & very great consumer, and, notwithstanding the increased 
production, only moderate quantities were shipped thence to 


Europe. In 1889 transactions in iron were very active, 
towne in the second half of the year, when pig iron 
vanced materially. Strikes in collieries greatly prejudiced 


the trade, as, on account of scarcity, works could not fulfill 
their engagements. Bar iron and girders were in brisk 
demand. The former rose from £6 5s. to £9 per ton, the 
latter from £5 18s. per ton at the beginning to £7 13s. at 
the end of the year. Transactions in sheet iron were consider- 
able, and the miners’ strike, high wages, heavy demand, &c., 
caused a marked advance. Prices for better descriptions rose 
from £7 14s. to £12 10s. per ton. The supply of white iron 
was steady, and prices, in keeping with the general tendency, 
rising from 5s. to 6s. per case in the course of the year. In 
1890 a continuous decline in prices took place, and a reluctance 
caused thereby on the part of sellers and buyers. In spring 
large offers of raw iron and bars were suddenly made which 
produced great excitement and very unfavourably affected 
prices. In 1889 prices of lead averaged from 24s. to 25s.; in 
November they slightly advanced, and at the end of the year 
were from 27s. to 28s. The demand was good. Manufac- 
turers of lead colours and rolling mills were in full activity, 
and supplies regular. Owing to the advance in coal and 
higher wages, prices would have been much higher but for 
increased arrivals from Australia and Mexico. In the 
beginning of the same year the price of tin was from £97 to 
£98, shortly after fluctuating to £96—£93. Tin was largely 
influenced by the copper market, and large arrivals occa- 
sioned a further decline, which reached its culminating point 
at £87 in October. In November the price rose to and 
remained at £98 until the close ef the year. Prices of zinc 
in January ranged from 34s. to 35s., and the extent of the 
product was limited, proprietors of works having coalesced 
to prevent over-production. While extravagant copper prices 
prevailed, alloying of zinc with copper for making brass 
suffered considerably. After the copper market had assumed a 
healthier tone, the demand for zinc tomeet the above increased, 
and prices steadily advanced to 46s. The demand for zinc for 
other purposes, such as for galvanising iron and for plates, has 
been satisfactory throughout the year, showing a considerable 
increase. In 1890 at first great activity prevailed in the 
manufacture of machines, owing to the favourable state of 
the business in the previous year, but larger orders came in 
sparingly. Towards the middle of January prices for raw, 
rolled, and sheet iron, &c., fell until the middle of the year, 
and fluctuated during the remainder. At the latter part of 
the year the selling price of machines again advanced. 
Business in chemicals, which was not satisfactory in previous 
years, decidedly improved in the latter half of 1889. The 
industry was but little affected by foreign competition, and it 
was claimed that some German chemicals had even got the 
start of those by English makers, though certain English 
chemicals still rule the market, and will maintain their 
position for a long time. The subsidised mail steamer line 
to Eastern Africa was closely connected with German 
colonial matters. The question was not as to the quantity 
of goods the steamers would have to carry in the next few 
years, nor as to the direct gain to be realised thereby. 
Germany desired to show that by establishing regular 
communication with Eastern Africa, extending to Delagoa 
Bay, she was determined to maintain and develope her 
sphere of interest, and to support vigorously all efforts 
tending towards culture and civilisation. In the foreign 
trade of China, confined to the nineteen treaty ports, 
Germany participated with 10°65 per cent. of imports and 
53 per cent. of exports. The import of engraining 
machines for cleaning cotton was so successful that 
arrangements were made to establish mills for spinning 
and weaving cotton yarns. Various and extensive in- 
dustries, which for their supplies of machines and plant 
will have to depend for a long time on foreign markets, 
are springing up in China, a fact which ought not to 
be overlooked by machine manufacturers. China imports 
iron, machines, metals, steel, tin, and zinc plates, in which 
Germany carries on a lively export trade, which will be 
materially extended, while in pig iron German exports to 
Japan were trifling. Very little competition was encountered 
in nails and iron wire. The Frankfort export museum was 
more and more appreciated in industrial circles. In 1889 it 
was visited by over 7000 persons, and in 1890 attracted many 
visitors from the Continent and English cities, but its busi- 
ness decreased considerably owing to the decline in the 
German export trade, the chief causes of which were the 
state of affairs in the Argentine Republic and the political 
changes in North and South America. The sending a 
traveller by the Export Union of Saxony to the East Indies 
has proved very successful, and it is intended to send one to 
Central and South America. The electrical exhibition, the 
most important that has hitherto been held, will probably 
tend to the result that Frankfort will become the future seat 
of an important electric industry. Companies have been 
formed with large capital and extensive sites provided for the 
erection of factories of this kind, especially for the transmis- 
sion of electricity to small workshops. Hitherto smoke- 
producing factories have been kept in a great measure at a 
distance from the town. The introduction of electric motors 
will obviate this disadvantage. The influence of the canali- 
sation of the Main on the rise of trade in Frankfort becomes 
yearly more visible. Traffic on the Main was in 1887, 49; 
in 1888, 66; in 1889, 98; in 1890, 111 times as great as 
in 1882. Frankfort consequently holds a prominent place 
in the shipping trade among the cities of the German 
Empire, especially those participating in the Rhine traffic. 
The traffic from Frankfort may be expected to further increase 
after the projected improvements in the canalised part of the 
Main—between Frankfort and Mayence—have been carried 
out. The improvements consist in deepening the river, ccn- 
structing two aft lock bays, and continuing the canalisation 
4} miles to Offenbach in the Grand Duchy of Hesse. A 
further continuation is to render the river navigable to 
Aschaffenburg and Wiirzburg, whereby the network of canals 
connecting the Main and Danube will be made more use of and 
gain in importance, 








514 THE ENGINEER Dec. 18, 1891, 























(For description see page 519) 


MER MAJESTY’S DOUBLE-TURRET BATTLE-SHIP THUNDERER 

















{SurPLEMENT TO THE ENGINEER, Decemser 18, 1891 


———— 


COMPOUND PNEUMATIC PUMPIN¢ 


MESSRS. EASTON Anp AY 





printer, 


* a Meas 
Wea... hls. ¥ etn he, E 

































































INGgNGINES, GENERAL POST OFFICE 


AND yfipg0N, ERITH, ENGINEERS 














SSN CREE cothice 















































THe ENCINEER 








selC( i‘ iar 7 . . Lt 1@) Sd SSeS. Qe Se SAM eH D ey : . ao » & >) 


Cc 

m 
™ 
in 
re 
R 
Tr 
If 
4 





———--— enemas 

















Dec. 18, 1891. 


THE ENGINEER. 


515 








FOREIGN AGENTS FOR THE SALE OFTHE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A. Twiermryver, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street. 








PUBLISHER'S NOTICE. 


*," With this week's number is issued as a Supplement a Two-page 
* engraving of the Compound Pneumatic Pumping Engines at the 
General Post-office. Every copy as issued by the Publisher 
includes a copy of the Supplement, and subscribers are requested 
to notify the fact should they not receive one. 








*.* NEXT WEEK THE ENGINEER will be published on Thursday, 
“instead of Friday, and new advertisements should reach the Ojfjice 
before Six o'clock on Wednesday evening. Alterations to standing 
advertisements before Four o'clock on Tuesday afternoon. 
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TO CORRESPONDENTS. 


se ‘ENGINEER NEWSPAPER, 





R. .stered Telegraphic porn 
LONDON 


»" All letters intended for insertion in Tuk Encineer, or containing ques- 

tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.- In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

J.C. H.—The answer to your questions depends (1) upon the section of the 
rolled joist and upon the diameter and thickness of the tube. In most 
cases the rolled joist would be the preferable leam. For the tube you 
may find the strength as a lLeam by means of the formule given at 
page 122 of Molesworth's * Pocket-book.” You do not give the diameters 
of the tube. 

Tae MOENCHENSTEIN 
given on page 


Brivoe Faiture. — Referring to Euler's formula, 
455, of our issue of the 4th 1891, Mr. 


Graham points out that « = 5000 (5). 5000 ( i y’ 
t i ad 


This kind of error occurs in tivo out of every three bridge specifications, 
but the inversion is probably suficiently obciwus to prevent anyone being 
misled by it. 

C. W. B. A.—All the large steel works in Sheffield are makers of Siemens- 
Martin steel. Firth’s, Vickers, Cammell, he Parkgate Compay make mild 
steel by this process with lime flur—tasic open hearth process—from their 
own mig ivon smelted from Linconshire ores. There is little if any smelting 
of hematite in the district, pig iron being imported from the North. The 
only other hematite smelting district is in South Wales, from Spanish 
ore chiefly. Dowlais, Cysarthfa, Ebbw Vale. 


December, 


should be « = 





GALL'S CHAINS AND PULLEYS, 
(To the Bditor of The Engineer.) 


Srr,—Can any of your correspondents give me the name of the 
makers of Gall’s chains and pulleys’ W. 8. 
London, December 16th. 


CASTINGS FOR WEIGHING SCALES. 


(To the Editor of The Engineer.) 


Sir,—Will some reader of Toe Encinerr tell me where I can obtain 
metal castings for butter and potato scales ? I 
Gainsborough, December 16th, 








SEWAGE SYPHONS. 


(To the Editor of The Engineer.) 

Srr,—I shall feel obliged if any of your readers will inform me where 
inverted syphons are adopted ia England for conveying sewage. 

London, December 16th. G. B. G. 

BLAKSMITHING. 

(To the Editor of The Engineer.) 

Sir,—Will any of your readers kindly tell me of any books they can 
recommend on making forgings in dies, and on the various uses of the 


Ryder forging machine ? Str. Pancras, 
“December 15th. 





SUBSCRIPTIONS. 
Tae ENGIneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
the office on the following terms (paid in advance):— 
Half-yearly (including double number) .. .. £0 148. 6d. 
rearly (including two double numbers) .. .. £1 98. Od. 
If credit occur, an extra charge ef two shillings and sixpence per annum will 
made. THk ENGINEER is registered for transmission abroad, 
4 complete set of Tuk ENGIngER can be had on application, 





In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
Tue Enoinver weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tun Paper Copies— 


Balfoyenriy, 1. 35 ce ce cs oe ce co AO 1s, OF 
Feary «s os ce ce 00 co co ce eo Si lGe Od, 
Tuck Paper Copies— 
WIE <a tp) 08. as “es ea es o6-  e e 
TO cc 6s ee be, 20 es an se cep fe OR Oe, 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advervisements are taken subject to this condition. 

Prices for Displayed Advertisements in ‘‘ ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 

nocseair’ ~ ore ns g to press early with a portion of the edition, 
ALTERA to standing advertisements should arrive not 
later + tly Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 








MEETINGS NEXT WEEE. 

Sours STaFFoRDSHIRE INSTITUTE OF IRON AND STEEL WORKS MANAGERS 
—Saturday, 19th instant, at the lustitute, Dudley, at 7pm Discussion 
on ‘‘ Puddiing, with Special Reference to Composition and Yield.” opened 
by Mr. Thos Turner—Vice-president—with a paper on ‘lhe Theory of 
the Puddling Process.” 








DEATBS. 


On the 4th December, G. W. Campuuis, Assoc. M. Inst. C.E., in Costa 
Rica, the result of a railway accident. 
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CURRENT FALLACIES CONCERNING PORTLAND CEMENT. 


Wks have repeatedly endeavoured, as will be seen on con- 
sulting the back numbers of THE ENGINEER, to keep our 
readers well informed concerning the results that have 
been deduced from time to time from researches con- 
ducted by technologists of proved ability upon Portland 
cement, and to perform the no less necessary task of 
scotching, and if possible, exterminating those mischiev- 
ous fallacies which have arisen concerning the same 
material, from misapprehension on the part of a 
conscientious experimenter, or from semi-unconscious bias 
of one with less power of mental and moral discrimination, 
with, we will venture to affirm, a measure of success 
sufficient to warrant a renewal of our efforts upon 
adequate occasion. Although thoroughly convinced that 
the intelligence of the main body of engineers will 
ultimately enable them to choose between accurate 
conclusions based upon experiment properly devised 
and executed, and inaccurate though often authoritative 
assertions resting upon clumsy or dilettante experiment, 
or upon mere opinion, be it never so imposing yet we 
should be failing in our duty were we to hesitate to guide 
that intelligence and to hasten the dissemination of sound 
views upon a subject the importance of which is con- 
ceded by all. The three papers dealing with Portland 
cement recently read before the Institution of Civil 
Engineers, and published in abstract form in these 
columns, afford sufficient indication that many important 
points in the manufacture, testing, and use of this 
material are so far from being perfectly clear, even to 
those generally supposed to be well acquainted with the 
matter, that their debate and elucidation are not only in 
themselves desirable from a polemical point of view, 
but are of urgent necessity for the information of the 
practising engineer who is less directly concerned with 
the determination of questions of principle than with the 
settlement of the working limitations of a substance 
which he may be called upon to use, or may already be 
in the habit of using for structures upon the permanence 
of which his future reputation and career may largely 
depend. Such being the case, we will review and refute 
the most persistent and dangerous of those fallacies 
which appear still to possess a certain vogue. 

It is somewhat distressing, but by no means surprising, 
to find that. the dispute, more ancient than venerable, 
between engineers who demand a cement of high 
strength, and those who as sedulously reject cement of 
this character, or as they have been epigrammatically, 
if inaccurately, termed “over-liming engineers and 
engineers,” is still raging, and seems to be in no 
immediate danger of extinction. The reason for this 
astonishing vitality may be safely assigned to the 
circumstance that both parties having based their 
arguments upon premises which are not only erroneous 
but even incompatible in error, their agreement cannot 
conceivably occur. Those who look to the strength of 
cement as its most important property are misled by 
analogy—fruitful source of blunder—with other structural 
materials of less complex kind; and yet we scarcely 
think that they would use an agglomerate of Rupert’s 
drops as a substitute for the much softer glass commonly 
inserted as basement lights in street paving. Those 
who, knowing that some strong cement is unsound, and 
finding that the cement offered them is strong, conclude 
that it is unsound, are guilty of as gross a fallacy as was 
ever pilloried as a mnemotic syllogism in a text-book on 
logic. It is the former school that has imposed upon the 
manufacturer conditions which can only be complied 
with at the risk of producing an overlimed cement, pro- 
vided the present somewhat lax methods: of manu- 
facture be retained—a laxity for which the low prices 
now current are partially responsible. It is the latter 
which has stood in the way of improvement, by failing to 
demand from cement makers as good a material as may 
be legitimately required, and is easily produced by the 
exercise of due care and skill, Both have called 





in the aid of the chemist, and after having obtained 
from him the figures of his analysis, have pro- 
ceeded to pronounce upon the quality of the sample 
analysed with their pet prepossession as sole guide. 
Had they been wise enough to ask for his opinion 
based on these figures—always assuming that he 
poet a special and intimate knowledge of the tech- 
nology of cement—their invocation of his aid would have 
been more to the point. How completely impossible 1t 
is for any but those who have received a thorough 
chemical training, have subsequently acquired complete 
familiarity with all that has been done towards putting 
the chemistry of cement upon a sound basis, and have 
superadded thereto that experience which is only to be 
bought by close and daily contact with the chemical 
problems arising from the manufacturing difficulties of 
the cement maker, to speak with authority upon any 
question of the kind indicated above, may be realised when 
it is stated that the percentage of lime alone gives abso- 
lutely no certain criterion of the quality of cement; that 
even the possibility of the cement being sound or otherwise 
can only be judged by a consideration of the whole of the 
constituents other than lime, as well as of the lime itself; 
and that the opinion thus reached can only be of solid 
value when due regard has been paid to the results of 
a complete series of mechanical tests. Engineers who 
are uneasy when the percentage of lime in a sample of 
cement is greater than 55 per cent., and those who con- 
sider themselves enterprising when they obtain one with 
62 per cent., may alike profit by the remark that it is 
perfectly possible to prepare a cement otherwise normal 
in composition with less than 55 per cent. which shall be 
thoroughly unsound, and one with 65 per cent. which 
shall be sound and unexceptionable in every respect. As 
for the theory which has lately been mooted, that a 
Portland cement of ideal composition should contain 
about £0 per cent. of lime, it would be ludicrous were it 
not mischievous; ludicrous because it has been advanced 
in ignorance or contempt of the inexpugnable researches 
of Le Chatelier, and mischievous because it is possible 
that it may deceive the unwary, even to the extent of 
leading them to chase an ignis fatuus more than com- 
monly elusive. Any attempt to confuse the point at 
issue by reference to slag cements, or indeed to any 
cementitious material, other than Portland cement, 
which may contain such a percentage, must either 
proceed from lack of chemical knowledge, or be deliber- 
ately disingenuous. Cements of which slag cement may 
be taken as a type differ wholly in constitution from true 
Portland cement, consisting as they do of mixtures of 
acid silicates of highly active character with slaked lime, 
while Portland cement consists essentially of tri-calcium 
silicate, together with tri-calcium aluminate, both abso- 
lutely anhydrous until the moment of setting. 

Closely associated with the erroneous ideas which we 
have endeavoured to dispel in the foregoing portion cf 
this article is the notion that the whole, or at least a 
considerable portion, of the lime in Portland cement is in 
the free state. This heresy is commonly defended on 
the ground that a considerable percentage of free lime is 
reported as existing in cement in some analyses, and 
upon the observation that the water in tanks in which 
briquettes of cement to be tested are kept is strongly 
alkaline, and a white scum of lime will appear upon the 
surface of the water, and sometimes upon the briquettes 
themselves. The occurrence of similar white incrusta- 
tions upon concrete blocks gives countenance to the same 
superstition. Each of these errors is due to ignorance 
of the chemistry of cement, and to that alone. The 
return of such and such a percentage of free lime in the 
analysis of normal Portland cement arises from the 
analyst making that return, though possibly skilled in 
other branches of analysis, being engagingly unsophisti- 
cated as far as that of cementis concerned. His probable 
line of reasoning may be stated thus:—‘I am required 
to determine the percentage of free lime in this sample of 
Portland cement; if I extract a weighed quantity repeatedly 
with boiled-out water in an atmosphere free from carbonic 
acid, or preferably with sugar solution, seeing that lime 
is more soluble in that menstrum, and determine the 
lime thus removed, I shall have done all that is requisite,” 
the worthy man being unacquainted with the elementary 
fact that the true cementitious compounds present in 
Portland cement are decomposed by water or a solution 
of sugar, lime going into solution as calcium hydrate. 
The belief of the unskilled observer that because lime is 
present in the water with which cement briquettes have 
been in contact, and appears—as carbonate, it is true, 
but such fine distinctions are not for him—on the surface 
of the water and upon briquettes and concrete, it must, 
therefore, be present in cement in the dry state, arises 
from his ignorance of the fact that the reactions 
which constitute the setting of Portland cement are 
attended by the production of a certain quantity of 
calcium hydrate—slaked lime—which gives rise to the 
phenomena whence his deductions are drawn; his 
observations are correct, but his conclusions faulty. It 
should be once for all grasped that Portland cement of 
perfect quality contains no free lime; Portland cement 
of good ordinary quality contains but a trifling quantity 
of free lime, probably not mere than 1 per cent.; no 
method exists by which the amount of free lime in 
Portland cement may be estimated. We have stated 
some or all of these truisms before, but from the 
astonishing nonsense that has been lately spoken and 
written upon this subject, reiteration, even ad nauseam, 
is evidently necessary. It is true that a method has 
been recently devised and described in these columns, 
namely, the Deval hot test, for detecting free lime and 
unsoundness generally in Portland cement; but it is a 
purely mechanical process, and although of inestimable 
value to the cement tester and user as indicated by its 
daily increasing adoption, and the excellent work that 
has already been done by its means, it does not pretend 
to accomplish that which analysis has hitherto failed to 
achieve. 

No list of fallacies concerning Portland cement would 
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be complete without that hoary impostor, the magnesia 
bogie. We almost hoped that we had succeeded in dis- 
posing of this astral body, but it appears to have revived 
in Germany, and been recently “ precipitated ” with some 
violence in an august assembly nearer home, damaging 
a good many reputations of established decorum in its 
fall. It is a humiliating necessity to be compelled to 
point out that the magnesia in Portland cement is one 
thing, and the “magnesia” precipitated from sea-water 
by contact with Portland cement quite another. Here, 
again, the whole of the confusion has arisen from chemical 
ignorance. Ignorance of chemistry in an engineer is no 
crime, but it is a misfortune that should lead him to 
adopt, when approaching what is, after all, a purely 
chemical question, an attitude of less complete “ cock- 
surety” than is sometimes, we regret to say, assumed. 
The magnesia in good normal Portland cement of English 
make forms but a trifling percentage of the whole, and is 
thoroughly innocuous. This point we have dealt with at 
length some time since, and we cannot spare space to 
recapitulate our facts and arguments. The question is 
settled, and may be dismissed forthwith. Magnesia 
precipitated by Portland cement from sea water is a 
different body altogether. In the first place, 1t is not 
magnesia, MgO, but magnesium hydrate, Mg (O H),, and 
nothing but an irrational dislike of exact terms, merely 
on account of their possessing an unfamiliar sound, can 
account for the loose habit of conferring upon it a name 
already appropriated. If this difference of nomenclature 
could once be fully comprehended by the sufferers from 
one form or another of what we once ventured to name 
“the magnesia scare,” the distressing symptoms still 
so prevalent would abate, and return to comparative 
sanity speedily ensue. Having thus decided upon our 
terms, the discussion of the question is much simplified. 
When Portland cement present in concrete is brought 
into contact with sea water which contains considerable 
quantities of magnesium salts, a reaction between them 
takes place; the first effect of which, probably, is that the 
calcium hydrate, formed as mentioned above on the 
setting of the cement, precipitates magnesium hydrate 
from the sea water, the lime it contains simultaneously 
being converted into the corresponding calcium salts, and 
removed from the cement in solution. Should the access 
of the sea water to the cement continue, either on 
account of undue permeability of the concrete or the 
presence of fissures or flaws, the hydrated silicates and 
aluminates of calcium constituting the essential part of 
Portland cement will be similarly attacked, and the 
reaction will proceed until the cement gua cement no 
longer exists. The magnesium hydrate mixed with other 
decomposition products which appears where this reaction 
is occurring—in a word the white deposits and incrusta- 
tions of so-called ‘‘ magnesia ’’—is only an effect of the 
mischief that has been done, and in no sense its cause. 

Fallacies less widespread and harmful than those we 
have cited exist in plenty, but although fully alive to their 
pernicious prevalence, we do not propose to deal with 
them at the present time, lest the importance of those we 
have specifically attacked should be lost sight of in the 
crowd of petty offenders. We shall be content if we 
have succeeded in bringing any one of the bigger rogues 
to book. 


INTERMEDIATE 


In our last impression we published a letter from Mr. 
J. Jennings Campbell, in which he took exception to 
certain criticisms we had passed on his excellent and 
suggestive paper read before the North-East Coast 
Institution of Engineers and Shipbuilders. We have 
since received a private letter from Mr. Campbell, con- 
taining further explanations of his views, and narrowing 
the controversy, if such it can be called, between us. 
The subject is by no means without interest or com- 
plexity, and more may, we think, be said on it than has 
yet been said. The essential diversity of opinion between 
ourselves and our correspondent consists more in the 
way he estimates steam efficiency from indicator cards 
than anything else. As we understand him, he con- 
structs a theoretical diagram for any engine—simple, 
compound, or triple-expansion—from the given volume of 
steam admitted, its pressure and the ratio of expansion. 
He calls the area of this diagram 100. He then takes 
the actual diagrams obtained from the engine with an indi- 
cator; lays these down on the theoretical card; deducts the 
amount by which their area is less than 100, and says that 
the remainder represents the efficiency of the engine. 
To avoid the chance of misconstruction, we quote the 
following passage — the figures refer to diagrams illus- 
trative of his paper :—“ Figs. 6 and 7 show combined 
cards from the engines of a second-class cruiser of 9000 
I.H.P. working at full power, where the actual area of 
the expanded cards is only 65 per cent. of the standard 
area, the steam being measured in the high-pressure 
cylinder.” Again, on diagram Fig. 5 we have the 
following words: “‘ Efficiency from steam in H.P. cylinder 
82 per cent., do. do. from I.P. cylinder 73 per cent.” 
We think that the only conclusion which can be drawn 
is that Mr. Campbell means it to be understood that the 
efficiency of the steam accounted for by the indicator is 
82 per cent. and 73 per cent. of the theoretical maximum. 
He then goes on to explain to what the loss of efficiency 
is due, and he suggests an alteration in cylinder ratios 
and cuts-off as the best means of obviation. We 
inadvertently stated that he proposed in this way to 
get rid of gap. He hastens to explain that this 
is a mistake; what he proposed to get rid of is 
“drop,” a different thing. We may say here, once 
for all, that this appears to us to be a distinction without 
a difference. If the word “drop” means anything, it 
means drop in pressure. The word “gap” refers of 
course to the so to speak vacant spaces left when 
diagrams from high and low-pressure cylinders are put 
together; and these gaps are due in part to drop in 
pressure, and in part tocompression. However, to avoid 
the necessity for discussing trifles, we are willing without 
further question to let Mr. Campbell have his way, and 
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speak of drop in pressure as one thing, and the gap 
between diagrams as another thing. 

So much premised, we may now go on to say that we 
object altogether to the method of measuring or esti- 
mating efficiency which we have just described. What 
the process really gives is quite a different thing. From 
the standard diagram it is possible to calculate what 
power a given weight of steam passing through an 
engine per stroke might be made to develope. The 
actual diagrams show the power a totally different weight 
of steam actually developes. Mr. Campbell is confound- 
ing two things—the power developed by an engine with 
the possible efliciency of a given weight of steam. To 
say nothing of cylinder condensation—which is, for the 
sake of argument, excluded from consideration—and 
clearance, we have compression, which cuts large areas 
out of the standard diagram. But these certainly cannot 
be taken as representing loss of efficiency. Again, the 
drop to which Mr. Campbell refers does not necessarily 
mean loss of efficiency simply because it is attended by 
an increase in volume. It may be more satisfactory to 
Mr. Campbell that we should quote an authority rather 
than rest content with expressing our own views. If he 
will turn to D. K. Clark’s “ Rules, Tables, and Memo- 
randa,” pages 854-855, he will find the following:— 
“That the work of expanding steam is to be calculated 
from the expansion upon a moving piston only is obvious 
enough when it is considered that the steam may 
expand into an intermediate receiver and into inter- 
mediate passages without doing any work on a piston, 
whilst at the same time the pressure falls or ‘drops’ as 
the volume is enlarged. Under these circumstances the 
second cylinder receives the steam at a lower pressure 
and in larger volume than it has when there is no inter- 
mediate expansion and fall of pressure, and there is less 
work done, whilst the ratio of active expansion is neces- 
sarily reduced. If the second cylinder, however, be 
enlarged in capacity in proportion to the enlargement of 
the volume of the steam and the fall of pressure by in- 
termediate expansion, the ratio of expansion and the 
work done in it would remain the same.” From this it 
follows that an engine without much intermediate expan- 
sion, would give diagrams fairly free from drop and gap, 
while another engine with large intermediate expansion 
would have considerable drop and gap, and yet the latter 
engine would have as much steam efficiency as the former, 
although by Mr. Campbell's method of estimation it 
would show much less efficiency. All intermediate 
receivers, port spaces, clearances, &c., mean inter- 
mediate expansion, but intermediate expansion does not, 
we maintain, mean loss of efliciency, always provided the 
engine is properly proportioned to the work to be done 
by the steam and the conditions under which it does it. 
In proof of which we may point out that the size of the 
intermediate receiver has no practical influence on the 
performance of an engine. Indeed, many compound 
engines run with next to no intermediate receiver space. 
As an example, we may cite compound portable engines 
in which the receiver space is little more than the valve 
chest of the low-pressure cylinder, with the result that 
the back-pressure line of the small cylinder is steeply 
coneave to the atmospheric line. Mr. Campbell will 
find copies of indicator cards with this curve in our 
report of the engine trials at Newcastle Show if he will turn 
to THE Enorveer for July 15th, 1887. Gap and drop 
in combined diagrams are largely due to intermediate 
expansion, and as such do not represent loss of effici- 
ency. Mr. Campbell apparently thinks differently. It 
will not be out of place to say here that one of the prin- 
cipal reasons why we object to combined diagrams is 
that it is possible to draw the most opposite con- 
clusions from them concerning evaporation and con- 
densation in the cylinder. We have no doubt that our 
readers will understand what we mean without further 
description. 

We may now proceed to consider the third paragraph 
of our correspondent’s letter. In it he says that he has 
made “ no such assumption, as that the loss of efficiency is 
wholly due to faulty cylinder ratios.” Now in our 
correspondent’s paper “ On Engines for Ships of War,” 
after citing the case of a particular engine, he says:—“ In 
this case the losses are seen to be very much greater than 
in the previous one; and while some of these are due to 
unavoidable, or almost unavoidable causes, a very large 
proportion of the total loss is due to the great ‘ drop’ at 
the end of high-pressure and intermediate-pressure strokes 
produced by the cylinder ratios and cuts-off employed.” 
In another place we find him wniting:—“ Each ratio of 
total expansion has its most efficient ratios of cylinders 
and of expansion in high-pressure cylinder; and the 
writer strongly disagrees with the present English practice 
of an almost constant, and very small, ratio of expansion 
in the high-pressure cylinder, and obtaining the desired 
total expansion by increasing the ratio of cylinders.” 
The effect produced by a perusal of the entire paper 
was undoubtedly that Mr. Campbell attaches very great 
importance to defective proportion as a cause of loss of 
efficiency ; but we are quite willing to accept his explana- 
tion, and substitute in the passage to which he has taken 
exception, the word “largely ” for ‘ wholly.” 

But, having willingly conceded this much, let us pro- 
ceed to consider what Mr. Campbell proposes to do to 
augment efficiency in the way of improving on existing 
practice. We need scarcely tell our readers that it is a 
very usual aes to cut off steam at about five-eighths 
of the stroke in the high-pressure cylinder of compound 
and triple-expansion marine engines. We gather, though 
not from the paper, that Mr. Campbell would not greatly 
hesitate to cut off very much earlier in the high-pressure 
cylinder — say, at one-eighth of the stroke. We can 
explain in a very few words why marine engine builders 
carry steam to half stroke or further in their cylinders. 
It is simply because they could not cut off much earlier 
and keep leads and exhaust right unless they used a 
separate expansion valve. Such things have been tried 
at sea. Even Corliss engines have been used. If Mr. 
Campbell will ask some of the older members of the 





Institution as to what Messrs. Spencer and Inglis did in 
this way, and with what result, he will no doubt obtain 
interesting information. 

Our correspondent holds that the existing cylinder 
ratios and points of cut-off being wrong, there is a con- 
siderable “‘ loss from drop of pressure at the end of high. 
pressure and intermediate-pressure strokes, owing to the 
receiver pressure being kept so much lower than the 
terminal pressure in the cylinder exhausting into it.” 
The word “loss” here obviously means loss of efficiency ; 
in other words, waste of steam and fuel. In point of fact, 
it does not necessarily represent anything of the kind, as 
we have already explained. ‘To quote once more from 
Mr. Clark, even when the pressure falls to the extreme 
degree of half the final pressure in the first cylinder, the 
reduction in work amounts to only 4°6 per cent. of what 
it would be if there had been no fall in pressure. 
“The slightness of the reduction results from the fact, 
as was before explained, that though the actual 
ratio of expansion with intermediate fall is less 
than when there is no intermediate fall, yet the 
loss of work by such reduction of expansion is practi- 
cally compensated for by the gain of net work on the first 
piston by the fall of back pressure against it.” Mr. 
Campbell, in order to get rid of the drop to which he 
attaches so much importance, makes the following sug- 
gestion :—“ To avoid this ‘drop,’ it is necessary that the 
volume of steam admitted into one cylinder, up to cut-off, 
be not greater than the volume of steam discharged at 
terminal pressure from the previous cylinder. The dis- 
advantage of such ‘drop’ is usually much underrated by 
marine engineers.” With apologies to Mr. Campbell, 
we are compelled to say that we entirely fail to under- 
stand this passage. Let us suppose that a high-pressure 
cylinder delivers, at a terminal pressure of 100]b. abso- 
lute, a cubic foot of steam into a receiver, and that the 
pressure in this receiver, after it has received the cubic 
foot in question, is 901b. The next cylinder then pro- 
ceeds to draw from the receiver, and the pressure falls 
to, let us say, 80 lb. at the time the cut-off in the second 
cylinder takes place. As we understand the passage just 
quoted, for every cubic foot of 100 lb. steam delivered into 
the receiver from the high-pressure cylinder, the low- 
pressure cylinder would withdraw a cubic foot at 801b. 
It is, of course, clear that this process could not be 
continued for many strokes, unless a safety valve were 
fixed on the receiver. Perhaps “ volume” is a misprint 
for “ weight.” We have failed to find anything in the 
context to solve the puzzle. It would appear that Mr. 
Campbell has now and then overlooked the fact that all 
that the high-pressure cylinder receives at each stroke 
from the boiler in the form of steam, or steam and water, 
must reappear at each stroke in the low-pressure cylinder, 
no matter how the cut-offs are arranged. Let us, to 
simplify matters, suppose that no condensation takes 
place, and that nothing but dry steam comes from the 
boiler, and that the high-pressure cylinder receives 120 lb. 
per minute, it will deliver into the receiver 120 lb. per 
minute, no less and no more, no matter what the 
ratio of expansion. In the same way the intermediate 
cylinder will take out of the first receiver 120]b. per 
minute, no matter what the ratio of expansion. In like 
manner the third cylinder will draw 1201]b. per minute 
from the second receiver, and it will discharge 120 1b. per 
minute into the condenser, and no possible alteration in 
cylinder ratios or points of cut-off can affect this fact. 
If matters are arranged differently, then the engine will 
stop after a few strokes. 

We believe that we have now defined the points on 
which we do not agree with Mr. Jennings Campbell. It 
is quite possible that the diversity cf opinion has existence 
more in appearance than in fact, and arises from the 
circumstance that the wording of his paper has failed to 
make his views clear. It only remains now to add that 
we have by no means covered the whole ground, and 
that something remains to be said on such points 
as the average pressure in the intermediate receiver, 
to which, we gather from his letters, he attaches some 
importance. The broad fact is that we understand him 
to regard intermediate expansion as causing a loss of 
efficiency, while we assert that it causes next to none. 
One word remains to be said concerning gap, which our 
correspondent maintains is due almost exclusively to 
friction in ports and passages; but this, we maintain, is 
accompanied by an increase in volume, and not, as he 
seems to imply, by a virtual annihilation of the steam. 
That it represents a loss is certain, but only in the sense 
and to the extent that low-pressure steam is not so 
economical as high-pressure steam. If we have done 
our correspondent an injustice in anything we have 
written, we beg to assure him that it has not been inten- 
tional, and we shall be happy to publish any further 
explanation he has to offer. 


+o 
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BRITISH TRADE WITH JAPAN. 

Mr. C. E. Howarp Vincent, C.B., M.P., is returning to 
England from an extended tour round the world. In 
a letter to the Master Cutler of Sheffield, dated “ Japanese 
Mail s.s. Saikio Maru, October, 1891,” Mr. Vincent 
gives a report upon British trade with Japan. He speaks 
in high terms of the progress made in Japan during less 
than a quarter of a century, and repudiates the idea that 
the country has advanced too rapidly. ‘In good order and 
sobriety,”’ he says, “‘ in cleanliness and politeness, in industry 
and contentment, the Japanese are already in the van of 
nations. The police, postal, telegraphic, and educational 
systems are tributes to their capacity, while over 1400 miles 
of railway are being efficiently worked by native employés.”’ 
Mr. Vincent says there is nothing more striking in the trans- 
} formation which has taken place in Japan than the con- 
stant growth of British interests in the Empire with which 
it has been attended. This is proved by three facts: (1) That 
the 1500 British residents, of whom two-thirds are males, equal 
numerically the representatives in Japan of the whole of the 
rest of the world, excluding the adjacent Chinese ; (2) thatthe 
same preponderance exists, not only with regard to the num- 
ber of foreign mercantile firms located in Japan, but also in 
the proportion borne by the British flag of the external trade; 
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and (8) that since 1868, the first year of the new Japanese 
era, British shipping in the waters of Japan has increased 
threefold in number and fifteenfold in tonnage. It appears 
that in 1890 there were carried in British ships two-thirds of 
the—extra Chinese—foreign trade, and 71 per cent. of the 
whole, in over 1000 ships, inwards and outwards, giving 
employment to more than 25,000 persons. This has been 
done, too, in spite of the exclusion of foreign vessels from any 
share in the large coasting trade between other than the six 
open ports. The external trade of Japan amounted in 1890 
to 138} millions of silver yen or dollars—equal to about 
£21,000,000 sterling- against 623 million yens in 1881. The 
exports, of which the British Empire took nearly a third, 
amounted to 54} million dollars, the imports to 81} millions. 
The purchases by Japan from the British Empire exceeded 
41 million dollars—say £6,750,000—of which 264 millions- 
worth were obtained from the United Kingdom. Mr. 
Vincent, however, points out that a considerable proportion 
of the imports credited to Great Britain are stated to have 
been of German, Belgian, or other foreign make, and although 
obtained from English houses, the advantage to the artisan 
community at home was thereby materially reduced. 


A NEW QUICK-FIRING GUN. 


Wuat is believedjby French engineers to be the best quick- 
firing gun yet invented is that which is at the present 
moment being perfected by M. H. Schneider at his works at 
Creusot. How far this belief is justified will shortly be seen, 
for M. Schneider hopes to be able to test officially his new 

n in three or four weeks’ time. During the past two years 

. Schneider has been actively occupying himself with the 
question of providing a perfect cetshediinn gun, and in June, 
1889, he suggested to the Minister of Marine the necessity of 
undertaking the manufacture of guns of 12 cm. and 15 cm. 
upon the Armstrong system, for which he had been assured a 
concession. He was convinced that the system was not 
— though it had been adopted by the English and 

talian Navies. It was, however, at that time the only big 
calibre gun that had withstood the necessary tests. 
Upon the proposition being rejected, M. Schneider, in 
conjunction with his engineers, devised a new quick-firing 

,and he has just completed a gun of 15cm., having a 
length of forty-five calibres. Both the gun and the carriage 
are of a@ new type. The construction of the weapon has 
been retarded owing to the difficulty of making the cartridges 
which are of unusual length; but these are now in fair way 
of being finished, and the official trials will be able to take 
place very shortly. As giving an idea of the capability of 
this new quick-firing gun, M. Schneider has communicated 
to members of the French Ministry the following details of a 
private trial:—With imperfect cartridges the gun realised a 
speed of 820m. with a projectile of 40kilos., and fired ten 
times in seventy-five seconds. The gas pressure was main- 
tained at about 2500 atmospheres. With the perfection 
which will shortly be reached however, M. Schneider thinks 
that the rapidity of firing will be increased to ten times iu 
sixty seconds, so that they have now a quick-firing gun 
worked by simple and strong mechanism, which, with the 
same rapidity of firing, will give a speed exceeding by more 
than 60m. the maximum figure realised in the most 
successful trial hitherto made, and this, too, with appreciably 
less recoil, and without any disturbance whatever from the 
point of sighiing. These things remain to be seen. 


THE DORE AND CHINLEY RAILWAY. 

THE contractors for the section of this new line extending 
from Dore to Hathersage have had very great difficulty with 
water. A tunnel under the Longshawe Moors is nearly 
3} miles, being the longest in Great Britain, with the excep- 
tion of the Severn Tunnel, and the fourth largest in the 
world. At the Totley end much of the water trouble has been 
overcome, and satisfactory progress has been made there for 
some time. At the Padley Wood end a very large spring has 
been tapped in the face of the heading, at a distance of 2100 
yards from the mouth of the tunnel. By means of a raft 
the contractors’ engineer made an inspection of the outflow. 
It was an undertaking of great difficulty. He describes it as 
resembling a small waterfall, the noise from which could 
be heard at least a quarter of a mile from the face. The 
water from the tapped spring, flowing out of the Padley 
Wood end, has been carefully gauged, and found to be 5000 
gallons per minute, or the enormous quantity of 7,200,000 
gallons per twenty-four hours. A drain to carry off this 
immense surplus water will have to be constructed under the 
finished tunnel, and some time will elapse before operations 
can be thoroughly resumed. The result will be to delay a 
junction between the Totley and Padley ends, which it was 
expected would have been effected about June next. In view 
of the increased traffic anticipated from the new line, the 
Midland Company is doubling the metals all the way to 
Sheffield, and erecting a large goods station on Queen’s-road 
to deal with the business from the new district opened up, 
as well as that certain to accrue through its forming a second 
and alternative route to Manchester. 


THE EIGHT HOURS’ DAY IN SUNDERLAND. 


In our last impression we told out readers how Mr. Allan 
and Mr. Short, of Sunderland, had made proposals for an 
eight hours’ day to their men, and described in detail the 
nature of the scheme. On Saturday there was a crowded 
meeting of the Amalgamated Engineers held in the Central 
Coffee Tavern, Sunderland, and, after some discussion, a 
resolution recommending “That the whole of Mr. Allan’s 
proposals be accepted,” was carried unanimously. The 
eight hours’ day will come into force at Messrs. Allan and 
Co.’s establishment on January 1st. It will be remembered 
that one of the essential features in the scheme was 
that there should be but one break in the day for meals, 
the break representing in all cases a dead loss to an 
employer, quite apart from the men’s absence. Some 
of those present at the meeting were, however, indisposed 
to accept a day with but one break. They were over- 
ruled, however; but the ominous argument was held that 
as soon as more —- had adopted the eight hours’ day 
details could be adjusted. So far the experiment is a 
success. It remains now to be seen how it will work in 
practice. The whole episode is a strong argument against 
those who wish for an Act of Parliament to fix the length 
of the working day. The gravest consideration is that if 
eight hours are demanded this year, a seven hours’ day will 
be wanted next. Already we have heard this talked of. 
There is no special magic or virtue about an eight hours’ day 
that should make it more lasting as an institution than a 
day of any other number of hours. There is, however, @ 
power over which neither masters nor men have any control, 
namely, the state of trade, which will settle in the long run 
how many hours must be worked in any branch of industry. 
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A Revised Account of the Experiments made with the Bashforth 
Chronograph to find the Resistance of the Air to the Motion 
< Projectiles, with the Application of the Results to the 

‘aleulation of Trajectories, according to J. Bernouilli’s 

Method. By Francis Basurortu, B.D., late Professor of 

Applied Mathematics to the Advanced Class of Royal 

Artillery Officers, Woolwich; and formerly Fellow of 

St. John’s College, Cambridge. 1890. 

WE are often accused of copying our neighbours in the 

matterof pickelhaubs, or képis, we may change the nomen- 

clature of a drill book, to follow the fashion of whatever 
nation happens to be at the top of the military tree, we 
borrow a breech-action from a foreign Power or make up 
our minds to manufacture a certain type of ordnance, 
after it has been some time in the possession of most 
civilised States; but we can at least claim to be first in the 
field in the investigation of scientific gunnery, and, when 
taunted with our want of initiative, triumphantly point to 
the names of Benjamin Robins and Francis Bashforth. 

Mathematical abilitv, and the power of intelligent obser- 

vation of facts, are not always or often given to the same 

individual; but it was this combination which renders the 
work of Robins of present importance, and which places 

Bashforth, facile princeps, amongst living investigators of 

ballistic phenomena. 

Whenever theory and practice condescend to leave 
off scofling at each other, and honestly join hands, good 
work must ever result; and yet how often is this most 
obvious truth unrecognised, and time lost in purely 
academic discussions, or money wasted in blind faith in an 
empirical rule-of-thumb. And here we would take up a 
parable : “‘ Now then,” said Mr. Squeers, “ where’s the 
first boy?” ‘ Please, sir, he’s cleaning the back parlour 
window,” said the temporary head of the philosophical 
class. ‘ So he is, to be sure,” rejoined Squeers; ‘‘ we go 
upon the practical mode of teaching. C, 1, e, a, n, clean, 
verb active, to make bright; toscour. W,i,n, win, 
d,e,r, der, winder, a casement. When a boy knows 
this out of the book, he goes and does it.” . . ‘ Where 
is the second boy?” “ Please, sir, he’s weeding the 
garden,” replied a small voice. ‘To be sure,” said 
Squeers. “Soheis. B,o, t, bot, tin, tin, ne y, ney, 
bottiney, noun substantive, a knowledge of plants ; when 
he has learnt that bottiney means a knowledge of plants, 
he goes and knows them. That’s our system!” The 
late Mr. Squeers was not an amiable man, we cannot say 
that he was an intelligent man, but if this is bur- 
lesque, surely it contains a moral. At all events, it ex- 
plains the method upon which Robins and Bashforth 
worked. 

It is a somewhat remarkable fact that both of these 
distinguished men had some reason to complain of those 
they served so well. Robins applied for a post at the 
Royal Military Academy, Woolwich, and it is difficult to 
conceive a more suitable instructor for young men whose 
profession was to be gunnery; but, by one of those errors 
in judgment to which all things human are liable, the 
powers that be, appointed Professor Miiller. This 
gentleman distinguished himself soon after by a brochure 
in which he disparaged Robins’ experiments, and proved, 
much to his own satisfaction, that the velocity of a bullet 
could never exceed 600 foot-seconds. The mind cannot 
help picturing the worthy man, expounding this astound- 
ing piece of mathematical impertinence, to the tender 
shoots around him, while he, to whom he was preferred, 
and whose works he sneered at, was quietly building up, 
by careful experiment and deductions, those principles 
which we recognise to-day, as having shown the soundest 
judgment and most extraordinary foresight. So also, 
in our own time, Bashforth was somewhat cavalierly 
treated by the Ordnance Select Committee, and we fear, 
if the truth were known, many a gallant gunner indulged 
in a covert sneer at the “‘ gimcrack arrangements ” of the 
ambitious clergyman ; but he has lived to see his labours 
appreciated by those who are best qualified to judge, and 
so has reaped the reward which must be ever dearest 
to the true artist. 

Robins did his work about the middle of the last 
century, Bashforth began his more than a hundred years 
later. It is hardly too much to say that the interval was 
unproductive. 

In 1712, Kiell had propounded his famous challenge 
to the mathematicians of the day, namely, to find the 
curve described by a projectile in air, under the force of 
gravity, and a resistance varying as the square of the 
velocity. This was promptly solved by J. Bernouilli, not 
only for the square, but for any power of the velocity, 
but before publishing his results he called upon Kiell for 
his solution, telling him,.somewhat impolitely, that if he 
did not produce it, he should take it as a silent admis- 
sion, “sue imbecilitatis.” Kiell did not respond, and 
Bernouilli triumphed. The solution, however, was of no 
practical value, except as suggestive of a method. 
Robins, some years later, introduced the Ballistic 
Pendulum, and swept away many of the old fallacies 
with regard to the resistance of the air. Bashforth, 
following this lead, carried out a long series of experi- 
ments, which gave him the required data, and then 
taking Bernouilli’s method, successfully carried out the 
calculation of the trajectory. A detailed description of 
this performance will be found in THE ENGINEER, Septem- 
ber 28th, 1888, and August 16th, 1889. The underlying prin- 
ciple may be summarised as follows :— With certain veloci- 
ties, at one time the useful ones in gunnery, it was noticed 
that the resistance of the air could be represented by two 
factors, one of which was the cube of the velocity, the 
other a variable coefficient K. This coefficient was 
calculated by Bashforth for all the useful velocities. 
When new type guns came in, higher velocities were 
obtained, and the resistance of the air was represented 
by the square of the velocity and a variable coefficient k, 
K and k being connected by a simple law. These coeffi- 
cients having been obtained, Bashforth elaborated his 
tables; other calculators have followed in his footsteps, 
and done much to facilitate the reduction of experiments, 








but it must be remembered that all their work is based 
on the coefficients which he obtained. 

The present volume is an epitome of his work, and is 
designed to furnish full information respecting the 
foundation upon which that work rests. It commences 
with an introduction, which gives a concise account of 
what was known of scientific gunnery up to the year 
1864, when the author’s connection with the advanced 
class of artillery officers commenced, and ends with an 
amusing picture of the Ordnance Committee, seeking, 
like Diogenes, for an honest chronograph. Chapters LI. 
and II1. explain the necessity for and the invention of 
the author’s chronograph, and show how experiments 
were carried out and reduced. Chapter IV. is devoted to 
the construction of the tables. Chapter V. gives the 
general case of the calculation of a trajectory, after 
the method of Bernouilli. The co-ordinates of any 
point of the path are determined, and an expressicn 
found for the time of flight over a given horizontal 
distance. The Jubilee rounds are also dealt with, 
and the complete trajectory worked out— vide Tux 
ENGINEER, May 11th, 1888. In his preface the author 
remarks :— ‘The close agreement between calculated 
and experimental ranges and times of flight for high 
muzzle velocities and low elevations, shows that my 
coefficients are well adapted for the best guns of the 
present day. But when projectiles are fired with high 
muzzle velocities at high elevations, the calculated ranges 
and times of flight are both generally less than those 
given in the range tables. This discrepancy, I have no 
doubt, is caused in a great measure by the vertical drift 
of the elongated projectile, which causes an increase of 
range and time of flight. In fact, the explanation of lateral 
drift, given by Magnus and others, also accounts for verti- 
cal drift, which is really the origin of all drift.” Upon this 
subject there could doubtless be some controversy. The 
author fully expounds his views in Chapter VI. Chapter 
VII. deals with those powers of the velocity which, under 
different circumstances, are the best to take as representa- 
tive ofthe resistance ofthe air. In Chapter VIII. Mr. Bash- 
forth enters at some length into the history and progress 
of his work, and here we wish him a sympathetic audience. 
It is well known that when anyone strikes out a new line 
a great many imitators will follow suit, some of whom 
are not always honest enough to confess the source of 
their inspiration. The author has been especially badly 
treated in this matter, but we think he is quite capable 
of fighting his own battle, as any reader will see who 
peruses this portion of the book. He holds his ground 
with facts and figures, and runs a tilt against those of his 
copyists ; one unfortunate group of figures—page 150—he 
has “ nailed to the table” in more senses than one. The 
book concludes with the complete tables. 

We do not think that much more can be done with the 
present appliances; nothing of importance has been 
achieved by any of the newer instruments that have 
been brought forward, and it appears we are as far off as 
ever from the desideratum of the day, a chronograph 
that reads to the ten-thousandth part of a second. Nor 
do we put much faith in the secondary spark and tuning 
fork. Captain Gossot, of the French Artillery, has 
brought out a contrivance which may supersede the 
present screen, and which we propose to deal with on 
another occasion. If this is a success, it might be pos- 
sible to give a signal by the “ make” instead of the 
“break” of a current, and to do so under conditions 
where self-induction might be reduced to a minimum. 

We congratulate Mr. Bashforth upon this volume, and 
regard it as a fitting crown to his long career of useful- 
ness. As we before remarked, the worth of his services 
is well known to those who are most fitted to appreciate 
them, and he himself has acknowledged “the generous 
recognition of the practical value of his labours by the 
Marquis of Hartington, when Secretary of State for War, 
in 1885;” but it is a curious fact that in the scientific 
world his researches have been unrewarded. The title- 
page of the book before us shows that this exponent of 
the art of war has only those letters after his name which 
indicate a minister of peace. Benjamin Robins was a 
— of the Royal Society and received the Copley 
medal. 
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THE SIMS-EDISON ELECTRICAL TORPEDO. 


Tis torpedo, though patented in England in 1883, and 
oneety 


recent: 


make, which runs at about 1600 revolutions per minute, 
and with a current of 25 ampéres at 1150 volts developes 
about 83-horse power. At the after end the shafting is 


in use in the United States service, has not until | geared down so as to give about 800 revolutions for the 
y claimed much attention in England or on the | propeller. 


No. 4 section contains the shaft, which turns 


Continent. Last May, however, Mr. Sims brought over | in metaline bearings, so that no oil is required in any part 
one of his torpedoes from America, and arranged for a | of the torpedo. A simple clutch connects this shaft 


demonstration of its capabilities near Havre; and while 
London was busy on May 2nd opening the Royal Naval 
Exhibition in most inclement weather, he was showing, 
for the benefit of a large party of interested guests, how 
thoroughly under control 
from a shore station was 
every movement of his elec- 
tric fish. 

Mr. Sims claims for his 
torpedo:—(1) An effective 
range of two miles at 20 knot 
speed; (2) instant control 
from a distance by electri- 
city as to starting, stopping, 
steering, and exploding; (3) 
invulnerability to the shot 
or shell of the enemy, all 
but the float being under 
water; (4)absolute trustwor- 
thiness in operation; (5) the 
power to dive under or cut 
through obstructions; (6) 
capacity to carry a charge of 500 lb. or more of the 
highest explosive, sufficient to disable, if not destroy, 
the largest warship, even if exploded 80ft. distant, which 
is about the limit of netting defence. 

It will be interesting, then, to look into the construc- 
tion of the torpedo, and see by what means these claims 
are to be made good. In Fig. 1 is shown the outward 
appearance of the complete torpedo, which consists of a 
copper float, shaped like a boat with very fine lines, with 
a curved deck, also of copper, on which are two vertical 
rods, surmounted by balls, 
to help to show the echo 
in which the torpedo is 
moving. Below this float is 
attached rigidly to it by 
steel stays the torpedo pro- 
per Ben is a hollow copper 
spindle, with, in the present 
model, equally tapering ends, 
and made for convenience 
in four sections. Beginning 
at the bow, No. 1 section 
contains the charge and pri- 
mer, No. 2 contains the coil 
of electric cable, No. 8 the 
motor, and No. 4 the steering 
gear. The torpedo is 3lft. 
long, 6ft. in depth from top of float to bottom of 
central section, and the diameter of the torpedo pro- 
per is 20in. and 25in. respectively in the two present 
patterns. The different sections are connected to- 
gether by gun-metal rings with wedge locking pieces; 
in other words, they screw together with the help 
of large spanners, and the joints are made water- 
tight with india-rubber rings. The act of joining the 
sections makes electric communication where necessary 
by means of spring contacts, so that no jointing of wires 
is require]. Fig. 2 shows a 
view of the interior of the 
torpedo. In No.1 section 
is seen the charge occupying 
the space from the nose as 
far as a supplementary bulk- 
head, through which the pri- 
mer case is screwed into 
the centre of the charge. At 
this bulkhead there is a 
joint, which is, however, 
seldom broken. The charge 
carried varies, but .may be 
taken as about 500 lb of 
gun-cotton or other explo- 
sive, which is fired 
means of an electric detonator, and not by _per- 
cussion. No. 2 section is fitted with a lid which 
takes right off, so as to allow of putting in the coil 
of cable, and a tube comes away from it under the torpedo, 
through which the cable is carried away clear of the pro- 
peller. This section is necessarily open to the water. 
The cable, of which about 7000ft. are carried, is wound 


| with that in section 3, but they are insulated from 
|one another by vulcanised fibre. This section also 
| contains the steering mechanism, which consists of two 
electro-magnets for working the rudder one way or the 
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Fig .2. 
The Sims-Edison Electric Torpedo 
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other, and a relay for sending the main current from the 
motor to either of these electro-magnets on its road to the 
frame. On the top is carried the rudder, which, when 
not drawn over either way, is kept straight by the motion 
of the torpedo through the water. On the end of the shaft 
is keyed a gun-metal right-handed propeller 80in. diameter, 
which for ship use will be fitted with a guard to prevent 
fouling the cable after launching. The sloping stay at 
the bow is made perfectly sharp so as to cut through 
obstructions, but failing to do this, the torpedo dives 














Tirst Stage of Launching. 


under, and when clear comes again to its former level. 
The vertical rods on the float are so constructed as to 
hinge back in sueh a case, and to spring up again when 
clear. The total weight of the torpedo ready for service 
may be taken as 1} tons, and the floating power is all in 
the float, which for service is filled with cotton, so that 
if riddled with shot it would still leave a sufficient margin 
of buoyancy. 

The current for operating the motor is produced by a 
continuous current dynamo, shunt wound, capable of 





Second Stage of Launching. 
producing a current of 25 ampéres at 1200 to 1800 volts. 


| The current for working the steering relay is taken from 
}a small box of secondary cells, giving current at 50 
| volts. 


The torpedo is worked by sending the dynamo 
current in a given direction, and can be switched on or 
off as desired, and also reduced or increased, by means 
of a set of resistances in the shunt. When the charge 


closely on a spindle, layer over layer, and when this is | is to be fired, the main current is reversed by means of 
done the spindle is withdrawn, leaving the coil held| a suitable switch. This acts on the relay in the after 
between two end plates which are held together by four | end of section 2, and the current goes through to the 
rods. The inner end is then 
drawn out, and the opera- 
tion is repeated in such a 
manner, that after the second 
winding, the cable on being 
drawn out from the centre, 
comes out straight, pliable, 
and free of kinks. It isnow 
laced in its receptacle, the 
eads in the outer end are 
connected through the after 
bulkhead, and the inner end 
is rove through the tube and 
cennected when required to 
the dynamo lead through the switch-board. The cable, charge. Just before switching over, the current is 
which is very flexible, is about jin. diameter overall, and | reduced by means of the resistances. For steering, the 
contains two concentric conductors highly insulated. | current from the secondary battery is sent through in 
The outer conductor carries the dynamo current for | one direction or the other by means of a suitable switch, 
working the motor, and the inner carries current from a | and so acts on the relay as to send the main current to 
secondary battery, for operating relays in connection with | either of the two electro-magnets which work the rudder. 
the steering gear. The return for both currents is by water through the 
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Torpedo Afloat. 


The after part of section 2 is bulkheaded off to form a 
watertight compartment, which contains a relay for 
sending the motor current through tothe charge. Section 
8 contains a two- pole series- wound motor of Edison 


frame of the torpedo. To avoid a chance of premature 
explosion, a safety plug is attached to the switch, which 
must be taken out before it can be reversed, and in future 
torpedoes there will be an arrangement to prevent the 


circuit being completed through the primer until the 
motor has made a certain number of revolutions. Near 
the switch-board at the directing station are placed a 
voltmeter and ammeter, to show what current is going 
away to the torpedo, and they also indicate at once when 
the torpedo has met with any obstruction, owing to the 
sudden extra work thrown on the motor. When working 
the torpedo from a ship in motion, the cable is to be paid 
out from the vessel as well as from the torpedo as 
required, so that in no case will there be any drag on the 
cable. So far the torpedo has not been launched from 
a ship, but a steamer has been placed at Mr. Sims’ dis- 
posal by Sir W. Armstrong, Mitchell, and Co., of New- 
castle-on-Tyne, for the purpose of testing the prac- 
ticability of doing this, and the vessel will shortly be at 
Portsmouth, where a series of trials are to take place 
in the presence of the Admiralty experts and others. 

It can hardly be doubted that the naval experts are 
satisfied that an electric torpedo may be made to work 
successfully when once in the water, and it only remains 
for Mr. Sims to show that he can launch one in a con- 
venient and practical manner from a vessel in motion. 
One use which suggests itself for these torpedoes in our 
battleships is to take the place of the second-class 
torpedo-boats now carried by them, as they are well 
suited for at least some of the work which is expected of 
these boats. 

One plan for launching from a ship is to hoist the tor- 
pedo out of an armour-clad box on the upper deck, swing 
out, and lower the derrick to a drooping position, and 
when ready slip the torpedo. All this is more easily done 
than putting a second-class torpedo boat over the side, 
and could be done in the course of an action, with the 
advantage of not having to send any men away from the 
ship on a very dangerous errand. The launching arrange- 
ment on the deck of the steamship Drudge consists of an 
inclined overhead traveller rail supported on stanchions, 
with a carriage on rollers working on the lower flange of 
the rail. The torpedo is hooked on to this carriage at 
both ends, and on being let go runs rapidly along until it 
reaches the portion of rail overhanging the water, clear of 
the ship’s side, when it is tripped automatically, and 
enters the water with a slight dive. This gear was tried 
for the first time on December 4th at Elswick, and acted 
perfectly. After a trial run in the Tyne, to see that allis 
in order, the Drudge—which is commanded during these 
trials by Captain Vincent Stephen, Sub-lieutenant, 
R.N.A.V.—will proceed to Portsmouth for the official 
trials, as previously mentioned. Our illustrations, from 
sketches by Captain Stephen, clearly show the method of 
launching from the steamer, which is somewhat similar 
to H.M.S. Handy, and was built and fitted for carrying a 
110-ton gun for firing trials. 








THE THUNDERER. 


H.M. BatrLesHip THUNDERER, which we illustrate on 
page 514, was completed in 1877. She was built at Pem- 
broke, and engined by Messrs. Maudslay, Sons, and Field. 
She has a displacement of 9330 tons, and her engines are 
7000 indicated horse-power. Her best speed was about 13 knots. 
She is 285ft. long, 62ft. 3in. beam, and draws 27ft. Her side 
armour is 12in. and 10in. thick. The breastwork is the 
same, and the turret armour is 14in. and 12in. The backing 
is 18in. to 16in. 

After being recently patched upat Gibraltar, this 14-knot ship 
was sent on steam trials with orders to try and obtain 11-5 
knots, which was successfully attained. The vessel will 
probably come home next year, and her ship’s company turn 
over to some larger ironclad. The Thunderer has always 
been an unlucky ship; besides numerous minor accidents, 
the terrible boiler explosion, and no less fatal bursting of one 
of her turret guns, are still remembered. The Thunderer is 
a particularly good sea boat, and a steady gun platform, 
rolling and pitching very little in a heavy sea. She is very 
completely armoured, and belongs to a class of ship that has 
always found favour with the men who have to fight. The 
torpedo tubes, of which she only carries two, are placed 
amidships behind the thick armour wall, making it possible 
for torpedoes to be fired in action, the general opinion being 
that ships carrying the above water tubes protected only by 
the side of the ship will be unable to fire torpedoes at all 
from them, uwing to the heavy fire from machine and quick- 
firing guns sure to be directed at these points, which will 
quickly destroy the delicate mechanism of the tubes, and 
render approach to them certain death. During the re-fit of 
the Thunderer, when the new boilers were put in, 1890-91, the 
following principal alterations were made :—Four R.B.L. 9in. 
guns to replace the two 35 and two 38-ton R.M.L. guns in 
the turrets. Quick-firing guns added. Semaphore mast 
fitted to fore bridge. Military top similar to that in all our 
Electric light substituted for the ship’s 
lanterns, which did duty during previous commissions—an 
inestimable boon, as the ward-room and officers’ cabins are 
all below or level, with the water-line, with an artificial air 
supply. 

‘The gun-room is situated on the upper deck—port quarter— 
and as no midshipmen are carried is used as the officers’ 
smoking-room. This and the captain’s cabin are the only 
places that can obtain fresh air in any weather ; the peculiar 
curved stern of the Thunderer causes two ports to open in- 
boards. 


modern ironclads. 








LIVERPOOL ENGINEERING SocieTY.—The fourth ordinary meeting 
of the Session was held at the Royal Institution on Wednesday, 
December 9th, Mr. H. Percy Boulnois, M. Inst. C.E., vice-prest- 
dent, inthe chair. After the ordinary business of the meeting, 
Mr. Ivan C, —— read a paper entitled ‘‘ Sounding Apparatus.” 
The author divided sounding apparatus broadly into two classes, 
one for use in navigation and the other in surveying, both for 
engineering works and chartmaking. Under the first class, the 
hand lead, the deep sea lead, Massey’s lead, and Sir William 
Thomson’s lead were noticed, and the use of each described. 
Having pointed out that the requirements of a sounding machine 
for hydrographical and engineering surveying were quite different 
to the requirements for navigation, the author proceeded to 
describe the pole, the hand lead, and Sutcliffe’s machine. The 
relative merits, in relation to accuracy and speed of working, of 
the various forms of apparatus were discussed, and the author 
described some efforts which he himself had made to construct a 
more perfect instrument. Apparatus and models were laid on the 
table to illustrate the paper, and these, from time to time, were 
operated. A discussion upon the paper followed. 








THE ENGINEER 





Dro. 18, 1891. 








LETTERS TO THE EDITOR. 
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FORCE AND MOTION. 


Sir,—‘‘A Crammer” explains his views in a way which exhibits, 
with a clearness exceeding my most sanguine expectations, the 
unsoundness of his principle, that action and reaction are forces 
which butt and balance one another, as well as the fact that this, 
his principle, is not recognised by any decent text-book. ‘“‘A 
Crammer” adopts Mr, Lock’s view, common to al! text-books, that 
the three forces P, R, and W, in the inclined plane question, must 
fultil a certain condition among themselves, in order that the 
body G may be in equilibrium, and immediately after adds, which 
no text-book does, that each and every one of these forces is 
balanced by the corresponding reaction, totally forgetting that if 
P be balanced by the reaction to itself—which on his principles 
must always be the case, whatever R and W may be—R by that to 
itself, and W by that to itself, each force by each reaction, it is 
plainly unnecessary for equilibrium that any other special relation 
or condition between P, R, and W should be fulfilled. Every text- 
book, on the contrary, says that this other condition is necessary, 
and ‘‘A Crammer” himself adopts the view that it is, when, almost 
in the same breath, he says that each force is balanced by the 
reaction to itself, and has all along maintained that every force is 
always balanced by the corresponding reaction, irrespective of all 
other forces whatever! What opinion does ‘‘A Crammer” think I 
or any one else can entertain of his consistency, when at one time 
he says that each one of three forces is always, under all circum- 
stances, balanced by the corresponding reaction, and now admits, 
in the inclined plane case, that, although each is so balanced, 
another condition, totally regardless of the reactions, is neces- 
sary for equilibrium! If action and reaction balance, the 
conditions laid down by Weisbach, X&c., are manifestly super- 
fluous; if, on the other hand, the conditions are neces- 
sary, action and reaction do not balance. If they dv not 
balance, “*A Crammer” has no right to call them balanced forces, 
and argue that, because they are balanced forces, force cannot 
ptoduce motion. You, Sir, will remember that it was on the ground 
that action and reaction always ily—not someti and 
subject to other conditions—balance, that ‘‘ A Crammer” main- 
tained that force cannot cause motion. Mr. Cox’s arguments go 
upon different ground, and of these I can only say that they are 
among the least likely of any things professing to be reasons, which 
could induce me to think there was any sound basis for Mr. Cox’s 
doctrine, or incline me toaccept it. Their tendency, to my mind, 
is distinctly towards showing that his doctrine is essentially 
unsound. I am not sure what, exactly, ‘‘An Outsider” means 
by a rationale of the production of motion by force, but intend to 
give what I think ‘‘ An Outsider” wants, after ‘A Crammer” has 
made some sort of explanatory statement as to why he considers 
Weisbach’s, &c., conditions of equilibrium necessary for a set of 
forces each of which is, he thinks, balanced, irrespective of any 
such conditions, by its corresponding reaction. 

Belfast, December 14th. Maurice F, FirzGerap. 








CONDENSATION IN STEAM CYLINDERS. 


Sir,—In reply to a letter appearing in your issue for September 
25th, 1891, by “‘ Zero,” and to which my attention has only just 
been directed, I forward sample observations and results obtained 
from experiments, made under direction of Professor R. H. Smith, 
on the engine at the Mason Science College. The engine upon 
which these experiments were carried out is a compound inverted 
cylinder engine of marine type, 6in. +12in. x 10in., and among the 
observations made was the amount of condensation water drawn 
from the high-pressure cylinder, and which amounted during the 
run to 8 oz. 

The following were among the observations made:—Length of 
run, 4 hours 33 minutes; feed water to boiler, 976 lb.; average 
temperature, 56°7 deg. Fab.; average I.H.P., 7°97; average 
brake H.P., 5°13; weight of water drained from high-pressure 
steam chest, 3 lb. 4.0z.; weight of water drained from high-pressure 
cylinder, 80z.; weight of water drained from intermediate steam 
chest, 22 lb. 14 oz.; weight of water drained from high-pressure 
cylinder steam jackets, 25 lb. 6 oz.; weight of water drained from 
low-pressure steam jackets, 531b. As engine was cundensing no 
drainage was obtained from low-pressure cylinder. Ave 
priming water in the steam pipe 4°86 per cent.; but this result was 
obtained from observations which varied very greatly, some 
indicating that the steam was dry superheated, while others 
showed a much larger percentage of priming than the ave * 

The t of cond tion shown by indicator pa was 
3°88 per cent., while that shown by the amount of water actually 
drawn from the high-pressure cylinder was °058 per cent. only. 
The amount of condensation water drawn from intermediate steam 
chest 2°7 per cent. 

From other experiments, the object of which was to measure 
the condensation of steam in the cylinder and valve chests, the 
amount of condensation water drawn from the high-pressure 
cylinder was 10°5 oz. during a run of 1? howrs, or about 6 oz. per 
hour, a much larger amount than was shown in the former 
experiment. As this experiment was simply to measure directly 
the condensation by means of amount of water actually drawn 
from the high-pressure cylinder, the amount shown by indicator 
card was not recorded. 

I have not given data as to amount of condensation in the 
jackets, as I presume this would not be what your correspondent 
requires. 

In reference to the temperature of the steam in the cylinder I 
am unable to give any information, and do not think any direct 
thermometric method of measuring the rapid changes of 
temperature of the steam possible. 

I have also enclosed forms showing the method of recording 
observations made, and results obtained, in steam engine and 
boiler tests at the Mason Science College. 

Birmingham, December 14th. Harry M. WayNFORTH. 





[This engine does not appear to do credit to its surroundi 


make a fair comparison of this with the New York Centre 
locomotives, you ought to have taken the special train that was 
run from New York to Buffalo on September 14th last, when the 
distance of 4364 miles was made in an actual running time of 
4253 minutes. In that case an opportunity was given to 
demonstrate the high velocity that the locomotives were capable 
of maintaining for a long distance. In the case you took for com- 
parison, the locomotives were run on a time table, and had merely 
to achieve the speed prescribed. The true comparison would be 
that the locomotive oi the French special train made an average 
speed of 53°3 miles per hour, and that the American engines 
kept up a running speed of 61°5 miles per hour, After these 
figures are given, it is in order to compare the weight of engines 
and trains. 

In writing about the pene of the engines on the Empire 
State Express, you imp’ —— they were deficient in power because 
a pusher was used out of Albany. There is a gradient of 87ft. to 
the mile, or 1 in 60, beginning at — yard and extending about 
five miles. The pusher is used merely on 34 miles of this part, 
and its assistance saves about two minutes, which could easily be 
made up by the single engine if necessary. The engines have a 
great margin of power for the work to be done, whichis necessary 
to enable them to keep time in the face of the terrific gales of wind 
which frequently sweep down the Hudson River and the Mohawk 
River valleys, and to combat without loss of time the snowstorms 
of winter. A locomotive may be capable of making a very striking 
record in good weather, yet be utterly unfit to keep time with the 
same train in the wind and snowstorms that prevail here in winter. 
The railway practice of the British Isles is much given to depending 
on two engines to haul in bad weather a one-engine train. In the 
United States locomotives are designed to haul the regular trains 
in the worst of weather, short of a snowstorm which makes push or 
rotary ploughs necessary. That the New York Central locomotives 
are equal to the service in all kinds of weather is shown by the 
fact that the Empire State Express trains have been run regularly 
op time in the exceedingly trying weather that has prevailed here 
of late. 

You mention as a remarkable feat that the French locomotive 
maintained a speed of 51°5 miles an hour up an incline of 1 in 200 
for twelve miles. Near Batavia there is a gradient six miles long 
that is over 1 in 100. When the special train was ascending this 
incline, the last mile was run in 61 seconds. On the first day that 
the Empire State Express was run, this mile was in 
64 seconds, a speed above 56 miles an hour, 

You say that the report that the coal used by the engines of 
the Empire State Express was bad is strange, and that the French 
engines burned selected coal. The New York Central engines are 
designed to burn the “‘ run of the mine” coal used by the company, 
and it is often exceedingly bad. In the case refe to, the 
engine had happened to get a particularly bad supply, and it 
resembled the “‘ slack” which is only burned with success here on 
especially large grates. I examined the tender after part of the 
run was made, and did not see a piece of coal as large as a half 
brick. I was on both of the runs mentioned in this letter, and 
acted as timekeeper, so that there is nothing given from hearsay 
evidence. ANGUS SINCLAIR, 

New York, December 4th. (Editor Locomotive Engineering.) 





ENGINES IN SHIPS-OF-WAR. 


Sir,—I have sent Mr. Cowper a copy of my paper, drawing his 
attention to the distinction therein made between vessels like the 
Briton, where the power ranged from 2018 to 660—a ratio of little 
over 3 : 1—and modern cruisers, where the variation of indicated 
horse-power is more than three times as great. Had the Briton’s 
engines been worked at 180 or 200 indicated horse-power, I fear 
the economy would have been greatly reduced. Even with the 
small range of powers in that vessel the consumption varied from 
131b. to 1-98 i per indicated horse-power. 

I omitted in my note to him to mention that he was mistaken as 
to the Briton being the first vessel in the Navy fitted with com- 
pound engines, as in 1862—about eight years previously—the Con- 
stance was fitted by Messrs. Randolph Elder and Co. with their 
patent Woolf compound engines, and, so far as coal economy went, 
gave very good results. J. JENNINGS CAMPBELL, 

2, St. Thomas-street, Newcastle-on-Tyne, 

December 15th. 








THE INSTITUTION OF CIVIL ENGINEERS. 





THE SALE OF WATER BY MEASURE IN BERLIN. 


At the Fifth Ordinary Meeting of the session, un Tuesday, the 
8th inst., the president, Mr. George Berkley, in the chair, the 
eee read was on ‘‘ The Sale of Water by Measure in Berlin,” by 

r. Henry Gill, M. Inst. C.E, 

The author drew attention to the fact that the concentration of 
the population in cities, and the increasing severity of the tests for 
ascertaining the quality of water supplied to towns, made the diffi- 
culty and cost of obtaining sufficient and suitable water for domestic 
— greater each year. In addition, the enforcement of the 

ws for the —- of rivers against pollution added to the 
expense and difficulty of the disposal of the waste water of town 
— These causes made it the interest of the munici- 
palities, as owners of the waterworks, not to restrict the supply, 
yet to prevent waste. 

The fact was referred to that the water supplied to cities was far 
in excess of the actual requirements of the inhabitants, and that 
the excess not only served no useful purpose, but was wasted and 
was prejudicial to the community. The waste was not intentional, 
but was, in a great measure, the result of an imperfect system of 
supply and of the irrational method of charging for water. It was 
alleged that improvement could only be effected by the abandon- 
ment of the present system of assessment of the charges for 
water for domestic purposes, and the adoption of the system 
of sale by measure. The sale, exclusively by meter, as in the 
case of gas, would effectually prevent waste, and would reduce 





and ‘‘ Zero” must be cautious in the use he makes of the figures 
Mr. Waynforth has kindly sent him, as they would not compare 
fairly with an ordinary engine of commerce. From Mr. Wayn- 
forth’s figures, this engine appears to have a mechanical efficienc 
of about 64°5 per cent., and to use nearly 27 lb. of water per indi- 
cated-horse power and 7 42 lb. per brake horse-power. If it will 
do this within a college walls, how will it behave where n> *» 4., 
not knowmuch? Perhaps Mr. Waynforth can persuade ii:-: . i: ine 
to do a little better, and then send “‘ Zero” some figu-e:. We 
have to acknowledge a set of blank forms arranged by I’. »fessor 
H. Smith, fer records of engine and boiler tests. These seem to 
have very usefully arranged headings, and if the different observa- 
tions are filled in at the proper time, they afford some check on 
each other and save time.—Ep. E.] 





FAST RAILWAY SPEEDS. 


Sir,—In an editorial article which appears in your issue of 
November 20th, a comparison is made between two fast trains, 
one ae the Empire State Express on the New York Central 
and Hudson River Railroad, the other a special train on the 
Chemin de Fer du Nord. It seems to me that you make com- 
parisons of the work performed by the locomotives engaged on 
the e runs, which are unjustly odious to the American engines. 
The French run was made with the intention evidently of showing 
the best performance that could be made with a locomotive 
pulling a light train, and a running velocity of 53°3 miles per 

our was recorded for a distance of 184 miles. If you wanted to 





to a m the difficulty with reference to the disposal of 
sewage. 

The condition of Berlin in 1865, when the tariff charge for water 
was a percentage on the rental, was then described, and how that 
system gradually gave place to the sale exclusively by meter, the 
transition being finally completed in 1878, with equal advantage to 

he purchaser and tw the seller of the water. The nature of the 
meter employed, the place and method of its instalment, and the 
system of control, as well as the peculiar character of the Berlin 
houses, were detailed. The regulations and tariff charges were 
explained, and the effect of the system on the consumption per 
head was illustrated by tabular statements based on the Census of 
1880, referring to a large number of houses in each quarter of the 
city. The effects on the expenditure and revenue were also illus- 
trated by tabular statements for the financial year 1889-90. 

The objections urged against the sale of domestic water exclusively 
by meter were referred to, and it was shown that these were not 
valid as regards Berlin, and that as to how far they might be valid 
for other cities could only be determined in each case by a con- 
sideration of the circumstances to be met. That these objections, 
however, did not prevent the adoption of the system in many cases 
in Germany, was shown by an official statistical table of the water 
supplies of 7% millions, the inhabitants of seventy-seven German 
cities, in 26 per cent. of which the sale of water exclusively by 
meter and the control by meter of a considerable proportion of the 
remainder had been adopted. It was cmaiel that the great 
stringency with which the various Governments enforced the laws 
for the protection of the streams against pollution had promoted 
the adoption of the system which was first introduced in Berlin. 





SOCIETY OF ENGINEERS. 


Ar a meeting of the Society of Engineers held at the Town Hall, 
Westminster, on Monday evening, 7th December, 1891, Mr. W. 
N. Colam, president, in the chair, a paper was read by Mr. G. M. 
Lawford, on ‘‘ The Drainage of Town Houses.” 

After alluding briefly to some of the now well-known defects in 
the earlier attempts at house drainage, the objects to be attained 
in carrying out a perfect system of drainage, with special reference 
to drains passing under houses, were stated to be as follows ;—(1) 





The primary disconnection of the house drain from the main 
sewer. (2) The thorough ventilation of the entire system. (3) 
The dary di tion of the rain and waste water pipes 


frum the house drain, (4) The immediate and absolute removal 
of all matters discharged into the drain from any source what- 
ever, and lastly; (5) The construction of the entire system in 
such a manner as to prevent foul gases or currents of polluted air 
from entering the house, and of such materials as to preclude the 
possibility of the leakage or escape of both gases and liquids. 

The meaning of the terms “disconnection” and “trap” was 
then explained, and descriptions of the different forms of discon- 
nection were given, showing the usual type of manhole with 
intercepting trap and air inlet. With regard to the ventilation of 
drains, attention was drawn to the fact that in order to create and 
maintain constant circulation an inlet is necessary as well as an 
outlet, the position of each being so arranged as to produce a 
current of air throughout the entire system. e question of trap 
ventilation and syphonage was gone into, reference being made to 
the necessity for ventilating the traps on a horizontal tier of 
appliances, such as a range of lavatories, as well as those on a 
vertical tier, such asa soil pipe. The separate trapping of every 
appliance was also advocated. The treatment of waste pipes and 
the different forms of gullies were taken conjointly, the practice 
of doubly disconnecting the former by means of hopper heads 
being strongly condemned. 

The three essential factors for facilitating the immediate 
removal of all matters discharged into the drain were stated to be 
the size and inclination of the latter, and the water supply. 
Instances were given showing the sizes of drains in relation to the 
greatest possible volume discharged into them, and the advantages 
of using 4in. drains were described and advocated. The utilisa- 
tion of automatic flushing for the removal of grease in preference 
to its collection by grease traps was also considered under this 
heading. 

The water supply and service was touched on briefly, special 
attention being —_ to the question of separate cisterns for 
closets and for domestic purposes, the author maintaining, in 
spite of the popular belief to ro contrary, that, under the special 
circumstances described in detail, drinking water could be used 
with safety from a cistern supplying a closet. 

The construction of the entire system in such a manner as to 

revent foul gases or currents of polluted air from entering the 
si was described as embodying the various points advocated in 
the paper, namely:—Thorough disconnection and ventilation, 
treatment of waste pipes as disconnected soil pipes; separat» 
trapping for every appliance ; 4in. drains combined with automatic 
flushing and a good supply of water. 

The question cf the Best materials for the prevention or escape 
of gases and liquids was treated under the three sub-headings of 
(1) the underground drains, (2) the rain-water, scil, and waste 
pipes, and (3) the appliances, Regarding the first-mentioned, a 
comparison was given between stoneware and iron, the latter, 
though undoubtedly more expensive, being given the preference 
on account of the greater safety obtained by its use, the smaller 
number of joints required, and the certainty of sound joints 
between | soil pipes and the underground drain. The ordinary 
painted rain-water pipe was descri as a nuisance owing to the 
certainty of its choking sooner or later from internal rust ; and 
galvanised pipes were stated to be the best for rain-water, and 
lead for soil and waste pipes. 

Regarding the appliances, urinals were alluded to briefly, the 
author considering them out of place in private houses, and 
advocating intermittent automatic flushing in all cases, The 
three forms of closet in general use, namely, the valve, wash- 
down, and wash out, were described in detail ; the former being 
considered best. The principal objection to the two latter, when 
made in one piece of earthenware, was the connection with the 
soil-pipe, but this difficulty was being overcome by the introduc- 
tion of lead traps, ially adapted to pedestal closets. 

In concluding, the author drew attention to the ity for 
testing all drains by —— pressure, as being the only test in 
any way resembling the pressure to which drains were liable when 
a stoppage occurred. 

The thirty-seventh annual general meeting of the Society was 
held on December 14th. The chair was occupied by Mr. William 
Newby Colam, President. The following gentlemen were duly 
elected by ballot, as the Council and officers for 1892, viz.:—As 
President, Mr. Joseph William Wilson, jun.; as vice-presidents, 
Messrs. William Andrew Valon, George A. Goodwin, and Chris. 
Anderson ; as other members of Council, Messrs. R. W. Peregrine 
Birch, Charles Claude Carpenter, Henry Faija, Charles Gandon, 
Charles Nicholson Lailey, Thomas Bell Lightfoot, William George 
Peirce, and Arthur Rigg; as hon. secretary and treasurer, Mr. 
Alfred Williams; as hon. auditor, Mr. Alfred Lass—Messrs, A. 
Lass and Co. 

The members of the Society held their annual dinner at the 
Holborn Restaurant, on Wednesday evening, the President, Mr. 
W. N. Colam, in the chair, and a large number of visitors were 

resent. Among them were:—Sir Lyon Playfair, M.P.; Sir 
Robert Rawlinson, Mr. W. H. Christie, Astronomer Royal ; 
General Webber, Mr. T, de Courcy Meade—President of the 
Incorporated Association of x and County Engineers— 
Mr. W. Worby Beaumont, Mr. J. W. Wilson—President elect— 
and Mr. W. A. Valon—Vice-President—Mr. Henry Adams, Mr. 
Jabez Church, Mr. R. P. Colam, Mr. H. Faija, and Mr. Perry. 

General Webber, replying for the ‘‘ Navy, Army, and Auxiliary 
Forces,” said that a good deal had been said in the newspapers 
lately about the physique of the men joining the Army; but the 
physique of the recruit was a sign of the prosperity of the country, 
for if there was plenty of work for fine, healthy, working men, 
they would not enlist. 

Sir Lyon Playfair, in proposing ‘‘ The Society of Engineers,” said 
that their profession had moved so rapidly that it had caused dis- 
locations of labour and re that it had taken the world ey 
years to accustom itself to. hen machinery was first introduced, 
there were rude conflicts with labour, but the people had become 
reconciled to it, though as their profession became stronger and 
more lidated the dislocation of labour became greater. In the 
end their progress implied more labour and higher wages, because 
wherever there was cheap production by natural progress, and not 
by artificial competition, such as underselling, the wages of 
labour “oe The most active period of their work, from 
1873 to 1886, was accompanied by a continuous depression, 
because the world was unable to keep pace with the enormous 
speed with which they had changed the production and distribu- 
tion of commodities. The world was now adapting itself to these 
altered conditions, and was learning the lesson that the competi- 
tion of to-day was a competition of intellect, which required that 
the working man should be educated. The President, Mr. A. 
Williams (hon. treasurer), and Mr. G, A. Pryce Cuxson (secretary), 
acknowledged the toast. 














RUTHERGLEN Bridge over the ee ps at Glasgow, which 
was built 115 years ago, is to be rep by a fine granite bridge 


of three arches—two side ones of 90ft. each, and a centre arch of 
100ft. span—from designs by Messrs. Crouch and Hogg, Civil 
Engineers, Glasgow. 
the parapets. 


The new bridge is to be 60ft. wide within 
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RAILWAY MATTERS. 


THE announcement is made that the Canadian Pacific 
Railway and the New York Central Railway have arranged to 
carry carloads of grain from the North-West to New York 
over their combined railways within the next few weeks, This 
grain is destined for Europe. 


Ar the Stratford Works of the Great Eastern Railway 
the erection of a six-wheel coupled engine and tender, weighing in 
working order 67 tons 14 cwt., was commenced at nine o’clock on 
Thursday morning, the 10th inst., and was turned out of the shops 
at quarter-past nine the next morning in running order. 


CompREssED air for cleaning cars is used on the Union 
Pacific Railway at its Portland shops. The air under a pressure 
of 50 1b, per square inch is delivered from a flexible hose with a 
small nozzle, and is used as water would be. Lnyineering News 
says the results achieved are said to be very satistactory, 
especially in cleaning the plush seat cushions, 


Tue first train carrying time-expired marines and 
sailors from the North Pacific fleet for England left Vancouver on 
the morning of the 5th and reached Montreal on the morning of 
the 10th. The distance is 2900 miles, and the exact time occupied 
was 4 days 23 hours 11 minutes, including all stoppages. Every- 
thing worked perfectly, and the officers and men were delighted 
with the run, A 7imes correspondent says, time was afforded for 
exercise twice each day. 


TuE zone system of tariff is being discussed by railway 
lines centreing in Chicago for adoption during the World’s Fair. 
The plan is to make Chicago the centre of six concentric circles, 
the first with a radius of 50 miles, the second 100, then by the 
hundreds to the sixth, which includes the entire country beyond 
400 miles. A person living less than 50 miles from the centre 
would receive a reduction from present passenger charges of 
10 per cent., the reductions to increase from zone to zone up to 
50 per cent. 


Tue first vestibule train ever run, according to an article 
in the Railroad Car Journal, was on the Naugatuck R.R. in 1853. 
Cuts of the device as applied are given, bearing a close resemblance 
to the modern vestibule plant, and also a letter from the then 
superintendent, dated May 6th, 1854, thoroughly endorsing the 
vestibuled cars ‘‘ then in use” as entirely successful. Lngineering 
News says of these cars :—‘‘ The rock on which the experiment 
seems to have split was bad ventilation, a rock which the 
vestibuled trains of to-day often graze.” 


Ir is stated by the Canadian Journal of Fabrics, that 
the Canadian Pacific Railway bas become of late an important 
factor in connection with the American trade in gray cottons with 
China. Since the completion of the line a large portion of these 
exports from the United States is now despatched vid Vancouver, 
owing to the greater facilities and per rates offered by this 
route. Experimental shipments in 1887 have also led to the open- 
ing of a promising Canadian trade in the same market, and the 
shipments for 1890 by the Canadian route are returned at 
17,079,750 1b. of American cottons and 2,279,150 lb. of the Cana- 
dian, or an agurogate of 10,000 net tons. These cottons average 
3} to 34 yards to the pound, and represent accordingly some 63 
millions yards of cottons, 





Tenvers for the supply of steam coal for locomotive 
purposes, for the year commencing in January next, are now being 
prepared in the West Riding and other districts. The colliery 
owners, however say they are placed in a position of some diffi- 
culty, wages of the workmen since 1888 Sonn been advanced 
from 40 to 45 per cent., the price of coal being now below what it 
was in 1890. In the case of the best South Yorkshire ‘‘hards,” 
which are considered second only to the Welsh smokeless coal, 
according to Mr. Rhodes, the well-known mining engineer of 
Sheffield, it appears that the railway contracts entered into 
in 1888 for them was at 6s. per ton. In 1889 the price 
was increased to 8s. 6d., and in 1890 to 10s. 6d. The 
North-Eastern, which consumes 600,000 tons of steam coal 
annually, and is again in the field for tenders from the 1st of 
January next, in 1889 had the South Yorkshire coal during the 
whole of the year at 6s. per ton, but in 1890 had to pay 11s. when 
other tenders were running at 10s. 6d., but in 1891 obtained their 
supplies at 10s., whilst in July last new contracts with other com- 

ies wére also made at the 10s, rate. It is now expected that, 
in the present state of the coal trade, the tenders for the year 
commencing in January next for the Yorkshire bards will again be 
10s., and for Derbyshire steam 9s. 6d. per ton, the latter 
being considered rather inferior to the coal raised in the West 
Riding. 

Ir is stated that the Corcovado Railroad Company, of 
Rio de Janeiro, pew making an exhibit in miniature of their 
railway at the Chicago Exposition. It is the purpose to have lar, 
photographs illustrating the mountain route through which the 
railway passes, the bridges, the stations, the hotel at the summit, 
and interesting scenery adjacent. They will have moulded, in 
papier maché, the mountain of Corcovado in miniature, with the 
a aah laid down as in actual operation. The total length of the 
road is 10,528ft., or two miles, less 300ft. The rise from the 
station at the upper end of the road to the summit is 2300ft., and 
is reached by a footpath. The average grade of the road is 
13 per cent., the maximum grade is 33 per cent., and the minimum 
grade 8 per cent. The Sylvestre Bridge, which is built entirely of 
steel, and in what is known as balloon frame pattern, is 264ft. 
long, and 164ft. high. It has a curved axis, with a radius of 
curvature of 395ft., and the grade on the bridge is 20 per cent. 
The road is constructed on the Riga plan. The Corcovado Rail- 
way connects the City of Rio de Janeiro with the mountain top of 
the same name, and can be seen on a clear day by mariners 
approaching the harbour of Rio for a distance of mere than 100 
miles. The view from the top of Corcovado is a magnificent one, 
comprising the ocean, the City and Bay of Rio, with the Organ 
— inland, and perhaps the most picturesque scene in the 
world, 


Tue London County Council will ask Parliament next 
session to assent to a scheme which they have in hand for the 
construction of a tramway, forming a junction with the existing 
lines of the London Tramways Company, passing over Westminster 
Bridge and along the Victoria Embankment as far as the South- 
Eastern Railway Bridge at Charing Cross, The London Tramway 
Company failed in cotalaing Parliamentary sanction to a similar 
scheme last session. The Company have a Bill in Parliament by 
one clause of which they seek power to lease tramways from the 
County Council, so that if both bodies are able to carry out their 
ideas the tramway company will be able to lease from the County 
Council the line of tramway over Westminster Bridge and alo 
the Embankment. The other objects of the Company’s Bil 
are the construction of a new tramway beginning in the Peckham- 
road to form a junction with the Camberwell and Dulwich tram- 
ways. Other new tramways are proposed to be constructed from 
Peckham Rye Common to Queen’s-road, Peckham, there joining 
the existing tramways ; from Stamford-hill, along Upper Clapton- 
road; from Theobalds-road, along Vernon-place and the south 
side of Bloomsbury-square, to Bury-street; from the existing 
tramways of the North Metropolitan Tramway Com in the 
Clerkenwell-road, opposite the Holborn Town Hall, to men 
Islington, there to form a junction with the lines opposite the 
Angel ; along Bethnal Green-road, terminating in Cambridge-road ; 
along Great Eastern-street, across High-street, Shoreditch, and 
terminating in Commercial-street ; in Stratford, between High- 
street and Martin-street ; Barking-road, and in Tottenham High- 
street, from Seven Sisters-road to Northumberland Park-road. 





NOTES AND MEMORANDA. 


In Greater London 3118 births and 1876 deaths were 
registered, corresponding to annual rates of 28°7 and 17°3 per 
thousand of the estimated population, and to one every 3°2 and 
every 5°38 minutes respectively. 


THERE were 2393 births and 1462 deaths registered in 
London last week. Allowing for increase of population, the births 
were 169 and the deaths 253 below the average numbers in the 
corresponding weeks of the last ten years. The annual death rate 
per thousand from all causes fell last week to 18-1. 


A PAPER on water and water-supply, with special refer- 
ence to the supply of London from the chalk of Hertfordshire, b 
Mr. John Hopkinson, appears in the “‘ Transactions” of the Hertford- 
shire Natural History Society, vol. vi., Part 5, October 1891, and 
has now been published separately. Nature says Mr. Hopkinson 
insists that instead of more water being taken from Hertfordshire 
for the supply of London, the amount at present taken should be 
reduced. The most feasible scheme for London appears to Mr. 
Hopkinson to be to obtain a anggueneumery supply from Bala Lake, 
or some other lake or lakes in North Wales, or from Central Wales 
or Dartmoor. Mr, Hopkinson might have added, or from Yorkshire 
or Cumberland or Scotland or somewhere. 


THE common type of cyclone weather is sometimes 
materially altered by orographical conditions. This is the case, 
e.g., at Turin, as recently shown by Signor Rizzo—in a paper to 
the Academy there. He cites thirty-three cases in the last 
twenty-five years, says Nature, which indicate the general course of 
the weather when a cyclone passes over Northern or Central 
Europe. After a fall of the barometer, with strong west wind, the 
sky clears, the temperature rises considerably, and the moisture of 
the air diminishes. This is explained by the influence of the Alps. 
The strong west wind is forced up the mountain range, so that its 
aqueous vapour is condensed, and falls as rain and snow on the 
western slopes and summit. After crossing the ridge, it descends, 
and, having parted with its moisture, appears as a warm dry wind 
—thus forming an unusual feature in cyclones. 


Mr. S. W. Horr states as the results of experiments 
which he has carried out, that dynamos and motors will run 
silently when the brushes are off and there is no current passing, 
but so soon as a strong current was sent through the fields a 
musical hum was heard, the note increasing in force with the 
increase in current through the fields, and increasing in height of 
pitch with the increase of speed of the armature. This was tried 
repeatedly with the same result. The armature was then replaced 
by a bare armature core, and this was put through a similar test, 
with the same result. The experiment seeming to indicate that 
the musical note takes its pitch from the speed of the armature, 
and that the note in vibrations per second corresponds to the 
number of times per second that the armature passes from one 
field-pole to the next would lead to the conclusion that in machi 


MISCELLANEA. 


Tue New British Iron Company, Corngreaves Iron- 
works, near Birmingham, have, we understand, contracted to sup- 
ply the Admiralty with the crane and rigging chains required by 
them during the next three years, and have just completed a con- 
tract for these chains for a similar period. 


Tue London County Council has just ordered a new 
Merryweather steam fire-engine, which will be stationed at 
Woolwich, the furthest station from headquarters in the South 
Eastern district. Tne machine will be similar to sixteen already 
in use by the Metropolitan Brigade, and made by the same firm. 


Tue Cellulose Company, of Philadelphia, Mr. A. G. 
Ostheimer, president, is building works on the Schuylkill in that 
city for the manufacture of water-tight lining for warships, This 
material, Hngineering News says, made of cocoanut husk fibre, is 
to be used on the cruiser Detroit, recently launched, and probably 
on all other war vessels built by the Government. The Detroit 
will require about 500 cubic feet of the cellulose, says an exchange. 


THE Municipality of Bilbao are about to invite 
engineers to submit preliminary plans fora system of sewers to 
prevent the pollution of the river Nervion. The best four plans 
will receive premiums varying between 10,000 and 1000 pesetas. 
Five months are allowed for the preparation of the plans. Copies 
of the conditions can be obtained of the Secretary of the 
Ayuntamiento of Bilbao; and a copy can be seen at the Com- 
mercial Department of the Foreign-office, London, between the 
hours of eleven and five. 


At the recent Smithfield Show, Messrs. John Fowler 
and Co. exhibited a pond cleaner to be worked by steam power, 
for the South-Western Counties Steam Cultivation Company, 
Alton, Hants. This machine is self-tilling and self-emptying, very 
simple in construction, and capable of removing 500 tons of mud 
in ten hours with two 8-borse ploughing engines. The invention 
can also be worked by roundabout or anchor ploughing tackle. 
Three acres and a-half of mud 3ft. deep have, it is said, been 
removed from a lake in twelve days. 


Messrs. Timmins, of Runcorn, have just completed for 
Messrs Worthington and Co., brewers, Burton-on-Trent, a 10in. 
diameter bore-hole 500ft. deep, penetrating the Keuper Marls; 
and an abundance of water has been found, rising to within 12ft. 
of the surfave. The supply cannot be lowered beyond 50ft. with a 
7}in. temporary pump, and they are therefore going to put in an 8in. 
ponent pump. We believe this is the largest and deepest 

re-hole in Burton, and Messrs Worthington and Co. are to be 
congratulated on having such a successful bore-hole. 


THE engineer to the Severn Commissioners—Mr. H. J. 
Marten—has just drawn up a report on the requirements of Cardiff 





with armatures changing pole less than sixteen times per second 
there would not be given out any musica] hum. 


Tue temperature of the rivers of Central Europe has 
been recently investigated by Herr Forster, of the Society of 
Geographers at Vienna University; the monthly and annual 
means, says Nature, being obtained from thirty-one stations. He 
distinguishes—with reference to river and air temperature—the 
following types:—(a) Glacier rivers. These are always warmer 
than the air in winter, and much coolerin summer ; on the average 
of the year, they are about 1 deg. colder. (b) Glacier rivers modi- 
fied by lakes, and rivers from lakes in general. These are, except 
in spring, warmer than the air, therefore warmer on the annual 
average. (c) Mountain rivers. Like glacier rivers, these are 
warmer in winter and cooler in summer than the air, but the 
difference, especially in summer, is not nearly so great ; so that, 
on the average of the year, it is approximately Odeg. (d) Flat 
country rivers. Their temperature is, throughout the year, 
higher than that of the air ; and the annual average difference is 
over 1 deg. 


A PAPER was recently read before the Paris Academy 

of Sciences, by M. Albert Colson, on the flow of liquids in capillary 
tubes. The influence of temperature on the rate of flow of viscous 
liquids is seen from the following comparison of the times in which 
5 c.c. of glycerine passed through the tube :— 
Temperatures .. .. .. 21° .. 10° .. 160° .. 20 .. 266° 
Duration of flow .. .. 8h. .. 3608. .. ll4s. .. 49°58. .. 338, 
The same tube passed 5 c.c, of water at 20° in 34 seconds, The 
author divides the liquids he has experimented upon into two 
classes, distinguished by being perfectly and imperfectly mcbile. 
Etbers and aldehydes are representatives of the former class, for 
they appear to obey Graham’s law that the duration of flow, or 
rather the rate of diffusion, is inversely proportional to the square 
root of the density. The values found for > in this class of 
liquids is practically constant. On the other hand, the liquids 
imperfectly mobile, such as alcohols and benzines, furnish irregular 
values. 


A CORRESPONDENT, writing to Power on pipe shafting, 
says :—‘‘ I have had occasion to put up several lines of shafting, and 
where pipe is used and run in the direction to screw the thread 
into the coupling it will hold fast enough. But where they run 
in a direction to unscrew, you must put a short piece of iron inside 
the pipe with a hole in each end, and a hole in the pipe to match 
it. bt flange couplings and screw each half on tight ; then bolt 
fast and put bolts through pipe and inside pin, and you will have a 
solid coupling which will last and hold tight. In putting up bear- 
ings where a pulley comes, there must be a bearing close to the 

ulley and another not far off. On one shaft which I put up, I 
had a bearing I ft. off and the other one 6ft., and it sprung enough 
to crystallise and break in a year. In another case the nearest 
bearing was 2ft. off, and the one on the other side 6ft., and it broke 
in six months. In another case, I had a pulley in the centre of 
an 8ft. shaft and not transmitting over 2-horse power, but it soon 
crystallised and broke. In all cases the shaft broke at the hub of 
the pulley. Since then I have put the bearings close, and for more 
than two years I have had no trouble. For short lengths the pipe 
works splendidly. The journals run smootbly by taking the scale 
off with an old file, and the circulation of the air inside the pipe 
seems to keep them cool.” 


Tue following table showing the horse-power that will 
be available when the water power of the St. Louis River is 
developed, was recently given in the Inland Ocean, of West 
Superior :-— 
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Whatever value is assumed for a horse-power of water, the 
aggregate is large, and as each horse-power averages employment 
for about one wage earner, it seems that there is a potentiality of 
a iderable facturing population in addition to those who 
are supported by commerce at the head of Lake Superior. The 
columns marked ‘‘minimum” and “‘ average” show the power repre- 
sented by the minimum and average winter flowsasabove determined. 








merchants, and the estimated cast of making Westgate Bridge, 
Gl ter, into a fixed girder bridge, with a headway of 27ft. 
above low summer level, being 9ft. higher than the headway under 
the crown of the arch of the present bridge, which was on Tuesda 
presented to the Docks Committee of the Gloucester Town Council. 
After due consideration the Committee, while expressing no 
opinion on the general merits of the proposals, stated their inability 
to recommend their Corporation to consent for Westgate Bridge to 
be made an opening bridge, or for any such alteration as would 
necessitate any increase in the gradient of the approaches of the 
bridge. 

Ir is proposed by some of the foreign exhibitors for the 
World’s Fair, in Chicago, that they mark their exhibits at the 
selling price at home, and also in this country. Some of our 
contemporaries, commenting on this, suggest that the wages paid 
for their production be also marked on the goods. This, says the 
San Francisco Industry, is right, if by wages is meant the 
“amount” paid for production. The “‘ rate” is meaningless, and 
we will venture the opinion that in nearly all goods, so marked, 
the American products will show less wages than the European. 
This will certainly be true of skilled products, where machine 
implements are the principal agents of manufacture. There is not 
much likelihood, however, of investigation on this, the true line of 
comparison. 


THERE seems to be hardly anything that technical edu- 
cation will not do. The world has got hold of the notion now and 
is running clean away with it. It isa splendid broom that is to 
sweep away all troubles, and the words technicai education are 
used as pass words, and as conjuring panacea for everything that 
is not quite as it is wanted. The following is an example:—‘“‘ The 
Earl of Y——, speaking at Grimsby, said there had been a great 
deal of talk lately about the depopulation of the agricultural coun- 
ties. The cause of it was not difficult to see. The tenant farmer 
was obliged, as much as possible, to reduce his expenses and the 
amount of labour he employed. The consequence was, that as 
labour became scarce and wages lower the people deserted the 
country and flocked to the towns. He hoped something might be 
done to stop this outflow. He thought something might be done 
by a system of technical education.” 


WRITING upon fast passages from Australia, a corre- 
spondent of the Zimes says: —‘‘ The magnificent Messageries 
Maritimes steamer Polynésien, which arrived at Marseilles to-day, 
brings West Australian newspapers of the 5th November—that is, 
twenty-four days old; and the sister ship, the Australien, per- 
formed the passage one day quicker. As Marseilles is twenty-four 
hours from London, letters will be delivered in London in twenty- 
five days from Western Australia, or twenty-eight days from 
Adelaide, South Australia, as against 344 days, the contract time 
by the English mail steamers. The average speed of the Poly- 
nésien was 15} knots, whereas the contract time by the mail 
steamers is about 114 knots. The stoppages en route were about 
the same, but the record was beaten in the Canal. Only fourteen 
hours elapsed between our entering the Canal at Suez and emerging 
at Port Said. The distinguished official head of the Colonial 
Office once suggested that a hundred gentlemen should charter 
a swift steamer and do the voyage to Australia in twenty days, 
At the time it was considered impossible, but I have shown that at 
no distant date we may hope to perform the journey in the time 
specified.” 


For a long time past the Parisians have insisted upon 
the introduction of some method of warming the omnibuses which 
circulate in that city, but until recently their wishes have met 
with a flat refusal. On that day the Paris Omnibus Company 
placed on the Madeleine-Bastile line several vehicles fitted with 
what may be termed briquette foot-warmers. The arrangement is 
as follows :—Along and upon the floor of the central passage is laid a 
second fioer in the form of open network, slightly arched, and capable 
of containing four warmers longitudinally. The heating apparatus 
consists of a form of briquette enclosed in a double metal envelope, 
the one to retain the products of combustion, and the other a kind 
of grating, upon which passengers place their feet. This arrange- 
ment has diminished the height of the interior of the omnibus by 
about 3in., thus necessitating tall persons to stoop upon entering 
and leaving the vehicles. These warmers are renewed at the 
Bastille depdt on the return journey. Apart from this system the 
company has experimented at the principal depSt with hot-water 
heaters similar to those used in railway carriages. The results of 
the tests were, however, unsatisfactory, and the above-mentioned 
method was tried, which is said to pussess the great advan- 
tage of retaining the heat for a much longer period. During the 

resent week other omnibuses have been fitted with this system. 
ee vehicles serve the most busy districts, and are drawn by 
three horses. An omnibus journey is generally of such short 
duration that there would seem to be little necessity for heating 
such vehicles. 
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Railway historical celebration.—On November 12th the Pennsyl- 
vania Railroati unveiled a monument erected near Bordentown, 
N.J., to mark the place where, sixty years previous, the first steam 
railway train started in that State, which was on the track laid by 
the old Camden and Amboy Railway Co. The monument is a 
massive polished granite block, suitably inscribed, and having a 
bronze relief tablet representing the old historical locomotive John 
Bull and its train of three queer-looking cars. The block rests upon 
a base com of some of the stone blocks used originally as 
sleepers on the Camden and Amboy Railway, and around the base is 
one of the original flange rails designed for this road by Col, Robert 
L, Stevens, and rolled at the mills of Sir John Guest in Wales in 1831. 
The Camden and Amboy Railway was surveyed in 1830, and the rails 
and John Bull locomotive were ordered in England and sent out in 
1831. The several parts of the engine were ee ye separately, and the 
engine was erected by John Dripps, who had never seen a locomo- 
tive and had no drawings. Mr. Dripps was present at the unveiling 
of the monument. The tender was a whiskey cask mounted on a 
fiat car, About thirty miles of track were laid by the of 





mounting guns the disappearing principle has generally been had 
in view in designing the batteries. 

Wood-cutting machine.—A machine has been brought out known 
as the Bradley draw cutting machine, which is designed to cut logs 
into thin boards and planks by means of knives instead of saws, 
thus saving the loss 2 sawdust and planing. It will cut thick- 
nesses of z,in. to lin., and is intended to be used in the woods for 
cutting trees as soon as felled, as it will more easily cut green wood 
than seasoned wood, 

Another Pacific Railway.—The Rio Grande Western Railroad 
will soon commence construction on a line westward from Ogden, 
Utah, for its projected route to San Francisco, The route has 
been surveyed to the Sierras, and three routes across the mountains 
have been surveyed, but no decision has yet been made as to the 
selection. 

Steel rail rolling.—The Edgar Thomson Steel Works have broken 
the record for rail making by turning out 1907 tons in twenty-four 
hours. This beats the previous record, made by the South Chicago 
Rolling Mills, by 232 tons. The works were rolling rails weighin, 
70 1b. per yard, and made 1695 in the day. The object of reco 
breaking in such work is hard to see, except as a matter of personal 





1832. The company built other engines at its own works, and 
Mathias Baldwin having been ordered to make a model !ocomotive 
for a Philadelphia museum, introduced improvements in a model 
of the “John Bull,” which led to his being ordered to build the 
**Old Ironsides” for the Germantown Railway. This was the 
origin of the Baldwin Locomotive Works. The Camden and 
Amboy Railway is now a part of that division of the Pennsylvania 
Railroad known as the United Railroads of New Jersey. 
Double-screw ferry-boat.—The Pennsylvania Railroad has recently 
put on its ferries between New York and Jersey City the first of 
two new ferry-boats. Length of hull, 200ft.; length over guards, 
206ft.; width of hull, 46ft.; width over guards, 65ft.; depth from 
main deck to keel, 17ft.; draught, 10ft. 10in. ; displacement, 900 tons. 
The main deck has two wide and lofty roadways for wagons and 
vehicles, separated by a narrow compartment containing entrances 
to engine room, stokehold, &c. Outside of each roadway is a 
handsome passengers’ cabin, 144ft. long, and 15ft. wide, seating 
304 persons. These cabins have mosaic tile floors, mahogany 
seats, spacious windows, and are decorated in pearl grey 
tints and aluminium leaf. Handsome stairways lead to 
the upper cabin, 87ft. long, and 38ft. wide, with an open 
promenade at each end. This seats 166 persons. The floor 
is carpeted, and the decorations are in pink and aluminium 


leaf. The boat is lighted throughout by electricity, having 112. 


lights in the cabins,and is heated and ventilated by the Sturtevant 
air pressure system, the temperature being regulated by electro- 
thermostats. At each end of the upper aeck is a spacious pilot 
house. The machinery consists of two vertical compound—or 
steeple—engines, driving shafting which runs from end to end, 
with a propeller wheel at each end. In case of emergency the 
engines can be separated, and the boat driven by one engine and 
screw. The cylinders are 18in. by 26in. and Séin. by 26in., with 
Canfield’s balanced piston valve. There are two main tubular 
boilers, and the bunkers carry coal for four or five days’ supply. 
The bull is of iron, divided into water-tight compartments. The 
Williamson steam steering gear is used. The screws are 8ft. 9in. 
diameter and 13ft. 6in. pitch. 

Railway safety appliances.—The special committee of Railroad 
Commissioners appointed to frame a Bill to be presented to 
Congress providing legislation for the introduction of safety 
appliances upon railways, held a meeting recently in New York. 
Representatives of employés’ associations spoke in opposition to 
legislation in favour of automatic couplers for freight cars, and in 
favour of the old link-and-pin coupler. They claimed that with 
the use of different new and old couplers there is more 
danger in car coupling than with a universally - used old- 
fashioned coupling. They evidently did not recognise that the 
matter is now in the transition stage, and that when the 
improved couplers become practically universal, as is almost certain 
to be the case, judging from their steady introduction now, there 
will be very much greater safety for the employés. The statistics 
presented from companies representing 125,123 miles of road were 
as follows :—Total number of freight cars, 978,161; of which 123,304 
are equipped with automatic couplers of the Master Car Builders’ 
types, and 51,162 with other types. Of these cars 110,127 are 
fitted with train brakes, 97,238 having the Westinghouse freight- 
train brake. In reports presented sixty-nine roads, representing 
13,014 miles of road, are in favour of national legislation ; eighty- 
eight roads, representing 46,791 miles, in favour of voluntary action 
by the railways; two roads, representing 139 miles, in favour of 
State legislation ; seventeen s, representing 11,915 miles, favour 
the Master Car Builders’ type of coupler ; ten 8, representing 
4829 miles, favour various forms of special couplers; fifteen roads, 
representing 9447 miles, consider the subject in the experimental 
stage; 145 roads, representing 38,985 miles, expressed no opinion. 
Total number of miles represented, 125,123. 

Underground wires.—The Commission appointed to investigate 
the question of underground wires in the city of Washington, D.C., 
has made a report decidedly in favour of such an arrangement, 
and recommending the cutting down of the present poles. As to 
subways, the report considers the only practicable and complete 
plan to include a pipe and wire subway on each side of the street, 
at a cost of 115,000 dols. to 200,000 dols. per mile of street, and, 
therefore, only applicable to the busiest streets of large cities. 
They recommend a system of clay conduits, admitting of the 
drawing in and taking out of wires and cables, and are in 
favour of public ownership of the conduits. The conduits 
would be rectangular in form, and of vitrified glazed clay, 
with four to sixteen ducts, costing from dols. per 


mile with four ducts, to 20,000 dols. per mile with sixteen | 


ducts. Rental is estimated at 7c. per lineal foot per annum. 
Manholes about 300ft. apart, and costing 40dols. to 140 dols. 
They also approve of the electrical conduit system for electric 
street railways, and recommend the establishment of a permanent 
bureau of electricity. As the telephone and electric light systems 
are already underground, the plan submitted has been made suffi- 
cient to accommodate the telegraph, fire-alarm and police signal 
lines, as well as a future extension of the telephone and electric 
lighting systems. The cost of the proposed plan is estimated at 
about 500,000dols. Underground wires are practicable for all kinds 
of electrical service. Conductors carrying high potential currents 
may be placed close to telegraph or telephone wires without inter- 
ference by induction, but they should in separate ducts, and 
separate manholes should be used. With proper precautions 
currents of the highest potential may safely be used. 
Fortificctions.—Brigadier-General Casey has presented his annual 
report, with recommendations for appropriations for the coming 
fiscal year. For the construction of gun and mortar batteries the 
estimate is 2,647,000 dols., which with existing appropriations, will 
provide for the placing of such armament as will be completed up 
to January, 1894. For additional sites, the estimate is 500,000 dols. ; 
for protecticn and repair of fortifications, 80,000 dols.; for the con- 
struction of six additional submarine mine casematss, 200,000 dols. 
Total estimate for fortifications, 3,489,500 dols. In view of the 
fact that foreign nations are already inning to discard 
excessively heavy guns he does not think it probable that further 
increase in the strength of the fortifications will be required, and he 
considers the present time to be favourable for the construction of 
fortifications under the generai plans approved by the Secretary 
of War for the defence of Portland, Me.; Boston, Mass.; New 
York, N.Y.; Washington, D.C.; Hampton Roads, Va.; and San 
Francisco, Cal.; work upon all of which is now in progress, 
The general plans contemplate the use of turrets, shields, barbette 
batteries moet g mortar batteries, but the works now under construc- 
tion are barbette batteries, including those in which the guns are 
mounted on lifts, and mortar batteries. In none of these works is 
it intended to use iron construction, but concrete, deeply covered 
with sand, is used to shield the armament and gunners, In 


petition, as it tends to the deterioration of quality and to care- 
less, hasty work. Ifthe writer was in the market for rails he would 
be very careful to avoid the chance of getting any rails turned out 
in a speed record-breaking test. 

Compound locomotive.—The four-cylinder compound locomotives 
designed by Mr. Vauclain, of the Baldwin Locomotive Works, 
have met with great success in both freight and passenger service, 
and a number of engines on this system have been built for 
narrow and standard gauge railways in South America. In all, 
nearly 100 engines of this kind have been built. One of the 
latest of these is an engine of a novel type, intended for express 
passenger service on the Philadelphia and Reading Railroad. The 
engine has four-coupled driving wheels placed very close together, 
a two-wheel or Bissell leading truck, and a pair of small wheels under 
the fire-box, which is of the Wootten type for anthracite fuel, ex- 
tending overthe frames and having twofire-doors, The dimensions of 
this engine are as follows :—High-pressure cylinders, 13in. by 24in. ; 
low-pressure cylinders, 22in. by 24in.; the two cylinders on each 
side being placed vertically above one another, with pistons con- 
nected to the same crosshead. Driving wheels, 6ft. 6in. diameter ; 
truck wheels, 4ft. diameter. The boiler is straight, 4ft. 94in. 
diameter, with a Wootten fire-box 9ft. 6in. long by 8ft. wide, and 
| has 324 tubes l4in. diameter and 10ft. long. Heating surface of 
| fire-box and combustion chamber, 173°46 square feet; of tubes, 
1261°75 square feet; and total, 1435 square feet; grate area, 
76 square feet. Boiler pressure, 175lb.; wheel base, 6ft. 10in.; 
driving, 13ft. 10in.; rigid, 23ft. lin. total. Weight, 120,000 Ib.; 
with 76,0C0 1b. on driving wheels, 19,000Ih. on the truck, and 
25,000 lb. on the trailing wheels. The tender is carried on two 
trucks with four 33in. wheels to each, and carries 54 tons of coal 
and 4800 English gallons of water. It weighs 92,000 ib. loaded. 

The World’s Columbian Exposition.— W ork is progressing well on 
the buildings and grounds ot the Exposition at Chicago, Ill., for 
1893. The site is an attractive one, on the shore of Lake Michigan, 
the waters of which stretch beyond the horizon, and in rough 
weather are as angry as the Atlantic. There will be some very 
specially interesting ironwork construction, including the Machinery 
Hall, which would contain the Paris Machinery Hall , the immense 
roof trusses of the Manufactures Building; the domes of the 
Administration and Horticultural Buildings, and the roof of 
the Mining Building. The Women’s Building is practically 
completed as to exterior, and with its covering of “staff” 
or a permanent kind of plaster, and decorative work of 
the same material, gives a very good idea of what will be 
the appearance of the buildings. The Transportation Building, 
Fisheries Building, and the Horticultural Building are well advanced 
as far as the main exterior framing is concerned ; also the Mining 
Building, the great roof trusses of which are all in place, All the 
main buildings are to be completed by May, 1892, and the dedica- 
tory exercises will take place in October, 1893. Work will be 
carried on during the winter, and in some cases will be prosecuted 
at night, the electric light being used. Water supply and sewerage 
pipes are being laid, and plans are being prepared for sewage dis- 
posal. A large force of engineers, draughtsmen, superintendents, 
and clinical and executive officers are kept constantly busy, and a 
great number of men are at work on the site. 

Steam-heated railway cars.—The system of heating railway cars 
by steam from the locomotive is becoming more and more general, 
its advantages having been amply proved under severe conditions. 
The system has been well and thoroughly worked out, but a 
problem now to be considered is the best way of heating such cars 
at terminal points before the trains are made up, and caring for the 
cars in cold weather. The Boston and Albany Railroad has at most 
important points boilers large enough to supply steam for heating, 
which is piped tothe cars. The Old Colony Railroad and Boston and 
Marine Railroad have numerous brarches, so that there are many 
points where cars must be cared for at night. If straight steam is 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


In preparation for Christmas the finished ironworks are this week 
turning out all the orders they can possibly get through. What- 
ever contracts are on the books for completion this year are being 
pushed forward as rapidly as mill managers can get the men to 
work. Most of the establishments will be closed down for a week 
directly the holidays begin, and orders which are not got off hand 
at once will, therefore, be in danger of being countermanded, 

On ’Change to-day, Thursday, in Birmingham, the business done 
was not large, most people reserving themselves until the New 
Year before entering into fresh contracts, The transactions that 
took place had reference to deliveries required by buyers within 
the next week rather than to forward supplies, and concerning 
these immediate deliveries there was a good deal of pressure in 
some quarters. 

Mill and forge proprietors continue hampered by the shortness 
of deliveries in the pig iron trade, The position is hardly so acute 
this week as a week or two ago, when the situation assumed 
almost the appearance of a famine in Midland pigs ; still even now 
consumers are not able to get all their wants supplied, and the 
pressure upon makers and local representatives is as great as ever, 

The classes of iron mostly affected by the scarcity are the forge 
and foundry qualities of Northampton, Nottingham, and Derby- 
shire makes, White and mottled irons and similar silky descrip- 
tions are not affected to the same extent, the consumption of these 
being much less than the consumption of the ordinary forge and 
foundry pigs. The pressure upon makers is directly due to the 
lessened number cf furnaces in blast now compared with this time 
last year, and two years ago, in the Northampton and Derbyshire 
districts. But at the same time prices are not sufficiently remunera- 
tive to the blowing in of more furnaces, 

Pig iron prices this week for deliveries up to March next are 
very tirm. Northampton pigs are 46s. to 46s, 6d.; Derbyshires, 
47s. to 47s. 6d.; and Lincolns, 50s. The Wingerworth brand of 
pig iron was also 46s. 6d., and Westbury forge iron 47s. 

Hematite prices are very various, and demand is limited. 
Welsh makes are quoted 57s, 6d. to 60s., delivered up here, for 
forge sorts, while Cumberland makers quote 60s. to 62s. 6d., and 
for foundry numbers 62s. 6d. to 65s. 

The Staffordshire makers are meeting with a good demand, and 
are putting nothing into stock. Prices ruie at 60s. to 65s, for 
hot-air all mine pigs; 45s, to 47s. 6d. for part mines; and 37s. 6d. 
upwards for common qualities. 

In the finished iron trade the question which is being asked is 
whether there will be any alteration of prices at the January 
quarterly meetings. The probabilities are at present opposed to 
this idea, but it is clear that existing rates will be maintained, 
especially as coal and pig iron are both likely to be very firm. 
Marked iron has not changed lately, the basis being still £8; but 
medium and third qualities of finished iron are fractionally higher 
at £6 and £6 5s. respectively. Hoops and strips are in moderate 
demand, the bulk of business moving in tube, and bedstead strip 
showing an increase. The shipping trade, however, in hoops is 
very quiet, and the position of makers in this respect is not an 
enviable one. Prices are maintained at £6 15s. for hoops and thin 
strips, and £6 10s. for gas strip. 

Though somewhat quiet at the moment, owing to the year’s end, 
the better demand in the sheet iron trade is well maintained, and 
the works in this branch have not now much to complain about. 
Prices keep steady at £7 5s. for singles, and £7 12s, 6d. to £8 for 
doubles. Sheets for stamping are also selling well at moderate 
prices. 

Fluctuation in the prices actually realised for finished iron in 
the past year is well shown by a comparison of the six bi-monthly 
returns issued by the accountants to the Iron and Steel Trade 
Wages Board during 1891. This reveals that during the first ten 
months comprised within the returns the selling prices of Stafford- 
shire manufactured iron—bars, sheets, plates, and hoops—pur- 
sued a continuous downward course, the aggregate reductions 
amounting to 14s. 114d. This decrease has entailed two reductions 
of ironworkers’ wages during the year, amounting together to 
5 per cent. in millmen’s wages and 6d. per ton to puddlers. 

The return issued in February for the months of November and 
December last. year showed a net average selling price of 
£6 18s, 7d. per ton, compared with £6 19s, 9d. for the two pre- 
vious months. For January and February the net average was 
£6 13s, 7d., or a reduction of 5s, upon the close uf 1890. March 
and April showed a further fall of 3s. 1d. per ton, the declared 
price being £6 10s, 6d. A drop of 2s, 9d. was announced for May 
and June, the return being £6 7s. 9d. For July and August the 
net average was £6 4s, 10d., or a further drop of 2s. 11d. per ton. 
The only occasion upon which during the year the returns have 
shown an increase has been the return made in the present month 
for September and October, when an advance of 4s, 14d. upon the 





used the cars can be allowed to get cold, the water densing in 
the pipes running off by gravity, but if Baker heaters are used— 
one to each car—the cars must be kept warm or the pipes will 
freeze. All the locomotives on this road are fitted with the 
necessary pipes, cocks, and attachments, so that even freight and 
switching engines can be used for heating and hauling passenger 
trains. The Fitchburg Railroad has 23 terminal points where cars 
have to be cared for. At Boston, Mass., and Troy, N.Y., steam 
pee have been put in; upright tubular boilers were first used, 
| but locomotive boilers are now used. At all other points, locomo- 
| tives are used for heating. Direct or straight steam is approved on 
this road, as there is no danger of pipes freezing by this system. 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineer—Frederick E. 
Shean, to the Victor Emanuel, to date December 12th. Staff 
Engineers—James C. Larg, to the Amphion, undated; Francis J. 
Moore, to the Severn, and Thomas F. Brown, to the Archer, to 
date December 18th. Engineers—Edward Gallery, to the Triton; 
William W. Hardwick, to the Amphion; Henry T. Knapson, 
Cuthbert R. Rogers, and Thomas P. Jackson, to the Severn; and 
William Hall (temporarily), to the Gannet, to date December 18th. 
Assistant Engineers—Oliver R. Paul and Thomas H. Turner, to 
the Amphion; Henry T. Winney and John E. Haves, to the 
Archer, to date December 18th; William A. Dathban, to the Blake, 
to date December 11th. Probétionary Assistant Engineer—W. G. 
Laurence, to the Hero, to date December 18th. 

ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—A meet- 
ing of this Club was held in the Durham College of Science on the 
evening of December 10th, when Mr. C. J. Gawthrope read a paper 
on ‘‘ Centrifugal Pumps and Turbines,” Mr. F.C. Preston occupy- 
ing the chair. After a short sketch of the theory of such machines, 
in which a simple method of obtaining the correct shape of the 
guide vanes and buckets was explained, the author went on to 
describe several different kinds of centrifugal pumps and turbines, 
and these were illustrated by means of lantern slides. Turbines 
were dividei into two classes, reaction and impulse; Professor 
James Thompson’s reaction turbine being taken as typical of the 
former, and a Girard turbine of the latter type. The constructural 
detail and method of regulating these was fully explained. Several 
of Gunther’s turbines were next shown. Kennedy's Empress wheel 
and Hetts’ Pelton turbine also received some attention. The writer 
then went on to speak of centrifugal pumps, describing some of 
the many uses to which such machines are put, and contrasting 
them with the reciprocating pump, and showing how for low lifts of 
all kinds, and for especially such work as irrigation, they are vastly 
superior. Diagrams of various forms of pumps were next put on 
the screen. discussion followed the paper, and the writer 
responded to the questions raised. The usual complimentary votes 





of thanks then brought the meeting to a close, 





preceding return appeared, 

o demand is experienced in the steel trade, alike as 
regards Staffordshire-made metal, and steel imported from other 
districts. The works of the Staffordshire Steel and Ingot Iron 
Company continue very busy on the production of constructive 
engineering and other sections, and seem likely to be equally 
active after Christmas. As regards imported steel, an excellent 
demand is expressed for slabs, blooms, billets, &c., for rolling 
down in the Staffordshire mills into stamping sheets, and other 
descriptions of metal. Bessemer slabs or tin bars, delivered here 
from West Coast houses, are quoted £5 5s,, and square blooms, of 
6in. and upwards, £4 17s. 6d. per ton. Siemens qualities are 
quoted £5 10s. for slabs and tin bars, and £5 7s. 6d. for blooms, 

Much surprise has been occasioned in steel circles in this 
district by the competition which Messrs. Bolckow, Vaughan, and 
Co. have commenced in the manufacture of steel tin bars, 
Rumours are current of prices which Messrs, Bolckow are pre- 
pared to accept. It is stated that they are taking £4 12s, 6d. 
= ton for Bessemer qualities, compared with £4 17s. 6d., the 

elsh prices. The circumstance that Messrs. Bolckow should 
have gone into the trade is regarded as evidence of the great 
severity of the present race for business in steel. 

Considerable activity is maintained at the engineering works, 
and especially those assisting in railway extensions. Some good 
contracts are also in hand in the bridge and roofing line on both 
home and export account. 

The position of the Staffordshire metal-ware trades is reflected in 
the reports which the agents of the railway carrying companies 
just now give of the condition of their traffic business. These 
authorities state that, though there is not so much pressure in the 
matter of outgoing goods traffic collected from the works and 
manufactories as some years ayo used to characterise the month of 
December, yet they are mostly all busy, and the accommodation of 
the companies is taxed pretty much to the full. 

The poll which has just taken place at Birmingham upon the 
preposal to make an application to Parliament, in the ensuing 
session, for an Act empowering the Council to obtain a new water 
supply from Wales, has resulted in 7837 votes being recorded in 
favour of the pro} ] and 997 against. The proposal is therefore 
carried ; but as the result from the first was certain, few of the 
ratepayers have cared to go through the formality of voting. 

The members of the South Staffordshire and East Worcestershire 
Institute of Mining Engineers have during the week paid a visit as 
a body to Hednesford, where they made a tour of inspection round 
No. 8 pit of the Cannock Chase Colliery. Here they examined a 
patent apparatus for preventing winding accidents, by Mr. W. 
Grimmett. The party next visited the Wimblebury mine of the 
Cannock and Rugeley Colliery, and examined one of Chandler’s 
patent fans, made at Bumstead and Chandler’s, Hednesford, 
designed to give t power at a low cost. A paper on fans 
was read by Mr. 8. Williams, of the Cannock and Rugeley 
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Colliery, and by Mr. F, H. bene of the Cannock Chase Foundry, 
on high speed engines as applied to the driving of fans and electric 
lighting apparatus, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The outlook of trade generally throughout this dis- 
trict continues very discouraging, and the want of confidence with 
with regard to the future tends to prevent anything beyond mere 
hand-to-mouth business being entertained. There is a general 
belief that prices all round will have to come considerably below 
present current rates, and this age not only to pig and 
finished iron but also to fuel, the only obstacle being the ques- 
tion of labour and wages. The trades’ union organisations 
representing workmen connected with the engineering, iron, and 
coal trades, have during the last two or three years so strengthened 
their position that a conflict between capital and labour is looked 
forward to with considerable anxiety; but unless some unlooked 
for revival in trade should come about, it is certain that the 
present cost of production will have to undergo considerable 
modification before any improvement in trade can be looked for. 

There was a good attendance on the Manchester Iron Exchange 
on Tuesday last, but no improvement can be reported in the 
actual weight of business doing, buyers hoth in pig and finished 
iron still holding back is anticipation of lower prices, and trans- 
actions are in most cases limited to hand-to-mouth requirements, 
For Lancashire pig iron makers still quote on the basis of 46s, for 
forge to 47s. for foundry, less 24, delivered equal to Manchester 
but they are altogether out of this market at these figures, and 
sales of any moment are only being effected where they have some 
considerable advantage in the rate of carriage. In district brands 
a limited business is being put through, chiefly in Lincolnshire, 
which averages 45s. for forge to 46s. for foundry, less 2}, delivered 
equal to Manchester, although insome instances under these figures 
has been taken by merchants to effect sales. With regard to 
Derbyshire iron makers do not seem at all anxious about 
procuring new business in this market, and with very little 
inquiry prices are scarcely more than nominal. The minimum 
quotations are about 45s, for forge to 49s, for foundry, 
less 24, delivered equal to Manchester, with in some instances 
makers still holding out for 1s, to 2s, above these figures. 
In district brands there has not been much doing, and in 
some instances makers are rather easier, whilst merchants are still 
offering at very low figures. Good-named foundry brands of 
Middlesbrough are not quoted more than about 47s. 4d., whilst 
G.M.B.’s can be bought readily at 46s, 4d. net cash, delivered 
equal to Manchester. In Scotch iron makers of Glengarnock 
have given way slightly upon recent quotations, and are now 
quoting 52s, 6d., but merchants continue ready sellers at 51s, 6d., 
and Eglinton can be bought at 50s. 6d., net cash, delivered at the 
Lancashire ports, 

Manufacturing iron makers are only securing a small weight of 
business, and although here and there some buying for next year is 
reported, generally they are running off their contracts much more 
rapidly than they are being replaced. Merchants in some instances 
seem t» entertain the belief that a substantial reduction upon 
present list rates will come into force before the close of the year, 
and consequently they are holding back any further orders for the 
present. To someextent prices are easier, and fordelivery inthe Man- 
chester district Lancashire bars average £6 to £6 2s. 6d., with North 
Staffordshire qualities obtainable at £6 2s. 6d. to £6 5s.; sheets are 
quoted at from £6 7s, 6d. to £6 10s. for ordinary merchant to 

6 17s. 6d. and £8 2s. 6d. for galvanising descriptions, but there 
is not much doing. Hoop makers, notwithstanding the absence 
of business giving out, still hold to the association list rates, and 
for delivery equal to Manchester or Liverpool are quoting £6 10s. 
for random to £6 15s. for special cut lengths. 

Nut and bolt makers report only a very small business coming 
forward, and to secure this prices have to be cut very low, owing 
to the competition of Staffordshire houses, who are evidently very 
short of orders. 

In the steel trade a very quiet tone continues both as regards 
raw and manufactured material, a belief in lower prices preventing 
buyers from placing out any orders except for present uire- 
ments. Hematites are quoted at from 56s. 6d. for fairly 
quantities to 57s. for small engineers’ parcels of foundry numbers, 
less 24, delivered in the Manchester district ; ordinary steel billets 
can be bought at £4 10s, to £4 12s. 6d., net cash, delivered here. 
Steel plates meet with very little inquiry, users apparently waiting 
until they can place orders on the baste of something like £7 5s, 

r ton, but actual quotations remain at about £7 7s. 6d. to £7 10s. 

or boiler-making qualities delivered in the Manchester district. 

In the metal market there is a gradual tapering off in the weight 
of orders coming jforward, consumers anticipating that the recent 
fall in raw material will be followed by a corresponding reduction 
in list rates for manufactured goods, 

Here and there engineering firms who occupy a leading position 
and have specialities, report perhaps rather more inquiry coming 
forward, but generally the tendency of trade continues much as 
reported for some time , and in most departments there is 
a steady slackening of activity, and the outlook for the future does 
not become any more encouraging. The usual monthly reports 
issued by the trades union organisations connected with the 
engineering industry also continue unsatisfactory as to the outlook 
of trade. The returns of the Amalgamated Society of Engineers 
show a further increase in the number of unemployed members 
coming upon their books, and this has been particularly 
the case in this immediate district, where there are now 
between 4 to 5 per cent. of the local membership in receipt 
of out-of-work support, whilst the returns for the various districts 
throughout the country connected with the Society show very 
wp something like the same percentage of unemployed members. 
The Steam Enginemakers’ Society is able to present a better record 
eo far as unemployed is concerned, their returns showing barely 
2 per cent. of the total membership in receipt of actual 
donation benefit. Sc far as the reports received from 
various industrial centres connected with the above societies 
are concerned, the outlook shows no improvement. Firms 
engaged on heavy engineering work are still fairly well em- 
Lam ped in some departments of machine tool making there is 
still plenty of activity, and from the marine centres, except Liver- 
pool, a fair amount of work is reported to be coming forward, but 
in ordinary enaessing there is generally lessening activity, and 
reports from nearly all centres are that trade is not more than 
moderate, whilst in many quarters it is declining, and in not a few 
important centres returned as actually bad. The fifty-three hours’ 
movement is still progressing, and the question is being dealt with 
in several districts, but it is still unsettled so far as Liverpool is 
concerned, 

The annual general meeting of the Manchester Association of 
Engineers was held on Saturday at the Grand Hotel, and in the 
unavoidable absence of the president, Mr. Samuel Dixon occupied 
the chair. The chief business was the election of officers for the 
ensuing year, and M. G. B, Goodfellow—Messrs. Goodfellow 
and Co.—of Hyde, was unanimously elected to the office of 

resident. Mr. Mainwaring was re-elected treasurer, and 

essrs. E, Asquith, J. Carter, J. Walthew, Thomas Ashbury 
and W. H. Bailey, trustees, Messrs, A, G. Brown and G, 
Davis were appointed to act on the committee of management, 
with Mr. F. Walthew—re-elected—and Messrs. John Taylor and 
T. Davis were elected auditors. Messrs. Frank Hazelton and 
John Gibbon were re-elected as secretary and librarian respec- 
tively. Amongst other business was the adoption of the following 
resolutions :—‘‘ That the capital of the superannuation fund be 
increased from £2400 to £3000,” and that the following clavse 
be added to rule 14: “‘ That during the time any member shall be 
in receipt of superannuttion allowance under this rule, his contri- 





bution of 30s. per annum shall be remitted to him by the treasurer, 
but such member shall, nevertheless, retain his full membership 
of the Association.” The following gentl were elected 


to 10s. 6d. It was intended that the 10s. 6d. rate should be main- 
tained for 1891 in the class of coal known as Barnsley hards, and 
this decisi 








s of the A iation :—Messrs. W. J. Yarrow, Weaver 
ye, Northwich, foreman mechanical engineer ; H. 
G. Jordan, junior, Technical School, superintendent engineer- 
ing department; J. C. Sidebotham, Mather and Piatt, 
Salford, manager’s assistant, ordinary members; and J. 
Higginson, jun., Ancoats, employer; Sam. Edward Lee, City 
Foundry, Limerick ; Robert Dack, Messrs, Sharples, Irwell-street 
Engineering Works, Ramsbottom, manager; C. R. Toms, G. 
Richard and Co., Broadheath, managing director; and H. Hodg- 
son, sen., Scott and Hodgson, Guide Bridge, hon. members. The 
annual dinner was fixed to take place on January 23rd. 

The coal trade generally remains without animation, and although 
house-fire qualities are meeting with a readier sale, other descrip- 
tions of fuel are generally hanging upon the market, and supplies 
are in excess of requirements. Common round coals for steam and 
forge purposes are meeting with a lessened demand; and, except 
that some of the — qualities of engine fuel are perhaps in 
better request, the lower descriptions of slack continue a drug upon 
the market, and are pushed for sale at excessively low figures. At 
the pit mouth best house-fire coals average 12s, 6d.; seconds, 10s. 6d. 
to ac common house-fire coals, 9s. to 9s. 6d.: steam and forge 
coals, ds. to 8s. 6d.; burgy, from 6s. up to 7s., according to quality ; 
best slack, 5s, to 5s. 6d.; good sorts, 4s, to 4s, 6d.; and common, 
about 3s, per ton. 

In the s ipping trade there has not been much doing, and with a 
lessened inland demand for common round coals, there has 
necessarily been more offering at the Lancashire ports, with con- 
sequently lower prices being taken to effect sales. Ordinary 
descriptions of steam coal have been offering at 9s, 3d. to 9s. 6d. 
< ton delivered at the ports on the Mersey, but in some instances 

Os. per ton is still being gut. 

Barrow.—As the close of the year approaches there are indi- 
cations that the volume of trade which has been done during the 
~ two months will be reduced to a marked extent by the 

‘alling off in demand and the lessened consumption which sources 

of trade seems to necessitate so far as the New Year is con- 
cerned. There is but a small inquiry for forward deliveries, 
and speculation, except so far as ‘‘bulling” and “ bearing” 
operations is concerned, is practically for the moment dead. 
makers are fortunately in the position of having in band 
contracts for delivery which make the industrial position 
at the moment much more satisfactory than the commercial one. 
There is a weakening tendency in prices, but warrants are being 
disposed of very considerably at 47s. 6d., and this is shown by the 
fact that no less than 1708 tons of stocks have been cleared. The 
amount still held represents 147,857 tons. This position justi- 
fies for the moment at least the policy of makers in keeping in 
blast forty-four furnaces in the production of iron; but it seems 
probable that the New Year will see less furnaces in blast than 
there are at the present time. Mixed numbers of Bessemer iron 
are at 49s. per ton net, f.o.b. 

The steel trade keeps in much the same position as has 
been reported previously. The principal trade that is offering 
is in steel shipbuilding material, which is in good demand, 
not only on local but also on general account, and the local 
inquiry is likely to be maintained for some time to come. 
Plates are firm at £6 5s., and angles are at £5 15s, 
and boiler - plates at £7 per ton. The improvement noted in 
tin- plate bars recently is still maintained, and prices are 
steady at £4 12s, 6d, per ton. In rails there is not much 
doing, and the trade is in a bad condition, the orders offering 
being few and of small proportions, Heavy sections are at 
£4 2s. 6d., light rails at £5 15s., and colliery sections at £6. 
There is not a very good demand for hoops, and the business 
doing is limited. £7 to £8, according to section, is still the 
quotation for this class of material. Blooms, slabs, and billets, 
are all quoted at £4 5s. per ton, but each description is in 
moderate request. In steel wire rods the slight improvement 
noticed last week is maintained, and prices are at £6 12s. 6d. 

r ton for No. 5, and £6 15s. for No. 6 standards. There is not 
os any means a good demand for spiegeleisen, and 20 per cent. 
qualities are at 85s. 

In the shipbuilding and engineering trades a fairly large order 
sheet is held, and the works of both industries are likely to be busy 
for some time to come. 

Iron ore is a poor trade. Average qualities are at 9s, per ton 
net at mines. 

Coal and coke are in small inquiry. Coke from the East-Coast 
ovens is quoted at 17s. 6d. to 18s. 6d. per ton delivered. 

The export shipping trade is quiet. The shipments for the week 
from West Coast ports represent 13,578 tons, as against 16,225 
tons in the corresponding week of last year, a decrease of 4747 tons. 
Up to date the shipments represent 910,762 tons, as against 
1,000,626 tons last year, a decline on 1891 of 98,964 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE condition of the iron trade is at present very peculiar. No 
stocks are in hand. Manufacturers who want supplies cannot get 
anything beyond immediate requirements, There is a complete 
absence of confidence, and, low as prices are, no disposition is 
shown to place orders for forward delivery. Local firms who 
require heavy weights of cold-blast iron from Staffordshire have to 
take it from the beds as made and in quantities which are mere 
driblets. It is the same with orders sent to Birmingham. The 
course of prices is also insignificant. At the beginning of 1890 
hematite pig was making 90s. a ton ; in January of this year it was 
62s, a ton. At Midsummer of 1890 the rate was 63s.; it rose to 
67s. in October. and fell to 65s. in December. In Midsummer of 
1891 the quotation was 58s., and it has continued at that figure 
until now. Common forge iron exhibited equal variation. In 
January of 1890 the ee was 74s., falling in July to 40s., rising 
in October to 44s., and giving way 6d. per ton in December. This 
year the opening value was 42s., dropping in April to 40s., and 
remaining at that figure until October Tt, when an advance of 3s. 
was secured, and the price at this date, December 16th, is still 
43s. A large accession of orders from the Colonies, received 
through Birmingham houses, was expected to operate favourably 
for a revival of trade and a consequent increase of values, but the 
result has not been attained as yet. 

An extraordinary business is at present being done in railwa 
rolling stock and its accessories. Some of our local houses are full 
of work for home companies, orders sufficient to keep them 
busy for months being on their books, The collapse in the South 
American marlzet has therefore been less severely felt in this 
department of the railway material trade. Most of the companies 
are short of wagons, and no delay is allowed to houses who hire 
rolling stock, 

‘There is now some notion of the price the railway companies 
will have to pay for coal next year. The Great Northern, the 
Great Eastern, the North-Eastern, the Manchester, Sheffield, and 
Lincolnshire, and other companies have recently invited tenders for 
the supply of. locomotive fuel for the first half of 1892, [ have 
seen it stated that two of these companies have accepted tenders 
at 10s. fen ton for Yorkshire coal, and 9s, 6d. for Derby- 
shire, and it was expected that the other companies would have 
to pay similar prices. I am told, however, that there is 
certain to be a reduction for next year in coal for railway 
companies. The South Yorkshire Steam Coalowners’ <Asso- 
ciation have held a private meeting, at which the members 
are reported to have fixed the price at 9s. 6d. per ton, which is 
6d. per ton less than the rate current for the last six months. 
Three years ago locomotive fuel was supplied from South York- 
shire pits at 6s. per ton ; in 1889 it rose to 8s, 6d., and last year 


is held good until a stage in the holidays, when a large 
railway company offered an important contract at 10s. a ton. 
The offer being conditional on prompt acceptance, was taken. The 
general body of coalowners had no opportunity of meeting, and 
the isolated action of this company fixed locomotive fuel at 10s. 
per ton for that year. The further reduction of 6d. in the ton 
now offered is rather significant in view of the position assumed 
by the miners’ leaders three months ago, when another advance 
was talked of. That is out of the question just now. Neither was 
it desirable that the rates should be rushed up too high. Manu- 
facturers and private consumers will probably put forward a plea 
for more reasonable price lists. 

During his last visit to Sheffield the Right Hon. A. J. Mundella, 
M.P., mentioned that the manufacture of bayonets was about to 
be undertaken in his division—Brightside. I have ascertained 
that the name of the firm who have thus determined to let 
us dispense with Solingen is Messrs. Sanderson Brothers and Co., 
pee of our oldest and most substantial establishments in the steel 

e. 

The trials at Portsmouth of solid steel armour plates, manufac- 
tured according to a secret process by Messrs. Charles Cammell 
and Co., Cyclops Works, are but the first of a long series which 
are not yet completed. It would be premature to assume, how- 
ever, that compourd armour has been beaten. Similar results have 
been attained by steel-faced plates. The great point is that 
whether the plate of the future is to be all steel, or compound, or 
a modification of both systems, Sheffield can make either. 

The Sheffield Telephone Exchange and Electric Light Company 
has erected a new switch-room in Commercial-street. The premises 
have been built by Messrs. W. and A. Forsdike from the designs 
of Mr. J. D. Webster. Mr. John Tasker introduced the telephone 
into Sheffield in 1879, and himself carried on the Exchange til! it 
was acquired, in 1888, by the present company. At that time the 

ber of transmitted was 2,158,000 annually ; in 1889 
it had increased to 2,837,000; and in 1890 to 3,428,000. It is 
believed that when the figures are got out for the present year 
they will show a total of 5,200,000. The switch-room will accom- 
modate apparatus for 4000 subscribers, with provision for exten- 
sions to meet the requirements of 6000 subscribers. The switch- 
boards have been specially made in Chicago. There is provision 
for working metallic circuits should experience show such a plan 
to be desirable, the object of these circuits being to kill cross 
talking. 


oe 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE in this district is altogether in an inanimate condition 
this week, but nothing better could be expected at this period of 
the year, when business for so long past has been unsatisfactcry. 
It is said that ‘ blessed is be that expecteth nothing, for he shall 
not be disappointed,” and that is the state of those engaged in 
the iron and steel trades at present. They do not look for any 
improvement springing up, at any rate till the spring demand 
sets in, but the tendency is towards less work and still 
lower prices, and generally people are ‘“‘down in the 
dumps” with respect to the future. There is certainly 
nothing to encourage manufacturers, though on the whole 
they have had a very poor time of it during 1891, and few 
of them have made fair — because, for one thing, the cost of 
production has been so heavy compared with the prices of the 
finished goods. The situation is very unfavourable for the pro- 
ducers of pig iron, and it has become almost impossible for those 
who have not ironstone mines and collieries of their own, but have 
to buy their materials in the open market, to avoid working ata 
loss. It is not surprising, therefore, that steps should be taken 
or contemplated for the blowing out of some of the furnaces. Two 
were blown out towards the close of last month, and this week 
Messrs. Walker, Maynard and Co. have blown out another of 
their four furnaces, making two idle. The proprietors of other 
three furnaces have practically decided upon stopping them as soon 
as the current contracts for materials are completed, so that within 
a very short time it may be expected that only 87 furnaces out of 
the 151 in the North of England, will be in operation, or 16 fewer 
than a yearago. It may not have any influence in stopping the 
decline in the value of pig iron, but at any rate it may lead to 
easier prices for coke, as the consumption will be consider- 
ably reduced, and there will not be so much difficulty in 
securing supplies as there has been. It may be calculated 
that those who have to consume materials, bought at any- 
thing like present prices, must be losers of several shillings 
per ton where they have to sell their produce at the present prices, 
and it cannot be expected that they will go on at this game for 
long. If there were any likelihood of an early revival they might 
struggle on, but there dues not seem to be any probability of this. 
The most that now can be got for No. 3 G.M.B. is 37s. 9d., and 
37s. 6d. is very generally taken. Taking the Cleveland ore as 
costing 5s, per ton delivered, and 3} tons being required to 
preduce a ton of pig iron, we have the cest of the ore alone 16s. 3d.; 
then coke is now quoted 14s. per ton delivered here promptly, or 
18s, 6d. for next half-year, and calculating that 22 cwt. is necessary 
to smelt a ton of pig—though some use 23 cwt., since the quality of 
the coke is not what it was—the cost of fuel will be 14s. 10d.; 
while limestone will cost 2s., and wages 4s, This totals up to 
37s. 1d., and nothing is allowed for water, taxes, interest, deprecia- 
tion, &c. Even firms who are favourably situated with respect to 
supplies find it difficult to make ends meet. 

A curious circumstance has occurred this week in connection 
with the furnace which Messrs. Walker, Maynard and Co. have 
blown out. It has been in blast for over sixteen years, and the 
firm intended to have ceased operations with it at the close of the 
year. But last week it showed indications of “‘ caving in,” and it 
became necessary to delay no longer the blowing out. A day or 
two after this process had been in progress, and the materials had 
got down pretty low in the furnace, a ‘‘ scaffold” which had been 
formed about one-third of the way from the top, losing its support 
through the sinking of the materials, gave way, carrying with it 
a considerable portion of the lining, and the flame then made a 
hole 8ft. to 10ft. in diameter in the outer casing of the furnace, 
through which the working could be seen, 

The price of Cleveland No. 3 pig iron bas been further reduced 
this week. Last week 38s. was the lowest that would be taken, 
but this week almost anyone would do business at 37s. 9d. for 
prompt f.o.b. deliveries, and some of the merchants are ready to 
accept even 37s, 6d., so that it may be said that there has been a 
fall of fully 6d. per ton, and moreover this price will be taken for 
delivery over the first quarter of 1892, from which it may be 
inferred that higher rates are not expected. The market is more 
depressed than it would otherwise be if the Scotch warrants were 
not locked up by the London syndicate. Though this syndicate 
have not shown that they are at all weak or weary of the situa- 
tion, people will not apparently believe that they can continue 
their present attitude for much longer, and as their liberating 
the warrants would inevitably in a time like the present cause 
a collapse, in Scotch prices at any rate, buyers are all waiting 
in a state of uncertainty, and business is practically paralysed. 
Every now and then reports are set afloat that the members of the 
syndicate have wearied of their bargain, and desire to sell the iron 
back to the Scotch “ring” on whatever terms the latter choose to 
give; but the baselessness of the rumours is soon made apparent. 

t is probable that Cleveland and hematite warrants would not be 
much affected at first by the yielding of the syndicate, for they have 
continued to fall while Scotch has been standing still in value, 
and thus is as dear as hematite, though it should be 5s. less, and 
instead of being 4s. to 5s. higher than Cleveland pig it is about 





10s. higher. Itis held up solely by the syndicate. Middlesbrough 
warrants have been weak this week, 37s. 104d. cash was the figure 
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on Monday, but 37s. 74d. was taken on Wednesday. It may 
be noticed that, the oversea navigation season having got down 
to the winter limits, a large quantity of Cleveland pig iron is being 
sent into Connal’s warrant stores, but this is not unusual in 
December. On Wednesday night Connal’s had 153,238 tons, 
or 3656 tons increase this month. The pig iron exports 
to the Contixent are 25 per cent. less than + were even in 
November, and as local consumption will be extremely small during 
Christmas week, it is very probable that the stocks this month will 
show an increase of 15, or 20,000 tons. No. 4 foundry pigs 
are nearly the same price as No. 3; some makers ask 37s. 6d., 
others 37s. 3d., where in the summer they were selling this 
quality at 2s, and 2s, 6d. less than they were asking for 
No. 3. Grey forge is 36s. 3d., or 3d. below last week, and 
East Coast hematite has come down 6d., most of the makers 
being ready to accept 48s. 6d. for mixed numbers, f.o.b. 
They are endeavouring to force down the price of Spanish 
ore for next half-year, the freights having dropped to 6s. per ton, 
Bilbao to Middlesbrough, or 6d. less than last a The 
hematite trade all the year has been quieter than it was in 1889 or 
1890, and the imports of foreign ore into North of England ports 
will, it is calculated, be some 365,000 tons short of those of 1890, 
when 1,865,043 tons were imported; and in the previous year 
1,655,969 tons were received, five-sixths from Bilbao, Consider- 
ably more than half is imported into {Middlesbrough alone. The 
pig iron shipments this month from the Tees up to Wednesday 
night reached 37,562 tons, against 45,654 tons in November to 16th, 
and 38,595 tons in December, 1890, to 16th. 

The Cast Steel Foundry at Middlesbrough was offered for sale by 
auction at the Royal Exchange, on Tuesday. These works were 
3 known as the Roseberry Steel Works, and were carried 
on by 
present owners were much enlarged, and the Attwood process of 
steel making was added, The works, which have been idle since 


the spring of the year, occupy an area of 11,486 square yards of | 


freehold land. The plant comprises a Siemens furnace capable of 


melting up to fifteen tons, four 2-ton Attwood furnaces, two anneal- | 


ing furnaces, seven gas producers, two foundries, &c.; and the 
company did a considerable trade in the manufacture of steel cast- 
ings. No bid was elicited at the sale, and the property was with- 
drawn. Another attempt is to be made in January to sell by 
auction the Grosmont Ironworks. 

The finished iron and steel manufacturers are running their 
works more fully this week in preparation for the week’s stoppage 
at Christmas, but as a rule they are badly off for contracts for 
next year’s execution. The bar producers appear to be doing 
as well as anyone, and this is the experience also in other districts. 
Very few manufacturers of merchant bars will accept anything below 
£5 10s., less 24 per cent. for common, and some of the firms 
are standing out for £5 12s. 6d., less 24 per cent. But heavy 
bars for shipbuilding purposes can be obtained as low as £5 5s., less 
23 percent. Iron sheets are £7, less , ey cent. Iron ship-plates 
£5 7s. 6d.; steel sein, £5 17s. 6d.; iron angles, £5 2s. 6d.; 
steel angles, £5 15s., all less 24 per cent. and f.o.t. In some cases 
as much is being realised for steel les as for steel plates, though 
usually the former are 10s. per ton cheaper. But the steel angle 
trade is confined to two or three firms, and they are almost able to 
fix their own prices. Heavy steel rails are £4 6d. per ton, steel 
— £5 2s. 6d., and cast iron railway chairs £2 17s. 6d., all net 
at works. 


The returns of shipbuilding show that this year there have been 


launched on the Tees seventy-one vessels, of 121,032 tons, as 
compared with 127,740 tons in 1890, and 107,726 tons in 1889. A 
Whitby two vessels were launched, and at the Hartlepools forty- 
one vessels, of 96,973 tons, against 99,847 tons in 1890 ; all these 
forty-one being steel steamers. The Tees firms have launched the 
following tonnage :— 











1891. 1890. 1889. 
Tons Tons. Tons. 
Sir Raylton Dixon and Co. .. 38,597 43,665 40,689 
R. RopnerandSon.. .. .. 37,977 32,662 29,441 
Richardson, Duck, and Co. .. 27,264 .. 24,861 21,585 
Craig, Taylor,and Co. .. .. 10,264 15,398 .. 10,450 
R. CraggsandSon.. .. .. .. 4,030 5,554 . 5,561 

W. HarkessandSons .. .. .. 2,900 5,600 — 
121,032 127,740 107,726 

The Hartlepool firms have launched :— 

1891. 1890. 
Tons. Tons. 
William Gray and Co. .... 59,033 64,253 
Furness, Withy, and Co. 25,592 26,024 
R. Irvine and Co. .. .. 12,368 9,570 
96,973 99,847 


From the Wear 89 vessels have been launched of 192,150 tons, 

against 88 vessels of 197,482 tons in 1890. It is remarkable that 
out of the 89 vessels no fewer than 22 were sailing ships, all of 
large tonnage. Two of the vessels built on the Tees were sailing 
a The returns for the Tyne are not yet prepared. 
e workmen at Messrs. Alian’s Scotia Engine Works, Sunder- 
land, have accepted the employers’ proposal relative to the eight 
hours’ day, and the arrangement will come into force with the 
commencement of the new year. The associations have not yet 
taken the matter into consideration. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron warrant market has been quiet during the 
week. A small lot of Scotch warrants changed hands at 47s. 6d. 
cash. Cleveland was done from 37s. 9d. to 37s. 10d., and hematite 
from 47s, 5d. to 47s. 64d. cash. The market becomes less active as 
the holidays approach. 

The demand for makers’ iron is quiet, and prices are again in 
some cases 6d. to 1s. per ton lower. G.M.B. and Govan, f.o.b. at 
Glasgow, per ton, Nos. 1, are quoted 47s. 6d.; Nos. 3, 47s.; Monk- 
land, No, 1, 48s.; No. 3, 47s.; Carnbroe, No. 1, 48s, 6d.; No. 3, 
47s. 6d.; Clyde, No. 1, 54s. 6d.; No. 3, 51s. 6d.; Gartsherrie, 
No, 1, 54s, ; No. 3, 52s. 6d.; Summerlee, No. 1, 55s.; No. 3, 
52s,; Langloan, No. 1, 55s.; No. 3, 52s. 6d.; Coltness, No. 1, 56s. 6d.; 
No. 3, 52s, 6d.; Calder, No. 1, 56s.; No. 3, 52s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 55s, 6d.; No. 3, 50s.; Dalmellington, No. 1, 
50s.; No, 3,49s.; Eglinton, No. 1, 49s. 6d.; No. 3, 48s. 6d.; Shotts, 
at Leith, No. 1, 57s. 6d.; No. 3, 54s. 6d.; Carron, at Grangemouth, 
No. 1, 59s.; No. 3, 53s. 

The —apeate of pig iron from Scottish ports in the past week 
amounted to 5440 tons, compared with 4409 in the co nding 
week of last year. Holland took 838 tons, Australia 381, China 
and Japan 280, France 130, Germany 105, Italy 100, Belgium 110, 
other countries 146, the coastwise shipments being 3201 tons com- 
pared with 2950 in the opting week. The total shipments 
to date are 288,428, compared with 426,880 in the same period of 
1890 ; a decrease of 138,452 tons. 

The total number of furnaces in blast remains the same as last 
week—77 compared with 6 at this time last year. But two 
furnaces have been taken off ordinary iron, and two additional 
plac2d on hematite. There are now 48 making special and 
ordinary brands, 23 hematite, and 6 basic iron. 

During the past week there was shipped from Glasgow loco- 
motives to the value of £18,750, sewing machines £13,952, 
econ f £7327, steel goods £14,872, and general iron manufac- 
tures £24,645, 

The finished iron trade is quiet, orders coming to hand ve 
slowly, except in the case of iron sheets, the demand for whic 
is as brisk as ever. Makers of bars have in the meantime full 
employment, but they do not seem to anticipate any marked 
improvement in the demand until the beginning of the year. 
They quote the lowest grade of common bars £5 17s. 6d. to £6, 
second grade £6 2s, 6d., highest grade £6 5s., best bars ranging 


essrs. Butler Brothers, but on being acquired by the | 


from £6 7s. 6d. to £6 15s., sheets £7 12s. 6d., all less the usual 
5 per cent. discount. 

n the steel trade business continues moderately active. Some 
additional contracts have been placed in the shipbuilding trade, 
and these will involve a fair quantity of steel. The prices have 
again been rather easier; angles are quoted £5 17s. 6d., ship 
plates £6 7s. 6d., bars £6 12s, 6d., and boiler plates £7. 

The coal trade continues well employed. ere is rather less 
inquiry for shipping coals on the East Coast. ‘The demand on the 
West Coast is, however, active, there being good inquiry for cargoes 
tothe Mediterranean. The severe weather of the t week has 
likewise improved the inquiry on the part of domestic consumers. 
Prices of coals are without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I SHOULD be sorry to encourage alarmists, but there is no over- 
looking the gravity of the coal dispute, which is now engaging all 
attention. The colliers at their mass meetings gave their — 
sentatives on the sliding scale plenary power to arrange, and last 
Friday the first meeting took place at Cardiff, when the coalowners’ 
representatives made their proposals, and in turn received those of 
the colliers’ representatives. What these were is a profound secret, 
we can only guess at them. Another meeting will be held this 
week, when the adjourned discussion takes place. The impression 
in the best quarters is that there is a wide gulf between the two 

rties, and to bridge it will be a difficulty. Colliers have had a 
ong period of prosperity, and think they can be idle for a time ; 
especially as they have a notion that, if the output ceased for awhile, 
there would be a better demand for Welsh coal and better prices 

revail. They see that they are on a declining scale, and that the 
ast reduction in w: which only amounted to ld. per ton—will 
certainly be followed up with a heavier. 

The situation can be described in a few words, and it will be 
seen to be critical. The colliers say ‘“‘ The law of the land gives us 
| payment for small coal.” The coalowners reply, ‘‘ The South 
| Wales coal industry, on the basis of no payment for small, is 

worked satisfactorily to all, to the collier who gets a larger pay 

for large coal, to the coalowner who is able to put a better coal 
| into the market, and to the buyer, who is free from small, which 
| does not burn well, and from rubbish.” 
| The decision chiefiy rests with the colliers’ representatives, and 
|in a few days will be known. The coal trade has suffered 
| materially from the gales, which have told upon output and export, 
| otherwise a tolerably good demand exists, and prices remain the 
| same. Should the weather improve, there would be a likelihood 
| of good demands coming in, and possibly of prices stiffening. 
The probability of a rupture with labour would certainly improve 
house coal, as householders would rush in to provide against the 
| possibilities. 
| Last week the total coal imports from the pert of Cardiff came 
| up to close upon 232,000 tons only, Swansea totalled under 25,000 
| tons, while Newport, in ratio, was better than either, exporting 
| 53,979 tons. The impression is strong that lower figures than are 
| Dow quoted cannot be expected. On ‘Change, Cardiff, the 
| remain as follows:—Best steam, 12s. 6d. to 13s.; seconds, lls. 9d. 








| to 12s.; cheap steam, 11s. 
In house coal there is a slight improvement in price. No. 3 
Rhondda is at 12s, 9d. to 13s.; No. 2, 10s. 6d. to 10s. 9d.; brush 


t | coal, 10s. to 10s. 3d.; best small, 8s. 6d. Small steam is at 4s. to 
| 4s. 6d 


Coke is looking up a little, and at Cardiff prices this week 
were :—Furnace, 17s. 6d.; foundry, 18s, 

Pitwood maintains its figures, and sales are at 20s, to 20s. 6d. 

In patent fuel a good deal is being done at firm prices, Last 
week Swansea exported close upon 10,000 tons. 

It is tifying to note as the reward of great skill and 
unremitting effort, that the colliery at New Tredegar, which was 
tlooded, is in working order again. The colliery developments in 
the Caerphilly Valley continue. At Aberdare Junction the 

| Dowlais pe is progressing well, and has concluded an 
| arrangement with Captain William Blackwood, which increases 
| area in the Taff Bargoed. It has often been a subject of remark 
that this valley has not been opened out. Now the Dowlais 
taking and that of Harris Navigation will leave no ground of any 
consequence, 

The improvement in coke seems to denote a slight change for the 
| better in steel. There was a little more hopeful view in Swansea 
this week, and it was understood that more tin-bar contracts have 
been given out. Consignments of steel bars from the North of 
England are steadily coming in, and, it is rumoured, are being 
quoted 5s. per ton under Welsh. Quotations on ’Change this week 
are :—Glasgow pig, 47s. 3d. to 47s. 8d., market steadier ; Middles- 
brough, 37s. 10d.; hematite, 47s. 54d.; Welsh bars fron £5 7s. 6d.; 
steel rails, heavy, offering at £4—the lowest quotation yet—light 
from £5 7s. 6d.; steel sheets from £7 15s.; Bessemer steel, bloom 
process, £4 5s.; bars from £4 15s., Siemens bars from £5 2s. 6d. 

In tin-plates there has been more life infused into the market, 
and make and export have been moderately good. Last week the 
shipments were 42,848 boxes, and org from works 40,151 
boxes. Last month’s trade shows that Batoum has approached 
very closely to the United States in tin-plate business, the latter 
taking 5661 tons, and the Russians 4474 tons. 

Prices continue low, but Iam informed on competent authority 
that it is firmly believed the lowest point has been touched, and 
with the New Year we may expect a steady improvement to set 
in, and better prices. At present quotations are :—Iron cokes, 
12s. 6d. to 12s. 9d.; Bessemer cokes, 12s. 9d. to 13s.; Siemens, 
13s. to 13s. 6d.; ternes, 25s. to 26s. 6d.; best charcoal, 14s, 3d. 
to 14s, 6d. 

Large clearances are expected during the last week of the year. 

There has been a good deal of damage to shipping on the Welsh 
coast, and it is feared that the total will be considerable. 

Mr. Jobn Cory, a leading coalowner, but no connection of Cory 
Brothers, Cardiff, died at his Newport residence last week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE publication of the commercial treaty between Germany and 
Austria-Hungary, Italy, Belgium, and Switzerland, has been 
received by all parties in this country as an event of very great 
importance, An economical alliance of this kind, which embraces 
territories inhabited by about 130 millions, must have had to over- 
come uncounted and trying difficulties, before it could be published 
and submitted to the scrutiny of the Parliaments of the countries 
concerned. Whatever may be said pro or con. at the present 
moment, there is every justice in the desire now generally 
expressed, that a measure of such importance, and binding for no 
less than twelve years, should be duly and fairly considered instead 
of being hurried on as if to ‘‘have done with it” before the 
holidays. 

The Silesian iron industry remains in much the same unsatisfac- 
tory condition noticed of late. Confidence and firmness in tendency 
are still wanting. A slackening activity is also reported in the pig 
iron trade, an improvement in demand for this article being the 
less likely to set in, as English pig iron has been offered at 38s., 
warrants even at 37s., free on board. Most of the rolling mills 
are sadly in want of new orders. The steel trade, on the other 
hand, is in fair activity, having secured a amount of orders 
for general railway requirements. With regard to the plate busi- 
ness, sheets have been rather better inquired for than plates 
during the week. Prices remain fluctuating. Machine and wagon 
factories have until now been pretty satisfactorily occupied. In 
the Silesian industrial centres the expectations respecting the 
commercial treaty are not very sanguine. Competent persons there 








are not blind to the fact that Austrian iron industry is well able 
to hold its own; that therefore the new tariff will not only not 
open the Austrian market for Silesian iron and steel, but will only 
further prohibit the import of these articles. ‘The only real 
advantage they are looking forward to is the reduced tariff for 
corn and wood. A terrible mining explosion occurred in the 
Friedenshoffnungs Grube, near Hermsdorf, killing fourteen men, 
The cause is stated to have been the ignition of coal dust. 

On the wr yey ery = gen iron market no material alteration can 
be reported to have taken place since last week. The publication 
of the commercial treaty is looked forward to with the greatest 
interest, as an improvement in the general iron business is hoped 
to be connected with it. 

On the Belgian iron market there is very little business offering 
both in raw and finished iron, and prices even show a further 
weakening tendency. In France the iron industry appears 
irregular, Merchant bars, good quality, are noted 16°50f. 
girders, 17°50f.; plates, No. 2, 20f.; foundry pig is quoted 14°5 
_ ; old rails, 90f. - 100 kilogs. The miners’ strike in the 

partement du Nord, which had been obstinately continued to 
the great disadvantage of both parties, has at last been settled. 
Now another misfortune bas happened to French mining industry 
which calls forth universal sympathy—the explosion near St. 
Etienne. 

The tendency of the Rhenish-Westphalian iron industry con- 
tinues to present a decided want of confidence. The iron ore mines 
find great difficulty in selling their output. Prices remain de- 

Characteristic for the situation of the ore trade in 
general is the fact that export of Spanish ores from Bilbao is 
about a million tons less than it was in previous year. The pig 
trade still shows its former weakness, ere is only a very poor 
inquiry coming forward. On the malleable iron market the 
— tone is about as lifeless as that of the pig trade. Foreign 

emand for bars is small, having considerably decreased from week 
to week. Present prices are unremunerative, and, as has been 
often remarked, considerably pressed down. The small amount of 
new specifications coming in is keenly felt in the girder business, 
existing orders securing employment for a very 4 roy time only. 
In hoops also a very quiet business is doing, and many firms are 
getting short of work. The plate mills are reported in satisfac- 
tory, though not very brisk employment. A most deplorable con- 
dition continues to characterise the sheet business, a fierce com- 
petition having reduced prices to the utmost. 

At a late tendering for rails at Bromberg, Khenish-Westphalian 
works offered lowest at M. 114 per ton at works, others going 
up toM.117 and M. 118 per ton at works. English works 
offered even lower, at M. 124 p.t., free Stettin. The rail business 
will be seriously influenced by the fact that, with the beginning of 
next year, the Bavarian rail works will cease to belong to the 
German Rail Convention. In South Germany their competition 
will most likely be keenly felt. 

A project is gy discussed in military as well as in industrial 
circles of a line for the most direct communication between 
Karlsruhe and Hagenau. The town of Strassburg would lose per- 
haps by this, but other very important points would be gained, 
for instance a new and short way into Alsace would be opened 
to Wiirtemberg. 

Another project is the laying of an electrical underground line 
for Berlin. At present this plan may only be brought forward as 
a kind of lal/on d’essat, as there are special and very great techni- 
cal difficulties to contend with in the Prussian capital. 

Bavarian papers bring the following remarkable statement, to 
which they call the attention of the members of their Legislative 
Chamber : ‘‘ In the night from Friday to Saturday, probably 4th 
to 5th December, a train due at3 a.m, was three quarters of an 
hour late, on account of the engine-driver having repeatedly 
fainted from over exertion. The man is stated to have been at 
work twice twenty-four hours without interruption. The danger 
to which the train was thus exposed is so startling, that the 
circumstance ought to be made known in the proper quarter and 
bring about a thorough investigation. 

Reports from various parts of this country complain of heavy 
storms and floods, and the losses resulting from them. 








Lirts.—Messrs. Archibald Smith and Stevens are supplying to 
the University College at Nottingham, for the use of the students, 
a set of hydraulic machinery comprising one of their ‘‘ Reliance” 
lifts, a set of high-pressure pumps, and an accumulator. The 
latter will also supply water for a hydraulic testing machine. The 
same firm have had the passenger lifts at the Grand Hotel, East- 
bourne, placed in their hands for overhaul, and in one case partial 
reconstruction. A new pumping engine and hydraulic accumulator 
form part of the new scheme. A similar set of hydraulic power 
machinery, together with two ‘‘ Reliance” passenger lifts, are also 
in hand for the York-street Property Company, hester ; the 
lifts being of the same construction as that just erected by the 
same makers at Lloyd's House, M ter. ** Reli ie 
lifts are also in progress for five 
front at Brighton, for Warneford Hospital, Leamington, and in 
London for Talbot House, Arundel-street, Geo. Newnes and 
Company, Ltd., New Travellers’ Club, St. George’s Club, St. Ermins 
Mansions, Ashley Gardens (sixth machine ordered), Continental 
Gas Association, Royal South London Ophthalmic Hospital, Here- 
ford Mansions, Compton House, and six for the Imperial Institute, 
with other lifts, pumping engine and accumulator. A large 
hydraulic balance lift is in course of erection under Stevens and 

ajor’s patent at the offices of the North British and Mercantile 
Assurance Association. For the lifting work of the Manchester 
Parcels Post-office three hydraulic lifts of special construction are 
being made by Mr. J. Stannah, London. 

ORIGIN OF SCREW PROPULSION EEL-UCIDATED.—The oft-debated 
question of priority in the matter of the application of the screw 
to ship propulsion is finally set at rest by the following vivacious 
account of how the idea of such application was first suggested. 
The story emanates from, and is concerned with, the ‘‘ Burgh toon 
o’ Dumbarton,” than which there could be no more fitting source for 
matter of the kind. The narrator is one Sandy Smith—now, alas, 
gone over to the majority—whose Munchausen-like extravagance 
and humour is still the theme of meal hour confab in the work- 
shops of the Burgh toon and busy shipbuilding port :—‘‘ I suppose 
chaps,” Sandy once declared, ‘‘ ye never heard that it wis me that 
first invented or discovered the secret o’ the screw as applied to 
steam boats? Ay, weel, it wis jist me. I was oot babbin’ for eels 
ae day in the Leven, an’ efter fishin’ nearly six hours I only catched 
ae single eel, but faith, it was a — whopper! the biggest 
eel, in fact, I ever saw comin’ oot o’ the Clyde or the Leven either. 
It took me a hale hour fechtin’ wi’t before I maistered it. In the 
deedly struggle, wi’ ae whusk o’ its tail, it sent the twa oars 
spinnin’ oot o’ the boat. Then what was I to dae to get back 
bame again? I thocht and thocht, and at last this is what I con- 
trived oot 0’ my ain heid. I whupped the plug oot o’ the bottom 
o’ the boat ; and I nore the big eel in i —tail foremost—a’ 
but the heid, which I ept a firm grip o’! That eel, chaps, there 
and then n wrigglin’ his hale y and hinder-end in his ain 
natural cork-screw style, and awa’ went the boat, smooth and 
bonny, me sittin’ at my eases, my ae haun on the eel’s heid and 
my ither on the tiller. Hech, chaps, it wasralegran’! . .. . 
At last [ landed on the quay and whadid I meet on the road 
hame but Mr, D. . ‘Weel, Sandy,’ sayshe, ‘onythingfresh wi’ 
ye the day?” Then I tells him aboot the eel, and a’ the time | 
was speakin’, I thocht I saw an uncommon glitterin’ in his een. 
When I feenished he kind o’ cross-questioned me aboot some odds 
and ends, and then says he, as if he had made a gran’ discovery, 
‘Sandy,’ says he, ‘ paidlesis doomed!’ That's just what he said ; 
then awa’ he ran as hard as he could leg, and in three months 
efter that he had a screw steamer sailin’ on the Clyde! He offered 
me ashare o’ the money he made aff it, but I just said, ‘ No, 
Mr. D———, keep your money; the honour and glory o’ the 
thing is a’ that I want !’” 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, December 9th, 1891. 

THE assured prosperity of the railways of the 
United States is working out good results in many 
directions, The net earnings of the trunk lines 
this year foot up sixty million dollars, against fifty- 
five million dollars last year. The Western trunk 
lines exhibit correspon: ing increase, Southern 
roads are loaded down with freight, and in the 
farther West returns indicate an advance in gross 
and net earning capacity, The condition of things 
in the manufacturing lines is also faveurable. 
Locomotive works are gaining in orders steadily. 
Car builders are taking in new work, and by April 
1st will have six months’ work on hand. Bridge 
builders also are crowded, and the lesserinterests 
are making full time, Crude iron production is 
heavy, but makers have no doubt as to the dis- 
appearance of any accumulation. Throughout 
the West there is great activity in all lines of 
trade. Prices are lower, and no change is likely 
to occur, The anthracite coal production is 
150,000 tons per day. Bituminous mines are 

enerally very full, and in some portions of the 
West coal is scarce, e hardware industriesare 
all in vigorous condition, but the one complaint 
comes from all quarters that selling prices are 
very close to cost, 








NEW COMPANIES. 
Pm. « following companies have just been regis- 


Crown Soap and Candle rt y, Limited. 

This company was registered with a capital of 
£25,000 in £10 shares, to carry on in all its 
branches the busi of soap boilers, candle 
makers, manufacturers of soap powders, soda, 
blue starch, blacklead, blacking, and any other 
product of alike nature, The first subscribers 
are :— 








Shares. 
H. Connop, 54, Beaufort-street, Brynmaur.. .. 1 
‘Tema Mowe, RROPONMN.. 6c ke te ke we, be 1 
R. J. Morgan, Westminster-chambers, Cardiff .. 1 
E. Jenkins, Llawnfia, Rhondda .. .. .. «. 1 
So. emeins, DEFRMIOWT.. 2. 6c ce te ee 1 
ee ee ee eee 1 
J. Hughes, Penarth .. .. .. ‘ 1 


The number of directors is not to be less than 
three nor more than seven. The first are to be 
——— by the signatories to the memorandum 
of association. Qualification fifty shares. Re- 
muneration to be determined in general meeting. 





Automatic Gas Lamp Lighter Company, Limited, 

This company was registered with a capital of 
£6000 in £1 shares, to carry into effect an agree- 
ment made November 26th between P. Everett of 
the first part, G. Salter and Co., of the second 
part, and this company of the third part, and 
generally to carry on busi as hanica), gas, 
and electrical engineers, machinists, brass and 
ironfounders, &c, 

The number of directors is to befour. The first 
are P, Everett, G. Poore, G. Salter, and J. H. 
Birch. Qualification 250 shares. Remuneration 
to be determined by the company in general 
meeting. 








Wills and Packham, Limited. 

This company was registered with a capital of 
£60,000 in £10 shares, to carry into effect an 
i expressed to be made between D. 

ills and H. Packham of the one part and the 
company of the other part, for the acquisition of 
the undertaking of Wills and Packham, hitherto 
carried on at Sittingbourne and Milton Nest, Sit- 
tingbourne, Kent, and generally to carry on busi- 
ness as manufacturers of and dealers in bricks, 
tiles, pipes, artificial stone, cement, lime, plaster 
of Paris, &c. The first subscribers are :— 


Shares. 
D. Wills, Garfield House, Park-road, Sitting- 

ME on 66 eh cd 00 we se os: co SW, 

H. Packham, Haslemere, Sittingbourne . 2997 
H. Packham, jun., Sit | DC" 
G. H. Wills, Garfield House, Park-road, Sitting- 


urne oe Se ae ae a ae oe 

M. R. Wills, Garfield House, Park-road, Sitting- 

urne oe oe ee ee se ee eo ee oe 
M. M. Packham, Haslemere, Sittingbourne... .. 1 
8. J. Smith, Park-road, Sittingbourne .. .. .. 1 
The number of directors is not to be less than 
two, nor more than five. The first are D. 


Wills and H. Packham. Qualification, £1000. 
Remuneration £500 per annum each. 


Tasmanian Ore Concentration Works, Limited. 

This company was registered with a capital of 
£10,000 in ordinary shares and 100 founders’ 
shares of £1 each respectively, for the object of 
carrying on the business of a mining and smelting 
company in all its branches. 

The number of directors is not to be less than 
three, nor more than five the first being Col. 
A. P, Garnett, H. A. Somer, and E. J. Walford. 
Qualification not — Remuneration, £250 
per annum divisible. ~ 


Professor Neugebauer’s Air Purifier Syndicate, 
imited, 

This com was registered with a capital of 
£17,500 in aon to carry into effect a agree- 
ment made November 26th between W. H. Power 
of the one part, and E, F, Hodge, on behalf of 
this syndicate, of the other part, for the acquisi- 
tion of certain patents known as Neugebauer’s 
inventions, and to develope and turn to account 
the same, 

The number of directors is not to be less than 
two nor more than seven, The first shall be 
appointed by the subscribers to the memorandum 
of association, Qualification £100, Remunera- 
tion £1000 divisible. 





Hull East Dock Workmen's Dwellings Estate 
Company, Limited. 

This company was registered with a capital of 

8000 in £50 shares. e objects for which this 
Poe cg | is established are sufficiently indicated 
by the title. 

The number of directors is not to be less than 
five, nor more than seven, The first are W. 
Needler, E, Bickers, M. Watler, W. Wilson, and 
M. 8, Craven. Qualification one share, Re- 





muneration, such sum as the directors shall deter- 
mine—not exceeding £100, 


China Clay Cempany, Limited. 

This company was registered with a capital of 
£10,000 in £10 shares, to carry into effect an 
agreement for the acquisition of the rights and 
interests of Coode, Shelson, and Co., bankers, of 
St. Austell, Cornwall, in the china clay and tin 
works, called Kerrow Moor, St. Austell, Cornwall, 
and generally to mine, prepare, and render 
marketable china clay, tin, tin ore, and other 
metals. 

The number of directors is not to be less than 
three nor more than five, the first being S. W. 
Royse, Manchester, R. C. D. Beale, Roche, Corn- 
wall, and D, Cock, Roche, Cornwall. Qualifica- 
tion thirty shares. Remuneration to be deter- 
mined by the company in general meeting. 


Bryngeyn Steel Company, Limited, 

This company was registered with a capital of 
£20,000 in £100 shares, to carry into effect an 
agreement made November 18th between W. 
Lavis, of the one part, and S. Willis of the other 

art, for the acquisition of the lease of certain 
ands situate at Gorsernon, Llandilo, Talybont, 
Glamorganshire, and generally to carry on busi- 
ness as iron, steel, and tin-plate manufacturers, 
—_—, steel converters, colliery proprietors, 

c. 

The number and names of the first directors 
shall be determined by the signatories to the 
memorandum of association. Qualification five 
shares. Remuneration to be determined by the 
company in general meeting. 


Harrison, McGregor, and Company, Limited. 

This company was registered with a capital of 
£50,000 in £10 shares, to acquire the under- 
taking of an ricultural engineer, now 
carried on by Alex. McGregor—under the style 
of Harrison, McGregor, and Co.—at the Albion 
Ironworks, Leigh, Lancs., and at Paris, and with 
a view thereto to carry into effect an agreement 
expressed to be made between Alex. McGregor of 
the one part, and this company of the other part, 
to carry on business as agricultural, mechanical, 
and general engineers, machine and implement 
makers, iron and brassfounders, metal workers, 
workers in wood and dealers in iron, brass, 
steel, and timber, builders, and metallur- 
gists, and as manufacturers of and dealers in 
agricultural and other engines and machines of all 
kinds ; to acquire land and to lay out the same 


for building purposes; to purchase tents, 
patent rights, inventions, &c., and to develope 
and work the same, &c. The first subscribers 
are :— 
Shares. 
A. McGregor, Leigh, Lancs. .. .. 1. se oe 1 
E. Bernard, roe eee : 1 
R, McGregor, Leigh, Lancs. .. .. .«. 1 
W. Harrison, Leigh, Lancs. ee 1 
. D. Harrison, Leigh, Lancs. . 1 
J. L. Rich, Leigh, Lancs. .. .. 2... 1 
F. W. Pogmore, Leigh, Lancs... .. .. 1 


The number of directors is not to be less than 
three nor more than twelve. The first are the 
first four signatories to the memorandum of asso- 
ciation. Qualification, £5000; qualification of 
subsequent directors, £100. muneration, 
Alex. McGregor, £800 per annum ; ordinary 
directors’ remuneration to be determined by the 
company in genera] meeting. 








LAUNCHES AND TRIAL TRIPS. 


On Friday, the 11th inst., the steam trawler 
Tyne Stream, built by Sir Raylton Dixon and 
Co., of Middlesbrough, for the 'yne Steam Fisb- 
ing Co., of North Shields, went for her official 
trial trip, which was in every respect most satis- 
factory. The dimensions of the vessel are:— 
Length overall, 103ft.; breadth, 20ft. 5in.; depth 
moulded, 11ft, 8in. She is fitted with engines by 
the North-Eastern Marine Engineering Co., of 
Sunderland, the cylinders being llin., 17in., and 
28in. by 2lin. This is the thirteenth steam 
trawler which Sir Raylton Dixon and Co, have 
completed during this present year. 

On Monday, the 14th inst., there was launched 
from the West Shipyard of Messrs. C. 8. Swan 
and Hunter, Wallsend, a steel screw steamer of 
the following dimensions:—Length overall, 322ft. ; 
breadth, 41ft.; depth moulded, 23ft, I4in, 
Built under special survey, is of the improved 
partial awning deck type, with full p, long 
raised quarter-deck both forward wel ae long 
bridge house and topgallant forecastle. She 
will be classed 100 Al at Lloyd’s, and in her 
construction the latest modern improvements 
have been introduced. Water ballast in a cellular 
double bottom all fore-and-aft, improved steam 
winches for the rapid stowage and discharge of 
—— steam steering gear, and other appliances 
of the latest design, will form part of the vessel’s 
equipment. Her engines, which are of the triple- 
a type, have been built by Messrs, Blair 
and Co., and are capable of indicating 1400-horse 
power, On leaving the ways the vessel was named 
Ashdown by Miss De Rusett, of Tynemouth. 
Messrs. H. R. Price and Co., London, are the 
owners, and this is the fourth vessel the builders 
have constructed to the order of the same owners. 

On the 16th inst. Messrs. Ropner and Son 
launched a steel screw steamer of the following 
dimensions, viz.: —Length overall, 354ft.; breadth, 
45ft.; depth moulded, 23ft. 7in. She will be 
classed 100 Al at Lloyd's, which is the highest 
obtainable, has raised quarter-deck and partial 
awning deck, cellular bottom for water ballast 
built on the web frame principle, and will be the 
largest cargo steamer of this type afloat, bein 
estimated to carry 5400 tons, She is the secon 
steamer built by Messrs. Ropner and Son for the 
same owners, and has all the latest improvements 
for loading and discharging quickly and economi- 
cally, being, in fact, in every respect a first-class 
cargo steamer. Her triple-expansion engines are 
by Messrs. Richardson and Sons, Hartlepool, and 
are of 1600 indicated horse-power, with two extra 
large steel boilers working at 1601b. Thesteamer 
has been built to the order of Messrs. Rickinson, 
Son, and Co., West Hartlepool, under the inspec- 
tion of Mr. Smith, their iy oe and was 
christened Albion by Miss Emlie M. Leybourne, 
grand-daughter of one of the owners, 
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21,025. Feepine Borers with Coat, A. Laidler, J. W. 
Wass, and E. B. Railton, South Shields, 

21,026. BicarnBonaTE of Sopa, J. Raschen, Cheshire. 

21,027. Friction CLurcuus, é. P. Walker, London. 

21,028. Gas or Evecrric Licut APPLIANCE for Stups, 
W. Walton and E. Lester, London. 

21,029. Treatment of Sewacz, P. Hart, Manchester. 

21,030. Stoves, H. A. Farwig, Kent. 

21,031. Fire Extincvisners, C. T. Wordsworth and J. 
Holroyd, Manchester. 

21,032. Korary Curtine Toois, &c., T. Sowerbutts, 
Halifax, 

21,033. Dynamo Macuinegs, L. Pyke and E. 8. Harris, 
London. 

21,034. Musica, InstrumeENTS, P. E. Singer, London. 

21,035. Hanp and Steam Cranes, J. and E. Gledhill, 


ifax. 
21,086. Boxes for Hotpinc Matcues, 8. M. Levi, Bir- 
in; 


ming’ > 
21,087. Lusricators for CyLinperRs, A. Obermeyer, 
anchester. 
21,038. Avromatic Vent-cock, H. Clews, Wednesbury. 
21,039. Macainery for WasHinc CLorHes, W. McDon- 
nell, Limerick. 
—_— Cycuzs, J. Walker and W. H. Walker, Birming- 


™m. 

21,941. Pweumatic Tires of VeLociPeDEs, C. Kleiner- 
mann, London. 

21,042. Tires for CycLe Wurexs, &c., R. Lanham and 
H. C. Hill, London. 

21043, | Soap, J. A. Wankyn and W. Johnstone, 

nidon. 

21,044, Tea and Corres Pots, W. J. J. Lockyer, Maid- 

to 


stone. 

21,045. Securinc TusuLaR Rivets, &c., G. Williamson, 
London. 

21,046. InsrRuMENT for MeasuRiING THICKNESSES, H. 

. A. Mallock, London. 

21,047. Divipep AxLes for Wure.s, B. L. McLaren, 
London. 

21,048. Hyprautic and Spinpie Siipe Vatves, H. 
Marr, Birmingham. 

21,049. Crips for Trousers, &c, R. C. Thompson, 
Bi ham. 


rming \. 
21,050, FEED-WATER ARRANGEMENTS, F. Hood, Bir- 
ingham. 


ming 3 

21,051. Construction of TusgEs, T. Redman, London. 

21,052. ELevatinc Grain or MareriaL, W. B. Hill, 

mdon, 

21,053. Macic LANTERN Pictures, J. Hewett and E. 
allais, London. 

21,054. Tire for VeLocrpepE WueEELs, &c., G. Smith, 


mdon. 
21,055. Luxine or Facirna WALLS of Houses, E Flissel, 
Londo: 


mn. 

21,056. Disencacine Horses, E. Edwards —(C. Oester- 
reich, Germany.) 

21,057. Borters with GaLLoway Tubes, W. Christian- 
sen, London. 

21,058. VeLocipEpEs, P. N. Holst, London. 

21,059. Peat for Propucina CeLLuLosg, C. Kleyer and 
C. Kappesser, London. 

21,060. STEERING BauLoons, W. C. Oldfield, London. 

21,061. Avromatic WEIGHING Apparatus, C. Reuther, 


mdon. 
21,062. Joints for Pipgs, H. L. Doulton, London. 
1,038. ControLLtinc Stream Encines, G. ‘arsop, 


mdon. 
21,064. Can AxLe Boxes, A. J. Boult.—(J. L. Petit- 
homme, United States.) 
21,065. CarriaGE LuncHeon Caszs, F. Wich, London. 
21,066. Reapinc and Writine Atracaments, F, Wich, 
London. 
8rd December, 1891. 


21,067. Lockinc Link Wasuer, E. Siddall, Sheffield, 

21,068. Srzam Pumps, W. P. Theermann, Manchester. 

21,069. Fire-LicnTinc Apparatus, A. W. Pickering, 
London. 

21,070. Weavine, R. Rishton, Lancashire. 

21,071. Compass Course Pointer, &c., J. Cleary, Glas- 


gow. 
21,072. Dryrxe Moist Susstances, G. Johnston, Glas- 


gow. 

21,073. Encines, P. Ferguson, W. Y. Fleming, and G. 
Dixon, Glasgow. 

21,074. Vane for Caimney Cow .s, J. 8. and J. T. Wil- 
son, South Shields. 

21,075. Meta.uic Viats, G. Hookham, Birmingham. 

21,076. UmBrevias, SunsHapes, &c,, J. Cross, White- 


haven. 
21.077. Eye for Starr Rops, &c., B. A. Blackburn, 
London. 
21,078. New Game, W. R. Edwardes, London. 
21,079. CraBBING and BLowine Fasrics, O. Ingham, 
radford. 


21,080. HotLow P ve, &c., Cocks, A. Shiels, Glasgow. 

21,081. Macic Matcu and Snurr-sox, W. L trie, 
Newcastle-on- 

21,082. AuTomaTic CANDLE ExtincuisHeRs, A. A. 
Selig and W. T. Oschwald, London. 

21,u83. CHECKING WorRKMEN’s TimE, W. Whitehead, 
Manchester. 

21,084. DistrisuTiNG O11, F. Spivey and C. Halmshaw, 
Londen. 

21,085. Mountinc Drawinc Boarps, A. Patschke and 

. Eichner, London. 

21,086. INEXPLODIBLE Can, T. R. Shillito.—(G. Walder 
and Co., Switzerland.) 

21,087. Cap, F. Hughes, Denbighshire. 

21,088. PeprestaL WATER-CLOSETs, R. J. Roberts, 
Portsmouth. 

21,089. Brick and Tite Macuings, L. B. Kennedy, 


ndon. 

“a. PuriricaTion of Szewace, H. Lockwood, Man- 
¢ r. 

21,091. CENTRAL Fire Cartripce SHELLS, J. Dobie, 
Dumfriesshire. 

21,092. Musica Noration, M. A. Cooper, London. 

21,093. Bicycies, &c., A. J. Battersby, London. 

21,094. Carn CoupLers for Rartways, W. H. Kellogg 
and W. A. Forbes, London. 

21,095. VanraBLE Speep Gears for VELocIPEDEs, J. 
Clough and R. Illingworth, Bradford. 

21,096. Sart GrinperR, H. Bentley, W. H. Foster, and 
D. Freeman, Birmingham. 

21,097. Cycies, T. Sloper, Devizes. 

21,098. FLoorn Scruspinc Macuines, J. F. Englund, 
London. 

21,099. BurctaR ALARMs, W. B. Parker, London. 

21,100. Escape from Burnine Burtprnes, F. J. Allison, 


on. 

21,101. Borris Cars, J. Winter, London. 

21,102. ANGULAR SHaPeD Boxes, G. Ratcliffe, Leeds. 

21,103. REFRIGERATING and FREEzING Apparatus, 8. 
Puplett, London. 

21,104. Apparatus for CoNDENSING Vapour, R. H. 
Leaker, Bristol. 

21,105. BeeR Encrnes and Pumps, J. Bardsley, Man- 
chester. 

21,106. ConstRucTING RaiLway SuEepeErs, J. E, Lee, 


anchester. 

a Turts of Botrte Brusnes, W. F. Rigby, 

effield. 

21,108. Envetorge, J. H. Churchill and R, L. Bailes, 
Sunderland. 

21,109. SappLE for VeLocipepgEs, J. B. Brooks, Bir- 
mingham. 


gham. 
21,110. SappLe for VeLocirepgs, A. Hunnable, 


ndon. 
21,111. Harrie Butcuers’ Knives, ©. Ibbotson, 
Sheffield. 





21,112. Warcn and Baromerer CombineD, A. T. Hiie, 
London. : 
+= Jackets, H. H. Lake.-(G. Hayes, United 

‘tates. 
21,114. LupRoveMENT in Coatinc Meta., E. Norton, 
London. 
21,115. MucuanicaL Sanpwicu Boarp, T. 8. James, 
on. 
21,116. Mup Guarp for Tricycies, E. A. Johns, 


jwansea. 

21,117. Venicues, P. 8. Tartt, London. 

21,118. Toy Puzzix, P. A. MacMahon, London. 

21,119. Busnes for Casxs, C. Hargrave, London. 

21,120. Ammonia Enoines, W. Mather, London. 

21,121. Locomotive VeHicies, O. Imray.—{C. Liihriy, 
Germany.) 

21,122. Liout Apparatus for Lire Buoys, J. McKirdy 
and 8. 8. Carrick, London. 

21,123. Breecu-Loapinc Guys, C. G. Mellstrom, 
London. 

21,124. Bicycies, C. Stuart, London. 

21,125. Bicycies, G. W. Fernald, London. 

21,126. Jewe Case, H. M. Gaydon, London. 

21,127. Cicarettes, C. Jacobi, London. 

21 nod Wuee.s for Bicycies, &., T. J. Williams, 

ndon. 

21,129. Rorpz Compressors, M. Archer, London. 

21,180. TREATMENT of ALUMINA, A. Shearer, London. 

21,131. Fitutinc Sacks, A. J. Boult.—(R. Hofherr, 
Austria.) 

21,132. Carvine Forks, W. A. R. Aird, London. 

21,138. Screw Jacks, C. A. Jensen.—(J. Kelly, New 
Zealand.) 

21,134, PeRAMBULATOR Brake, W. J. Ormston, London. 

21,135. Haxpeninc Quitis, W. Donnerstag and E. 
Apitz, London. 

21,136. WuexE.s for Crcizs, A. Clément, London. 

21,187. Scissors, J. Kleiber, London. 

21,138. Increasinc Storine Capacity of Pens, L. U. 
G ndon. 

21,139. Cottars, T. H. Cameron, London. 

21,140. Tza-pot, G. R. Wilson, London. 

21,141. RoLiinc MIL1s, P. Hesse, London. 


4th December, 1891. 


21,142. Cerinc Roses for ELectrica Firtines, W. P. 
London. 

21,143. ELECTRICAL Court-outs, W. P. Adams, London. 

aoe REGULATING TEMPERATURE, &c., C. A. Jones, 


cester. 

21,145. ComBinep Toot-Box, &c., J. McHardy and W. 
G. de F. Garland, Chiswick. 

21,146. ToweL-ROLLERS, J. McHardy and W. G. de F. 
Garland, Chiswick. 

21,147. ADJUSTABLE Seats, J. McHardy and W. G. de 
F. Garland, Chiswick. 

= Saws, J. McHardy and W. G. de F. Garland, 


21,150. Ruc Pricker, R. H. Gord: “a 
Hudson and 
r, Manchester. 


mdon. 

21,149. Recuator for Tursrines, C. L. Hett, Lincoln. 

. Gordon, 

21,151. — TaBLe Pockets, W. H. 

21,152. Tings for Cycies, F. Edmondson, Manchester. 

— Combustion MecuanisM, T. Brown, Manches- 

Tr. 

21,154. ELrecrricaL Lamp Ho.pers, C. 8. Snell and 
Woodhouse and Rawson United, Ld., London. 

21,155. Fexpinc Paper to Printinc Macuatnes, E. 
Paesler, Manchester. 

21,156. Foor Boarps, 8. J. Sewell, London. 

21,157. THERMOMETERS, J. Dawson, Bradford. 

21,158. Waxpinc Mecuanism for Coat Mines, T. A. 

r, Bradford. 

21,159. Disconnectinc Steam CyYLinDERs, G. Mills, 

Radcliff 


cliffe. 

21,160. Stee, Bracket Buinp Rot_eR FuRNITURE, G. 
Parsons, ton. 

21,161. ADVERTISING, E. Hardisty, London. 

21,162. MANUFACTURE of WHITING and Cements, J. J. 
Carr, Scarborough. 

21,163. Price's Pitene Tincture and O1ntment, J. 
Price, London. 

21,164. SHaRPENING State Pencits, H. W. T. Hines, 
Norwich. 


21,165. Tae Locke Patent Pinarore, 8. H. Locke, 
Withington. 

21,166. ADJUSTABLE Sarety Bicycte Sranv, W. C. 
Faulds, Bridgeton. 

21,167. Vatve for Drawinc-orr Liquips, G. Hopkins, 


mdor. 
a. Securinc Hoops to Carts, H. I. Humphry, 
gham. 
21,169. CasLey’s Pneumatic Tirz, W. H. Casley, 
xeter. 
21,170. Cavrry for Destrroyinc Gases, H. Uttley, 


21,171. “VentiLatTinc Hat Banp, T. F. Brown, 
London. 
21,172. Stones, &c., E. Bachmann.—(H. Buchmann, 


France.) 
21,178. Burs Growine Apparatus, R. H. Courtenay, 

mdon. 
21,174. SusPpeNDER ATTACHMENTS, E. F. Haynes, Bir- 


mingham. 

21,175. Curr Links, J. Cadbury and F. W. Lambert, 

Birmingham. 

_—e H. 8. Starnes and A. Pringle, Bexley 
ea 


21,177. Name Piates for Doors, &c., C. Showell, Bir- 
mingham. 
21,178. TREATING CoaL Stack, J. T. B. Bennett, Bir- 


mingham. 

21,179. Brackets for Rotter Buinps, W. J. Brassing- 
ton, Birmingham. 

21,180. Taps for BarRELS and Casks, W. Allison, 


Ss. 

21,181. Saeer Metat Rimmep Covers, H. Holcroft and 
A. H. Mould, London. 

21,182. Bunion Prorector and Pap, IL 
London. 

21,188. Paper Makinc Macuines, J. W. Marshall and 

. Horseburgh, London. 

21,184. Apparatus for Raitway SicNauuine, W. W. 
Marland, Manchester. 

21,185. Burtpinc MareriALs, J. E. Reaney, London. 

21,186. ANALYTICAL and other BaLances, G. P. Bidder, 


Cannell, 


mdon. 
21,187. Recutatine Steam Enotnes, P. V. McMahon, 


mdon. 
21 ee ManuOLE for Dratns, R, H. Border, 
ndon. 

21,189. Rockine Horszs, G. Cole, London, 

21,190. Servietre Hotpers, M. Jarvis, London. 

21,191. KircHen Fire-piacrs, A. Mellows, London. 

21,192. Apparatus to be ArrixeD to CLocks, A. Eriks- 
son, London. 

21,198. SkeTcHINnG EaseEt, J. M. Carr, London. 

21,194. Nicotine Fitter for Topacco Pirss, T. Sterné, 
London. 

21,195. PHotocrapHic Printinc Frames, F, Shew.— 
(M. Lehmann, France.) 

21,196. Cow, M. Neuerburg, London. 

21,197. Batu Bearines, F. P. Delahaye, London. 

21,198. Arrixtnc Stamps on Enve.opss, A. Yole and 
J. Muirhead, Glasgow. 

21,199. Compounp for Coatinc WaLis, R. Norwood, 


ndon. 
21,200. Decorations of Pianorortes, &c, J. Rode, 
ndon. 
21,201. Improvep Sash Fastener, W. Diprose, 
n. 
a Po IMPROVEMENT in Wuip Tors, L. W. Woodhams, 


mdon. 

21,208. Coatinc Mertats, J. C. Chapman.—(/J. ™. 
James, Japan.) 

21,204. TricceR Action for Two or more BARRELLED 
Free-aRMs, A. A. Cook and W. Moore and Grey, Ld., 
London. 

21,205. Barus, J. J. Hill, London. 

21,206. Carcuinc Rats and other Vermin, J. Grant, 
London. 

21 ~~. ImpRoveD ELEcTRO- Motor, T. Sturgeon, 

mdon. 
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21,208. Hotpinc Umsrecia Riss, E. Edwards.—(S. 

Katz, Austria.) 

i Seeman under Rivers, F. G. Archambeaud, 

mdon. 

21,210. Coin ReLeasinc Mecuanism, P. Sloper, London. 
21,211. Evecrraic Catt System, W. H. Blakeney, 
London. 

21,212. Suspenpine Picturss, C. Alderslade, London. 

21,213. Pix, &c., Box, W. Pitt and A. Hemming, 
London. 

21,214. Evecrric Meters, A. J. Boult.—-(C. Lebois,—.) 

21,215. Topacco Pipsgs, E. Vuillard, London. 

21,216. ManuracruRE "of Apvertisinc Lerrers, J. B. 
Orr, and G. Chance, London. 

21,217. Seas for BortLes, A. Steer, London. 

21,218. Hav.inc Goons, A. E. Markwick, London. 
21,219. New Game, C. D. Dent and F. St. J. Lacy, 
London. 

21,220. Pantocrapg, L. Kleritz, London. 

21,221. Improvep PyNEevumatic Tirgs, W. R. Foster, 
London. 

Sth December, 1891. 

INSTRUMENT for taking Sounp1ne, E. E. Wigzell, 
London. 

21,223. Sotapirication of Coat Dust, W. R. Alpe, 


on. 
— Locks, F. Smith and C. G. Smith, Birming- 
am. 


21,222. 


yoeee 


21,225. Ne ERTISING Pictroriat Cxiocks, F. J. Palmer, 
wlis 


21, me a eD SicNaLiinc Apparatus, E. Hughes, 


1,227. Seen Boiters, A. Charlet and E. Pierret, 
‘aa 
21,228. Taeatinc Smoke, E. Wardle, London. 
—_ Morors, J. Weyman, G. Hitchcock, and 
- A. Drake, Guildford. 
21, “san Fire Sxov eL, J. Rowson, H. A. Chinn and A. 
Morris, London. 
21,231. Perroteum Enornsgs, H. B. Barlow.—(£. Hiibler, 
Russian Poland.) 
._ Sror Motion for Looms, J. Hall.—({J. Tantin, 
rance 
21,233. Puorocrapuic Cameras, A. C. Smith, London. 
21,234. Sarety Lanterns, W. Egloff, Manchester. 
21,235. Drivinc Gear, w. March, London. 
21,236. Eva.isine the Dravcut of Horsgs, A., E. and 
W. Hatfield, London. 
21,237. Fire Srov es, F. W. Websterand A. J. Thorman, 
London. 
21.238. SreeRiNc Suips, E. B. Railton, South Shields. 
21,239. Securine Lips of Corrins, F. Schmidt and H. 
Wolff, Manchester. 
21,240. VENTILATORS, R. Boyle, London. 
21,241. Treatment of Guns, G. H. Smith, London. 
21,242. Reeps of Looms for WEavine, Sir T. Salt, Bart , 
Sons and Co, Ld., and W. J. Monk, London. 
21,243. PLavanc the Game of BILLiaRDs, J. Donkin, 
Bournemouth. 
21.244. Movipinc PULLEYs, sad Napier and G. 
Richards and Co., Ld., Lond 
21,245. Evecrric ALARM, J. ia ‘Clere, J. Picard, and L. 
Rougeant, London. 
21,246. Compounp Wixpinc of Dynamos, J. M. M. 
Munro, Glasgow. 
21,247. Manvuracture of Boxes, F. Barnett, London. 
21,248. Toygere, W. Butlin, London. 
21,3 oe Inciinep Retorts for Gas, E. Drorg, 
mdon 
21,250. PHonocrapus, S. Frank and L. Rosenthal, 
London. 
21,251. Marxinc Documents for the Detection of 
ForcrRy, C. Heath, London. 
21,252. Gas BURNERS, H. Bayley, London. 
21,253. ConTROLLING FLow of Liquins, J. M. 
King’ s Langley. 
21,254. Om Lamps, 8. Lander, Manchester. 
21,255. CoNCENTRATOR and SEPARATOR, H. H. Wallace, 
Colchester. 
21,256. Macic Apvertisinc System, W. M. Gilchrist, 
Lanarkshire. 
21,257. Batt Bearinos for Bicycies, G. B. Lukin, 
Birmingham. 
21,258. VeLocipepes, W. H. Halliwell, London. 
21,259. Cas Titus, A. and E. Samuel, T. Furse, and 
F. Simmonds, London. 
2, —— TEXTILE Fasrics, J. Kershaw, J. Wilcock, and 
A. Ashworth, London. 
21,261. OPERATING SeMaPHORE Arms, H. V. Smith, 
21,262. Coste Doors of Raitway Carriaces, H. V. 
Smith, London. 
21,263. MAGNETIC Lock, H. V. Smith, London. 
21, — oa DRILL, G. Hughes.—(W. Bullock, United 
States. 
21, a CoIn-FREED Device, H. H. Brown, A. Elliot, 
d Chetham-Strode, Ld., London. 
21, “266. CaRTRIDGE-CASES, a; Chamberlain and G. 
Hookham, Birmingham. 
21,267. ATracHinc Cranks to the Sprnp.e of VeLoci- 
PEDES, H. J. G ,» London. 
21,268. "MACHINE for Sortrync Huitep Grain, E. 
Reverdy, London. 
21,269. CycLe WHEEL Tires, H. G. A., and E. A. A. 
Pécoul, London. 
21,270. Spectactes and PincenEz, T. Neumayer, 
mdon. 
21,271. Rapm Copyinc Presses, A. J. Boult.—(Z. 
Beauthi re, Belgium.) 
. UMBRELLA or Parasow Sticks, A. E. Gosnell, 





males, 


21,273. Steam Wincnes, W. P. Thompson.—(M. 
Morterud, Nor-ray.) 

21,274. Prorocrarn Camera, Z. Ajdukiewiez, 
London. 


21, oe ‘oreo Rance of Onsects, G. A. French, 


21,276. BcREENs for Fire Grates, C. F. Reed.—(T7. L. 
"Wiesapen, New Zealand.) 

21,277. Recenerative Gas Cupoias, T. Williamson, 
Harrogate. 

21,278. Sropperine Borties, J. Ward, Salford. 

21,279. Manuracture of Venetian Rep, W. J. Wigg, 
London. 

21,280. AppLyinc Nuts, W. W. Horn.—(R. Allen and 
i. Ross, Canada.) 

21,281. Trap, W. W. Horn. — (G. United 
States. ) 

21,282. Fire-arMs, W. Griffiths and H. F. Woodgate, 
London. 

21,283. ImpRoveD Toy 
Lon 


Potter, 


Money Box, M. Turnor, 
on. 
~~ Makine Meratiic Wee. Rios, C. H. Pugh, 


mdon. 

= Tires, J. Mackenzie and W. Minto, Yarm-on- 
ees. 

21,286. IMpRoveMENTS in Sacw Stanps, T. Edwards, 
jun., London. 

21,287. Rupper and Vuicanite Tires, J. T. B. King, 
Manchester. 

21,288. Heap Banps for Hats, G. 
chester. 

21,289. Purrep or Po *KERED Fapric, F. Voland, Man- 
chester. 


Atherton, Man- 


21,290. Picture Horpers or Frames, M. Wirths, 
London. 
21,291. Motor Encine, T. Warsop and H. W. Hill, 


Nottingham. 

21,292. Trearment of Szewacez, F. P. Candy, London. 

21,293. PRopu.sion of VESSELS, W. A. Marshall, New- 
castle-on-Tyne. 

21,294. TrEaTMENT of Soar Srent Ly es, E. and C. H. 
Simpson and H. McPhail, London. 

21,295. SHEDDING Motions for Looms, H. H. Lake.— 
(Za Societe Dont et Cie., France.) 

21,296. CrnpeR Sirtinc Aprpiiance, C. R. Helsby, 

London. 

21,297. Bicycies, G. Carter, London. 

21,298. VELOCIPEDFS, E. Fleming, London. 

21,299. REDUCING Frictiox, W. Hunter, Newcastle-on- 


Tyne. 
21,300 ‘Setr ACTING CaNnDLe Extincuisuer, E. Jones, 
London. 








21, * leeds Sroprisnc Raiuway Trains, E. Hollings, 
1,302. ANTIVIBRATOR, T. Surtees and J. Umpleby, 
5 oe Tees. 


21,303. Seri for BituiarDs, M. A. Weir, Kingston-on- 

21,304." J. Callie and J. Brown, 

21, 205. BuoKixe Fish, &c., B. Piffard, Hemel Hemp- 
tea: 


‘Srer LaDpDER, 


21,305. IMPROVEMENTS in PenHoLpers, R. W. Griffiths, 
Bi ham. 
21,307. Concentratinc, &c., Soiips, J. A. Mays, 
London. 
Tth December, 1891. 
21,308. Denicot, D. Gray, Glasgow. 
21,309. BAROMETER, J. Joly, Dublin 
21,310. Boxes, J. F. Bennett and E. P. Hides, Sheffield. 
21 <— Recucatinc THREADS in SPINNING MACHINES, 
, Keighley. 
21, nas Botres, A. Tp. M. Johuson, London. 
21 313. BiLuiarp TasLes, H. H. Cribb, Leeds. 
21,314. WorkiNG BicycLes on a Wing, J. H. Taylor, 


ming! 

21,315. CANDLES, E. S. Sturdy, Stockton-on-Tees, 
21,316. PNeumatic Tres, R. Nightingale, Dublin. 
21,317. Preservine Ecos, J. Longshaw, Manchester. 
21/318. PRESERVATION of Grapes, F. Drake, Bristol 
21,319. Execrroryres, F. Gilman and G. Y. Cooper, 


ningham 

21,320. Domestic Grarers, A. W. Piper, Wolver- 
hampton, 

21,321. Prckinc Motions of Looms, J. and R. Blakey, 
Burnle ley. 

21,322. Furnaces, J. W. Dean. Burnley. 

21, "328. CooKINe Skewers, J. Cox, Shettield. 

21,324. Fittinc VessEus’ Sipe Licuts, J. H. Laidman 
and T. Pearson, Low Walker-on-Tyne. 

21,325. Tops of Cooxine Stoves, E. W. T. Richmond 
and Richmond and Co., Manchester. 

21,326. Bankers’ CaEqu ES, A. Smith, Tunbridge Wells 

21,327. Inxstanps, J. J. Royle, Manchester. 

21,328. CyYaNnrIpEs, 3. Turner, Leeds, 

21/329, PerroraTinc Macuines, W. H. Latham, 
Bolton. 

21,330. Lockine Taps, W. W. Macrow, London 

21,331. Sprvninc and DovuBLine MacuineERy, J. Robert- 
son, Dundee. 

21,332. IonrtTiInG Mecuaniso, A. E. P. W. Collins, Bir- 
mingham. 

— > CuLorive of Limez, G. Dean and W. Ince, 

21,334. SCARING Vermin, J. Strawhorn and J. Gebbie, 
Ayrshire. 

21,335. Straps for Lecornes, &c., T. L. Bengeworth, 

Wellingborough. 

21,336. Bicycues, C. Farrar, Leicester. 

21,337. Furnaces of Gas Rertorts, 8. J. Woodhouse, 
Leeds. 


21,338. MEasuRING Tart, H. Broadbent, Halifax. 

21,339. InrLator for Pneumatic Tires, E. Skuker, 
Manchester. 

21,340. Treatment of SrrawsoaRps, J. Longshaw, 
Manchester. 

21,341. Cigars, F. H. Mason, London. 

21,342. Sarety Device for Smavi-aros, G. T. Martin, 

on. 
ENAMELLED WARE ARTiCLES, P. 


mn 
21,343. Deloche, 


ndon. 
21,344. CommutTaror Brusues, J. E. Spagnoletti, 
London. 


21,345. Nait Brusn, F. Shelley, London. 

21,346. Puzzies, A. N. Burbank, London. 

21,347. Tires for Cycies, A. Pickard, London. 

21,348. Portier Rop, 8. W. Grant, London. 

21,349. Borroms cf Berpsteaps, &c., E. Dimant, 
London. 

21,350. Starnep Grass, F. Welz, London. 

21,351. UmpBrecias, J. G. H. Percy, London. 

21,352. Conveyine INTELLIGENCE at Sea, E. H. Perkins, 
London. 

21,353. Looms for Weavinc Pie Fasrics, G. H. Lock- 


wood, London. 
21,354. Measurinc Exvectric Currents, H. Aron, 
Liverpool. 
21,355. Osrarnrnc Motive Powenr, J. Pullman and H. 
e, London. 


5. Saws, E. Edwards.—( W. Besser, Germany.) 

7. Skates, 8. H. Cantrowitsch, London, 

. Castors, F. W. Drewett, London. 

. Tin Cans, W. Pratt, London. 

. VeLocipepes, P. N. Hoist, London 

. Fgepixc Youn CATTLE, F. Jacob, London. 

Movu.pinc Screw THREADS, H. A. Walker, 
London. 

21,363. Evecrric Lrrt, I. Peral, London. 

21,364. Books, R. W. Western, London. 

21,365. CLoTHinc to Prevent Drownino, F. W. Golby. 
—(J. Boulligny, France.) 

21,366. PRoPELLING VessELs, F. Lamplough, London. 

21,367. Securine Doors, A. R. Smith, London. 

21,368. Jucs for Cootinc Wine, J. T. Heath, London. 

21,369. Swircues for Primary Batreries, H. H. Lake. 
+H. Miiller, Germany.) 

my eo Propvuction of ADHESIVE Supstances, L. Kern, 

ndon. 
21,371, Book Mark, A. J. Wake, London. 
21,372. Manuracturinc Kumyss Tasvets, J. Carnrick, 


mdon. 

21,373. Type DistrisuTinc Apparatus, J. B. Odell, 
sndon. 

21,374.  piaaiaa for Coatinc Watts, R. Norwood, 

pet 

21,375. —— and Preservinc Foon, G. Farquhar, 
jun., London. 

21,376. Motor, J. Mossop, London. 

1. 77. Metat-praninc, &c, Macuines, C. W. 
Hartley, London. 

21,378. CanpLes and Nicat-Licuts, F. G. Griffith, 
London. 

21,379. Dynamo-ELecTRIC Macuines, A. Bernstein, 
London. 

21,380. Heatinc Apparatus, A. Longuemare, London. 

21,381. PaotocrarHic Piates, X&c., J. T. Sandell, 
London. 

21,382 Preumatic Tires, H. Knight and IF. Martin, 
London. 

~~ Tires, H. Knight and F. Martin, 


’. Williams, 
H. Egberts, 


mdon. 
21,384. DeTERMINING SuHips’ BEaRrxes, T 
mdon. 

21,385. Hotper for Umpretias, &c., 

London. 
8th December, 1891. 

21,386. ADVERTISING Macuines, J. Wedderburn and 
M. Shearer, London. 

EIpER-Down or other Quits, &c., G. Gilmour, 
London. 

21,383. Horstinc Apparatus, F. J. Eastmead and D. 
Thomas, Penarth. 

21,389. Recorpinc Cornsin Boxes, F. C. and L. Lister, 
Bradford. 

21,390. Brakes for Tramcars, &c., H. Weatherill, 
Manchester. 


21,391. PRESERVING OysTeERS, D. Evans.—{A. A. Free- 
man and G. Evans, United States.) 
21,392. ANTI-WANDERIAG Biock, W. St. J. Oswell, 


London. 

21,393. Tires for Wueets of Bicycies, R. Edlin, 
Leicester. 

21,394. Securtrc Carp Cio1nine, J. W. Fawcett and 
E Jones, Yorkshire. 

21,395. Trres for VeLocipepes WHEELS, T. W. Robert- 
son, Belfast. 

21,396. Hyprocarson Oi. Burners, W. F. Tozer, 
London. 

21,397. Savino of Lire at Sea, M. T. Neale, London. 

21,398. MetaL Fisuinc Spoon, &c., Baits, E. Fenn, 

ditch. 

21,399. Duster, D. Scott, Manchester. 

21,400. SurcicaL Banpaces, D. Scott, Manchester. 

— Suspenper for Garments, L. C. Clampett, Man- 
chester. 








21, "eel Ys nog peal Fincer and Nore Inpicator, Cc. 
teridge, London. 
21, "O PortasBLe Toois for Caiprinc, &., W. L. 
Brown, Glasgow. 
21,404. Auromatic Stream Vacuum Pump, H. Snooks, 


London. 
a Srinninc Muss, W. Sunderland and H. Sands, 


seas. 

21,406. Gas Enoine Improvement, F. W. Lanchester, 
Bbirming R 

21,407. Perambuxator, A, J. Jacobs, Bristol. 

21,408 ILtuminaTinG CLock Dias, J. Chew, Bir- 


ming » 

21,409. Tips for Umprevia Riss, W. L. Barber, Bir- 
mingham. 

21, -— Suprptyinc Arr to Furnaces, E. Holt, Rad- 
cliffe. 

21,411. Vanina, E H. Edelsten, London. 

21,412. Leesoarps for Sips and Boats, W. Flux, jun , 
Southampton. 

21,413. Preumatic Tires, R. J. Alpe and H. Price, 
Birmingham. 
21,414. CLEANING 
Davies, Bristol. 
21,415. greene Cavks, J. C. Higgins, T. Lea, and 

A. V. N. Baldwin, London. 


Tin-pLates, D. Hughes and P. 


| 21,416. Lerrens for Arrixinc to Winpows, J. Sterling, 


21,417. Petnente for Srrincep IystrRuMENTs, W. 
McDonell, Limerick. 

21,418. Macazine Cameras, F. Miall, London. 

. Press for Pressing Hay, &c., J. Bamber, 
Lancashire. 

21,420. PorTARLE 
Dagnall, Glasgow 

21,421. ScRew Prore.uers, G. Rooke, London. 

21 eee! STEEL Brake-sEaMs, C. T. Schoen, 

ndon. 

20,423. Heatinc Buitpines, P. Jensen.—(A G. Paul, 
United States.) 

21,424. Loom tuutrLe Boxes, J. Hill and E. Smith, 
Keighley. 

21,425. Cocks or Vatves for Water, W. H. Foster, 


Devices for Cur Fiowers, A. 


ax. 
21,426. Dryinc Textice Fasrics, J. Bridge, Accring 


yn. 
Water Fitters and Cisterns, W. H. Parker, 
London. 
21,428. Grave Erecrions or Memoriaus, C. Meason, 
Birmingham. 
21,429. Bicyc.e Drivinc Mecnanism, A. E. Box, 
London. 
21,430. Erectixc Wuarrs, G. 8S. M. Bain.—(W. M 
Robertson, Singapore ) 
21,431. Economuine Fort, J. Lindley and G. E, 
Sutcliffe, Mirfield. 
21,432. aaa Macuines, W. and C. W. Harrison, 
Londor 
21,433. a &c, Macaines, H. W. Sansom, 
mdon. 
21,434. Dress Hotpers, H. M. Knight, London. 
21,435. Topacco Pipes, F. M. Brittain, London. 
21,436. Crusnine Macuines, C. K. Mills.—(C. 
and A. Bocuze, France.) 
21,437. Umprettas and Parasors, A. R. Peppin, 
London. 
21,438. SupeRFatreD Soar, C. L. Field, Londv.., 
21,439. ApveRTISING, J. O. ers, London. 
21,440. Wueet Tires, T. J. Williams, London. 
21,441. Device for CLosinc Borties, J. Ausbiittel, 
mdon. 
21,442. Srorace Batrery, H. H. Lake.—(/. L. Koverts, 
United States ) 
21,443. Perroratine Cueques and Documents, W. D. 
er, London. 
21,444. Secr-Levettinc Bertus, H. H. Lake.—(W. F. 
‘Ald? ich, United Slates ) 
21,445. TY PE-WRITING Macuines, H. H. Lake.—(IF. 
Kidder, United States ) 
21,446. Gas or Minera Ort Kitcuener, C. 8 Haydon, 
London. 
21,447. Conveyine Sounps through Water, C. McEvoy, 
London. 
21,448. Fitaments for Incanpgscent Lamps, 8. Pitt.— 
(L. K. Bohm, United States.) 
21,449. Switcues for ELecrTrRicity, 


Morel 


F. G. Howard, 
London. 
21.450. Empossinc and Gorrerinc, M. Noblom, 
London. 


21,451. Knrrrinc Macuiyes, H. Stolland F. Maercklin, 
London. 
21,452. Hames for Cottars of Horses, A. C. Russell, 
ndon. 
21,453. VeLocipepes, P. Everitt, London. 
2 454. Disrripution Va.ves, J., 8., F., and E. Carter, 


Lon on. 

21,455. Hyorenic Fasric Tissve, &c., J. Nyssen, 

naon. 

21,456. Sueaves or Putteys, J. M. Dodge, London. 

21,457. Carps for Mountine Buttons, ‘I’. W. Jerrard, 
A. G. Darby, and J. G. Clegg, London. 

21,458. Srirkups, E. A. Peacock and J. Jackman, 
Lond 

Cc. C. Leathers, 


mdon. 
21,459. EVAPORATING APPARATUS, 


ndon. 
21,460. Cootinc Barrets of Guns, &c., A. Lucien, 


mdon. 

21,461. Ticket Case, B. H. C. Bogler.—(M. Fortuno, 
United States.) 

21,462. Sapp_es, S E., J. V., and J. W. Richards, 
London. 

21,463. Exvevtores, H. H. Lake.—(J. W. Alton, United 
States.) 

21,464. Propucinc Cuvorine. F. M. Lyte, London. 

21,465. Typewriters, A. J. Boult.(@. B. Sholes, 
United States.) 

21,466. Crcinpricat Drying Sroves, M. Hecking, 

ve 1. 

21,467. Hotprve Bicycies, H. Coventry, Liverpool. 

21, "468. Boor Srretcuers, W. L. Faire, ‘London. 

21,469. Keex Buocks, W. P. Thompson. —(W. H. Carr, 
United States ) 

21,470. StReTcHING or RemovinG Creases, G. Tilstone, 
Manchester. 

21,471. Cocks for Surrortisc Boats, T. Bennett, 


ndon. 

21,472. Davits for Supportinc Boats, T. Bennett, 
ndon. 

21,473. Game for ADVERTISING PuRPosEs, T. 8. Shouler, 


ndon 
21,474. Box for CicareTTeE Papers, H. Williams, 
Liverpool. 
2',475. Recertacctes for Ho_pinc Mustarp, P. H. 
piess, Liverpool. 
21,476. Evecrric Meters, A. G. Waterhouse, London. 
21,477. Manuracture of Cuse Sucar, W. P. Thomp- 
son.—(J. Hirsch, Germany.) 
21 478. Strpe Gavoes, G. Bauer, Liverpool. 
21,479. Betis, A. J. Boult.—(/. H. Wolff, Germany ) 
21,480. Game, F. Sackleton, London. 
21,481. Praerartna Peat for Furt, 0. G. Blunden, 
London. 
9th December, 1891. 


21,482. ConcenrraTine Sucpuuric Acip, C. Simpkin 
and C. G. Picking, London. 
21, wal — of Bricks, B. Peffard, Hemel 


21, 484. Gemanat Evection Puzzue, E and R. P. Dodd, 
and M. Seaward, — ‘ham, 
21,485. VERMIN Traps, R. . Pryce, Ramsgate. 
21,486. Taps, R. J. Pryce, Ramsgate. 
21, "487. Hair Cure £xs, W. J. Ewins, Birmingham. 
21,488. Metatuic Socker Joitinc, J. Lukin, 
Wimborne, 
21,489. ATTACHMENT of SHARPENER, J. Phethean and J. 
Pendlebury, Bolton. 
21,490. Weicur Inpicators, E. C. Theedam, Bir- 
mingham. 
21,491. Rosepits, A. Davidson, Sheffield, 
21. 402, Soursand, Hees for Boots, J. W. T. Boardman, 
e 
21,498. Power Driven Hammers, J. A. Brookfield, 
Sheffield. 











SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


461,489, Pneumatic Macaine for Formina Gass. 
WARE, D. C. Ripley, Pittsburgh, Pa.—Filed April 


29th, isol. 
Claim.- 1) The combination, in a machine for 
forming g' articles, of a head or plunger and 


pres we A for moving it to and from an operative 
position, with a mould and mechanism for moving the 
— against or on to the head or plunger and with- 

pouing it while the latter is ~y a, sub- 
pe as and for ne Fn pene Some rds The 
combination, in a mach’ ‘or Any , Bh, of 
a head or plunger and a pneumatic eqtiaier and piston 
for moving it to and from an operative position, with 
a mould and a E pry cylinder and piston for 
moving it against or on to the head or plunger and 
withdswine it it while the latter is held sta! 





substantially as ona baad the purposes described. (3) 
The for forming ——— 
a head 


of a a Cylinder and piston for mo’ 
or plunger to and from an operative position, a 
pneumatic cylinder and piston for moving a mould 








against or on to the head or P peered a valve box 

common to both cylinders, and valves operated by a 

common valve rod for controlling the supply and ex- 

haust ports leading to } cylinders, substantially as 
and for the purposes di (4) In combination 
with a pneumatic phn an for moving the h or 

at to and from its o oe position, a piston 7, 

“— ide rod — in - gee = the rear end of 
the cylinder and provided threaded end, and 
adjusting nuts for + coer ng the length of the 
stroke of the piston, substantially as and for the 
purposes described. (5) The caebineiion of the 
ae plate 46, having a bevelled flange 47, with a 
sectional glass mould having a bevelled edge 48, sub- 
stantially as and for the purposes described. 

461,565. Warer-wuerr, J. W. Bookwalter and F. 
M. Bookwalter, Springfeld, Ohio.—Filed December 
29th, 1890. 

Claim.—The combination, with a wheel and two 
series of buckets, one series being at one side of the 
rim and the other series being at the other side aud 
separated by an annular space, of a water-delivering 




















nozzle located to a between the inner sides of 
the respective series of ts, and means to divide 
the stream into a branch for each series of buckets 
before its impingement on said separate inner sides. 
461,826, Mecuanism ror Reversino Suarts, W 
Fairchild, Albany, N.Y.—Filed June 12th, 1891. 
Claim.—The combination, with the shaft, pulley A, 
the yoke and rollers supported thereby, and the clutch 


(461.823) 









member B, of the lever P, the bracket M, arm L, and 
the arm N’ on said lever and des ed to frictionally 
engage said bracket, substantially as shown and 
described. 

461,904, Wer.-sakinc Macurye, 


A. Caneron, 
Chicago, 1ll.—Filed B ngae Oth, 1891. 





Claim.—In a well-making ne combination 
of the drum over which the driJl rope is wound, a 
shaft carrying a worm, clutch mec! connecting 


[461,904] 


2 pera tiny m7 
i Winiimen i 


a 
— 





i 
—_ nn 


said shaft to drive the drum, a worm gear engaging 
the worm, an cxcentric carried by the worm gear, and 
a lever provided with two sheaves in close eo 3 
with each other, around which the dri 

wound, the said lever being operated by the exeuntele. 





substantially as described. 
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PROSPECTS OF THE LONDON WATER SUPPLY. 
No, III. 


In proceeding to consider the more distant sources 
which might furnish a supply of water to the metropolis, 
we are met with the difficulty that these are being rapidly 
appropriated by large towns situated comparatively near 
to such sources. In 1865 the late Mr. Bateman pro- 
pounded a scheme for supplying London with water from 
the catchment area of the Vyrnwy, and other tributaries 
of the Upper Severn. Of the 180,000 acres of gathering 
ground appertaining to this project, reacted | is now 
taking nearly or quite 20,000. Mr. Binnie considers that 
the remaining portion would suffice for London; or, if 
more were required, the area could be enlarged. A supply 
to the metropolis, to be derived from the Thirlmere, Ulls- 
water, and Haweswater Lakes, was the subject of a plan 
laid before the Royal Commissioners of 1867 by Messrs. 
Hemans and Hassard. ‘Thirlmere is now to furnish 
50 million gallons per day to Manchester. Mr. Fulton 
proposed to the same Commissioners that the metropolis 
should be supplied from a gathering ground of 281,000 acres 
on the Upper Wye, in Radnorshire. Birmingham is now 
going to Parliament for power to appropriate this water- 
shed, thereby preventing the London County Council from 
atgehins that source as the basis of a scheme. 

The total distance the water would have to travel from 
North Wales to London, by Mr. Bateman’s plan, would 
be rather more than 180 miles. The aqueduct which he 
designed was to be capable of conveying 280 million 
gallons per day. The structure was to be chiefly an open 
canal, lined with masonry; but it was to be tunnelled 
where necessary through the hills, and formed by syphon 
pipes across the deep valleys. The elevation was to be 
such that nearly the whole of London could be supplied 
without pumping; and the flow from the Welsh hills 
to the reservoirs at Stanmore, on the borders of 
the metropolis, was to be by gravitation. The cost, 
inclusive of the reservoirs, was estimated at £11,400,000. 
The Royal Commissioners considered Mr. Bateman's plan 
“practicable in an engineering point of view,” but were 
doubtful as to the estimate. They attached considerable 
weight to an objection which had been urged in reference 
to this as well as other large schemes for supplying the 
metropolis from a distance, namely, the danger of having 
so great a population as that of London and the suburbs 
dependent solely on one supply of water, “‘ which might 
so easily be stopped by any one of several causes, such as 
wilful damage, frost, or the failure of any work along the 
line.” In the case of Mr. Bateman’s plan, there was also 
a peril besetting the inhabitants of an important and 
populous valley like that of the Severn, owing to the 
collection of vast bodies of water in artificial reservoirs in 
a position where, if any serious damage happened to the 
embankment, aj{ flood would break forth threatening 
destruction to life and property. Considering that any 
failure was most likely to happen when the store of water 
was at the largest, there was ‘‘no doubt,” said the Com- 
missioners, “ that an accident of the kind would be a great 
national disaster.” 

The Cumberland Lake scheme of Messrs. Hemans and 
Hassard was to supply London with 250 million gallons 
daily, after giving 683 million gallons per day as compensa- 
tion water, and 37 million gallons to other towns. The 
conduit was to be 270 miles in length, terminating in 
large service reservoirs at Edgware. The total estimate 
for the works for London was £13,500,000. Auxiliary to 
the main scheme was a proposal to take in water from 
the Bala Lake, in order to replace water which might be 
sold to manufacturing towns in the north. This required 
an additional aqueduct 70 miles in length, and the extra 
cost was estimated at £1,500,000, the further supply of 
water being from 50 to 60 million gallons per day. The 
Royal Commissioners declared Messrs. Hemans and 
Hassard’s plan, like that proposed by Mr. Bateman, to be 
practicable, but the estimates of cost were pronounced 
“more uncertain than in the former case.” The Com- 
missioners uttered a wise forecast when they said that 
the lake district whence the supply was to be drawn was 
not — to be claimed as the most natural source of 
supply for large and increasing populations in the North 
of England, for whom soft water would be particularly 
valuable. ‘ We hold it,” said the Commissioners, ‘ to be 
erroneous in principle that any one town or district should 
take possession of a gathering ground geographically 
belonging to another, unless it can be clearly shown that 
circumstances render such a step justifiable.” Concerning 
Mr. Fulton’s plan for supplying London from the upper 
sources of the be in Mid- Wales, the Commissioners said 
they had no evidence except from the promoter himself. 
Judging from its general similarity to Mr. Bateman’s plen, 
the Commissioners were of opinion that the project 
might be further investigated, “if any scheme of the kind 
for the supply of the metropolis should be deemed 
necessary.” 

Liverpool having appropriated a large portion of the 
gathering ground appertaining to the upper sources of 
the Severn, Manchester having taken Thirlmere, and 
Birmingham having laid hands on the Upper Wye, the 
field becomes narrowed. Mr. Binnie, in one of his reports 
as the engineer of the London County Council, says if it 
be considered necessary to introduce any new supply for 
the metropolis, the quantity required is so large as to 
render wells and pumping almost out of the question, 
except as an auxiliary to some other project. In order 
to obtain an unimpeachable supply in respect to quality, 
and one adequate in quantity, Mr. Binnie considers it 
necessary to resort to some comparatively uncultivated 
area on which there is a heavy rainfall. It will be 
observed that these views differ from those expressed by 
the Rivers Pollution Commissioners, referred to in our 
article of last week. Neither are they in agreement with 
the ideas entertained by the Royal Commissioners of 
1867. But Mr. Binnie is not at all daunted by any 
difference of this kind. He remarks that if the present 
supply is to be superseded, or largely supplemented, the 
equisite gathering grounds must be sought among the 





higher hills and mountains of this country, as in Cumber- 
land, Wales, and Devonshire, only it happens that sources 
of this description “ are gradually being appropriated by 
other large towns.” By resorting to elevated spots for a 
supply, it becomes practicable to bring the water to 
London by gravitation, and to avoid a large amount of 

umping. Mr. Binnie writes as if Wales and Cumber- 
Jand were still so far unappropriated as to furnish a 
supply to London, and to these he adds Dartmoor, a spot 
not previously proposed as adapted for giving a supply 
to the metropolis. This Devonshire scheme involves a 
distance of some 180 to 200 miles. From any one of 
these sites water could be gravitated into reservoirs con- 
tiguous to London, at an altitude of about 270ft., or 30ft. 
above the top of the Monument, and 80ft. above the 
reservoir of the West Middlesex Company, near Primrose 
Hill. 

The Royal Commissioners urge several objections 
against gravitation schemes for the water supply of large 
towns. Fluctuations in the rainfall impair the efficiency 
of such works, and numerous instances are cited in 
which supplies of this character have failed, more or less, 
during seasons of drought. The Commissioners say it is 
worthy of remark that during the exceptionally long 
drought of 1868, the Thames and the Lea did not appear 
to have been diminished in volume below the ordinary 
flow of dry years, a result considered as being entirely 
due to the equalising effect of the great subterranean 
stores contributing to the flow of these streams. The 
Commissioners proceed at considerable length to discuss 
the advantages which in their opinion cause these rivers 
“to contrast so favourably with gravitation schemes,” 
as sources of supply for the metropolis. The Rivers 
Pollution Commissioners, as we have previously shown, 
propose that the metropolis shall be supplied from the 
basins of the Thames and the Lea, but not from the 
rivers themselves. These Commissioners differ from 
those appointed in 1867 with respect to the quality of the 
supply. In the report of the first Commission there is 
this statement :—'* There is no evidence to lead us to 
believe that the water now supplied by the Companies is 
not generally good and wholesome.” If so much could 
be said then, more can be said now, the quality 
of the water having undergone a marked improve- 
ment since that date. Dr. Frankland reports that 
the Thames water distributed during the last two 
years was superior to that of any former year in 
regard to comparative freedom from organic impurity. 
On the other hand, Mr. Binnie quotes from the annual 
reports of the Local Government Board to show that 
the Thames and the Lea are necessarily polluted by the 
towns and villages on their banks, and by the floods 
which sweep over the manured lands of the rural area. 
So far this is an argument in favour of the deep well and 
spring water supply advocated by the Rivers Pollution 
Commissioners. Mr. Binnie considers that the supply 
from that source would be inadequate, but these Com- 
missioners have given reasons for a more hopeful con- 
clusion. Speaking of the plans proposed by Mr. Bateman 
and Messrs. Hemans and Hassard, they say, “It is 
because, after an elaborate investigation of the resourzes 
of the Thames basin itself, we feel convinced of the 
ample sufficiency of these resources, that we cannot 
recommend recourse being had to either of these 
schemes.” But they contemplated with approval the 
conveyance of water from the lakes of Cuntheriand or 
the sources of the Severn for the supply of the vast 
population in the great manufacturing counties of 
Lancashire, Yorkshire, and Staffordshire, where the lack 
of water, especially for manufacturing purposes, was 
beginning to = experienced. 

In reviewing this subject, it is impossible to avoid a 
ccnsideration of the proprietorship and control of the 
water supply of London. The Royal Commissioners 
of 1867, in concluding their report, expressed their 
opinion that the future control of the metropolitan 
water supply should be entrusted to a responsible 
public body, provided with power for the purchase and 
extension of the existing works, and for levying two 
kinds of rates in respect to the supply. One was to be a 
special or domestic rate on all dwelling-houses, and 
the other a public or general rate on all rateable property. 
It was stated that this plan offered the only feasible 
means of introducing efliciently the system of constant 
rms mp Experience gained since this statement was 
made shows that it was far from being correct. The 
constant system already extends to more than €0 per 
cent. of the houses supplied, the proportion ranging as 
high as 96 per cent. in the district of the East 
London Company, where there is an immense 
working-class population. Nearly 3000 houses were 
placed on the constant service in the month of 
October last, and the process is going on rapidly, espe- 
cially in the districts of the West Middlesex Company, 
and the Southwark and Vauxhall. The Rivers Pollution 
Commissioners, in recommending the abandonment of 
the river supply, and the exclusive adoption of a supply 
to be derived from springs and deep wells, softened by 
means of lime before being sent on for consumption, 
argued that the introduction of this new supply would 
render necessary either the throwing open of the metro- 
politan water supply to the competition of “new private 
companies,” or the transfer of the control of that supply 
to a responsible public body invested with the necessary 
powers for the purchase of the existing works, and the 
construction of such other works as might be required. 
‘‘Of these two alternative measures,” said the Commis- 
sioners, ‘we give strong preference to the last.” 
The idea of competition by the Metropolitan Board or the 
Corporation of the City was not conceived, and the 
notion of a competing company was discountenanced in 
favour of purchase. An opposite view of this part of the 
question was made prominent in Parliament by Sir 
William Harcourt in 1880, competition by a local autho- 
rity being advocated as legal and possibly expedient. 
Transfer of the water supply to a public authority, 
whether by purchase or otherwise, has long been advo- 





cated, and never more strenuously than at the present 
time. As our readers are aware, the subject will be 
brought before Parliament in the coming session. In the 
meantime the metropolitan water supply, in its various 
aspects, is being investigated by the London County 
Council, and we believe another report on this fruitful 
topic will shortly be issued by that authority. If inquiry 
is still needful, it would seem the better course for the 
Government to undertake it, through the machinery of a 
Royal Commission. An impartial and effective mode of 
investigation would thus be accomplished, and there is 
the greater reason why it should be set on foot, seeing 
that the County Council has itself asked that the Govern- 
ment will proceed with the matter. 

In these three articles we have endeavoured to present 
a fair and concise view of the principal facts relative to 
the water supply of London. We have dealt in the first 
place with the magnitude of the demand and its probable 
growth, estimating also the extent of the resources 
available in connection with the existing works. We 
have subsequently proceeded a step further, so as to 
discover what additional sources of supply exist within 
a moderate distance of the metropolis. Finally, we have 
reviewed the plans which have been proposed for obtain- 
ing a supply from a greater distance, including the more 
recent proposal of Dartmoor, to which probably may be 
added a plan laying its source in Brecknockshire. It 
is to be aly whatever investigation may be under- 
taken, the recommendations of the Rivers Pollution 
Commissioners will be carefully examined, for, according 
to their view of the case, there is no need to go far in 
search of a pure and plentiful supply of water for the 
metropolis and its suburbs. 








NAVIGABLE RIVERS AND CANALS IN ENGLAND. 


By the Railway and Canal Traffic Act, 1888, Section 41, 
the Board of Trade are empowered to send an inspector “to 
report to them on the condition of any canal, on being 
informed by their officers, or otherwise, that the works are 
dangerous or inconvenient to the public and a hindrance to 
traffic.” This clause has not been allowed to remain dormant, 
for we have before us three reports made to the Board of 
Trade on “The River Ouse Navigation,” “The Kennet and 
Avon Canal Navigation,” and “‘ The London and Hampshire 
Canal.” The earliest is dated November 19th, 1890, and the 
latest April 22nd, 1891. The reports are published by the 
Queen’s printer, and can be procured for a nominal sum, 
but as they are not likely to be brought under the notice of 
many of our readers, we propose to call attention tothem as 
impartial testimony to the state of things which exists overa 
large portion of the waterways of the kingdom. The report 
on the Ouse is signed by Major F. A. Marindin, R.E., who 
was instructed to report on that part of the river Ouse 
within the county of Huntingdon from a little above St. 
Neots to Earith, where it becomes tidal, a distance of 243 
miles. The width of this portion varies from 75ft. to 225ft. 
The locks are said to have an average length of 120ft. and a 
width of 14ft., with a fall varying from 7ft. 6in. to 4ft. The 
condition of the navigation and works is with few exceptions 
that of neglect and decay, except where a millowner or miller 
for his personal benefit keeps the sluices or timberwork in 
re 





pair. 

The lock gates need plugging with tarpaulin to enable them 
to hold water; some of the weirs and sluices are tumbling to 
pieces ; in certain reaches the water is very shallow and in 
others choked with rushes. 

Dilapidation is not confined to timberwork, but the brick- 
work of the locks and the earth embankments are also 
greatly out of order, while at Godmanchester lock the two 
upper gates have vanished, and barges are passed through by 
closing the lock with planks. St. Ives staunch or weir is 
100ft. long and 11ft. wide at the top. The structure is built 
of brick, with seven arched openings, in six of which there 
are sluice gates, one for each opening, the seventh being 
built up. This, the most important work on the section, is 
in a similarly bad condition. Of the twelve sluice gates in 
the weir only six are workable, all the gates leak, and the posts 
are rotten. The brickwork of the lock and weir is in fair 
order, the upper gates leak badly, and the lower ones do not 
fit, apparently having been made for another lock. As an 
exception to the general state of things the works at Earith 
are in good order. The Ouse flows into the Wash below Lynn. 
The control of the river is reported to be vested in the following 
bodies :—‘‘ From the sea to about four miles above Lynn, the 
Ouse Outfall Commissioners; from Eaubrink to Denver, the 
Denver Commissioners, who levy no rates; from Denver to 
Earith Bridge, the Bedford Level Corporation; from Earith 
to a little above Brownshill lock the Ouse Outfall Commis- 
sioners—probably. The lock at Brownshill or Bluntisham 
was built by the Eaubrink Commissioners, but this body is 
extinct, and the Ouse Outfall Commissioners are liable for 
the maintenance of the lock. The ‘Seven-holes’ sluice at 
Earith was built by the ‘Wash Commissioners,’ but is 
managed by the Bedford Level Corporation. The Corpora- 
tion of Godmanchester have control over all the gates 
between Brampton and St. Ives inclusive. Under the Act of 
George I. cap. 29, a body of commissioners, viz., six justices 
of the peace, named by Hunts quarter sessions, and six 
Commissioners of Sewers, named by the Conservators of the 
Great Level, are to be appointed yearly, and to have powers 
to protect St. Ives staunch. This body is appointed but 
never meets. Above Brampton there does not appear to be 
any public body responsible for the state of the river. 

“In conclusion, I have to report generally that the works 
and the channel of the river between St. Ives and St. Neots 
are in such a lamentable condition that unless a large ex- 
penditure be immediately incurred in restoring the works, 
dredging the river in many places, and clearing away banks 
and reed beds, which have grown up and are rapidly extend- 
ing, there is imminent risk of the river becoming useless as & 
canal, and that at no remote date. Even now barges are 
unable to get up some reaches when more than half laden. 
The great value of this river as a waterway, if properly 
maintained, is unquestionable, and even in its present defec- 
tive condition, according to information I received from the 
manager of the St. Neots paper mills, it is far cheaper to con- 
sign paper for Newcastle, Leith, &c., by barge to King’s Lynn, 
and thence by steamer, than to send it by railway. It 
appears to me, however, that upon this river the question of 
navigation is so intimately connected with the infinitely more 
important question of drainage, that it is almost essential 
that, in place of the numerous persons and bodies who now 
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have control over the river, there should be some one 
properly constituted body who should be responsible for its 
maintenance from its source to its outlet, including not 
only the locks, sluices, and other navigation works, but also 
the overfalls and weirs and the backwaters and cuts, many of 
which are rapidly filling up and which are of incalculable 
value in connection with the relief of flooding and the 
efficient drainage of the country through which the river passes. 
Such powers might well be vested in a body of representa- 
tives from the County Councils of the different counties 
‘bordering upon the river.” 

After ing the above, it is surprising to find that there is 
any navigation attempted, but the Inspector tells us that 
there are still 37 barges using the river, and that they manage 
to make, on the average, two or three trips a month; only a 
few years since the barges numbered 100. It is refreshing to 
be told that the collection of dues ceases at the upper end of 
this pattern navigation, and that if the barge can manage 
to reach St. Neots, through locks without gates and without 
sills, past beds of rushes extending to the centre of the river, 
and over numerous shallows not affording more than 2ft. of 
water, it may proceed, toll free, if it can indeed get an 
further. The navigation formerly extended to Bedford, 
17 miles above St. Neots, while from Tempsford, below 
Be@ford, the tributary Ivel was once navigable to Biggleswade 
and Shefford. 

The report on the Kennet and Avon Canal is by Col. 
Rich, R.E. On its completion in the early part of this 
century, the canal and adjoining river navigations were 
looked upon as a very important commercial route, it 
forms a connection between the metropolis and Bristol by 
means of the river Thames, and its tributary the Kennet on 
the east, and by the Avon from Bath to Bristol on the west. 
The Kennet navigation is 184 miles long, and the canal from 
Newbury to the Avon at Bath 57 miles long. The rise from 
Newbury to the summit is 210ft., and the fall to the Avon 
404ft. 6in. This change of level involves the passage of 101 
locks. The canal is the property of the Great Western 
Railway Company, who purchased it from the Navigation 
Company in 1852 for a yearly payment of 6s. per share, or 
£7373 per annum. By referring to the map published it 
will be seen that the canal is in direct competition with the 
Great Western Railway, more particularly with the line from 
Reading, vii Newbury and Devizes, to Bath, and it therefore 
is pot surprising to find that from 1860 to 1890 the traffic on 
the canal has fallen from 300,000 tons to 160,000 tons per 


annum. 
The Inspector reports that there is but little traffic on 


ments of the United States and our own Colony of Canada, 
we feel that this country is lagging behind. hile railways 
have increased their lines from single to double, and quad- 
rupled them in many instances, have enlarged their loco- 
motives and increased the speed and weight of their trains, 
except in a few instances nothing has been done to improve 
the accommodation offered by the canals, and the result of 
this policy has been that they, as a rule, have comparatively 
fallen into disuse. 

That this condition is abnormal is proved by the example 
of the Aire and Calder, the Leeds and Liverpool, the 
Birmingham and Oxford Canals, which are managed with 
energy and the intention of securing traffic, with the result 
that they not only pay a handsome profit, but carry in the 
aggregate upwards of 12,000,000 tons per annum. 

Although the volume of traffic in France is much less than 
in this country, the attention paid to it by the State is much 
greater. Between 1814 and 1852 upwards of sixteen millions 
sterling was spent in the construction of canals, and nearly 
five millions on the improvement of rivers. Then for a time 
attention was turned to the development of railways, but 
during the last twelve or fifteen years inland navigation has 
again been fostered, and during that period some seven 
millions sterling has been spent on canals, and nine millions 
on the improvement of rivers; while a law bringing pressure 
to bear on canals with a view to uniform dimensions being 
adopted, has been " 

Tolls have practically been abolished on inland naviga- 
tions, and a large increase of traffic has been the result, 
notwithstanding the low railway rates. 

As our neighbours pursue this policy, it certainly behoves 
our Government to institute a searching inquiry into the 
present unsatisfactory state of the bulk of our waterways, 
with a view to a well-considered report being promulgated as 
to their bearing upon the welfare of the country, and evidence 
should be forthcoming, not merely from England, but also 
from countries where a “ forward” policy has been adopted, 


bodies and other parties interested, empowered to deal with 
the whole question, we do not see how any improvement can 
be effected. 

The precedent of placing the whole drainage area of a 
river under a joint committee of the Councils of the counties 
through which it passes, for the purpose of dealing with the 

uestion of pollution, is one that may well be followed for 
the benefit of parties interested in drainage and navigation. 
A joint committee of the Councils of Lancashire, Cheshire, 
and Derbyshire has already been formed, and gone so far as 
to appoint an engineer and staff of inspectors to deal with 
the pollution of the Mersey and its tributaries, and have given 
notice of their intention to apply to Parliament next session 
for additional powers to give effect to the existing Act. The 
result of their application and further operations will be 
watched with interest, more especially by persons interested 
in the Manchester Ship Canal. 

In the case of the Kennet and Avon Canal, the bad policy 
of allowing a railway company to become owners of a com- 
peting navigation is evident. The canal is allowed to silt up 
and run short of water. The existing law renders this 
change of —* no longer possible; the mistake has 
been acknowledged, but after most of the mischief has been 
done. It does not ay that the cause for the decay of the 
London and Hampshire Canal can be seen so clearly, but it 
is none the less effective, and is attributable to the absolute 
want of push and organisation shown by nearly all the 
owners of waterways. 

While the railways have amalgamated and organised their 
arrangements so that traffic is interchanged on well- 
known terms, and all charges settled at the Clearing-house, 
canal companies have stood aloof from each other, and 
nothing has been done to promote an exchange of traffic ; on 
the contrary, bar tolls exist chargeable on traffic moving 
from one system to another, in addition to the ‘ordinary 
mileage toll. The difference in the size of the locks has been 
a most serious drawback, but want of energy and resource has 
been a more certain cause. There is no uniformity of 
regulations or bye-laws, and no publication to which a 
consignor can refer as an authoritative guide. The Blue- | 
book published last year omits many essentials, and needs 
correction in many particulars. We have only to look to 
the continental countries to see what can be done. France | 
and Belgium are each provided with a boatman’s guide, 











TEST OF AN AMERICAN PULSOMETER. 
By De Votson Woop.! 


THE pulsometer tested was one taken from the ordinary stock of 


. machines of the Pulsometer Steam Pump Company. The test 
which enables an owner to trace a route from one end of the was made at Stevens Institute by C. G. Atwater oat Charles B, 


country to the other, and even into the adjoining countries, | Hodges for their thesis work for 1891. 
and in France canals are being divided into two classes, for | The suction and delivery pipes were each din. diameter. Holes 
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each of which standard dimensions are fixed. In the North | were drilled into the pipes just before entering and just after, 
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the canal, although, if in order, it is capable of accommo- 
dating a barge 69ft. long, 12ft. beam, and 5ft. deep, loaded 
to 60 tons; but mud has been allowed to accumulate, and 
there was a scarcity of water, in some degree owing to 
pumping stations being abandoned. The depth of water on 
the sills of locks was found to vary between 3ft. 9in. and 
dft. 3in. The traders, on whose application the inquiry was 
held, ask that the canal shall be cleansed and the full depth 
maintained, and further that they shall be permitted to use 
steam for haulage. } 

The Inspector states that the works generally are main- 
tained in good order, and advises the Board of Trade to urge 
the railway company to remove the mud accumulated in 
the navigation and reservoirs, but as the canal was not built 
for traffic by steam, and would require a larger outlay for 
repairs if steam was used, he considers that private arrange- 
ments should be made between the company and the traders 
before steam is introduced by the latter. 

The third report on the London and Hampshire Canal is 
by Colonel Rich also, and the inquiry was called for at the 
instigation of the Rural Sanitary Authorities of the Hartley 
and Basingstoke Unions, who complain that the bridges over 


the canal are in a dangerous state. The canal joins the | 
river Wey, three miles above its junction with the Thames, | 


and is continued to Basingstoke, a distance of thirty-seven | 


miles. Our map shows that the line of this canal is nearly 
parallel with that of the London and South-Western Railway. 
it has twenty-nine locks, constructed for barges 72ft. long 
and 13ft. wide, to carry 50 tons, and appears to have cost 
£186,000. 

The Inspector finds that the bridges are of two kinds, 
segmental brick arches and wooden turn-bridges, and that 
both descriptions are in a defective, and, in some cases, in & 
‘“‘dangerous state,” especially the timber ones, while the 
brick arches are not sufficiently strong to carry with safety 
the “‘ traction engines and heavy four-horse cartloads of coal, 
&c., that are driven over them.” He, therefore, recommends 
that steps be taken to have these works properly attended to. 
“There is hardly any traffic on the canal.” 


The reports deal with typical examples of waterways, and | 
show the decay into which want of foresight, neglect, and | 


bad management on the part of Parliament and the share- 
holders has brought one of the great means of communication 


of the country, and we find the waterways which should be | 


highways available for public use to the best advantage, are 
fast becoming a hindrance, and their works a danger to the 
community. Undoubtedly it is necessary that the question 
should be thoroughly dealt with by Government, and the 
authority can only emanate from Westminster. The 
absurdity of leaving the interests of navigation and drainage 
in the valley of the Ouse to run the gauntlet of opposition 
from seven public bodies needs no comment, and until one 
authority is formed, with representatives from the different 


of England and in the Midlands there are a few enterprising 
canal carriers who are pushing traffic wherever there is an 
opening, but the difficulties they experience must be almost 
insurmountable, as there are no through routes or any con- 
siderable distance under one management. The shortest 
route from Hull to Liverpool is only 146 miles, 41 miles 
being in the estuaries of the Humber and Mersey, the remain- 
ing 105 miles is divided among no less than six companies, 
the Aire and Calder, the Calder and Hebble, the Hudders- 
field Canal, owned by the London and North-Western Rail- | 
way Company; the Ashton Canal, the Rochdale Canal, and 
the Bridgewater Canal, now the Manchester Ship Canal 
Company. The route from the Midlands to the metropolis | 
is handicapped in a very similar manner, railway companies | 
having usually acquired a portion of the route. | 
We contend that the whole question should be thoroughly | 
sifted by a committee of oe % 7 — means | 
can the necessary information ee ee rated steam, as found from ‘‘ steam tables” for the given pressure 
mittee sat in 1883 under the chairmanship of Mr. Salt, and | plus the heat of superheating, minus the tempesetare of the dis- 
the evidence taken was of a most valuable and surprising charged water ; or, 
nature, and has done much to arouse the interest since taken |  ’ pounds water x increase of temperature 
in the question of inland ——- The — sd | Pounds of steam = ~ House . 
not complete their labours during the session, and merely | ,,, . . 
reported the evidence already taken, with a recommendation | Thie procem negioct, the weight of the steam condensed by the 
that they should be re-appointed during the next session. | po, ak. 
Unfortunately this recommendation was never carried out, | “ ‘The work was computed by means of the pressure gauges and 
and we find Mr. Salt in the position of chairman of the | the quantity of water as measured by the meter. The gauges were 
North Staffordshire Railway Company. The full benefit of | 3ft. apart vertically, and this amount was added to the head of the 
the inquiry has not, therefore, been realised to the public, | suction, This method determined the work done by the pump, as 
for we are confident that if a report had been issued we | it eliminated the effect of friction and losses due to bends, or, 
should not have had a halting paragraph from a Board of | in short, any losses in and along the pipes. 
Trade inspector on the adoption of steam on canals. Steam | Test 1 gave the following :— 


leaving the pump for attachments of pressure gauges, and the 
| insertion of mercury wells for determining the temperature. The 
| return pipe for receiving the discha: water was of such con 
| struction as to avoid syphoning. The water was returned to a 
tank, from which it passed through a meter to the large tank from 
which the water was originally ays er An even temperature 
was maintained in the large tank by admitting cold water and pro- 
viding for an overflow of the surplus amount. The steam pipe was 
lin, in diameter, and a throttle placed about 2ft. from the pump, 
and pressure gauges placed on both sides of the throttle, and a 
mercury well and thermometer placed beyond the throttle. Thus 
a definite knowledge of the steam was obtained. The wire-draw- 
ing, due to throttling, caused superheating. 

The pounds of steam used were computed from the increase of 
temperature of the water in passing through the pump. We have 
Pounds of steam x loss of heat = pounds of water x 
increase of temperature, 
from which the pounds of steam may be computed. The loss of 
heat in a pound of steam, with the total heat in a pound of satu- 














is now in use on the narrow canals between London and | Average rise of temperature of water = 447° 
irmi irmi the Mersey, en route | Ave egrees of superheating .. 181° 
Birmingham, and Birmingham end y» | ‘Total heat of steam above 79:62" 1,118°67° 


to Liverpool, as well as on the more important 


canals in Lancashire and Cheshire, as well asthe Aireand| jute" Pumped, pounds 


| v Heat absorbed B.T.U. .. .. 1... 2. ss 1,815,197 
| Calder Navigation in Yorkshire, and its use. should be | Bom. pet goed 1 absorbed, foot-pounds 1,418,160, 047 
team used le . MGB... 4s ce oe ’ 

encouraged. iin Height of lift, actual, in fect... 25°3 

| We contend that the means of communication are such head by gauge on lift, fee 29°9 
aon factors in the well-being of von yom ery A = Height of guction, actual, feet tise, tek’ RAs 
unless they are reasonably well managed, the State sho of vacuum gauge on suction, feet. 2 
take cognisance of the facts with a view to amendment, and jr nenphagdy orp s | gauges, w aaa 
that in an age when roads have been improved and carry | Duty = foot-pounds per 101b. steam |. 105,114 

is have been abolished and | a! oa 
Vi 


heavier loads, when turnpike tolls 
bridges freed, it is an anomaly to sit still and allow inland 
navigations to silt up and become useless, without even going 
the length of a complete inquiry into their condition, 
prospects, and ibilities. 


Three other tests were conducted in a similar manner, and gave 
the following duties per 100 Ib. of coal :—13,391,000,-11,050,000, - 
12,036,300 foot-pounds. ‘ 

The steam ron were 19, 30, 43°8, 26°1 pounds, It is 
peculiar that in the first test, a pressure of 191b. of steam should 
produce a greater number of strokes and pump over 50 per cent. 
more water than 26°] lb., the lift being the same. 


’ From a presented at the New York meeting of the American 
Society of Mechanieal Engineers. 


In our opinion, if dealt with in a masterly manner, the 
canals may be made more valuable to their owners, as well as 
to the public; and when we have regard to the immense 
outlay made on canals by foreign Governments, and to the 
sums spent year by year on similar objects by the Govern- 
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| those used in an arc lamp. Fig. 2 shows the method of 
holding the carbon, which can be moved about readily by 
the hand to any suitable position. 
The object to be welded is connected to one pole of 
the source of electrical energy, and the carbon to the 


THE BENARDOS-HOWARD ELECTRIC WELDING 
PROCESS. 

On Monday, December 21st, a large party of gentle- 
men visited the works of Messrs. Lloyd and, Lloyd, the 
well-known tube makers, at Old Hill, Birmingham, by 
special invitation, to witness the working of the 
Benardos-Howard electric welding process. A special 
train left Paddington at 9.45 am., by which the 
visitors were conveyed to Birmingham, arriving there at 
12.30, where luncheon was served at the Great Western 
Hotel, and the train proceeded at 1 p.m. to Old Hill,whence 
the party were taken in carriages to the Coombs Wood 
Works. 

These works adjoin the Birmingham Canal, and are in 
the centre of the thick coal district, and close to some of 
the best known Staffordshire ironworks ;they cover part 
of an estate of about thirty-five acres belonging to Messrs. 
Lloyd and Lloyd. Fig. 1 is a plan of the estate, from 
which it will be seen that attention has been paid to the 
wants of the workmen, of whom about 1000 are employed, 
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Fig. 1-PLAN OF COOMB’S WOOD ESTATE 


and many live in the cottages shown to the left of the 
lan, where a playground is provided for the children. | 
We are informed that the average stock kept at the | 
Coombs Wood Works is about 200 miles of finished tubes. | 
The machinery throughout the works isdriven by engines | 
developing 400 to 500 indicated horse-power, the electric | 
light is largely employed, and ventilaticn is effected by | 
means of three Blackman air propellers. In order to 
insure soundness in the tubes, a hydraulic system is in 
use for testing, and a pressure of 800]b. per square inch 
is kept up, which by means of intensifiers can be in- 
creased to any pressure that may be required. 

Messrs. Lloyd and Lloyd also employ from 200 to 
800 men at their works in Birmingham and elsewhere 
in the manufacture of lap-welded tubes and coils of all 
kinds, and these works are all connected to the offices 
by means of the telephone, where tape printing telegraph 
instruments are also employed. We believe that this 
firm was the first to manufacture large welded iron tubes 
by the gas process which has been since used by Mr. 
Samson Fox for his well-known corrugated flue tubes. 
Until recently, however, there has always been a con- 
siderable amount of waste, owing to the breakage of 
tubes when undergoing the process of being made 
into bends and elbows. With a view of effecting a 
saving in the cost of welding, and of obtaining a 
clear heat, the attention of Mr. Henry Howard, of Stone- 
house, Kidderminster, one of the partners in the firm, 
was directed to the Benardos electric welding process, 
which has been for some time used in Russia. Mr. 





Fig. 2—-CARBON HOLDER AND TABLE 


| 
Howard has taken out many patents for improvements to | 
the process, and the success which has now been obtained | 
is pasty due to his exertions. A plant was obtained, | 
and Messrs. Lloyd and Lloyd secured the sole right to 
use the processin Great Britain. At first three Russians | 
were employed to carry on the work, but in a very short 
time it was found possible to educate ordinary labourers to 
take charge of the welding plant, and for some time past 
no foreigners have been engaged in the works. The 
— employed is quite different from the Thomson- 

ouston method. The latter consists in causing a 
current of electricity to flow through the two portions of 
metal which are to be united, and owing to the high 
resistance of the imperfect junction of the two parts, the 
joint is raised to a welding temperature. This process is, 
therefore, eet applicable to wire-welding, and to 


objects which are comparatively long in proportion to 


their sectional area; the Benardos process, however, 
consists in causing an electric arc to be formed between 
the metal to be welded and a carbon pencil similar to 
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other. On commencing work it is necessary first to 
allow the point of the carbon to touch the work in order 
to start the arc; the carbon is then moved to a distance 
of from l}in. to 8in. from the work, according to the 

otential employed, and we were informed that arcs 6in. 
ong could be obtained in welding iron. It may be noted 
that the carbon is the negative pole, and, as Professor 
George Forbes remarked, it is doubtless due to the iron 
becoming vaporised that the long arc is obtained. This 
suggestion is well borne out by the long are which Mr. 
Ferranti has obtained, by placing a thin iron wire in the 
axis of the positive carbon of an ordinary continuous 
current arc lamp. Fig. 3 shows the general plan of con- 
nections from the dynamo to the welding tables, and it 
will be seen that it is necessary to provide an adjustable 
resistance coil for each welder, for the same reason that 
resistances are used in 
arc lamp circuits in order 
to obtain a steady arc. 

In the welding shop 
at Coombs Wood Works 
the power is produced in 
the first instance by a 
a compound _ condensing 
X engine built by Messrs. 

; Davey, Paxman, and Co., 

and indicating 100-horse 
power, according to dia- 
grams taken by Mr. 
Henry Lea, C.E., who is 
the consulting engineer 
to Messrs. Lloyd and 
Lloyd. This engine drives 
by means of link leather- 
belting three continuous 
current shunt - wound 
dynamos, built by Messrs. 
Crompton and Co. Two 
of _ these machines 
develope 3800 ampéres 
each, the third 200 
ampéres, all at 150 volts. 
The commutator brushes 
are of thin copper 
plate; but an additional strip is provided with 
carbon ends, to diminish the sparking caused by 
sudden changes of load. The switch-room contains 
the ordinary measuring instruments, field magnet- 
coil resistances, &c. The battery-room, which is a 
notable feature in the arrangement, contains 1800 cells 
of the Benardos type. These cells are placed on varnished 
wood frames, in five tiers one above the other, and are 
coupled in series of fifty, so that a very large current 
output can be obtained. The cells themselves are of 
glass, and are 10in. high by Tin. wide and deep; each cell 
contains four positive and five negative plates of the type 
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NEGATIVE OMNIBUS MAIN 
Fig. 3—-DIAGRAM OF WELDING CONNECTIONS 


shown in Figs. 4 and 5. Fig. 4 shows the lead frame, 
which is first cast, then thin strips of lead alternately flat 
and corrugated are placed vertically inside the frame, and 
the ends are burnt on by means of the electric arc, a very 
small carbon and moderate 
current being used, and it 
requires only a touch of the 
carbon point to fix the ribbon 
in place. In this case the 
current flows from the car- 
bon which is the positive 
pole to the lead grid. It 
will be noticed that there is 
a a strong resemblance be- 
tween this plate and the 
D.P. plate made by Messrs. 
Drake and Gorham. In the 
latter, however, the ribbons 
ae of lead are horizontal when 
7 in position. The plates 

= =x -:«Oused in the Benardos cells 
Fig. 4—Frame of Lead Plate are all alike, and no paste 
is used. They are not 

formed in any way before being put into use, but 
while in use are from time to time connected in alternate 
directions with the dynamo. This form of cell has been 
found specially adapted for electric welding. The weld- 
ing machines in use consist of one special machine with 
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a gyrating carbon, four welding tables, and one lathe, two 
mending tables, and four lead welders. The amount cf 
current required for these is roughly as follows: 





Ampéres, 

Gyrating carbon machine sang sthaececcqndas 
4tablesat 200 amperes... .. ... 2. ... «. «.. 800 
Becca | tee AIIM A 
2 mending tables at 50 ampéres .. ... ... .. ... 100 
4 lead weldersat 15 amperes... .. .. ... ... ... 60 
Tigi OF ea: asc, ch fae, 3 ee 

ee ee: 2 


As the output of the dynamos is, as before stated, only 
800 ampéres, this leaves 910 to be made up by the 
battery, supposing all the machines to be at work at the 
same instant. It is found, however, that as the work is 
intermittent the engine can be kept at full load, and the 
current is stored in the cells when the tables are not 
in use. 

During our visit the reservoirs for containing the com- 
pressed air for the Westinghouse brake were being 
welded upon the gyrating carbon machine. These are 
made of wrought iron, No. 10 S.W.G.; they are 2ft. 
long and 10in. diameter, and are lap welded. The 
carbon is made to gyrate in order to obtain 
a larger surface heat. The lap is first welded at 
each end of the cylinder for a distance of about 4in. 
These welds are allowed to become cold, after which the 
rest of the seam is welded in about four heats. On the 
first application of the arc the surface of the iron melts, 
and it has the appearance of being covered with melted 
borax, but no flux is used. The molten iron runs 
between the joint, and when the welding temperature is 
obtained the cylinder is slipped along the semicircular 
anvil on which it rests, and the joint is hammered by a 
Player’s mechanical hammer with the well-known air- 
cushioned head. The seam, 2ft. long, can be welded 1p 
in about nine minutes. Two men are required to 
manipulate the work, and the positive cable is held on {o 
the reservoir by means of a pair of ordinary tongs. Tle 
ends of the reservoir are afterwards put in by the same 
process. 

















Fig. 5-LEAD PLATE OF BENARDO'S CELL 


It may be pointed out that iron of 18 or 20 gauge is 
easily welded without being injured, and is made into 
petroleum casks. The process of cutting out plates 
of any shape by means of the arc was then shown. 
The carbon is preferably held under the plate, so 
as to allow the molten metal to fall away. Holes 
can be drilled in this way also, and it is quite 
possible to do this work under water. In the case 
of large tee joints of pipes of 10in. or 12in. diameter, a 
portion is cut out of one pipe by means of the arc, the 
end of the other piece is then cut to shape by the arc, the 
two are put together and roughly tacked, the joint is then 
raised to the requisite heat, and small pieces of iron are 
welded into it until a perfectly sound junction is made. 
Many beautiful examples of this class of work were exhi- 
bited in the sample-room, in some cases pipes of 1l}in. 
diameter being welded into large thin pipes of at least 
12in. diameter. The process of repairing a broken pump- 
rod was also shown. The fracture had taken place 
where the hollow wrought iron tube 5in. external dia- 
meter and 3in. thick had been joined to the solid end at 
the bottom. The arc was used to raise the broken part 
to a welding heat, after which small wedges of iron were 
welded into the crack. The welding lathe is used to put 
flanges on tubes. Short ends of tubes, about 4in. dia- 
meter and 6in. long, were being operated upon during our 
visit. The tube was chucked in an ordinary face-plate 
with the flange end outwards, and while the lathe was 
rotating the carbon was applied, and an arc about 2sin. 
long formed. The joint was heated to welding tempera- 
ture all round, and was finished off by means of a roller 
of suitable form brought up to the flange by means of a 
slide rest. : 

Some large wrought iron water tubes were exhibited 
26in diameter and jin. thick, which had been welded 
longitudinally by this process. The end joints were 
n by means of rivetted angle iron. These tubes are 
intended for a colliery at Miiki, in Japan, and have 
spigot and faucet joints. They are part of a large piant, 
consisting of two of Davey’s compound differential 
pumping engines of 500-horse power each, built by 
Messrs. Hathorn, Davey, and Company, of Leeds. 

A cast iron shrouded pinion was also shown, into 
which two new steel and three cast iron teeth had been 





welded to replace broken teeth. 
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Passing now to the sample room, among many other 
specimens we may select Westinghouse brake reservoirs, 
which had been tested by hydraulic pressure to destruc- 
tion, and had burst at from 700 lb, to 7501b. per square 
inch, then giving way at the ends, but through the 
solid metal and not at the welds. Steel files had also 
been welded, and many varieties of difficult tee-joints 
and thick flanges welded to thin tubes. 

In order to test the relative value of the electric welding 
process in comparison with the solid metal, and also with 
the best class of smiths’ weld, investigations were carried 
out by Mr. Henry Lea in conjunction with Messrs. David 
Kirkaldy and Son, of London, and for this purpose 210 
bars of varying thickness and qualities of iron and steel 
were electrically heated and welded by ordinary unskilled 
workmen, and were compared with fifty bars welded by 
good engine smiths in a coke fire. 

The average ratio of weld to solid of the 150 iron bars 
electrically welded was 85:5 per cent., and of the sixty 
steel welds 80°8 per cent.; in each case the average of 
ten welds was taken. 

The following table will be found, we believe, of great 
interest. The first column gives the ultimate stress in 
tons per square inch of the original section of the test 

jiece, and the last column, headed “Figure of merit,” 

been added on the suggestion of Mr. Henry Lea, and 

has been obtained by multiplying the ultimate stress in 

tons by the percentage reduction of area at the fracture. 

It is intended to show the comparison between electrical 
and hand welding at a glance :— 
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20°9 2x Parkgate Steel 9°3 1°9 69°1 | Hand (194) 
” »” ae 18°4 3°8 73°6 | Electric 410) 
20°4 | 2x4 m 15°9 +81 | 82°3 | Hand 324) 
” ” ” 15°4 7°3  86°4 Electric 323 J 


After having inspected the process of bending the 
“skelps” for tubes, the party then returned to town, 
arriving at Paddington at 6.30 p.m. This electric weld- 
ing process is, we believe, capable of wide application, and 
the faces of the weld are not subjected to the danger of 
becoming covered with dirt. Messrs. Lloyd and Lloyd 
have the sole right as we previously remarked, for Great 
Britain, and are prepared to permit the process to be 
worked on a royalty. 








THE CHARTERED INSTITUTE OF PaTENT AGENTS.—At the third 
qualifying examination held by the Chartered Institute of Patent 
Agents last month the following candidate satisfied the examiners: 
—Messrs. J. B. Howard, of Halifax; W. J. M. Jackson, and R. 
North, of London. 


M. VavussENaT.—The death is announced, at Bagntres-de- 
Bigorre, of M. Vaussenat, a civil engineer of considerable 
eminence, and the constructor of the observatory upon the summit 
of the Pic du Midi, which was built about fifteen years ago, and 
which has been of such great service to the district that the 
National Agricultural Society of France recently presented M. 
Vaussenat with its gold medal. The money required for the 
observatory was in great part collected by M. Vaussenat, who 
went about the country lecturing and exhibiting plans of the new 
building. M. Vaussenat was a native of Vizille, near Grenoble, 
and after going through the Ecole Centraleand passing his examina- 
tions for engineering with great credit, he spent several years in his 
native district, many of the geological discoveries in the Dauphiny 
and Savoy Alps being due to him. Having been sent upon an 
engineering mission into the Pyrenees, he became much attached 
to Bagntres-de-Bigorre and took up his residence there, his 
researches into the geology of the Pyrenees being deemed of high 
vaiue. He was an intimate friend of M. Carnot. 

ENGINEERS AND FIREMEN FOR THE RoyaL Navy.—We have 
shown on several occasions the difficulty that would be experienced 
in securing capable engineers and firemen for service on board her 
Majesty’s ships in the event of a maritime war. Ironclads are 
fitted with numerous mechanical contrivances, the successful 
working of which depends upon the scientific attainments of the 
engineers and efficient stoking. The fastest cruiser in the Navy 
would sacrifice some part of her speed by the employment of 
unskilled engineers ay ignorant firemen. e Admiralty is well 
aware of this awkward position of affairs, and steps have been 
taken to retain a reserve of firemen and stokers. ese Men are 
not of much use unless they have received training on board shi 
at sea, and the Naval Defence Act of 1889 was to samaly 
this defect as regards officers and skilled labour, and certificated 
engineers of the mercantile marine were invited to enrol themselves 
in the reserve ; but up to the present the scheme is almost a 
failure. The Admiralty want chief and assistant engineers, 
but up tothe last day of September this year the number had only 
reached 105. This isnot so manyas it was contemplated would offer 
their services, but if at the expiration of another two years the like 
percentage join, the reserve may be sufficiently completed to fill 
3 the force. Engineers are not called upon to attend drills, but 
there is something to be learnt on Royal Navy ships which is not 
taught in the sister service. The introduction of electricity in 
merchant ships will give engineers a qualification gathered from 
experience. But there are other things to be studied in connec- 
tion with ships of war. It speaks well for mercantile marine 
engineers that 105 have sufficient confidence in their abilities to 
feel themselves competent to superintend the complicated 
machinery now to be found in the various classes constituting the 
fleets of the Queen’s service. With respect to firemen, we suspect 
that, on an emergency, a large number of men working in 
engineering establishments throughout the United Kingdom 
would volunteer their belp as volunteers, for a limited period, on 
suitable remuneration. Landsmen, however, are almost helpless 
if they are sea-sick. Till men get on their sea-legs they are not 
thoroughly efficient for smart work, and ships propelled by steam 
might be so soon in action as to leave no time for acquiring this 
necessary accomplishment. The pressgang, in former years, bore 
away landsmen, who became useful when incorporated with 
regulars. The evil of a war would consist in the depriving 
merchant vessels of engineers, firemen, and sailors.—Liverpool 
Journal of Commerce. 





TYPICAL SCREW PROPELLERS 
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SCREW PROPELLERS. 


THE accompanying sketches 
were made from models shown 
at the recent Naval Exhibition. / 
The names of the ships and 
their speeds are as follows :— 

8 


Knots. 
Sa re 
Passenger by Hawthorn, 
Leslie, and Co. .. .. 
Empress of India, &c. .. 
Teutonic, &c. .. .. .. 20°36* 
H.M.S. Latona, Naiad,&c. 20°11 
H.M.S. Sybille, &c. .. 20 
Latest t forged steel 
propeller by Yarrow 
Beek slaw ss = \ 
Thornycroft torpedo boats— \ 
10. Royal Navy, known as \ 


ews Ls cs 19 X 
11. French torpedo boat 25 


* Mean speed during passage. 
After our readers have examined them, 


PONS grr 





_— will, we think, 
be convinced that one propeller “is as good as another and 


better.” 








PRESERVATION OF WOOD. 


ACCORDING to the Comptes Rendus Mensuel di la Société de V Indus- 
trie Minerale, some experiments have been made at St. Elroy, in 
Auvergne, France, on the actual effect of preservatives on the 
durability of wood of different kinds. 

Seven woods were selected:—Oak thirty-five years old, oak 
twenty-seven years old, fir, pine, birch, beech, poplar. The tests 
were made on fifty-two discs, each jin. thick. Two discs of each 
wood were kept dry above ground, and the remainder were sus- 
pended in a cage in a damp mine having a temperature of about 
75 deg. Fah. Twospecimens of each wood were untreated in any 
way, while the others were protected by some one of the follow- 
ing substances :—Solution of sulphate of iron, solution of sulphate of 
copper, solution of chloride of zinc, creosote, oil paint or tar. 

@ specimens were examined at various periods, from six 
months to eight and a-half years. The unprotected specimens were 
all destroyed in from two and a-half to three and a-half years, the 
order of durability being about as follows:—Beech, oak No. 1, 
—, oak No. 2, birch, fir, pine. The preservative effects of the 

ifferent substances is - ee in the following table from the Engi- 
neering Record, which shows the increased durability, the unpro- 
tected specimens being taken as unity :— 























2k 2a | Fir. | Pine. Birch. |Beech Poplar. 
| 

Tar .. .. .. .. 28°7 | 24°6 | 268°5 | 87°5 105°4 | 26°2 150°4 
Chloride of zinc .. 10°5| 9°2| 50°0 | 263 18°6 |52°5 | 84°7 
Oil paint .. 61/1072) 81°7 | 545  25°0 [121 2°5 
Sulphate of copper.. 42°1 | 26°4 | 12-0 | 8-0, 1:8 | 2°5| 15° 
Sulphate of iron .. 18°0|12°5 | 1271 | 4:2) 4:7 | 35) 2-9 
Creosote .. .. ... 1:7| 09) 2°5 | 44) 06 | 83! 1°83 








These results differ considerably from those of experiments made 
elsewhere, creosote being generally regarded as one of the best 
preservatives, 








THE PROGRESS OF THE TUNNEL UNDER THE 
MERSEY. 

THE difficulties which have attended the construction of 
the tunnel under the Mersey have directed much attention 
to it. The tunnel, it will be remembered, is being constructed 
to receive the Vyrnwy aqueduct, for the water supply of 
Liverpool. It is satisfactory to know that the work is now 
proceeding satisfactorily. On Tuesday afternoon the weekly 
meeting of the Liverpool Water Committee was held. The 
following report was submitted from Mr. Deacon :—‘‘ Vyrnwy 
Aqueduct: Tunnel under the Mersey.—The progress continues 
to be satisfactory. Out of 805ft.—the distance from the 
centre of the Lancashire shaft to the centre of the Cheshire 
shaft—a length of 352ft. was completed at the end of last 
week. On theresumption of work on 12th November last, after 
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the Corporation had taken it into their hands, a rate of about 
25ft. a-week was attained. The rate has since been increased, 
and last week a length of 49ft. 6in. was driven and lined. It 
is probable that about 50ft. a-week will prove to be the 
maximum speed attainable with the old shield, defective in 
many respects and patched as it is. This is undoubtedly 
satisfactory progress, but with a new shield, designed by the 
light of experience gained in this work, there can be no 
doubt that an even higher s can be obtained, and that 
the operations could be carried on with little or no risk. 
The immunity from serious stoppages since the resumption 
of the work has been chiefly 4 to the fact that no 
important disturbance of the strata surrounding the tunnel 
has taken place. The materials are still for the most part 
open gravel, sand, and silt, crossing the face of the work in 
ever varying thicknesses, and so long as they remain un- 
broken and the shield is simply called upon to cut through 
them a circular hole 10ft. 3in. in diameter, the difficulty and 
danger of driving are reduced to a minimum. The tunnel 
is now under the deepest part of the channel, from which it 
is se ted by about 22ft. of open water-bearing strata. The 
depth of the water in the channel at high tide is 22ft., and the 
head of water at the lower of the exposed face is then about 
54ft.” Mr. Deacon remarked that the tunnel was now in the 
deepest part of the channel, and since the report had been 
written another 12ft. had been driven. He had, he said, 
confidence in the old shield, and the probabilities are that it 
will complete the work. An improved shield is being con- 
structed, the object being to save time in case of a break- 
down. Mr. Deacon said he had several times been in front 
of the shield, and nothing could look better than it does. 
If the work proceeds at the same rate as of late, it will be 
finished in about nine weeks. 








THE HULL AND DistTRICT INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The third general meeting of the members of the 
above institution took place on Tuesday, 15th inst., in the rooms, 
Parochial Office, Bond-street, Hull, the President, Mr. C, F. Amos, 
in the chair, when the following new bers were elected 
Messrs, Maxted, F. Knott, Alex. Thomson, G, Clark, F. Harman 
Lewis, allof Hull; Mr, J. B. Edmiston, ~— Mr. A. Cochrane, 
Grovehill, Beverley, and Mr. John Fox, of Grays, Essex, and the 
following nominated for election at the next meeting :—Messrs. 
J. H. Hopwood (Rose, Downs and Ler ay and Mr, Tate 
Earle’s Co.), after which a paper was read by Mr. W. B. Dixon 
Earle’s Shipbuilding Co.) on ‘‘ Some Recent Admiralty Machinery 
Contracts and Trials,” in which he gave an interesting description 
of the propelling machinery of H.M. ships Pearl, Philomel, 
Andromache and Apollo, engined by Earle’s Co, Hull, and com- 
pared by the aid of tables the relative performances of the four 
ships named, as obtained upon the Admiralty steam trials. In 
continuation of his subject the author of the paper also drew 
attention to the difficulties that had been experienced, Lege A 
in the working of the type of double-ended multitubular boiler 
having a combustion chamber common to the whole of the furnaces 
when subjected to forced draught, and he explained what steps had 
been taken to endeavour to overcome these troubles, and he expressed 
an opinion that the separat busti type of boiler 
was preferable in many respects, giving his reasons for such an 
opinion, The discussion which followed the reading of the paper 
was entered into by Messrs, C. F. Amos, R, Carson, T, Thompson, 
F. H. Pearson, D. Douglas, J. R. Smith, J. Jamieson and A. N. 
Somerscales, and a cordial vote of thanks was accorded to Mr. 
Dixon for bis estimable paper, 
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RAILWAY MATTERS. 


Now that the South-Western Railway Company has 
urchased, subject to the assent of Parliament, the Southampton 
om it is expected that the change will be of immense benefit 

to the town. 


Tue Government of Bolivia is arranging for the con- 
struction of a railway from La Paz, the capital, to the principal 
tributaries of the Amazon. This railroad, which will a about 
sixty miles in length, will afford Bolivia an outlet to Europe and 
the United States by way of the Atlantic Ocean. 


Mr. J. C. Grant Witson, son of Mr. John C, Wilson, 
M.1.M.E., who served his time at the works of the Avonside 
Engine Com Bristol, has been appointed locomotive superin- 
tendent of the Manila Railway. Mr. Grant Wilson has recently 
constructed one of the most difficult sections of the line. 


Mr. Kercuum, engineer of the Chignecto Marine 
Transport Railway, has gone to Ottawa to ask the Government for 
financial aid to further prosecute the work—the Chignecto Ship 
Railway. Three millions and a-half of English capital have 
already been expended, and it is estimated that a million and 
a-half more will be required to complete the undertaking. 


A HEARING was called before the Massachusetts Rail- 
road Commissioners in Boston recently in order that the public 
might present its views on the zone system of railroad fares, but 
no one appeared in any other capacity than that of a listener, and 
the hearing was closed. Chairman Crocker ‘announced that the 
Board would investigate the subject, and embody the results in 
the next annual report. 


Tue Mersey Railway, which has hitherto stopped 
short at James-street, near the pier-head, Liverpool, has now been 
nninty extended to a new terminus situa at the bottom of 

nelagh-street, under the Cheshire Lines Station, so that in a 
few weeks ee from Cheshire by the new branch tunnel 
will be enabled to connect with the Midland, Great Northern, and 
Manchester, Sheffield, and Lincolnshire system. 


Tue west span of the Great Northern Railway bridge 
over the North Fork of the Columbia River, six miles from 
Columbia Falls, Mont., fell on the 4th inst., carrying with it nine 
men, three of whom were killed. Four others will doubtless die. 
The bridge was in course of construction and nearly completed. 
The span was 60ft. long, and the men fell a distance of 84ft. The 
— will delay the extension of the Great Northern about two 
weeks. 


Tue following Welsh Bills have been deposited: The Barry 

New Dock ; Newport Tramways ; Vale of Glamorgan Railway ; 
Turch and Tawe Valley Railway ; Milford Docks ; Great Western 
Railway—Neath River Crossing ; Amalgamation of Ross and other 
lines—the Rhondda and Swansea Bay—extension to Neath and 
Swansea—and the Taff Vale Railway Bill, to carry out certain 
works, acquire land, to abandon an authorised railway, and to 
raise additional capital to the extent of £300,000. An import 
dock is being discussed at Cardiff. 


Tue Chief of the Department of Transportation for 
the Chicago Exhibition reports that a great interest is shown 
among railroad managers, and that there is every prospect of a 
magnificent display of all objects which will illustrate the growth 
and development of the science of transportation. He says that 
the London and North-Western Railway of England has decided 
to make an exhibit of its track, tools, appliances, equipment, &c. 
The chief of this department invites correspondence with railroad 
men and manufacturers, and is especially desirous of obtaining 
information regarding relics of the early days of railroads in this 
country. 


WE have received a copy of the “ Railway Diary and 
Officials’ Directory,” also a ‘‘ Railway Al k” for the ing 
year, both published by Messrs. McCorquodale and Company. 

e Diary contains particulars of al] the railways; a list of the 
directors and officers; the weekly traffic returns for 1891, with 
blank columns for 1892; and an abstract of four half-years’ 
accounts of some of the principal companies. Also railway 
agenda, dates of meetings, salaries, interest, annuity, wages, and 
other useful tables; postal, stock, stamp, city and banking direc- 
tory ; State and railway publications directory, kc. We have 
always found this a most useful directory. 


THE moving sidewalk at the World’s Fair grounds was 
opened to the public on November 25th. About 300 representative 
men went by special train from Chicago to inspect this novelty. 
One of the criticisms made of this means of transportation was 
with reference to the danger to old men, ladies, and children, but 
experience from a week’s use of the road shows that there is no 
trouble in this respect. The s is so slow that there is no 
difficulty in getting on or off. is exhibit is on a wooden trestle 
25ft. high, the sharpest curve having a radius of 75ft. The side- 
walk is 900ft. long, having 360 deg. of curvature in that length. 
When hauling about 350 passengers, which is about one-third of 
the a of this experimental line, the additional power ex- 
pended is about 2}-horse power over and above that necessary to 
move the walk. e Railroad Gazette says: Road is now in full 
operation and is carrying a large number of passengers. A full 
view of the World’s Fair grounds is obtained from the seats of the 
cars. 


Tue London, Brighton, and South Coast Railway Com- 
pany have in view the enlargement of their Victoria Station, for 
which purpose it will be necessary to acquire land lying between 
the station and the Buckingham Palace-road, and extending from 
Belgrave-road on the south to Wilton-road on the north. Parlia- 
mentary powers are also sought to stop up that part of Wilton-road 
which lies between the Buckingham Palace-road and the western 
entrance to the station, substituting a new junction with the 
Buckingham Palace-road immediately to the northward of the site 
of the present junction and also a widening of Wilton-road. It is 
further proposed to reconstruct the Elizabeth-road Bridge, which 
carries the St. George’s-road over the Grosvenor Canal, and over 
the railways of the London, Brighton, and South Coast and the 
London, Chatham, and Dover companies, and at the same time to 
widen the former ea yo railway, for which purpose it would 
be necessary to take the a and part of the waterway of 
the Grosvenor Canal. The Chatham and Dover Company might 
much more profitably spend some money in replacing a lot of its 
disgraceful, dirty, worn-out stock with some that is cleaner and 
safe, and in a better and cheaper mode of lighting. 


As tending to show the results in the north of the county 
of the recent struggle for lesser railway rates, Mr. John Ridgway has 
during the week called the attention of the Executive Council of the 
North Staffordshire Chamber of Commerce to the schedule of rates 
and charges applicable to the North Staffordshire Railway Com- 
pany, lately issued by the Board of Trade. He said the Railway 
Committee of that Chamber had to fight the railway company 
upon three =o classification, and terminal charges. 
As to the latter, the company had practically established 
their case; but the traders received the advantage of a 
reduction of the charges as proposed by the company, and 
also a specification of the charges. With regard to the table of 
rates, that put forward by the company had undergone a consider- 
able reduction, and with respect to the classification this had been 
considerably extended, and made, as the committee had asked, 
more — ete than the one propounded by the company. Mr. 
W. D. Phillips, general manager of the North Staffordshire Rail- 
way Company, said it was satisfactory to know that after so many 
months of disputes, which had divided the railway company in 
some degree from their best customers, they had arrived at a con- 
clusion which was gratifying to all concerned, 








NOTES AND MEMORANDA. 


Tue death rate in England and Wales varied from 11°7 
at Portsmouth to 32°8 at Newcastle, 


Tue deaths registered last week in twenty-eight great 

towns of England and Wales corresponded to an annual rate of 19°1 

er 1000 of their aggregate a which is estimated at 
,405,108 persons in the middle of this year. 


In London 2625 births and 1449 deaths were registered 
last week. Allowing for increase of population, the births were 5, 
and the deaths 329, below the average numbers in the correspond- 
ing weeks of the last'ten years. The annual death-rate per 1000 
from all causes, which had been 19-9, 21-2, and 18:1 in the preceding 
three weeks, further declined last week to 17°9. In Greater 
London 3546 births and 1859 deaths were registered, corresponding 
to annual rates of 32°7 and 17°1 per 1000 of the estimated population. 


Ar the last meeting of the Meteorological Society Mr. 
F. J. Brodie read a paper ‘‘On the Prevalence of Fog in London 
during the Twenty Years 1871 to 1890.” The popular notion that 
November is par excellence a month of fog is not confirmed by the 
figures given by the author. The number of fogs in that month 
is, if anything, slightly less than in October or January, and 
decidedly less than in December, the last-mentioned month being 
the worst of the whole year. The latter part of the winter is not 
only less foggy than the earlier part, but is clearer than the 
autumn months. In February the average number of days with 
fog is only 6°6, as against 8-9 in January, 10°2 in December, 9:2 in 
October, and 8°8 in November. 

A PAPER was recently read before the Paris Academy 
of Sciences on ‘‘ The Ammonia in the Atmosphere and in the Rain 
of a Tropical Region,” by MM. V. Marcano and A. Muntz. The 
observations were made at Caracas, in the Gulf of Venezuela, 
latitude 10°3 deg. N., altitude 922m. An examination of twenty 
samples of rain gave a mean proportion of ammonia of 1°58 mgr. 
per litre, with a minimum of 0°37 and a maximum of 4°01. The 
proportion of gaseous ammonia present has been determined by 
exposing a known surface of acidulated water to the air and 
observing the ammonia absorbed in a certain time. Eleven 
determinations, extending over 174 days, have been made, and 
they show that, on the average, an acid surfave of 1 mg. absorbed 
in twenty-four hours 12°52 mgr. of ammonia, with a minimum of 
5°30 mgr. and a maximum of 27 mgr. It appears, therefore, that 
the air of the tropical station is not so rich in g a i 


MISCELLANEA. 


Messrs. W. H. ALLEN anp Company announce that 
they have made arrangements with Mr. Samual Puplett for the 
manufacture of ice making and refrigerating machinery under 
his patents. 

THE judges of machinery at the Annual Institute Fair 
in New York have given the highest award for the Priestman cil 
engine, which has been shown at work for some weeks. This is 
the first and only award ever made by this society for hydro- 
carbon engines. 


A MEETING of the Association of Birmingham Students 
of the Institution of Civil Engineers was held at the Midland 
Institute on Thursday evening last, when the President, Mr. 
J. Edward Willcox, A.M.I.C.E., delivered a lecture on the 
‘Details of Plumbing Work,” which was illustrated by numerous 
diagrams. An interesting discussion followed. 


A contract has been let for the construction of the 
Blackpool Eiffel Tower, to be erected in steel. The approximate 
weight is 1500 tons, in addition to the staircases, gates, and flag- 
staff as specified. Messrs. Maxwell and Tuke, Manchester, are 
the architects. The tender of Messrs. Heenan and Froude, 
Newton Heath, near Manchester, for £40,500, has been accepted. 


A sEconD shaft is now being sunk for the coal-boring 
at Dover. The experimental boring has reached a depth of over 
two thousand feet, and a total of 14ft. 6in. of coal found in a 
number of thin seams, one of which is reported to be 2ft. 5in. in 
thickness. The preparations in progress at the works for exten- 
sive operations show that the promoters are convinced of the value 
of the discovery. 


THE executors of the late Mr. E. Timmins, Bridge- 
water Foundry, Runcorn, who two years ago finished a boring at 
the Gainsborough Water Works to 1201ft., are now engaged in 
putting in a 1l4in. diameter double-action pump, to raise 25,000 
gallons of water per hour. A single-action pump is now in, and 
has been supplying the town for some considerable time. The water 
supply is, however, so abundant that the pumping has as yet had 
no effect on it. 


THE Royal Agricultural Society has issued regulations 
for the exhibition and trial of agricultural implements, machinery, 
&c., at the annual country meeting for the district comprising the 





as that of temperate regions. 


At a recent meeting of the Paris Academy of Sciences 
a r was read on ‘‘The Tides of the Bay of St. Malo,” by 
M. Heurtault. The author has made tidal observations at St. Malo 
for the last eighteen years, and states some of the results. The 
mean monthly level of the sea appears to have a minimum value in 
April and a maximum in October. The mean annual level increased 
gradually from 1874 to 1883, and has since been diminishing. The 
establishment of the port also indicates similar variations. Thus it 
passed from 6 h. 55 m. in 1874 to 5h. 10°24m. in 1884, and hassince 
exhibited a tendency to diminish. Its months of maxima are April 
and September, and of minima July and December, the general 
mean being 6h. 8‘°9m. Contrary to Laplace’s statement, ‘‘ Plus la 
mer s’éléve lorsqu’elle est pleine, plus elle descende en basse mer 
suivante,” it has been found from observations of forty-five tides, 
that in only twenty-five did the lowest sea follow the highest tide ; 
three times it immediately preceded, and seventeen times it 
occurred two tides before. 


AccorDING to the Times of India, Mr. Wolfe-Murray’s 
rain-making experiments in Madras have been attended by a 
success so remarkable as to suggest the occurrence of a singularly 
fortuitous coincidence rather than a triumph of science over 
nature. The centre chosen for the experiment was Cuddapah, 
where the rainfall is always scanty, and, neither kites nor balloons 
being available, the dynamite was placed on a ridge of flat rocks 
2400ft. above the sea-level and a couple of hundred feet above the 
plain. A hundred pounds of dynamite were used in all, ten 
packages of 101b. each being ranged on the rocks at intervals of 
60 yards, and fired by time-fuses at intervals of one minute. Nine 
of the p ges were fully exploded, and six hours later, 
while the sun was still shining, there came a magnificent shower 
of rain, such, it is stated, as has hardly been experienced in the 
district during the present year. The shower lasted half an hour, 
and was confined to the region affected by the explosions, which 
Mr. Wolfe-Murray deems a conclusive proof of the success of the 
experiment. As the total cost was only rupees, it will not be 
a difficult matter to verify these conditions in other districts, 


At a recent meeting of the Royal Society, Professor 
Dewar read a paper on ‘‘Oxygen and Magnetism.” He has 
resumed the investigation of the properties of liquid oxygen. 
Faraday, more than forty years ago, proved that oxygen alone 
among known gases is magnetic, and Professor Dewar sought to 
determine what effect a temperature of 180 deg. Cent. below 
zero would have upon its behaviour in the magnetic field. Having 
previously ascertained that liquid oxygen does not moisten or 
adhere to rock crystal, and consequently maintains in contact with 
that substance a perfect spheroidal condition, he poured the 
liquefied gas into a shallow saucer of rock crystal, and placed it 
between the poles of a powerful electro-magnet. He expected 
some such result as the total or partial arrest under magnetic 
stress of the violent agitation caused by the ebullition of the 
spheroidal mass. But on the magnet being excited, the whole 
mass of liquid oxygen was literally lifted through the air and 
remained adherent to the poles until dissipated as gas by the heat 
of the metal. The feeble magnetism of oxygen at ordinary 
temperatures had become a force to which no solution of a 
magnetic metal offers any parallel. 


Ir is not true that the members of the Physical Society 
are usually engaged in the scientific but ancient occupation of 
teaching one of their materna] predecessors the art of reducing the 

ressure within the calcareous envelope of the succulent material 
intended by nature for conversion into a chicken. They are, how- 
ever, sometimes occupied in discussing mechanical pap. A well- 
known professor recently communicated to this Society a paper 
describing some of the lessons which are given to young men some 
of whom will unfortunately have hereafter to be turned loose upon 
a cold engineering world. The paper was on ‘‘ Struts and Tie-rods 
Laterally Loaded.” The author “pointed out that in the case 
of struts, a slight want of straightness may considerably reduce 
the breaking load. Even if a strut be originally straight and the 
thrust properly distributed, its weight usually produces lateral 
loading and consequent bending. Similarly centrifugal force 
produces lateral loading in connecting rods. For some years the 
author has given his students practical examples of struts and tie- 
rods to work out, taking into account the effect of lateral loads. 
The chief results obtained, together with a general treat- 
ment of the whole subject, are embodied in the paper. Where 
the curves of bending moment and the deflections due to lateral 
loading can be easily developed by Fourier’s Series, solutions can 
readily be found. Simple cases of uniformly loaded struts and tie- 
bars have been fully worked out, and also the case of locomotive 
coupling rods. In one problem on the latter subject, a rectangular 
cross section was chosen, and the proportions of depth to breadth 
determined so as to make the rod equally strong in the two direc- 
tions when running at various given speeds. With cranks 12in. 
long, the results show that at a speed of 390 revolutions per minute, 
the ratio of depth to breadth must be infinite, so as to give equal 
strength, so great is the influence of the lateral loading due to 
centrifugal force when combined with the thrust. More complex 
cases have also been treated, the results of which are given in the 
paper.” Something ought to be done to instruct locomotive 
engineers properly in this sort of thing. 








ties of Gle ter, Hereford, Monmouth, Salop, Stafford, 
Warwick, and Worcester, and South Wales, to be held at Warwick, 
commencing on Saturday, 18th June, 1892. The plough trials will 
take place early in the spring of 1892, on land selected by the 
Society, in the neighbourhood of Warwick. 


Sir Rosert Raw inson, vice-president of the Institution 
of Civil Engineers, presided on Saturday at a meeting of the 
Crystal Palace School of Practical Engineering, held in the room 
at the base of the South Tower of the Crystal Palace, when the 
list of the certificates awarded by the examiners was publicly an- 
nounced. Mr. Ogle reported that, as an old student of the school, 
he was able to appreciate the improvement in the course for 
mechanical students in the last few years, and also the fact that 
the average efficiency was more than maintained. The meeting 
was held, as usual, at the rather inconvenient hour of ove o’clock. 


Tue Admiralty have issued an order altering the 
nomenclature of the Steam Reserve, and dividing it into two 
portions. In future the First-class Reserve is to be known as the 
Fleet Reserve, and will be sub-divided into Divisions A and B. 
The Second-class, Third-class, and Fourth-class Reserve is to be 
called the Dockyard Reserve, and will be divided into Divisions C, 
D and E. Division A of the Fleet Reserve will be composed of 
ships which are fully equipped and in all respects ready for sea at 
a moment’s notice. Skeleton crews are to be attached to ships in 
this division. Division B will consist of ships temporarily put back 
from Division A for slight repairs. The Dockyard Reserve will 
include ships refitting and waiting extensive repairs and ships on 
the obsolete list. 


THE new steel gunboat Gleaner, the second of the 
eighteen gunboats which are being built under the Naval Defence 
Act, underwent an official forced draught trial of her machinery at 
the mouth of the Thames on Monday. The officials present 
included Mr. H. J. Oram, engineer-inspector at the Admiralty; 
Staff-engineer R. C. Moon, of the Medway Steam Reserve; and 
Staff - engineer C. Rudd, who also attended on behalf of the 
Admiralty. The ship was in charge of Commander J. W. Osborne, 
of the Medway Steam Reserve, and the engines were in charge of 
Mr. W. W. Chilcott, R.N., chief-engineer at Sheerness Dockyard. 
The Gleaner has been fitted with machinery made at Sheerness 
Dockyard, being the second ship both built and engined at that 
establishment. The vessel was tested on a three hours’ run, with 
most successful results. The engines worked smoothly throughout 
the trial, and the boilers gave a good supply of steam without the 
least signs of priming. Working at 249°6 revolutions per minute, 
the engines developed 3631‘6-horse power, with a speed of 20:1, 
knots. The results are the most satisfactory yet obtained from 
vessels of the Sharpshooter class. 


Tue Bureau of American Republics has received 
information of approval of the contract for the extensive harbour 
works at Coatzacoalcos, Mexico. The object is to make a good, 
commodious and safe harbour at the Gulf end of the National 
Isthmus Railway, which belongs to the Mexican Government, and 
at the same time the future construction of a ship railway, as 
projected by the late Captain Eads, is also provided for, the con- 
cession for which is still existent. The harbour works are built on 
the Eads jetty system, as at Tampico, and such is the extent and 
depth of the river at Coatzacoalcos that the completion of the 
works will give Mexico another magnificent port on the Gulf, and 
one in which vessels of all sizes will find perfect shelter. The con- 
tractors are required to submit plans to the Department within 
four months, and the construction must commence in eight 
months. A maximum depth of twenty-six feet in the channel 
must be had within three years and a-half, and the whole works 
finished and delivered in five years and a-half. Besides building 
the jetties, the contractors must build a pier 500 metres long and 
offices for the Custom House, &c., at a cost not to exceed 
25,000 dols. The price to be paid by the Government of Mexico 
is 4,300,000dols., and the company furnishes a guarantee of 
200,000 dols. 


Tue plan proposed by Sir John Coode in connection 
with the Penang Harbour scheme, is, says Indian Engineering, 
to run out a viaduct, 1080ft. long and 62ft. wide, rising in the 
centre so as to give 6ft. clear headway underneath at all states of 
the tide, and at the extreme end to construct a pier, running in a 
southerly direction, having a quayage on its eastern or outer face 
of 1450ft., with a depth alongside of 32ft. at low water for most of 
the distance, and a western or landward face of 1300ft., with a 
smaller depth of 20ft. The pier throughout is to be 210ft. in 
width, and upon it are to be erected three blecks of galvanised 
corrugated iron enclosed sheds, each of 300ft. length and 120ft. 
width, with 100ft. spaces between simply covered in for protection 
from rainand sun. The outer face of this pier is calculated to 
give simultaneous quayage accommodation for five ocean steamers, 
and the inner face to from eight to ten local steamers, while 
the design is framed so as to admit of almost indefinite extension 
southwards should the trade of the port demand it. The whole 
cost is estimated at £333,000, including such plant asa pump, 


hopper and a dredger, and the work is calculated, on the assump- 
tion that only four-fifths of the actual trade cf 1889 would come to 
the wharfs, to repay its cost with interest in 35 years, besides 
leaving a yearly surplus of £5160, reducing the present cost of 
transhipment, c., 22 per cent., and obviating the losses, damage, 
and delays experienced under the present system, 














Dec. 25, 1891. 


THE ENGINEER. 
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GAS FIRED LOILERS. 





In former articles on smoke prevention we have drawn 
attention to some observations in the reports of Mr. A. E. 
Fletcher, chief inspector of alkali works, on the application 
of gas to factory boilers, as a means of reducing the smoke 
nuisance. There is no doubt that a large proportion of the 
smoke in manufacturing towns arises from the furnaces of 
steam boilers, and at a time when so much attention is 
devoted to the atmospheric conditions of large cities, it may 
be of interest to consider briefly the recent history and 
present position of gas-firing as applied to boilers. By gas- 


SOUTHAMPTON 


fired boilers we mean boilers burning gas made in an | 


apparatus quite distinct from the steam generator, and our 
remarks do not apply to externally-fired boilers fitted with 


what may be called producer grates, such as are very | 
commonly used on the Continent, and to some extent in this | 


country also. 

In one of his reports, published a few years ago, Mr. 
Fletcher said that ‘fuel in the form of gas settles the entire 
question of smoke.’’ This is true if the gas is burned under 


favourable conditions; but with ordinary — gas, made | 


from bituminous coal, smoke as thick and black as any from 
a coal fire may be produced with a badly- regulated air 
supply. Nor is the adjustment of the air to the gas supply 
quite so simple as it may appear, as the quality of generator 
gas is apt to vary considerably from time to time. However, 
as with a reasonable amount of care the combustien may be 
effected in a practically smokeless manner, we may concede 
that the general application of gas-firing to boilers would do 
away with the smoke from their chimneys. In the same 
report reference is made to the employment of generator gas 
from which the hydrocarbons and nitrogenous constituents 
have been removed, such gas being incapable of producing 
black smoke under any circumstances. But the recovery of 


these bye-products involves the total loss of the sensible heat | é 
| pressed Air Company 


of the gas, which would otherwise be carried forward to the 
boiler, minus the inevitable losses from conduction and radia- 
tion. As the sensible heat of the gas leaving the generator 
represents something like one-third of the total calorific 
power of the fuel, it is plain that the products obtained 
must, after paying all expenses of recovery, be of sufficient 
value to compensate for this loss. The only product of any 
value is the sulphate of ammonia, and we believe that those 
conversant with its recovery will agree that the process has 
yet to be devised which will enable ordinary coal consumers 
to make the manufacture of ammonia sulphate a profitable 
branch of their business. Moreover, the price of this 
valuable fertiliser shows a continued downward tendency. 
Its — price of between £10 and £11 per ton is less than 
half of what it was only a few years ago, and any increase in 
the supply must still further Sepvans it. The tar obtained 
from gas produced by the partial oxidation of fuel, like 
generator gas, is essentially different from gasworks tar, pro- 
duced by destructive distillation. It contains no benzole 


| steam used for the jet blower, than the hand-fired boiler. | 


| 
| 
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nor anthracene oils, and is, in fact, almost valueless com- 
mercially. 

Some of the earliest gas plants specially erected for firing | 
boilers were put down in the neighbourhood of London about | 
ten years ago, with a view to the avoidance of smoke prose- 
cutions, and, so far as we are aware, they are still in| 
operation. In 1883 a series of trials was made at a large | 
colliery near Wrexham, in Wales, to determine the relative | 
merits of hand and gas firing. Two Lancashire boilers, 27ft. 
long by 7ft. diameter, and precisely similar in every respect, 
were used for the experiments. They were fed with cold 
water, and were not fitted with any kind of economisers. A 
producer of the Wilson type was used in conjunction with | 
the gas-fired boiler, the coal in both cases being refuse from 
the screens. The average results, as recorded by one of the | 
partners in the colliery, showed a greater absolute efficiency | 
of 9°85 per cent. in favour of gas firing, or a net efficiency, 
after allowing for the steam consumed in blowing the 

roducer, of 4 per cent. At the same time, the gas-fired 
etter made 26-9 per cent. more steam, after deducting the 


These results encouraged the proprietors to apply gas firing | 
to a battery of seven Lancashire boilers, which remained at | 
work for a number of years, though we understand that 
hand firing has now been resumed in order to utilise a 
description of fuel found to be unsuitable for gas-making. | 

In November, 1886, Mr. D. K. Clark conducted a trial of | 
four Cornish boilers fired by gas obtained from two steam | 
jet-blown producers of the ordinary vertical type. The trial | 
lasted five hours, and the result, as compared with a six days’ 
test of hand firing which had previously been made, showed | 
an advantage in favour of gas firing of 54 per cent., after | 
making allowance for the steam consumed by the producers. 
The speed of evaporation was also shown to be considerably | 
greater with gas than with hand firing. 

Somewhat later the engineers of the Birmingham Com- 
made a series of trials with the 
gas-fired boilers at the Butterly Company’s works at Codnor 
Park. On the strength of the results seven gas producers 
were erected at the compressing station in Birmingham to 
supply gas for nine Lane boilers; but we are informed that 
gas firing has now been discontinued, on account of the large 
consumption of fuel. 

In the year 1888 there were probably about eighty steam 
boilers in different parts of the country fired by gas derived 
from plants specially erected for the purpose, and we very 
much question if there has since been any increase in the num- 
ber. The results of trustworthy trials and general experience 
with this method of steam raising show, as Mr. D. K. Clark 
has stated, two things, viz., that gas firing makes more steam 
than hand firing, and that it evaporates a little more water 
per pound of coal. These are undoubtedly advantages; but 
in consideration of the extra first cost and maintenance of 
the gas plant, and the space it occupies, it is hardly 
surprising that they have not led to a wider application of | 





| Twyford Viaduct on this railway. 


BRIDGE, SHAWFORD LINE 





gas firing to steam boilers. Moreover, as gas firing gives 
little or no economy over hand firing in the matter of 
labour, it has little chance of competing successfully with 
the newer systems of mechanical stoking, which claim to be 


| smokeless in action. 








DIDCOT, NEWBURY, AND SOUTHAMPTON RAIL- 
WAY—SHAWFORD JUNCTION LINE. 


In our last impression we gave a perspective view of the 
We now give further 
illustrations. This line, which was opened for goods and 
passenger traffic on the 1st of October last, commences at the 
Bar End station, Winchester-—hitherto the terminus of the 


| Didcot company’s railway—and forms a junction at its 
| southern end with the South-Western Company’s. main line 


to Southampton, about half a-mile from that company’s 
Shawford station, the length of the new branch being two 
miles. The new line is to be worked by the South-Western 
Company, the existing line north of Winchester being leased 
to the Great Western Company. 

The principal feature on the new line is the Twyford 
Viaduct, illustrated in our impression for December 18th, 
a structure 1239ft. long, which crosses the low-lying meadows 
of the valley of the Itchen river. This work is made up of 
thirty-four arches; thirty-three of them being of a span of 
30ft. with a rise of 10ft., and one of 50ft. span over the Itchen 
river, with a 14ft. rise. Three of the arches are on the 
northern side of the river, and twenty-nine—divided into three 
groups, two of ten and one of nine openings—on the southern 
side. The block piers dividing the groups are 26ft. long, the 
river piers are 12ft. thick, and the abutments 9ft. each. The 


| foundations rest partly in gravel and partly in the chalk, a 


solid bottom having been reached at depths varying from 8ft. 
to 16ft. The material used in the construction of the viaduct 
has been, with the exception of the arches and parapets— 
which are of solid brickwork—concrete, faced with a skin of 
brickwork, the concrete formed of clean washed gravel and 
sand mixed in the proportion of five of gravel-and one of sand 
to one of Portland cement of the best quality, the bricks being 
red bricks, obtained principally from Wellington, Somerset. 
A section through an arch, p. 534, shows the method adopted. 
After the concrete foundation had become set, a course of 
brick headers was laid round the pier on the face line, and on 
the top of this four other courses of stretchers, 15in. total 
height. After an interval of one day, into the space behind 
this skin was placed the cement concrete, and brought up to 
a level. This was then allowed to rest another day and then 
a similar operation of five courses of brickwork with concrete 
backing was repeated, and so on until complete; at a height 
of every 3ft. two courses of bricks were carried through the 
work. No casing or supports were used or required to the brick 
face, great care being taken in levelling in the concrete 
behind, and a perfect face has been maintained throughout 
without difficulty, and with the large number of piers which 
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had to be built no delay was caused by the seemingly | 
slow operation. The first ground at the viaduct was broken | 
in August, 1890, and the structure completed in July last. 
The gravel was obtained from Bishopstoke, and was washed 
perfectly clean on stages on the site of the work. 
By the Act under which the line has been constructed, it 
was provided for this viaduct to be several hundred feet longer; | 
but, with the consent of the Board of Trade, embankment | 
was substituted in place thereof. There are six small bridges | 
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on the line—four with arches and two with girder tops—all 
also constructed of concrete with the brick skin; the earth- 
works are light, consisting of three cuttings in the chalk, 
through St. Catherine’s Hill. The line is built throughout as 
@ single one, and has been carried out to the designs of Mr. 
W. R. Galbraith, C.E., Westminster, by Mr. J. T. Firbank, of 
Railway-approach, London Bridge, under the management of 
Mr. Edwin Elliott, of Bournemouth. | 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. 





THE GREATER BRITAIN. 


Str,—Can any of your readers state the reason why two engines 
were put on to take the Royal train from Carlisle, viz., the 
Greater Britain and another? This train was taken to Carlisle 
with one of Mr. Drummond’s bogie four-wheeled coupled, and to 
time. After reading the doings of Mr. Webb's large engine I felt a | 
little elevation, but on reading in the Glasgow paper thenor-compli- 
mentary remarks about the two engines to the Royal train, I was 
taken to task by several natives on the merits of our English 
compound, and my elevation was lowered considerably. 

December 21st. AN ENGLISHMAN, 


{Our correspondent appears to have forgotten what the road 
south from Carlisle is like.—Ep. E.] 





STEAM ENGINES FOR SHIPS OF WAR. 


Sir,—In such a discussion as the present we cannot be too 
careful as to the terms we employ, so I shall make this my excuse 
for asking you to allow me to say a few words more as to “‘ gap” 
and “‘drop,” and to take exception to your view that there is “a 
distinction without a difference” between them. 

“‘Gap” is an old-fashioned word for the space generally found 
between the high-pressure and low-pressure cards of Woolf engines 
when placed one over the other, and represents the continuous and | 
varying difference of pressure in the two cylinders while in com- 
munication with each other—due to friction of passages—and also 
the difference, after the two cylinders are shut off from each 
other, due to compression in high-pressure and expansion and 
release in the low-pressure cylinder. 

When receiver engines with cranks at right angles were intro- 
duced, the placing of high-pressure and low-pressure cards over | 
one another became useless, for reasons I need not give, and was | 
abandoned, and the term “gap” died out in reference to these 
engines. 

When combined diagrams came into use attention was drawn to 
the sudden fall of pressure when steam exhausted from a cylinder 
into a receiver, where the pressure was less than in the cylinder, 
at the end of the stroke; and this fall of pressure has been termed 
“drop” by nearly all writers on the steam engine—Clark, Cotterill, 
Seaton, Sennett, and Holmes—not only in receiver but Woolf 
engines. 

In fact “gap” is an effect produced by a cause—a space pro- 
duced bya continuous difference of pressure—while “drop” is a 
cause producing an effect. A sudden difference of pressure pro- 
ducing a space or area cut out of the combined di “Gap” 
can only seen by piecing cards together, while ‘‘drop” is 


| cent. of the steam, may be a less economical engine than one 
| 75 
| Suggest a better term well and good. 





visible on the high-pressure card by itself. 
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Now, as to the effect of ‘‘drop.” Your reference to D. K. 
Clark indicates less disagreement than misunderstanding between 
us and the latter, owing to the use of the overworked term “ effici- 
ency” which is used in so many senses, ¢.g. : 

Work done in foot-pounds 





1. = - = Absolute efficiency in converting 
Foot-pounds energy in fuel heat into a 
2. Units of heat expended in evaporating water at given pressure | 
Thermal units in fuel. ae Pi 
= Efficiency of boiler as a heat user. 
Actual H.P. _ . ; - 
ar = Mechanical efficiency of engine. 
4 Ind. H.P. by cards 








size of cylinder it is used in 
= Efficiency of engine as a steam user under certain 
conditions. 


| This last is a relative efficiency only, as an engine using 501b. 


steam expanded to five times original volume, and utilising 80 
using 
to fifteen times original volume utilising 
r cent. of its steam. 


e last is the sense in which I used the word, and if you can 


150 Ib. steam expand 


In the passage you quote from D. K. Clark, and also in the 


| following fourteen pages, he entirely supports my view, for he says 
that with a given volume and pressure of steam used in a given | 


size of engine less work is obtained when we have ‘‘drop” than when 


| we have none, and that we must increase the size of our low- 


pressure cylinder and total rate of expansion to recover this loss. 
In other words, with a given size of engine we can by eliminating 
“drop” get more power for a given quantity of'steam or obtain the 


| Same power with less steam, and therefore greater economy of 


fuel, the point chiefly aimed at in my paper.—See D. K. Clark, 
page 869. 

The same reasoning applies to loss caused by any cther im- 
perfection, such as bad valve-setting or initial condensation. 

I was afraid my rule for avoiding ‘‘drop” would puzzle some- 
body, but I cannot find any more simple expression. Probably the 
following diagrams will make the matter clear. 


Theoretical H.P, due to volume and pressure of steam used and 


per | 


With much that Mr. Campbell says I agree; from some points I 
dissent. I fail to catch the importance of the fine-spun distinction 
he draws between ‘‘drop” and “gap.” All that the indicator 
| can do is show us the cylinder pressures at any portion of the 
| stroke; and if we leave out the compression space, then gap is 
| simply caused by the fall in pressure. That fall is brought 
| about at the exhaust-end of the diagram by the steam rushing 
into a space in which there is less than the cylinder pressure, and 
it could only be obviated by so arranging matters that the 
| pressure in the intermediate receiver should never fall below the 
| terminal pressure in the high-pressure cylinder, which seems to 
| me to be a totally impossible thing to attain in any engine with 
right angle cranks ; and I quite fail to see that even if it could be 
got we should be better off than we are now, 

This brings me to the question of average receiver pressure, 
which, of course, must play an important I shall be ve 
much obliged to Mr. Campbell, or any other engineer, who will 

| give me a satisfactory rule for calculating it. I have tried two or 
three, but none of them give me anything like the results obtained 
in 


ractice. Perhaps Mr. Jennings wil] favour me with an 
| explanation of his method, and will apply it to such a case as the 
| following :—Cylinders, 17in. + 25in. + 44in, x 36if. Pressure 


| 160 1b., high-pressure slide cuts off at § stroke ; lead 4 at bottom, 
| pe at top. e capacity of the intermediate receiver is about 
| = of that of the intermediate-pressure cylinder. The cut-off takes 
| ew in the intermediate-pressure cylinder, just at the instant the 
| eae exhaust opens ; cranks set at 120 deg., high-pressure 
i ing. 
| Turning now to the notion that ane ought to cut off much 
| earlier in the high-pressure cylinder than they do, I cannot think 
| that Mr. Jennings Campbell has realised what this involves. When 
| I have to design a set of engines, I bear in mind two main factors. 
| The first is that economy in consumption of fuel per indicated 
| horse-power is only the weight in one scale, and that against 
|} it has to be set several other very important things, such 
| as first cost of machinery, space occupied by it, immunity 
| from the chance of breakdown, wear and tear &e. e next 
| is that I have really three engines to deal with, all co-operating 
| to turn a single crank shaft. Now I say, without hesitation, that 
} all experience goes to show that an engine running with 
small expansion will give less trouble than an engine running with 
| large expansion, and the popularity of the triple-expansion engine 
| is very largely due to the circumstance that in each of the three 
| engines we can run with late cut-offs giving the required expansion 
| by the multiplication of cylinders. Experience also goes to show 
that it is of far more importance, as far as wear and tear are 
concerned, that each of the three en- 
gines should develope nearly the same 
power, than that the moments of effort 
on the crank shaft should vary as little 
, as possible. As to momentum stress, 





jc” that is very easily dealt with in passen- 


ger and cargo ships. In high-speed en- 
LINE 


ines for ships of war it gives some trou- 








le, but even in these it would be a 
mistake, I think, to sacrifice equalisation 
of power to secure equalisation of mo- 
ments. 


























ac = total steam present at terminal pressure of H.P. cylinder. 


a 6 = steam saved by compression at terminal pressure of H.P. cylinder. 
6b ¢ = volume of steam discharged at terminal pressure from H.P. cylinder. 


a' cl = total volume of steam at cut-off pressure in L.P. cylinder. 


a‘ 5} = volume saved by compression at cut-off pressure in L.P. cylinder. 


6} c' = volume admitted at cut-off pressure in L.P. cylinder. 
Pressure at ¢ _ b) 


Pressure at c* b 
When } c = 6! c! there should be no “drop” at c. 


wit (with hyperbolic expansion.) 
c 


The old idea was that when volume swept by low-pressure piston 
before cut-off = volume of high-pressure cylinder there should be 
no “drop.” But this neglects the effect of compression in both 


| cylinders, Re-evaporation of water carried out of high-pressure 


cylinder and initial condensation in low-pressure cylinder also 
affect the matter in contrary directions, the former tending to 
increase the receiver pressure, and the latter to reduce it. 

With regard to early cut-off in high-pressure cylinder, I should 
not care to have it earlier than 25 or 20 per cent. ; and if warship 
engines were worked at triple expansion for high powers and 
double expansion for low ones, with throttled steam, there would 
be no n for earlier cut-off than this—in fact, similar to French 
torpedo-boat cards in THE ENGINEER for 30th January last. I am 


| aware of what was done by Messrs. Spencer and Inglis in the way 


of expansive engines. If you have read all D. K. Clark says as to 
effect of “drop” in Woolf engines as compared with receiver 
engines, and also Mr. Northcott’s paper on cylinder condensation 
as affected by range of temperature, you will have little reason to 
be surprised that the Woolf engines, whose cards you kindly sent 
me for examination, were not particularly economical, especially 
as they were small non-condensing engines. There are a few more 
— I should wish to touch on, but I must leave them for another 
etter. J. JENNINGS CAMPBELL, 
2, St. Thomas-street, Newcastle-on-Tyne, December 21st. 





Srr,—I have read your articles on ‘‘ Engines for Ships of War” 
and ‘‘ Intermediate Expansion,” and I have also read in the proof 
slips Mr. Jenning Campbell’s paper, although I was unfortunately 
unable to be present at the meeting of the North-East Coast 
Institution whenit was read. I should like with your leave to say a 
few words about it. 


' H , 
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Now let me apply this to Mr. Camp- 
bell’s reasoning. He does not say very 
clearly where he would cut off in the 
high-pressure cylinder, but let us suppose 
that instead of cutting off at §th of the 
stroke, as is now done very commonly, 
he cuts off at 2ths, that is, quarter 
stroke. His pressure remaining the 
same, it is clear that the weight of 
steam he will deliver per stroke can be 
only as 2 is to 5 compared with normal 
ractice. The result will be simply that 
e will reduce the power of his engine in 
the same ratio. I suppose he reckons 
on saving a good deal by the extra expansion, but here again 
pai comes in and tells us that no advantage is gained by 
etting the pressure just before the exhaust opens in the low-pres- 
| sure cylinder fall below 8 lb, absolute, and even that is much too 
low for work in tropical seas, because it demands a splendid 
vacuum, and my sea-going experience tells me that the last inch of 
vacuum, after you have got 2bin., is not worth thetrouble it incurs, 
to say nothing of the cooling of the feed-water. 

But Mr. Campbell knows as well as I do that it is all moonshine 
to believe that we can get as many horses’-power out of an engine 
of given dimensions cutting off at } stroke as would be got out 
of the same engine cutting off at § stroke. Consequently he has 
to augment the diameter of his high-pressure cylinder. This 
cannot be done without increasing the weight of it and its cost. 
But this is by no means all. Let us take the case of the engine I 
have just named above, The 17in. piston has 227 square inches 
area. The initial pressure on it may very well be 160 |b. absolute. 
That means in round numbers 16 tons. From this has to be taken 
the back pressure, which will not exceed 4 tons, leaving but 12 tons 
or thereabouts to be dealt with. Mr. Campbell’s engine must 
have a piston with 567 square inch area corresponding to a diameter 
of nearly 27in., and the pressure on it will be 40 tons instead of 
16, and the back pressure will be reduced so far by the excessive ex- 

nsion in this cylinder that it will not amount to more than say 

tons, leaving us with 35 tons to grapple with instead of 12 tons 
or so. This means that the connecting rod, slipper, crosshead 
guides, frames, crank shaft, &c., must be made so much stronger, 
heavier, and more expensive. But even now we are not dune, 
because if the high-pressure cylinder assumes the dimensions of 
the intermediate cylinder, the latter must be enlarged or got rid 
of. Ifthe former, then the low-pressure must follow suit, and so 
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we get an enormous engine worked far under its true power. The 
obvious course to pursue is to dispense with the intermediate 
cylinder altogether, and thus get a compound engine like that of 
the Minho, lately illustrated in your pages but this is certainly 
not what Mr. Campbell contemplates. 

{f he will think the matter out he will find that the cotting 
practice of marine engineers bas not been adopted without g! 
reason. ‘ Paper engineering” is no doubt a very good ben, Be 
its proper place—without the drawing-office where should we be? 
—but it must give place to practice, We are not such fools as 
Mr. Campbell imagines. We have to do the best we can for a 

iven, sometimes a very limited, capital expenditure, and the 
imitation is not in money alone, but in space, 

I fear I have taken up far too much room, but even now I have 
to leave much unsaid; but I shall be glad meanwhile, and I 
think it would interest many others as well, if Mr. Campbell 
can show us where “the pull would come in” if we cut off at 
quarter stroke instead of five-eighths. I may say in conclusion that 
not long since I came across a steamer which was guaranteed to 
do 13 knots, and she did not attain 12 knots. The superintending 
engineer, after the boat had been accepted—due allowances being 
made—seeing that there was plenty of boiler power, turned to and 
altered all the cut-offs, especially that on the low-pressure cylinder, 
making them take place Jater. She then did 14 knots comfortably, 
and the curious thing is that the coal consumption has by no means 
gove upin the same ratio, She was not my job, but I have nu 
doubt whatever of the accuracy of the statement. 

Blackwall, December 22nd, SUPERINTENDING ENGINEER. 





FORCE AND MOTION, 


Sirk,—Professor FitzGerald’s frantic appeals to text-books are 
amusing. From first to last I have contended that text-books do 
not draw logical deductions from their own statements of fact and 
definitions, and now your correspondent calls heaven and earth to 
witness that oe So not say certain things which I argue they 
ought to say. hy this is the very head and front of their 
offending in my eyes. 

Even the text-books as they stand do not help Professor 
FitzGerald, who indeed does not appear to understand them. 

fu my last letter I said that there were six forces at work in 
maintaining a given body at rest on an inclined plane. I have 
said that these six forces produced three stresses. That is what 
the text-books say. 

Until Professor FitzGerald gives a direct answer to the following 
questions I shall not take any further notice of his letters :— 

(1) In the case stated in my last letter are there, or are there 
not, six forces in operation ? 

(2) Do or do not these six forces produce three stresses? Lock 
defines stress as ‘‘that which consists of two equal and opposite 
forces, together forming an action and its reaction,” 

(3) Can or cannot Professor FitzGerald give an example of a 
stress in which the forces do not balance each other,.in the sense 
that the effort of either to produce motion is by an equal effort 
on the part of the other to prevent motion taking place; and if he can, 
will be apply his reasoning to the diagram in my last letter, 
showing in what way I have stated a fallacy ? 

I may add here that I have never the words ‘“‘ balance of 
forces” in any other sense than that given in the words I have put 





in italics, 
The first two questi above d d nothing but “ yes” or 
‘*no.” If the answer to the third question is in the affirmative, I 


shall be glad to have the example stated. 
I shall, as I have said before, take no notice of vague, indefinite 
replies to my very straightforward questions. I do not anticipate 
that I shall get one, because throughout the whole controversy 
Professor FitzGerald has not on apy occasion given a straight- 
forward answer. 
London, December 22nd, A CRAMMER. 


S1r,—Professor FitzGerald’s last letter requires no reply from 
me. It is sufficient that I should say that I recognise the fact 
that he is unable to adduce a single argument against my con- 
tention as laid down in my letter of the 27th November. 

Nottingham, December 21st. WILFRED C. Cox, 





DRAUGHT OF -YEHICLES. 

Srr,—As intimated in my last, it was my intention to have asked 
you to kindly insert some interesting and, I venture to think, 
instructive diag ¥ lusively proving that there are others 
besides myself who have not mastered the above subject, but on 
reading Me. Philipson’s letter in your current issue, I think it will 
be more prudent on my part to guard against my proofs being sub- 
jected to such treatment as that meted out to your correspondent 











Fig. 1 


Dennis Coyle, M.A.; it would not only be very unsatisfactory to 
me, but also to those of your readers who may be interested in a 
solution of this long neglected question. 

As there is not much to be gained by merely contradicting each 
other, I would suggest, with your permission, that Mr. Philipson 
and ‘‘ J.” be good enough to make a drawing illustrating why it is 








Fig. 2 


that the man with a hand-barrow, referred to by ‘‘J.,” cannot push 
the barrow on to the kerb ; and to show why he can so easily pull 
iton. They will have no difficulty in plotting out most of the 
forces which in one case prevent the man from overcoming the 
obstacle, rn1 in another enable him to do it with ease, 


Now, the wheelbarrow is about the commonest and simplest of 
vehicles. If they will deal intelligently with the forces brought to 
bear upon a one-wheeled vehicle, it might be reasonably expected 
that they would be able to deal with a four-wheeled one. ‘‘ J.” 
says, in the case of “‘ pulling” the vehicle over the kerb, that ‘‘ he 
does not in this case pull in a horizontal line like a horse, he pulls 
in the line of the barrow shafts, standing still the while, and thus 
lifting the load.” 

Enclosed I send you tracings of wheelbarrow, giving size of 
wheel 12in. diameter, size of obstacle 3in. high, the apex of which 
is in a line with the centre of the wheel, and the point of applica- 
tion of force P. The total weight of barrow is 501b., 3b Ib. of 
which rests upon the wheel, and 121b. at P, Will my critics plot 
out the forces and = what power will be necessary to rotate the 
wheel over kerb B, thrusting on the one hand, Fig. 1, and pulling 
on the other, Fig. 2, from — Pand Q? When we have made 
ourselves clear upon the wheelbarrow question, I can then explain 


what I do with four-wheelers to produce the required forces. 
1 send also two photographsof a man pushinga two-wheeled truck. 
One, Fig. 3, shows the truck with a load of 3cwt. in a good position 








Fig. 3—-MAN CANNOT PUSH} {3tcwt. 








for going*down a slight gradient,butfin a*bad¥fposition for*pushing 
up-hill. As will be seen from this photograph, the man is unable 
to move the truck. Now turning to the second photograph, Fig. 4, it 
will be seen that he is able not only to push the original load upthe 
hill, but is able to push an additional load of seven boys as well. 
This is simply because the load has been so placed as to change the 
direction of the forces required. The original load has been shifted 
towards the handle-end of the truck, and the load of boys distri- 
buted so that the man has considerable weight on his hands, I 
will, if necessary, in a future letter plot the forces which come 
into play in both these cases, and show why the man can push the 
large load in one case, and cannot push the smaller load in the 
other case. 

Will “J.” and Mr. Philipson both commit their views of the 
direction and resultant forces, brought to bear in such cases, in 
the form of a diagram—such diagrams to be published simultane- 
ously with my own, and thus leave your readers to judge for them- 











Fig, 4—MAN EASILY PUSHES 7 cwt. 
selves whether either of my nee are justified, in any sense of 
the word, in saying that either this, that, or the other, is a 
delusion, and that I have not mastered the subject ? 

As to Mr. Philipson’s pretended acceptance of my challenge, I 


, need only add one most glaring omission to bis letter of the 7th 


inst. to convince your readers of the perfect absurdity of his 
acceptance, which, after all, is but a rejection of my challenge. 
My estimate of the cost of a satisfactory contest, including the fees 
of two or three eminent experts, for two, three, or four days, 
n apparatus for practical experiments, assistants, room, 
&c., is not less than £150. The contest was to be a hard and final 
one. The expenses of such a contest, Mr. Philipson failed last 
week to tell you, he first limited to £5. I need not charac- 
terise this offer, or a subsequent one of £50, as every one will 
see that such a stipulation must produce a dead-lock, as it did, 
and a virtual refusal of the challenge. The acceptance of the 
challenge involves the necessary expenses to cover a final and an 
effectual contest, which I am ready to meet, and will put every- 
thing in train to carry it out when Mr. Philipson alters his limit, so 
as not to stop the contest half-finished for want of funds. 
Bradford, December 16th. T. H. Brice. 


THE ETHER—A ROUGH IDEA OF SIR JOHN HERSCHEL’S 
MODERNISED. 


Sir,—In THE ENGINEER of October 30th is a letter on the un- 
settled but interesting question of the constitution of the ether. 

In connection with this subject, one cannot but like the theory— 
favoured by some eminent scientists—which supposes the ether to 
consist of innumerable very fine perfectly elastic filaments or cords 
extended symmetrically in every direction. For there is nothing 
complicated in this assumption in itself; and, as a fact, such 
‘stretched cords” or lines of tension were speculatively supposed 
by Sir John Herschel toexist in space, as they explain the transverse 
character of the waves of light in an easy and obvious manner. This 
hypothesis is contained in a few words in Herschel’s popular lectures. 

e knew nothing of the course of the modern vortex atom 
theory, which, however, does little more than explain the elas- 
ticity of Herschel’s threads or ‘“‘cords;” and it must not be 
imagined that in dealing with this ether theory I intend more 
than a quite elementary paper. For we may, if preferred, only 
imagine the very fine cords—filaments—to exist alone, dismissing 
from our thoughts, for practical results with which we are con- 
cerned, the fluid outside the cords, which plays the part of a void, 
in so far, at least, as the exterior fluid is impalpable, and only the 
cords affect our consciousness as ‘‘matter.” The conception of 
this ether is, then, just as easy, and, practically speaking, the 
same as if there only existed very fine elastic cords in space—as 
Herschel figured them—with no fluid outside. According to the 
mathematical proof involved in the vortex theory, it appears that 
‘the tendency of a filament to recover its original length is 
constant, and independent of the length of the filament.” 

But it seems that this ether could scarcely be said to contain an 
available store of energy. It would rather be a passive body or 
mere transmitter of energy. It would be inadequate apparently 
to explain such strong developments of motion in matter as 
explosions—of gunpowder or dynamite, &c.—which require a store 








of energy to draw on. Such a store of energy, available at any 
time, would be contained in a gas composed of minute vortex 
atoms of long mean path, a theory which was proposed by me to 
account for gravity—noticed by Professor Clerk Maxwell in the 
second volume of his published ‘‘Scientific Papers.” It ap- 
pears to be generally allowed that this kinetic gas theory 
—whose atoms must have a mean path at least equal to the 
greatest observed range of gravity, and which simplifies Le Sage’s 
hypothesis almost to the degree of constituting a new theory— 
will permit the chief laws of gravity to be deduced @ priori in a 
fairly satisfactory way. The only outstanding difficulty relates to 
the apparently uniform weights of bi-refracting crystals, irre- 
spective of which axis is vertical; but this objection is not a 
certain one, further experiment being desirable. It is very 
necessary to give some account of gravity, and to have a store of 
available energy in space consistent with the sudden developments 
of motion we witness around us; so that there seems no reason 
why this gas should not exist as a supplement to the vortex 
filaments in tension, through which the minute vortex atoms 
of the gas would thread their way without appreciable re- 
sistance—as may also be _ inferr theoretically. It is a 
curious point, but the vortex atom theory does not change 
much the atcmic theory of the ancients. y since the fluid 
outside the atoms does not affect consciousness, it is as if a 
void were outside the atoms—the atoms alone constituting what 
we call matter or ether—although, of course, the exterior fiuid is 
necessary to the stability of the atoms. The fluid which fills the 
Lucretian void goes to explain the elasticity combined with the 
indestructibility of the atoms, while the ancients had no 
resource for accounting for indestructibility, and so put for- 
ward the unsatisfactory postulate of infinite hardness (of 
atoms). It is another curious point that the pressure of 
the gas—atoms—might be supposed exactly equal to the ten- 
sion of the linear vortex filaments, and so, on the whole, neither 
tension nor pressure be propagated toa distance hy such an ether. 
I have had the idea that the whole might be conceived enclosed 
by a hollow spherical shell of closely woven vortex filament 
impenetrable to the atoms, and chief under the above conditions, 
might be under neither tension nor pressure; and so we should 
have a limited universe and a limited ether. 

But how, may I ask, does one explain—say roughly—the 
phenomena about an electric circuit by the above vortex filament 
theory of the ether? Why is not the energy—electric—dissipated 
by the ether filaments, which presumably branch off from the wire ? 

ow can the wire be readily moved about if any filament pene- 
trates its instertices? Possibly the perfect elasticity of the fila- 
ment, and the fact that the stress required to extend it remains 
the same when it is stretched, may go some way to account for the 
ready movement of the wire. 

Of course, there is the difficulty of the infinite length of the 
cords or vortex filaments, but some difficulty of this kind must 
attend probably any offered solution of the problem of ether con- 
stitution. We can no more completely solve ether—unlimited— 
than we can solve infinite space. 

If we consider the not uncommon theories of the ether which 
make it consist exclusively of atoms possessing some kind of motion, 
we have precisely the same difficulty as with the linear vortices or 
cords. For the question, What restrains on all sides the power- 
ful expansive pressure of such atomic ethers? immediately 
presents itself; and recourse is had here in the same way to 
the assumption of possible unlimited extension. The two kinds 
of ether theory are therefore in the same category, whether 
vortex atoms or vortex filaments. The vortex filament ether 
is no more difficult to realise than the atomic ether. But as 
a fact, in regard to the ether, all the demands of practice and 
utility are answered by contenting ourselves with the evidence of 
what exists in our neighbourhood ; and this evidence may even 
extend countless millions of miles through the waves of light pro- 
pagated by the ether. If there be deductive evidence for vortex 
filament propagating transverse waves in our proximity and to 
unmeasured distances, why trouble ourselves how far the filament 
extends ? 

The fact of having sent for inspection to Professor G. F. Fitz- 
Gerald a MS., ‘‘On the possible Existence of Physical Lines of 
Gravitating Force,” dated August 28th, 1890, when an attempt 
was made to account for gravity by assuming invisible lines of 
vortex filament to be stretched between bodies, which filament 
tended to contract by its elasticity, may at least indicate 
a foregone interest in the subject here treated, and certainly the 
wonderful vortex atom theory—even more so to those who fully 
appreciate it—seems capable of explaining some facts in a way 
that was utterly unsuspected before its invention or discovery. 

But, for my part, I do not see how a meteoric stone, let us say - 
long-crescent shaped, and journeying with the inside curve in the 
direction of its motion, should pass through an ether consisting of 
separate vortex filaments. In the case of a mass of this form, 
it is difficult to perceive how the filaments or cords could ‘‘ open in 
front and lens tite in the same sort of way that a perfect liquid 
does”—withocut appreciable resistance—for the filament would 
catch or accumulate in the hollow of the block more and more 
surely. It occurs to me, however, that the filament might in such 
a difficulty be conceived to thread its way between the molecules— 
of the mass ; since the filament must be excessively thin, perfectly 
elastic, and also the molecules themselves perfectly elastic. A 
very fine wire, for instance, will cut through a fairly hard viscous 
mass by means of a constant tension, with little difficulty; 
and it may be passed through a block of ice without severing 
the block or leaving the slightest trace of its passage. The 
filament is not of molecular or grained structure like the 
wire, and there would probably be practically no friction by the 

e of the filament, which is perfectly smooth. Unless there 
is motion communicated, there is no friction or resistance. 
The penetration of filament may be paralleled to the known 
penetration of atoms into substances. The molecules of ice 
came together again automatically behind the advancing wire, so 
that in fact the ice is intact after the wire has traversed it. May 
not something cf the same kind occur with the incomparably finer 
vortex filaments or ‘‘ wires”—so to speak—which press against 
matter with a constant tension, however much stretched? When 
we review difficulties, we may rememper that the of a planet 
through a ‘‘ solid” ether has been deemed worthy of discussion. 

These filaments may be said to satisfy—the cause is not difficult 
to see—the long-sought mechanical desideratum of a constan 
spring, 7.¢., a spring whose tension is constant in spite of the motion 
of the object against which it abuts—or rather, their direct pull is 
incapable of variation. 

If we figure a telegraph wire at rest, the filament would form 
a sort of ‘ pipe” about the exterior of the wire as it would seem; 
also branching off in all directions into space. This might—query— 
help to explain the known function of a wire in ‘‘ guiding ’—not 
transmitting—an electric ‘‘ current” so-called ; also appearing to 
account readily enough for the transverse impulses propagated. 
But if I should be right in supposing this to be—broadly speak- 
ing—the view taken by the theory, how, on the other hand, 
can the theory explain the non-dissipation laterally of the 
energy into space or into the filament there? ere can 
be no objection, I think, to quoting a passage from a letter 
received from Professor G. F. FitzGerald, as it contains no 
expression of opinion on the present paper, but relates to views 
published by me already in 1875:—‘‘I quite agree with you in 
thinking that no explanation of natural phenomena is complete 
that does not reduce all energy to the kinetic form, and that a 
large part of the kinetic energy of the universe is probably in the 
ether. I also agree with you in thinking that it is most desirable 
that this should be fully kept in view by those seeking for 
explanations of natural phenomena, and it is wonderful how far 
even a crude hypothesis may lead towards a true theory if the 
hypothesis is one that can be easily visualised.—November 27th, 
1890,” S. Totver Preston. 

Hamburg, Decembe 17th. 








THE ENGINEER. 





Dec, 25, 1891. 








LS OF 5000 TONS 


4, 


VESSI 


FOR 


DOCK HAMBURG, 


FLOATING 


SHORE 


OFF. 


ENGINEERS, 


CLARK AND STANDFIELD, MM. INST. C.E., WESTMINSTER, 


MESSRS, 


(For description see pave 544A 

















J Le | he Wy 


WiORe Y 
¢ 


\| 
| 
af 
ld 


iY 


TTT TT 


t} 





Dec. 25, 1891. 


THE ENGINEER. 


537 








FOREIGN AGENTS FOR THE SALE OFTHE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN,—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs, Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street, 





CONTENTS. 


Tue Enornrer, December 25th, 1891. 

Prospects oF THE Lonpow Water Suprty. No. Ill... .. .. 
NAVIGABLE RitveRs AND CANALS IN ENGLAND. (Illustrated.) .. 
TESTING AN AMERICAN PULSOMETER .. .. «6 s+ oe se oe oe 
Tar Benarpos-Howarp Evecrric WeLpina Process. (Illustrated.) 529 
Screw PRoPeciers. (Illustrated.) i Ge vee 
Tae PRoGREss OF THE TUNNEL UNDER 
RRATLWAY MEABUGIE | 2c ‘ce. ce: 00! 00 (00. 00 06) 00, (09 «08 
NOTES AND MEMORANDA .. 4. 2 os oo 06 of 


PAGE 


«+ 527 
. 527 


THE MERSEY 


MOOUOMREAIA’,. 20 cp ce ae 00, oo 581 
Tar OLp Cmatw Pier aT BRIGHTON .. 2. 22 ce oe ce oe oe 582 
Tue Cuicaco Exuisition—Tue Fine Arts Pavace. (Illustrated.).. 532 
Gas-FIRED BOILers 533 


Divcot, Newspury, AND SourHampTon Raitway — SHawrorp Junc- 


tt’ wf >a 
Letrers To THE Epiron—The Greater Britain—Steam Engines for 
Ships of War ° 534 


Force and Motion—Draught of Vehicles—The Ether, a Rough Idea 


of Sir John Herschel’s Modernised .. .. .. .. .. .. ., 585 
Orr-8HORE FLoatino Dock, HamBurG, ror VESSELS OF 5000 Tons.. 586 
Leapino ArticLes—The Value of Patents .. .. .. oe oe 587 

Incandescent Gas Lighting—British Coal in 1891.. 538 
Bee ly ght ei ge gi er ee 
ABSTRACTS OF CONSULAR AND DipLomatic Reports .. .. .. .. 539 
OpticaL Provection. No. Il (Illustrated.) .. .. .. .. .. .. 540 
HARFIELD'’s CoMPENSATING SteeRino Gear. (Illustrated ).. 542 


Vaiv's Borter-tune Expanpino Macuine. (Illustrated.) .. .. .. 542 
StanLey Exurpirion or Cycirs. (Illustrated. BP  ae 
Jounson’s Patent Rotary Piston Drom Pomp. (Illustrated.) 
Orr-sH0RE FLoatina Dock, Hampure. (Illustrated.) .. .. .. 
New Evectricat Boat vor SWITZERLAND... .. .. .. os 
Brake’s Improvep LancasHire Borer. ([llustrated.) .. .. .. 5 
Tae Iron, Coat, anp GENERAL TRADES OF BIRMINGHAM, WOLVER- 
HAMPTON, AND OTHER DISTRICTS.. dat del: ws 6d “06 eal ee 


Nores FROM LANCASHIRE .. de he +ee os on es) ae 
Nores FROM SHEFFIELD .. .. .. «2 oo oe ° oo oo 545 
Notes rrom THE Nortu oF ENGLAND.. co co ce co cs OS 
Nores FROM dt 2. Se ee ae ee ee ee ee 
Notes FROM WALES AND ADJOINING COUNTIES.. .. «2 «2 os +. 546 
on fon’ 6a, Gk. AR? 60 ries de. Spicae, oo Aa 
Aswmurcan NOPE .. a a a cc cc co co co wo co co ce S47 
Wy SEE ve oy en nes ak ae ee ae ae ae ae oe OE 
‘Sen PATENT COUMMAE.. 05 os ap as me ee te (ae! owt en 00 SAT 
Launcues anD TRIAL TRIPS .. .. «. oe abs elas oe BO 
SELECTED AMERICAN PATENTS .. ee 548 


The Chartered Institute of Patent Agents, 530 — M. 
—Engi s and Firemen for the Royal Navy, 580—The 
Boiler Explosions Act, 532—Sewerage and Sewage Disposal of Knares- 


borough, Yorkshire, 544. 


PARAGRAPHS — 
V t 








TO CORRESPONDENTS. 
Registered, Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tut ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icata 

*." Wecannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,° In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

P. P. (Wexford.)—No definite answer can Le given to your question; the 
effects of a blow and pressure are not comparable. The effect of the 
stamp of which you speak depends entirely on the distance it traverses 
after it begins to do work on the iron. | The work in any moving mass 
can be calculated by the formula = Lig 





That is to say, the weight is to 


be multiplied Ly the aquare of the velocity in feet per second and divided 
by 64. The answer is given in foot-tons or pounds, according as W is 
expressed in tons or pounds, but the stress produced would be twelve times 
as great if the working part of the stroke were lin. instead of 12in. 


HEATING BATHS. 
(To the Editor of the Engineer.) 

Sir,—I have to modify and renew the plant now in use for heating 
large public baths, including swimming baths of very considerable pro- 
portions. I shall be very much obliged to any of your readers who, having 
experience in this class of work will give meinformation. Which system 
is the best, circulating the water through a boiler and the bath, passing 
steam through pipes in the bath, blowing steam direct into a tank in 
communication with the bath, or providing a boiler with a large water 
content and drawing enough from it direct to raise the temperature of 
the otherwise cold water in the bath to the required point? Hitherto I 
have used a Cornish boiler. Is there something better ? AQuaRivs. 

December 22nd. 
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MEETINGS NEXT WEEE. 

LiverPoot Enotneerine Sccirety.—Wednesday, 28rd December, at the 
Royal Institution. Colquitt-street, ut 8 p.m, Ordinary meeting. Paper, 
“ton - Collecting Water,” by Mr. A. W. Brightmore, M.Sc., Assoc. 

. Inst. C.E. 

Roya. InstiTuTion.—Afternoon lectures next week, at 8p.m. Tuesday, 
December 29th, Thursday, December 8ist, and Saturday, January 2nd. 
** Life in Motion, or the Animal Machine,” by Professor John G. McKen- 
drick, M.D., LL D., F.R 8. 
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THE VALUE OF PATENTS. 


WE shall probably not be far from the truth if we say 
that during 1891 over 22,000 applications have been filed 
in Southampton-buildings for provisional protections or 
patents. It appears that the close of the year is an 
appropriate time for considering what all this means. 
What are the objects of the inventors ready to pay Patent- 
office fees, to say nothing of the large sums which find 
their way into the pockets of patent agents and lawyers ? 
Many years ago Sir William—now Lord—Armstrong 
gave utterance to a proposition much criticised at the 
time, and imperfectly comprehended, to the effect that 
‘“‘an inventor could no more help inventing than a hen 
could help laying eggs.” Broadly construed this pro- 
position is perfectly accurate; in a narrow sense it is 
untrue. The difference in | pss: of application 
depends on circumstances and individual idiosyncracy. 
There are men, able men too, who will not trouble 
themselves by inventing unless they are reason- 
ably certain that they will obtain an adequate 
pecuniary return for their labour ; unless, in a word, they 
see their way to making an invention pay. But men of 
this type may be counted on the fingers. The great mass 
of those who find their way to the Patent-office have no 
reasonable prospect whatever of making money out of 
their inventions, and this is why the great volumes of 
Blue-books and provisional specifications, which cumber 
the shelves of the Patent-office library, are to all intents 
and purposes so much waste paper. There are prudent 
men who find a keen delight in inventing ; their souls are 
filled with unmixed content when they have hit on 
some dainty mechanical device; or reduced to paper a 
scheme for doing a new thing, or doing an old thing better 
than it has ever been done before. The principal difficulty 
encountered by such brains lies in finding new worlds to 
conquer. They are harder put toitto find something to 
invent, than they are to make the invention. The more 

rudent minds of this type do not seek for profit ; they are, 
in asense, true sportsmen—finding and killing their game 
is the only object they have in view. They are self- 
sufficing. But the mass of inventors are pot hunters. 
The former probably never go near the Patent-office. The 
latter sees in inventing and patenting something—it 
matters little what—a means of adding to a possibly 
very slender income. It is to men of this class that we 
now address ourselves. 

In a very large degree the patenting of inventions is a 
form of gambling. The inventor who takes out a patent 
really purchases a ticket in a lottery, in which the blanks 
are out of all proportion more numerous than the prizes. 
The amount of ignorance which exists on this point is 
simply astounding. No sooner does an inventor hit on 
something which he believes to be a good thing, than he 
presumes that all the world will rush to buy it, and that 
his fortune is made forthwith if only he can get a patent. 
The history of successful inventions fails to supply a single 
case supporting this view. The obtaining of a patent con- 
stitutes but a very small portion of the work which has 
to be achieved before the inventor can obtain a reward. 
He will find the road to the realisation of his dreams 
barred at every turn. The very first thing to be done 
after the patent is secured isto make it known. The 
nature and purpose of the invention must be explained, 
not once or twice, or to one individual, but to dozens of 
individuals over and over again. The whole time of the 
inventor may be occupied for years in trying to get some 
one or some firm to adopt the invention; and he will 
usually find that the objections to which he has to 
listen are all well founded, although such as he never 
anticipated. For example, automatic railway couplings 
are patented in the United States at the rate of two or 
three a week. No one disputes that a really efficient 
railway coupling of the kind would be useful here. The 
inventor applies to a railway company which has carried 
on its business satisfactorily for years. On examination 
by the heads of departments, the invention is pronounced 
to be mechanically right. In the innocence of his heart, 
the inventor is overjoyed. He suggests that the company 
should take the thing up at once, and he is met by some 
such answer as this: ‘‘ My dear sir, it would cost £5 
per wagon to fit up our stock with your coupling. 
We own 70,000 wagons. To fit your invention to 
these would cost us £850, If we were ever so 
willing, we could not spare the money. But suppose we 
could. Where would the pecuniary return come in? It 
would not be worth our while to touch it unless it paid 
5 per cent. How are we to make £17,500 a-year out of 
automatic couplings?” Another man invents what he 
believes to be a great improvement in portable engines. 
He has to admit that the introduction of this improve- 
ment means an extra cost of £5 per engine, and he is 
met by the conclusive objection that the maker would 
not be one penny the better for the alteration. This 
class of inventive work is simply time and money wasted. 

“ But,” we have heard it argued, “it is indisputable that 
makers of steam engines, for example, are constantly intro- 
ducing and patenting improvements.” Thisis quite true; 
but it by no means follows that the inventions ever pay. It 
must not be forgotten that manufacturing engineers are 
but like other men, and very frequently take out patents 
more as a species of personal gratification than anything 
else. But totally apart from this is the consideration that 
men who are daily making—and what is much more 
important, selling—machinery, are far more likely to patent 
something for which a demand exists than is the outsider. 
Furthermore, there is a certain class of customer 
greatly taken with anything that is patented; and the 
taking out of patents by firms gives them in certain 
markets a prestige which is cheaply earned by the outlay 
on Patent-office fees. The taking of patents gives the 





impression that the firm is of the go-ahead order; and 
the impression is very often well founded, and the thing 
= is really an improvement. Again, in the course of 
is trade operations, the maker of machinery finds that cer- 
tain changes oralterations in detail will enable him to econo- 
mise in the cost of production. This is a point on which 
the outsider can scarcely possess any useful knowledge 
whatever. Furthermore, whenthe member of a wealthy 
firm makes an invention, he can devote the resources of his 
establishment to its development in a way undreamt of by 
the outsider, and he can carry on his investigations, so to 
speak, at cost price; and even then the outlay required is 
often enormous, and is after all perhaps money wasted. 
The world at large hears of the successes—it never hears 
anything of the failures. If the veil could be drawn aside 
which hides the history of inventions, we can assure our 
readers that they would find the picture very startling. 

The truth is that the making of an invention, and 
securing a patent for it, are but the first steps on the 
ladder. The invention first appears on paper; then it takes 
the shape of a model. Thus far the inventor can proceed 
without much outlay. Then the patent is secured—not a 
ruinous financial operation—and then the real climb 
begins. If only inventors knew what this means, we 
suspect that the number of patents taken out each year 
might be counted in hundreds instead of thousands. We 
are repeatedly asked what a given patentis worth. Over 
and over again we are requested to assess the value of an 
invention, and we have to reply that the value of a patent 
or of an invention depends mainly on things with which 
the talent of an inventor, his skill, or the qualities of his 
invention have next to nothing todo. A pushing young 
chemist once told an older man that he was going to 
patent a pill and make his fortune. “How? What 
kind of pill?” ‘Oh, by advertising, of course. The 
kind of pill is of no consequence.” ‘ Pardon me,” was 
the reply; “You cannot make a fortune out of a pill 
without advertising it; but all the same you must have 
a pill worth advertising.” Inthe same way, no money 
can be made out of an invention without pushing it; but 
it is waste of time and money to push a useless inven- 
tion. In other words, the value of an invention depends 
on two prime features, namely, its intrinsic desirability 
—which must not be confounded with its mechanical 
excellence—and the facilities which the inventor pos- 
sesses for putting it into the market. 

If our readers have followed us thus far they will be 
in a position to understand the advice we are now about 
to give them—advice founded on an acquaintance with 
the history of inventions by no means limited in its 
scope, and extending over a considerableperiod. Every one 
who takes pleasure in inventing may invent as much as 
he thinks fit, provided it does not interfere with his 
avocations. Inventing is one thing; taking out patents 
quite another. Speaking now exclusively to the large 
outside class, that is to say, to men who are not them- 
selves engaged in any trade or business cognate to the 
subject matter of their invention, we would warn them 
that they have not the least chance of getting their 
inventions adopted unless they are prepared to prove 
that its adoption will bring in a pecuniary return. This 
is the crucial point. If this can be shown satisfactorily 
on paper the first step is gained. To give an instance of 
what we mean, an inventor devises a very superior type 
of ventilator, and he offers his invention to a firm 
making ventilators. He will only waste his time if 
he can adduce nothing in its favour but its superior 
merits as a ventilator. He must be prepared to show 
that a larger profit may be made out of his than out 
of any other ventilator in the catalogue of the firm, 
either because they will command a better sale at a 
larger profit, or because they can be made more cheaply. 
This stage reached, the next consists of the practical 
trial. This is usually, but not always, carried out at the 
inventor’s expense, and until it begins he knows nothing 
of the heart-breaking worry, delay, and failure that 
dog the footsteps of the patentee. He may rest assured 
that, however admirable an invention may look upon paper, 
nothing but an actual full-sized experiment can settle its 
merits or demerits. No inventor, unless he has plenty 
of time and money to spare, should take out a patent. 
The only exception to this rule is to be found in the rare 
case where a firm of manufacturers is ready to incur all 
the preliminary expenses of a trial. The most promising 
method of procedure consists in first inventing some- 
thing “in which there is money ;” next getting a 
provisional protection, which need cost only a sove- 
reign, and then applying to one likely firm after 
another until one is found willing to test the 
invention at its own charges. Then, and not till then, 
should the inventor take out apatent. The great mistake 
consists in taking out a patent first and trying to induce 
someone to adopt the invention afterwards. The inventor 
is always afraid of being anticipated, forgetting the fact 
how long the world has lived without hitting on his in- 
vention. During the agitation for a reduction in the cost 
of patents, it was more than once stated that patents 
were a luxury that only rich men could afford. In point 
of fact, the fees represent but a fraction of the necessary 
outlay; and so owing to the operation of economic 
laws entirely beyond control, patents still remain 
luxuries for the rich, although one can be had for 
about four pounds sterling. A mistake yet more 
grave consists in patenting inventions which do not 
represent any pecuniary value to the manufacturer. 
We encountered a typically perfect invention not long 
since, in a certain factory, where some dozens of machines 
are at work almost day and night. An improvement 
was effected rendering the machines all but automatic 
at a cost of about ten shillings per machine. The saving 
effected in wages amounts to about £30 per week, but 
this is not all, for it renders the firm independent of 
strikes; indeed, a strike called the invention into existence. 
An invention of this kind is dear to the hearts of manufac- 
turers. The chances that a little money may be made out 
of small inventions is very much greater than the chance 
that more will be made out of large inventions, which 
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always require a very considerable outlay to reduce them 
to practice. 


INCANDESCENT GAS LIGHTING. 

Tue thick-and-thin advocates of the electric light are 
wont to enlarge on the imperfections of gas as an 
illuminating agent, its heating and stifling effects, the 
destruction it causes to books, furniture, and pictures, 
and the yellow garish flame it gives at the best of times. 
They make little of the solid improvements that 
have been made in its consumption by burners whose 
excellence they cannot deny, on the ground that, 
suited though they be for lighting on a fairly large scale, 
yet their inevitable complexity and comparatively high 
cost bar their use for common domestic purposes. In 
advancing these views, and deducing that when once 
electricity is served with certainty from house to house, 
the field for lighting by ordinary gas jets will be restricted 
to the narrowest limit, they are reckoning largely without 
their host. It may be freely conceded that the common 
bats-wing or flat flame burner is doomed, and its extine- 
tion is only a question of time; but until the cost of a 
corresponding amount of light from an incandescent lamp 
is reduced very materially, no complete substitution is ever 
possible. But there is a method of utilising gas for lighting 
other than the crude process of burning it as it issues from 
a jet and depending for the best emission of light largely 
on the operations of chance A cubic foot of gas may 
be viewed as a certain store of energy and the con- 
version of a fraction—and a miserably small fraction it 
is—into those particular ethereal undulations which we 
are agreed to term light, may be effected in several ways. 
It may be done by simple combustion, the heat evolved 
raising solid particles of liberated carbon to the tempera- 
ture necessary for their incandescence; or by explosion 
in a gas engine, and conversion of the mechanical power 
thus generated into electricity, and thence to light in an 
ordinary incandescent lamp; or finally, by allowing com- 
bustion of so complete and diffused a kind as to give a 
non-luminous flame, and permitting such a flame like that 
of an ordinary Bunsen burner to impinge upon certain 
substances endowed with the property of changing heat 
undulations into light undulations, and thereby emitting 
luminous rays. Such is the principle of the incandes- 
cent gas burner, whatever form it take. Suitable sub- 
stances belong almost exclusively to two classes of bodies. 
The properties that make them of use for this purpose 
are not only that inherent virtue of emitting light to a 
superlative degree when strongly heated, but also, and 
not less important in practice, that of withstanding at 
least fairly the high temperature to which they are exposed. 
In early days lime was found to possess these qualities, 
but its defects are many, and too well known to need 
us to recapitulate them. Magnesia suggested itself as a 
substitute, and has been used with a certain amount of 
success. Fahnehjelm, of Stockholm, has in a recent 
English patent arrived at a means of using it, promising 
better things than its forerunners, and it has at least the 
advantage of being cheap. But there are other materials 
which, though dearer, are in many ways preferable. Not 
so many years ago the class of substances known as the 
“rare earths,” including such oxides as zirconia, yttria, 
thoria, were nothing but curiosities, of extreme interest to 
the professional chemist, but to him alone. Now they 
may be bought by the pound at rates that are far from 
prohibitive. 

The operation of the well-abnsed law of supply and 
demand has caused deposits of the minerals containing 
them to be sought, found, and worked, and the tangible 
and eminently useful result is the class of incandescent 
gaslights, of which the Welsbach is typical. Before Mr. 
W. Mackean brought the subject of incandescent gas- 
lighting, as especially exemplified by the Welsbach, 
before the London Section of the Society of Che- 
mical Industry, there was probably but a narrow 
circle of those who knew more about such sub- 
stances, their properties and price, than is known to 
every chemist as part of his ordinary education. But 
on that occasion definite information was forthcoming, 
and the light-hearted—we had almost said flippant—way in 
which materials, previously approached with bated 
breath, were discussed, their properties announced, and 
their industrial failings criticised, was distinctly in- 
structive. 

The Welsbach mantle is formed, as our readers may 
be aware, by dipping a framework of threads of textile 
material into a solution of the salts of the earths in 
question, and burning away the organic matter of the 
thread, and leaving what anatomists would call an 
exo-skeleton of the structure. The precise line and 
amount of the light emitted when one of these mantles 
is hung over a Bunsen flame, and its lasting powers 
mechanically, and in respect of illuminating efficiency 
are governed by the suitable admixture of the oxides we 
have enumerated, and the attainment of the best propor- 
tions is of course a matter solely for the company 
interested. No doubt it will be chary of letting the 
world know more than the outlines of information it 
has gathered by painful experiment. 

Of the general advantages of this method of illumina- 
tion there can be no question. Gas for gas, it yields 
more light than any means of consumption readily 
adapted to an ordinary burner; the tone of the light 
is pleasanter, and the combustion more perfect, though 
complete combustion will never remove the main 
defect of gas as an illuminating agent, namely, the 
production of sulphurous acid and the corrosion it 
engenders. The cost of the mantles need notbe high, and 
their renewal is necessary after a number of hours 
equivalent to perhaps six months of ordinary burning. 
Their fragility, the diminution of light-giving power, 
evident after some use, and the necessity of protecting 
them by a chimney, in itself a source of trouble and ex- 
pense, as all who use argands know well enough, are 
against them. It is also said that the light produced 
does not diffuse well. But there is little doubt but 
that the field already occupied by systems of incan- 





descent gas lighting will largely extend, and that they will 
have to be reckoned with by any method of illumination 
which now is or will be placed before the public. 
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SMOKE AND FOG, 


THE Sheffield people have just been lectured by Dr. George 
Young on “Smoke and Fog.” It is the habit of the house- 
holders to blame the manufacturers for the impure atmosphere 
known as “Sheffield mixture.” Private consumers pose as 
the victims of a preventible outrage, and point the finger of 
wrath at the tall chimneys ar pe ge black smoke, which 
not only ascendeth day and night, but descendeth also. 
The old manufacturer who told a bench of magistrates 
that “smoke spelt gold,” is most unpopular in these 
days. His doctrine is regarded as heterodox ; but Sheffield 
makes as much smoke as ever. Travellers by rail frequently 
marvel how men and women can live there. But they see 
the worst of it. The two stations are located where the smoke 
demon is dominant. And yet there are people who have to 
live under that forest of chimneys with smoke, soot, and 
fire for firmament, from which the sun, a dull blood-red 
disc, stares sullenly as if in disgust with everything beneath 
it. Dr. Young tells the Sheffield people that they need not 
suffer sulecn eg like. Town fogs, he holds, are artificial pro- 
ducts. The principal agent in a town fog is sulphurous acid 
and common salt. The fog formed, then black smoke comes 
into play, first as a preservative, and, secondly, as a colouring 
and intensifying matter. How are the black fogs to be got 
rid of ? By the complete combustion of all fuel. Dr. Young 
then clears the large manufacturers of part of the blame. 
A very considerable share he puts upon the kitchen stoves, 
and, generally speaking, the household fires. Taking the 
population of Sheffield at, roughly poy 300,000, he 
calculates the annual consumption of coal for household 
purposes at 4 tons per head. That gave 450,000 tons of 
coal. The sulphur in this, taken at 1 per cent., was 4500 
tons. That amounted to 13,500 tons of sulphuric acid which 
was produced annually by the household fires alone. His 
sell is simply to substitute gas fires and coke stoves. If 
somebody could invent a gas fire which would burn brightly 
and give some of the “ variety’’ of heat produced by coal, 
the idea might do; but gas fires do not “catch on” for 
dining-rooms at all, and very little even for the most useless 
apartment in an Englishman’s house—the drawing-room. 
Dr. Young, however, has brought home to the householder 
his share in the evil. For chimney-pot to abuse factory- 
stack in smoke-making is only another instance of—Pot and 
Kettle. 


BRITISH COAL IN 1891. 


THE coal trade of the United Kingdom during the almost 
moribund year 1891 has had several features of special 
interest, and it must be classed as one of those which have 
had fairly remunerative prices, and very good wages. The 
price has not been maintained during the later months 
of the year, and there has been a very slight reduction in the 
rate of wages in Wales, but on the whole the year has in the 
bulk and value of the trade been satisfactory, and the wages 
ruling high,and accompanied by generally full work, must have 
been satisfactory to the miners. There has been a continu- 
ance of the increase in the exports; the shipments of coal 
for the use of steamers engaged in the foreign trade have also 
been enlarged, and though there has been a decrease in the 
consumption of coal in the iron trade in the first half of the 
year, yet when it is remembered that the latter half contains 
a period that contrasts with that of the long strike in the 
Scotch iron trade, it is possible that the diminution will be 
less than some have calculated: and there have been cer- 
tainly increases in the consumption on railways and for gas 
manufacture, as well as for some of the allied pu s that 
normally augment. The increase in the exports of coal may 
be looked upon as likely to be about 100,000 tons for the 
whole of the year—not a large increase, but the fact that the 
export is maintained in the face of the high prices of coal— 
comparatively high, that is—is in itself noteworthy, and to 
that large quantity that is — there is an appreciable 
addition. Probably it will be found that the export of coal 
is not much short of one-sixth of the total output. But to 
that export of possibly 31,000,000 tons, there is to be added 
the large quantity shipped for the use of steamers engaged 
in the foreign trade. In that there is a larger increase than 
in the exports, partly because there has been a want of cargo 
to take to the United States, and some of the many steamers 
that have gone there have taken in here coal for their own 
use during both ‘the outward and the homeward voyages. 
The increase in the shipments of this coal should be 300,000 
tons for the year, and the total quantity of the coal exported 
and shipped for the use of ships engaged in the foreign trade 
should for the year be over 39,000,000 tons. With a 
maintenance of rity in this important branch of the 
coal trade, there has m, it is certain, larger consumption 
in several important branches, and that at prices that must 
be conside remunerative. Coal for some of the most 
important gas companies has been delivered during the 
present year in quantities in excess of those previously 
delivered, and the price has been higher than it was. A 
typical contract was, for a large city, at the price of about 6s. 
per ton for the year 1889; it rose to about 9s. per ton for 
1890, and again it shot up to over 10s. 6d. per tun for the 
whole of the current year. Hence, it may not be unfairly 
concluded that the contracts for the gas coal have been at a 
profitable rate, and substantially the same remarks apply to 
the contracts for locomotive coal, which rose for the 
same period in a way that was not dissimilar. But it may 
be remarked as bearing on the question of future pros- 
pects, that the contracts for the next year are at considerably 
lower prices. Possibly it may not be an unfair assumption to 
sup that the price of the large quantity of coal that is 
ai these and allied ways will be for the next year brought 
down to something similar to that which prevailed for the 
year 1890. For the current year, however, larger sales at 
fuller prices have been made. In coal for manufacturing pur- 
poses, it may be doubted whether there has been in the whole 
of the year 1891 as large a volume and value of trade done as 
there was in the preceding year. Trade in many important 
branches has been tapering off for some months; the exports 
of many of the manufactures have shown great decrease, and 
that especially in Lancashire goods, which all points to a 
lessened consumption of coal. Again, the higher prices that 
have prevailed have had the effect of causing the consump- 
tion to be more economised wherever it was possible, and 
there is to be set against increasing use of fuel the attempt 
to obtain more of its power. The coal trade, with the advan- 
tage of a large demand, has had the corresponding advan- 
tages of fuller work at the pits, of labour that has not been 





interrupted by many important strikes, and there has been 
also the absence of very — large accidents. These all 
point to that full use of the facilities of production which is 
one of the features that give profit to both the employer and 
the employed. Until in the last three months of the year 
there was a brisk demand for coal; in those months it fell 
off, especially in the coalfield which ships coal very largely, 
but in the last few weeks of the year the French strike gave 
a stimulus to the exports, and a return to rather lower rates 
of freight has allowed a considerable export of coal to be 
made. The contracts for supply to Mediterranean ports 
were allowed to fall into arrears as much as could be in the 
— of high freights, and this is now being made up in 

egree, so that the coal trade should now have more regular 
working. Full working means the spreading of the heavy 
standing charges over a wider area of production, and thus a 
lessened tonnage charge. The coal trade has had this benefit 
at the time when the price has been good, but it is doubtful 
how long there will be the continuance of these satisfacto 
signs. There is no doubt now that the coal trade has to loo 
forward to a lower range of — for next year, for some of 
the most important parts of the production. Railway con- 
tracts, gas-coal contracts, contracts for the supply of important 
companies—such as the Peninsular and Oriental Steam 
Navigation Company—have all been closed at less rates, 
because the high rates of the present year could not be main- 
tained. These contracts affect the gas coal of Durham, the 
steam coal of South Wales and Nerthumberland, and that of 
the coal of Yorkshire and i from which large 
railways draw much of their fuel. In the first, such 
reductions fall very a on capital; but labour 
has to bear its share also. It is tolerably certain that the 
rate of wages will be soon in some degree readjusted, and it 
is to be hoped that that readjustment will be without conflict. 
There is an abundance of coal, and all that any conflict 
would do would be to divert for a time the trade, just as the 
French strike diverted it. The heavy demand, too, has been 
met now, for by the middle of December the gas companies 
have laid in the heavy stock that carries them past the 
period of largest consumption, and the new year is no sooner 
entered on than the demand for gas, for — for railway 

urposes, and perhaps also for household consumption, 
caaes steadily to fall. When the year is turned, the fullest 
demand for coal has been known, and there is a falling off. 
This is one of the factors in the situation, and it may be not 
unfairly said that it is one that is most important in its 
bearings on the labour problem of the coal trade for the 
immediate future. 








LITERATURE. 


Pantobiblion: International Bibliographical Review of the 
World’s Scientific Literature. No.1. Edited by A. Kersna, 
C.E. Published Monthly. St. Petersburg: Fontanka 64, 
London: Swan, Sonnenschein, and Co. 

Tuts remarkable new venture in periodical literature 

proposes to supply those devoted to the technical study 

of any speciality with prompt, exact, and complete infor- 
mation upon the current literature of their subjects, 
especially in relation to manufacturing and engineering 
science. The contents are divided into three sections, the 
first being a list of titles of new books published during 
the month, classified under twenty-nine heads, which 
cover every branch of physical science, whether pure, 
applied, or technological. The second is a series of 
reviews of selected volumes, and the third a review of the 
current periodical literature of the day, showing the 
contents of the chief magazines devoted to applied 
science for the month under notice, which in the present 
instance is January, 1891. The notices, whether extracts 
of titles or detailed reviews, are in every case given in the 
language of the original, so that the pages have a very 
diversified appearance, no less than fifteen languages 
being employed in their compilation. That considerable 
difficulties, as stated in the preface, have arisen on typo- 
graphical grounds we can well imagine; in fact, it may be 
doubted whether a similar work could be turned out from 
any but afew specially-appointed printing offices. Speaking 
roughly, nine out of the fifteen languages used are spoken in 

Western, and the remaining six in Eastern Europe. With 

the latter we are sorry to say that we are not sufficiently 

familiar to advance any useful opinion, but as regards the 
former the execution seems to be commendably accurate. 

The reviews, eighty in number, are rather unequal in 

quality, some being mere excerpts of publishers’ notices, 

while others are long and appreciative criticisms; and, in 
fact, this is the weakest of the three sections, but the 

more strictly bibliographical parts—which contain 1200 

titles of books and an analysis of the contents of 270 journals 

—are exceedingly well done, and cannot fail to be of great 

value if continued as a permanent publication. In anycase 

the editor is to be congratulated on his excellent beginning, 
and we heartily wish him success in its continuance. 


Scamping Tricks and Odd Knowledge occasionally Practised 
upon Public Works. Chronicled from the Confessions of 
some Old Practitioners. By JoHn Newman, Assoc. M. 
Inst.C.E. London: E.andF.N. Spon. 1891. 

Tue author of this book has previously written some 

useful books on ‘‘ Earthwork Slips and Subsidences upon 

Public Works,” ‘Notes on Concrete and Works in 

Concrete,” ‘Iron Cylinder Piers,” and ‘‘ Queer Scenes 

of Railway Life.” To those who have the conduct of 

structural work, more especially of the kinds that are 
executed outdoors, the book now before us gives a good 
deal of useful information imparted in an interesting and 
easily read form. Two old sub-contractors recount ex- 
periences in the methods of obtaining extras, and the 

expose many “tricks of the trade” of gangers, their 
employers, and workmen. It may not be very elevating 
instruction, this learning of the means and methods of get- 
ting paid for work not done, for materials not used, or for 
inferior materials ; buta knowledge of these things is ver: 

necessary, and every resident and assistant engineer will 
be more likely to be able to cope with the tricks some- 
times resorted to in contract work after having read Mr. 

Newman’s interesting little book. They will also at the 

same time gather some very useful hints on methods of 


doing work of the kinds chiefly referred to, which will be 
gathered from the list of chapters as follows :— I. 
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Introduction. II. Screw Piles—General Consideration— 
Manipulation for “‘ Extra Profit.” III. Screw Piles— 
Details. IV. Iron Piles—Arrangement—Driving—Sink- 
ing by Water Jet. V. Timber Piles—Pile Driving— 
General Consideration. VI. Timber Piles—Manipula- 
tion for “ Extra” Profit. VII. Masonry Bridges. VIII. 
Tunnels. IX. Cylinder Bridge Piers. X. Drain Pipes 
—Blasting and Powder Carriage. XI. Concrete— 
Puddle. XII. Brickwork—Tidal Warnings—Pipe Joints 
—Dredging. XIII. Permanent Way. XIV. “ Extra” 
Measurements—Toad Stool Contractors—Testimonials. 
XV. Men and Wages— Sub” from the Wood—A Sub- 
Contractor’s Scout and Free Traveller. 


Retaining Walls for Earth. By Matverp A. Howe, C.E., 
Professor of Civil Engineering, Rose Polytechnic Institute. 
Second edition, revised and enlarged. New York: John 
Wiley and Sons. 1891, 

In the first edition of this work, the Theory of Earth 

Pressure was derived from Professor Weyrauch, whose 

formulas are now relegated to an poe where they 

appear as a fearful and wonderful specimen of the 
ponderous Teutonic method of symbolic exposition of 
mechanical laws. 

The author’s new demonstrations are constructed upon 
the theory first advanced by Professor Rankine, in 1858, 
based upon the employment of the Ellipse of Stress, and 
now a few elegant geometrical diagrams replace the 
appalling array of symbols derived from the German 
professor. 

The same geometrical treatment has been brought 
forward in this country by Professors Alexander and 
Thomson, in their treatise on Applied Mechanics. 

It cannot be said that the theory rests upon a basis entirely 
rational ; however, the various hypotheses employed tend 
to practical results so little in discordance, that the 
designer is not puzzled as to the right formula to select. 
At the same time the designer will appreciate the advan- 
tage of having some theory to guide him, when he realises 
the enormous economy of cost of construction that can 
be secured by an intelligent application of the theoretical 
principles of design in dams and revetments. 

In the last few years such a great development has 
taken place in the practice of underground tunnelling and 
construction, that ample opportunities have occurred 
for the verification of theoretical laws. 

An interesting article on page 59, discusses the 
appropriate depth for foundations, treating the building 
as a floating body in the semi-fluid soil; a state of 
things realised very forcibly in Chicago at the present 
moment, in the construction of the Exhibition buildings, 
and the proposed rival to the Eiffel Tower. 

In the next edition the ponderous appendix of Professor 
Weyrauch may very well be omitted. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Australasia, labour in.—The United States Consul at 
Sydn-y reports: The various labour organisations in Austra- 
lasia have for some time past been violently opposed to the 
introduction of labour from foreign countries, at first to 
Chinese and Coolies, but now to all classes of immigrants. 
There has been practically no importation of labour into 
Australia during the last few years, the policy of assisted 
emigration, which was of much benefit to the Colonies, having 
been discontinued. There is strong reason to believe that 
the introduction of foreign labour would promote many 
industries which have been allowed to languish for the want 
of skilled labour. There is no prejudice against foreigners, 
and the laws are exceedingly favourable to them, for any 
foreigner can be naturalised after six months’ residence. In most 
of the colonies aliens may acquire, bequeath, and devise personal 
or real property in the same manner as British subjects. Never- 
theless the foreign-born population is very small, under 3 per 
cent. of the entire inhabitants. The average rate of mechanics’ 
wages per day in New South Wales was, in 1830, 6s. 7d.; 
from 1833 to 1888, 9s. 44d.; 1889, 10s. 2d. The lowest years 
were 1844 and 1845, when the average rates fell to 4s. 9d.; 
the mean, 1864-5-6-7-8, when they stood at 9s. 4d.; and the 
highest 1853-4-5, when they rose to 16s. 1d., 17s. 3d., and 
= respectively. The rates of wages' in various trades 
are for :— 


ad a & 
Black ironworkers, per day of 8 hours.. 0 
Blacksmiths o» ” ak - 8 0t0 9 0 
. strikers ” ” - 6 0— 8 0 
Boilermakers pe 99 . 9 4—10 8 
Brass finishers ” ” - 9 O—10 O 
Coppersmiths o ” - 9 O—10 0 
Corrugated ironworkers ,, 00 . 9 0 
Engine drivers ” n 70—8s8 0 
Engine fitters ne ne - 2 4—10 8 
Furnacemen ” 9 . 70— 8 0 
Galvanised ironworkers ,, 9 9 0 
Iron-moulders 98 99 9 4—10 8 
Labourers in iron trade ,, ” . 60—8 0 
Millwrights a e - 9 4—210 8 
Patternmakers 99 ” - 9 4—10 8 
Tin smiths 1 on - 8 O—10 0 
Turners— iron ” ” . 9 4—10 8 
Wire workers ” .» 6 O—10 0 
Building trades—general: 
Bricklayers ” 9 Pe ae ll 0 
Gas fitters 9 9 10 0 
Painters Ks » 9 0O—10 0 
Plumbers ” ” 8 0—10 0 
Slaters 9 os 66)? 66 10 0 
Stone masons 0 ee ee oe ll oO 
0 


Labourers - “ wh. tear ee 8 


1 In some trades the rates may be slightly less owing to the defeat of 
the great labour strike. 





City municipal employés: 
Carpenters per day (44 hours’ week) .. .. .. 8 0—10 0 
Engineers ” 2 da; ee eo En OW BS 
Engine drivers t es ee we ‘ee 8 0 
Labourers 9 ” pee ce et ae BS 
Timber workers 
mters per day of8hours .. .. .. 10 0—12 0 
Joiners 9» ” oo eo o 10 O—12 0 
Sawye perdayof9hours .. .. .. 9 0—10 0 
Miscellaneous trades 
Coach builders perdayofShours .. .. .. 8 0—10 0 
Gas stokers, per day (56 hours a-week) .. .. .. 9 6 
Quarrymen perdayof8hours .. .. .. 10 0 
Wheelwrights, per day (48 hoursa-week).. .. .. 8 0—10 0 
bourers, perdayof8hours .. .. .. 6 0— 8 0 
Mining—Coal Miners : 
Northern—hewing—per day of 44 hours a week .. 10 6to12 6 
Southern = 99 o oa « 2 oe 26 
Boys employed in mines ,, pe 80— 50 
Gold miners—per week of 44 hours 50 0 


Coal miners working underground are mostly paid piece- 
work at the rate of 4s. 2d. a ton in the northern and from 
2s. 6d. to 3s. a ton in the southern mines. 

The rates of wages paid at the Broken Hill silver mine are 
for :— 





Mechanics and surf: a 4&4 a's 
Blacksmiths per shift of 8 hours .. .. ..10 O0to12 0 
Blacksmiths, strikers ,, * at tm the 8 4 
Boilermakers pa oe ed oa sae 12 0 
Bricklayers * * co oo os OO O—19 -6 
Carpenters ” pes co ce ceo WO O— 18 O 
Charge wheelers * 99 ah) an ae 9 0 
Engine drivers, hoisting na oo oe ee We OT GD 
Engine drivers, stationary “a ie ake ee 10 0 
Engineers (Millwrights) ” eo oe oe 10 O—12 0 
Feeders FA re ae ae 10 0 
Firemen pa “ a ae 9 0 
Firemen, assistants _,, » . 8 4 
Fitters ye * .10 0—12 0 
Flag wheelers ” * ie wa me 9 0 
Machine men, shop __,, <. oe ee of 9 O—10 0 
Masons 9 ‘a -- « « 10 O—12 0 
Rivetters ‘ ‘a on se as 2 ore 
Saw mill men ” * ae ee ee a oes 
Tappers ” ” @6 We load 10 0 
Tin smiths - we eee ae 10 0 
Labourers - ea 8 4 

Ore dressing hands: 

Engine drivers, per shift of 8hours.. .. .. .. 10 0 
Head feeders o ss Lp ae 9 0 
Head runners - pa os ae ee. 4a 9 0 
Shift washers a pa ie gb eee “oe 10 0 
Tin washers, per week of 44 hours .. .. .. .. 50 0 

Underground hands . 

Brace men, per shift of Shours.. .. .. .. .. 9 0 
Miners? as o aa 0 
Miners in wet shafts 9 Aye, ide 10 10 — 

Plat men pe ee en eee 90 
Trackers 9 cae Nal ee) Une: ae 8 4 


All time worked over eight hours a day is paid for at the 
rate of time and a-quarter. 
State Railway employés receive :— 


@ 
a 
@ 


. » & 

Blacksmiths, per day of 8 hours .. - 9 O—12 2 
Blacksmiths, strikers pa 7 - 76—8 6 
Boiler makers ° ae bi - 9 O—12 2 
Brakesman. per week of 55 hours ° 42 0 

rass finishers, per day of 8 hours - § O—1ll O 
Carpenters ” °° - 8 8—1ll 0 
Carriage builders ” oe 0s, ve, oo ae ORa=e ae Se 
Cleaners, engine, per day (55 hours a week) .. 5 0O— 7 0 
Engine drivers, locomotive - a « «ee =m 2 
Engine drivers, stationary “ ica << 5 Seeie se 
Fettlers, per day of Shours .. .. .. 1. «. 7 6 
Firemen ae - v2 8 0—10 0 
Fitters * 90 ey ae ae 9 0—13 0 
Foremen, per annum (48 hours a week) .. £240 — £450 
Gangers, perday of 8 hours.. .. 9 0 
Guards. per day (55 hours a week 9 0O—ll 0 
Machinists, per day of 8 hours .. . 76—9 8 
Moulders - 93 . 8 6—1ll 2 
Painters ” ” - 8 O—11 0 
Pattern-makers ,, ne ee ane . 9 O—12 0 
Porters, per day of 55 hours per week.. - 70-10 0 
Shunters 9 » oe - 8 O—ll 0 
Signalmen 99 - 7 0O—10 6 
Station masters, per annum.. <4 - £150 — £400 
Wagon builders, per day of 8 hours .. co of 9 6—10 4 
Watchmen, per week of 55 hours 6 06 oo as ae eee © 

Maritime pursuits: 

Engineers, first, per month .. £20 
Engineers, second ,, eee oe ae 
Engineers, harbour boats’, per week of 90 hours .. £2 15s. 
Firemen | es ee 
Coal trimmers ,, ow £7 
Lamepers, por bear... «2 0s os. oe as 183 

Constant hands, per week of 60 hours.. .. .. £2 10s. 
Wharf labourers, per hour, of 48 hoursa week .. 1 0O— 1 6 


In nearly every branch of labour the hours are eight a day, 
and this limit is tacitly recognised by the Governments of 
the various Colonies, but the climate is such, especially in 
the northern parts, that eight hours’ work is a heavier tax on 
the endurance and strength than ten or twelve hours in the 
more populated districts of the United States. The Govern- 
ments are extensive employers of labour, and in the construc- 
tion and maintenance of railways, telegraphs, and other 
public works, that of New South Wales has in its service 
25,000 persons, more than half all those in factories and work- 
shops put together. These in the last eleven years increased 
by 20,248, or 81°9 per cent. Of this number, 8212, or 18-25 
per cent., were engaged in implements, machinery, and 
metal works ; 6982, or 15°3 per cent., in the building mate- 
rials industry ; 1225, or 27 per cent., in shipbuilding. The 
various works carried out by the Governments of these 
Colonies have been constructed principally out of borrowed 
capital. The result in New South Wales is that the public 
debt has reached to the amount of £4,697,000, or £39°3 per 
head, but the assets of the Colony amount to over four or five 
times its liabilities, and the most part could be readily con- 
— into money. The retail prices of provisions in Sydney 
are for :— 


s. d. 


_ 
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*Bacon, per pound 
Beef 


” oe 
Bread, per 4]b loaf .. . 
*Butter, fresh, per pound 
Butter, salt, * es 
Candles ” 
Coffee os 
*Milk, per quart .. 
*Mutton, per pound ee 
*Potatoes, a ee we. Ga 


t 


oo 
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ye New South’ Wales’ Handbook,” 1891. 

Clothing is about 10 per cent. dearer than in England, but 
less is required, owing to the warm climate. The rent of 
small cottages in Sydney containing three or four rooms and 
kitchen is from 10s. to 18s. a-week. Municipal rates are 
1s. 6d. in the pound, special gas, sewerage, and water rates 
from 1d. to 1s., average 4d. Gas is 6s. 6d. per 1000 cubic 
feet, coal 20s. per ton. In Newcastle rents of similar houses 


2 Six hours on Sunday to constitute a shift. 














are from 8s. to 10s. a week, but many working men own their 


own houses. In the country wooden houses can be put up 
very cheaply, and rent is seldom paid. Ordinary rates seldom 
exceed 1s. in the pound, but many of the boroughs have 
special additional rates varying from 3d. to 6d. It is the e: 

rience of American workmen that Sydney in spite of its being 
a free port is 30 per cent. higher than in the United States. 
House rent is 20 per cent. more than in American cities of 
similar population. Coffee and tea are 25 per cent. dearer. 
Wheaten bread is one half dearer than in San Francisco. 
Meat is the only article of food supply which is cheaper than in 
America, but its retail price is out of all proportion to its cost 
of production. Workmen in New York can travel from ten 
to fifteen miles for 23d., while here it costs six or seven times 
that amount; but the ordinary railway fare for short 
distances is about the same. Railway freight here is 
100 per cent. higher, which necessarily brings the cost of 
provisions up to extravagantly high figures; but Mr. Coghlan, 
the Government statistician, says, “that it is important to 
take into consideration the quality of the goods consumed.” 
There is an opinion widely prevalent that the ruling rates of 
wages are far too high, but considering the cost of living, and 
other expenses incidental to the workmen, ‘‘I do not see 
how they could reasonably be less.” It is said constantly by 
the Press here that wages in these Colonies are higher than 
anywhere else, and that they absorb a disproportionate share 
of the earnings of the community; that they have risen 
considerably in many branches of labour, while the earnings 
of capital have steadily declined. It is believed that the 
rates of wages are a check on enterprise, and consequently 
operate against the interests, both of the general community 
and the working classes, and that if wages were lower 
capital would flow more freely, the workers be more regularly 
employed, and society better off. Whether these results 
could be brought about by lowering the rates of wages is a 
question of great moment to the community. There are in 
every city of Australia a greater or lesser number of the 
unemployed. How they live is a mystery. In many cases 
the climate is mild enough to allow of their sleeping out 
of doors, but the cost of food is very high. During the day 
the unemployed frequently parade the streets with banners 
inscribed with demands for bread or employment, and 
in some instances seek interviews with the Premier of 
the Colony, the mayor of the city, or other public 
functionaries. Sometimes they are successful, and on several 
occasions the Government has opened bureaus for their relief, 
and distributed food and other necessaries among them. This 
policy having been seriously questioned by both people and 
Press, has been abandoned as opposed to the best interests 
of the community. In controlling and working the railways, 
sewage, waterworks, telegraphs, &c., the Government is 
obliged to pay especial attention to the subject of labour. 
An active and energetic Committee on public works has been 
appointed, composed of members of both the Houses of Legis- 
lature, for the purpose of investigating and reporting upon the 
proposals made for the construction of public works. This 
Committee has done much good towards regulating public 
expenditure, and in securing adequate return for the expendi- 
ture of the money obtained by loan. During the late strikes 
patrols and pickets were appointed by the unions to interfere 
with and intimidate those who refused to obey the unions 
and endeavoured to pursue their ordinary occupations. The 
most arbitrary and unjustifiable methods were reso to; 
but no notice was taken by the Government, beyond sending 
@ military or police force to preserve order. Special constables 
were sworn in, and their employment, in addition to that of 
the military and police, involved the country in very heavy 
expenditure; but this was small in comparison with that 
occasioned by the stoppage of coal mines, flour mills, 
gasworks, iron foundries, shearing operations, shipping, 
and trade generally while the strike lasted. Attention was 
much directed to the punishment by fines and imprison- 
ment of those who simply acted as agents for the 
labour and trades unions. Among the cases especially 
worthy of mention was that of a local secretary, who con- 
veyed a resolution of a union to its members in his district 
calling upon them to leave work or strike, without, it was 
said, any intention on his part of influencing the persons 
to whom he delivered the orders. The local secretary was 
prosecuted and convicted on the ground that the orders or 
resolutions conveyed by him were for the purpose of inducing 
workmen to break their contacts. A deputation from the 
union waited on the Minister for Justice in Sydney and 
applied for a remission of the penalties, urging ‘‘ that the local 
secretary had only done subsidiary duty for the union, which, 
in the event of his refusal, others would have done; that if the 
local secretary had broken the law every unionist secretary 
in the Colony had done the same, and that any prosecution 
of a unionist servant, while the union was not proceeded 
against, was unjustly discriminatory.” The Minister of 
Justice stated that “no plea of direction by others 
could exonerate the local secretary if he had committed 
the offence, and that every intelligent man must take the 
responsibility of his own actions, no matter to what degree 
he may have been influenced by the persuasions of individuals 
or organisations.” Strikes have been so frequent in these 
Colonies, that the New South WalesGovernment has appointed 
a Commission for the purpose of investigating their cause and 
to report on the best means of eradicating their evil effects. 
The Commission may not be able to recommend any very 
effective remedy for the evil, but if it succeeds in unravelling 
the causes of the troubles between capital and labour a remedy 
will discover itself in due course. Later advices say the 
benefits expected from the labours of the Commission 
which has issued a draught report, are not likely to be realised. 
The causes of strikes are defined to be disputes about hours 
of labour, wages, and more particularly the employment of 
non-unionist workmen, and the question of the recognition of 
trade unions by employers. The Commissioners recommend 
as a remedy, in the first place, a friendly conference of all 
parties to disputes, experience having shown that difficulties 
are often cleared up in this way; the establishment of a Board 
of Conciliation and Arbitration, consisting of a nucleus of 
three members appointed for a fixed term, the chairman to be 
appointed by the Government, one member by the employers, 
and one by the employed. Either masters or men can compel 
a reference to the Board, but itis not proposed that its awards 
should be legally enforcible. The Commissioners cannot 
pretend to say that their Conciliation Court would be fully 
competent to deal with so large a question as ‘freedom of 
contract,” which has yet to be threshed out, and which neither 
party has thoroughly get to the bottom of. The general 
opinion is that the me Ae of the Commission, while it would 


answer well in mere wages disputes, in no case touches the 
question of principle underlying present discontent, and that 
their report is a confession of powerlessness concerning the 
really important questions of the day. 


540 


THE ENGINEER. 





Dec. 25, 1891, 








OPTICAL PROJECTION. 
No. IL 
Tue chief principles of construction of the ordinary magic 
lantern may now be briefly set forth, before dealing with the 
more complex class of projection instruments. 
In Fig. 3, let A be a sufficiently bright flame, E a lantern 
slide, then by means of the magnifying glass H, an image of 
Fig. 3 the slide may be projested upon a sheet 
of paper, or upon the wall of the room. 
Here, then, we have the simplest of all 
optical systems for a magic lantern; as 
simple, indeed, as that of the original 
The next improvement is to employ 
AeE a second lens W, Fig. 4, and to place it 
H between the slide T, and the light K. 
This, as denoted by the dotted lines, Fic. 4 
collects some of the rays from the - 
light, and sends them through the ai tl 
diverging after passing through the 
lens and slide, so much of the light 
will not pass through the projection 
lens, and is wasted. In old-fashioned wo 


lantern of Kircher. 
slide T; the rays, however, are still 


lanterns the lens W was consequently 
often a thick bull’s-eye, to make some improvement in this 
respect. 

In Fig. 5 we have the common condenser in use in lan- 
terns of the present day. It consists of two plano-convex 
lenses, with their 
convex sides turned 
towards and nearly 
touching each other; 
the one next the light 
collects the rays, and 
renders them nearly 
parallel; the next 
lens causes the rays to converge, and to come to a focus 
inside the tube mount of the projection lens or lenses ; thus 
the available light is for the most part utilised. This is a 
good useful condenser for general purposes. 

Fig. 6 represents a condenser once in use, but not now cor- 
structed so far as we know. In this, A is a 
meniscus lens, and B a double convex lens. The 
advantage of this is, that the rays from the illu- Vf 
minant, which fall near the margin of the \ 
meniscus lens, do not do so at such a grazing 
angle as in the condenser represented in Fig. 5, 
so more of the light passes through the Jens to do 
useful work, and less is reflected. A disadvantage 
of this form lies in the convexity of the front 4 & 
surface, whereby if left lying about it is more liable to get 
scratched or dimmed than if it were flat. 

The common form of condenser represented in Fig. 5 may 
be improved by the addition of the small meniscus lens A, 

Fig. 7 Fig. 7. This collects a wider angle of 

/B light, B, A, C, and throws it all into the 
rg two larger lenses for transmission to the 

7 screen. Herein lies the advantage of 
ae triple over double condensers, therefore it 
follows that with the great activity and 
increased critical knowledge now preva- 
L } lent among lantern users, the double con- 

denser is likely in time to become a thing 
. of the past, except for toy lanterns. 

aes A condenser with three plano-convex 

~ lenses was exhibited at the Lantern Society 
last year by Mr. E M. Nelson. The total arrangement in 
Fig. 8 was designed by Mr. J. Traill Taylor, and is made by 


Fig. 6 


Messrs. Newton and Co. It Fi 

s ig. 8 
consists of a plano-convex lens D 
D, 4}in. in diameter, a plano- , 
convex lens E, Sin. in dia- ae 
meter, and a plano-convex ik 
lens F, also 5in. in diameter. ‘ 
A is the lime cylinder for the 








>> 

lime light, and B is a travers- ) 

ing table, worked by racks and | 

pinions, so that the table can 

be raised or lowered at will, or moved to the right or left, 
whereby the light can be rapidly centred in position in 
relation to the lenses. The triple condenser just described 
is likely to be of value for general all-round work, and is 
simple in construction, so will probably before long, for 
common use, replace the condenser represented in Fig. 5. It 
takes in an angle of light of 95 degrees. The traversing 
table and condenser are mounted upon the same base board, 
which can be made to travel backwards and forwards, so as 
to vary the distance of this part of the —— from the 
lantern slide, because in a good lantern the slide should be 
in that part of the cone of light in front of the condenser in 
which most of the rays can pass through it. For example, if 
a very small slide were placed close to the condenser, much 
of the light could not enter it; but on moving it forwards to 
a smaller portion of the cone, or on producing the same 
result by drawing back the condenser and illuminant together, 
the slide can be placed in the position in which it will trans- 
mit as much as possible of the available light. 

The function of @ condenser is merely to throw a great 
amount of light in a proper direction through the slide and 
projection lens. It is not necessary that a condenser should 
be made of fine optical glass, but it should be well polished, 
free from strie, and as free from colour as possible; the 
amount of greenness, or any other colour of the lenses, may 
be seen by placing them on a sheet of white paper and looking 
through them by daylight. Each lens of a condenser should 
be loosely mounted in its cell, so that it can be easily turned 
round in its metal mounting by the fingers; should it be 
tightly mounted it might crack when in use, in consequence 
of the metal not allowing for the expansion of the glass by 
the heat of the lamp. A magic lantern should not be 
suddenly heated or cooled, but partly lit up, say a quarter of 
an hour before use, so as to get gradually warmed. Rapid 
changes of temperature of the condenser may crack one or 
more of the condensing lenses. 

As to projection lenses, the old-fashioned portrait lenses of 
the Petzval type, used in photography, are excellent. The 
quarter-plate portrait lens is often rather too short in focus 
to give the best results, and frequently not wide enough in 
diameter to receive and transmit the whole of the light 
coming from the condensers. Long focus carte-de-visite 
lenses are better; a lens of about Sin. focal length is good for 
general purposes. The condenser in Fig. 8 is so made that 
the lens F can be removed, and another of longer focus 
substituted for use with projection lenses of long focus. We 
prefer lenses of somewhat long rather than of short focus, 
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and would rather have a smaller brilliantly illuminated disc | 
on the screen, than a larger feebly illuminated disc. 

When an oil illuminant is employed, it is usually burnt in 
a three-wick lamp. Four-wick lamps are made, but there 
is some testimony that frequently little or nothing is gained 
by the extra wick. With these lamps as ordinarily constructed, 
the critical observer can usually see that the disc of light 
projected is not quite evenly illuminated. This is due to the 
relative position of the three flames. Probably when the 
lantern-using public can freely obtain triple condensers, they 
will turn their attention to the lamp, and demand lamps 








differentiated instrument has to be handled by an intelligent 
operator, who knows how to make all the adjustments 
properly and quickly, and is experienced in the use of the 
limelight with sdnehgns jet. 

The optical system of the instrument is represented in 
Fig 9, in which A is the radiant point of light, and B, ©, 
and D, the lenses forming the condenser, and mounted nearly 
in contact. Of these B is a rather deep meniscus of 4hin, 
diameter, and of such focal length as to take in an angle of 
light of about 95deg. The light thus collected is so turned 
from its original course that the whole of it falls u 


n the 





with concentric circular wicks, like those, for instance, | lens C, from which it yey on as a parallel beam, which is 
invented by Sir James Douglass for Trinity House purposes, | condensed by the lens D; the lenses C and D are each din. in 
which seem to be well adapted for the magic-lantern, but we | diameter, so that the whole set practically forms a Sin, 
have not heard of a trial | them having been made therein. | condenser. They are made of crown glass. 
Better kinds of illumination are given, of course, by the aid The rays next pass through a trough FE, filled with a satu- 
of varieties of limelight jets, and such jets have to be used | rated solution of alum, to absorb the heat rays as complete] 
with the more elaborate instruments about to be described. | as possible: nearly all the heat is in the invisible rays below 
The more recent instruments for optical projection and of | the red end of the spectrum, and their absorption causes 
a high degree of precision now demand attention. For some | little loss of light; the trough has plate-glass ends and a brass 
years past Mr. Lewis Wright has been working with Mr. rim holding the glass discs in “sgn On the front face of 
Herbert C. Newton, of the firm of Newton and Co., opticians, | the alum trough is cemented the plano-concave lens F, 1}in. 
to bring out some highly perfected instruments. Mr. Wright in diameter, and made of flint glass highly dispersive, so as 
says, in the preface to his recent book on “ Optical Projec- , to correct to a large extent the chromatic effects of the lantern 
tion,” already mentioned, and about Mr. H. C. Newton: condenser. Mr. Wright states that he found it advisable to 
“ During years past I have spent very many hours associated employ a full inch of alum solution, and in addition, “ to 
with him—many of them actually in his company—engaged form the second side of the cell of a double plate of giass, 
in contriving, perfecting, testing, or adjusting scientific opti- the two cemented together by Canada balsam.” This layer 
cal apparatus ; often for myself, but more frequently for the of balsam absorbs any a balsam-heating 1 which get 
use of others, and especially of colleges and public institu- through the alum. The Canada balsam u in optical 
tions. Such apparatus, to express it briefly, is instruments first has the essential oils driven out of it by 
described here not as their apparatus, but as being in a long-continued moderate heat, then to correct brittleness is 
greater or less degree my apparatus, by contrivance, or selec- tempered with an exceedingly small proportion of castor oil. 




















Fig. 9 


tion, or modification, or personal connection with it in some , The heat-intercepting portions of the apparatus are necessary, 
way or other, even when not—as frequently the case—planned | for the temperature in the conjugate focus of a good lime- 
in the first instance for my own use. ° The subject | light is sufficient to ignite black paper. 

has been treated so as to be of most use to all, and without | The plano-concave lens F renders the beam of light nearly 
any prejudice to other optical workshops of well - known | parallel, which parallel beam is next received by the substage 
character with which I do not happen to have been brought | condenser, composed of the two lenses G, H; of these G 
into personal contact.’”’ In fact, it is evident that in bringing | is double convex, and is what is called a “crossed lens;"’ that 
out perfected apparatus the theoretical and the practical man | is to say, one of its faces has a greater curvature than the 
must come together somewhere when imperfections in results | other. Such lenses tend to reduce spherical aberration. 
are to be largely avoided. That good work has really been | This lens is 1}in. in diameter, and the plano-convex lens in 
done in consequence of the coalition just mentioned, is | front of it is fin. in diameter. The back lens of the sub- 
evidenced by the fact that the Royal Institution and some | stage condenser is about 2jin. in focus, and cones down the 
other scientific bodies at home and abroad have adopted the | light so that it will brilliantly illuminate an object lin. in 
projection apparatus we are now about to describe, and | diameter. It can be used for all low powers, from a 3in. 
Messrs. Newton and Co. have since been appointed optical | focal length objective to an ‘in. objective. The position of 
instrument makers to the Royal Institution. As an interest- | this condenser depends upon the objective used; the higher 
ing matter of history it may here be mentioned that the old | the power, the farther it is racked back, in order that as 
firm of Newton and Co., so long established under the grue- | much as possible of the light shall be concentrated upon the 
some shadow of Temple Bar and so shortly established under | part of the object which the objective can throw upon the 
the skinny shadow of the Griffin, had an origin which is lost | screen. For high-power work the lens H is introduced in 
in the mists of antiquity. ‘Sir Isaac Newton never married. | addition. When immersion objectives are used, a third lens 
Mr. Frederick Newton and his son, the present proprietors of | is added to the sub-stage condenser. This lens is a small 
the firm, are the descendants of Sir Isaac Newton’s brother. | one and of high power, so as to throw a very small spot of 
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Fig. 1O—THE WRIGHT-NEWTON OPTICAL PROJECTION APPARATUS 
When Temple Bar was removed, a letter dated 1704, from 
Messrs. Newton, opticians, was found among the papers 
stored there, belonging to Messrs. Child, the bankers, 


intense light upon the object. The sub-stage condenser, 
| when more than one lens is in the mount, is achromatic. 
K is the stage on which the object is held, Lis the objective, 








addressed to Sir F. Child, asking him to pay an overdue 
account. This literary curiosity Messrs. Childs presented to 
the present firm, who returned thanks therefor, and in their 
humorous way stated in their reply that they could find no 
receipt for the sum in their books, so requested the present 
banking firm to pay the same forthwith. The bill was for 
£5 13s., plus £6 6s. The latter amount was for teaching 
Child’s son the elements of geometry. Messrs. Newton 
recently generously waived all claim to the amount, and 
made the bankers a gift thereof, as they are the two oldest 
neighbours in Fleet-street. Apparently the firm once had a 
business in the old St. Dunstan’s Church, at a time when 
dwelling-houses and shops were erected against the ponderous 
walls of old ecclesiastical buildings, as may now be seen in 
Ghent and some other old continental cities.” 

We come now to Wright and Newton’s projection micro- | 





and M the objective holder. Any microscopic objective will 
do; but those made on p for screen work give the best 
results, a flatter field, and far better definition. This last 
point is of importance; Dr. Stierlin-Hauser, the landlord of 
the great hotel on the Rigi Scheideck, is an able man of 
science and a photographer, and he once told us that he failed 
in all his earlier photo-micrographic work because his usual 
microscopic objectives did not give a flat field; he then had 
to obtain those made specially for projection purposes. 
Sometimes the image has to be amplified with the Wright 
and Newton apparatus, to project images of ordinary objects. 
This is done by interposing a | peeing ang lens N between the 
objective and the screen, and about 4in. in front of the objec- 
tive. The effect of this lens is to increase the working distance 
between the object and the objective. For photographic work 
the amplifier should be optically corrected, but for ordinary 





scope, which Mr. Lewis Wright states in his book as having | work a simple lens is sufficient. In place of this lens a micro- 
been constructed from his own designs. He planned it | scope body containing an eye-piece may be inserted ; the eye 
because a microscopist—Mr. T. Curties—told him that he | lens should be achromatic, and so adjustable that the stop of 
should die happy if he could only see upon a screen, bright | the eye-piece can be focussed on thescreen. This arrangement 
and sharp, the tongue of a blowfly 6ft. long. “That,” he | gives excellent results. ; 

said, “is what we want.” Mr. Wright states that he knew| For most of the preceding details and for a thorough 
then that he could give Mr. Curties more than double the | examination of the instrument we are indebted to Mr. T. E. 
dimensions stated, so with mind at ease set to work to design | Freshwater, Messrs. Newton and Co.’s manager, who & few 
the instrument. It was first publicly exhibited at work at | weeks ago read a paper before the London and Provincial 


the Royal Microscopical Society, November 12th, 1884, and | Photographic Association, describing the apparatus. He also 
is now used by the Royal Institution and some other high- | exhibited it at work, and the results were unanimously con- 
class scientific organisations. 


A highly - developed and! sidered to be excellent. He said that the most useful 
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objectives “range from a 3in. down to ;4ths, which with an 
eye-piece may be worked up to 1500 diameters. This 
means & blow-fly’s tongue 14ft. long at 25ft. distance; but 
immersion lenses of 4th or 1th may be readily used. It must 
not be ne agoen that the projection microscope produces its 
image un 

















Fig. 11 


difficulties. The first difficulty lies in the enormously greater 
amplification necessary; this does not — a@ propor- 
tionate effect upon the spectator, owing to his greater distance 
from the image; but, on the other hand, any errors in the 


er some conditions which interpose rather peculiar | 








focussing upon the screen. The next milled head governs | an illuminated background. In this appliance, parallel rays 
the fine adjustment, which is made upon an improved lever- | fall upon a crossed lens, and this nearly touches the spot lens, 
box system. The milled head above it is for focussing the | which is thick and hemispherical, and has a truly plane 
brushes produced by crystals in polarised light, when the | surface at the centre of its back; this flat circular area is 
converging system of lenses, described in Fig. 13, is to be used. | not polished, and is blacked. The face of the lens is 
At other times these lenses are removed. The divided flange | hollowed out, and the hollow part blackened, so that the two 
| blackened surfaces prevent Tight passing through the centre 
of the lens. Upon tracing the path of the rays in the cut, it 
| will be noticed that the objective faces an illuminated object 
| upon a dark background, consequently it projects an image 
| of the same upon the screen. 
Fig. 13 is a converging system of lenses for showing the 
| rings and brushes of biaxial crystals when placed in polarised 
light, and when these axes are so far apart that a highly con- 
verging system of lenses is necessary to make them visible 
| upon the screen. The parallel beam passes through three 
| deeply curved plano-convex lenses; after passing through the 
| object, the beam is so condensed by a similarset of three lenses, 
| as to —- it down to dimensions which permit it to pass 
| through the analyser. 
| Fig. 10 is the instrument in which the adjuncts represented 
| in Figs. 11, 12, and 13 are used. In the new electric lantern 
| made for the Royal Institution by Messrs. Newton and Com- 
| pany, this projection apparatus is mounted upon the part 
| marked “micro-front” in Fig. 14. Another front for ordi- 
| nary lantern slides is shown to the left, and a third front, for 
spectroscopic projection, to the right, and by rotating the 
\ | body of the lantern any one of these fronts can be made in a 
\ | moment to face the screen. This cut is a copy of one in Mr. 
Fig. 12 | Wright’s book. (Longmans. 1891.) 
or cell at the end of the instrument holds the analyser for |, The next cut, Fig. 15, represents a biunial lantern, useful 
use with polarised light. for general scientific purposes. It consists of two lanterns, 
Fig. 11 represents the Lieberkuhn, for showing opaque | °¢ 0n the top of the other; the upper one moves upon 
objects upon a screen. The parallel dotted lines represent substantial hinges with guides, and can be thrown back as 














objective, with their consequent woolliness in the image, are | the parallel beam of light received by a silver concave | depicted in the cut. The upper condenser is then in a 











Fig. 


magnified proportionately; 1200 diameters is considered high 
on the compound microscope in ordinary work, but a very 
moderate power for screen work. The second difficulty is a 
consequent deficiency of light, which makes it difficult to 
exhibit images of transparent objects, such as diatoms. When 
we look at such a diatom as arachnediscus, it can be easily 
magnified to a foot across, but a few feet away would not be 





seen. When this is amplified to 3ft., the blacks are dilated | 


into 8 in. To get a critical image the photographer 
can bp pene iat of this light. This he can well afford 
to do, because he can make up for the loss of light by longer 
exposure, which the demonstrator cannot do.” 

Fig. 10 represents in perspective the mountings of the 


optical system just described. In this engraving the cor- | 
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Fig. 14—PLAN OF THE ROYAL INSTITUTION LANTERN 


denser is represented to the extreme left; next comes the 
rectangular plate by which the whole system is attached to 
the lantern. The first milled head represented in the cut is 
for racking the small meniscus lens of the condenser back- 
wards and forwards, thus varying the angles of the cones of 
light. Then comes the large tube of the instrument, which 
is represented in the cut as shorter than sometimes made by 
Messrs. Newton and Company, but which enables us to 
represent the chief parts of the ty ny on a larger scale. 
Our preference inclines towards lenses of as long focus in 
projection ——> as can be conveniently used. The dark 
part of the large tube is the circular brass rim of the alum 
trough. The second milled head has attached to it a large- 
angle polariser ; by the turning of the milled head the Nicol 
is rotated, and by pressing down the arm carrying this head 
the Nicol, dg lever motion, can be instantly raised out of 
the main tube, and the latter can be closed by its brass lid at 
this place. The third milled head is used for racking the 
sub-stage condenser backwards and forwards, in order that it 
may be brought into that part of the cone of light which is 
of the most suitable diameter for the illumination of the 
object. Next is the stage itself, with its milled rim. It is a 
rotating divided stage, so that by the aid of its divisions 
goniometer as well as ordinary work may be done. This 
stage is fitted with a series of movable diaphragms. The 
objects are held by a spring clip, governed by the fourth 
milled head. Then comes the projection portion of the 
apparatus, which is so mounted that the whole of it can be 
moved backwards and forwards by the fifth milled head for 








horizontal position, so that the lecturer can lay a piece of 
smoked glass on it and draw diagrams thereon with a needle, 
whilst by the aid of the projection lens and the mirror at an 
angle of 45 deg. the progress of the diagram can be seen upon 
| the screen by those present. A glass-bottomed dish con- 
| taining a crystallising liquid may be placed upon the 
condenser, and the growth of the crystals seen in magnified 
| form upon the screen. The lower lantern is shown in the 
| act of projecting an image of the gold leaves of an electro- 
scope upon the screen, and images of other scientific experi- 
+—--—~-—— | ments can be thrown in the same way. The mounts of the 
| projection lenses are better than in the common magic- 
| lantern, being separated from the body of the lantern, 
~ | so that slides of different sizes can be used without 
| sticking in or refusing to enter any metallic slot, and images 
of other things than slides can be projected. In this form of 
apparatus also, the operator can readily see whether the 
| projection lenses are large enough in diameter to permit the 
| passage of all the light coming from the condensers. The lan- 
| tern just made was made by order of the Privy Council, and de- 
signed by Messrs. Newton and Co. with the assistance of Mr. 
reflector, which must be worked and polished to such a curve | Andrew Pringle, for use at the Royal Veterinary College. 
that all the rays of light which fall upon it are thrown back | A novelty in photography has cropped up at the Camera 
— the object, which reflects them to the objective, through | Club within the last two months, in the shape of making 
which they pass on to the screen. The mirror must be of | platinotype enlargements directly from small negatives taken 
with hand cameras. Captain W.de W. Abney 
succeeded in doing it by means of the electric 
light and twenty-five minutes’ exposure. This 
is expensive, and it has occurred to us, that as 
amateurs can afford to wait until they get a 
sunshiny day, some apparatus devised by the 
late Dr. Van Monckhoven might not be too un- 
wieldy for attachment to the backs of small 
cameras of lantern-plate or quarter-plate size 
for direct enlarging on platinotype paper. Good 
apparatus should enlarge to three diameters at 
least without sensible falling off in definition. 

Dr. Van Monckhoven in his Traité Général 
de Photographie, Paris, 1865, speaking at first of 
some large solar enlarging apparatus which he 
had just described, states that the apparatus 
being horizontal, the length of the mirror must 
be very great, particularly in high latitudes, 
that is to say, in cold countries. This is such 
an inconvenience that when taking large pic- 
tures one can only work with horizontal appa- 
ratus with the mirror mounted not upon a wall 
facing the south, but on the angle of a wall 
which faces the east, thus sacrificing the earlier 
and later hours of the day, and operating only 
between ten o’clock in the morning and two in 
the afternoon. Under these conditions the 
length of the mirror need not exceed three 
times that of the diameter of the condenser. 
Its width may be but one and a quarter the 
length of the diameter of the condenser. The 
more ordinary mounting of the mirrors for 
small apparatus, he says, is represented in 
Fig. 16. A brass plate B C D E carries a brass 
circle with a great central aperture. This 
toothed circle is hidden in the cut, but the 
pinion F by which it is used can beseen. This 
circle is sufficiently large to carry the toothed 
such a curve that the rays focus down to the same distance , wheel-work a, in which the mirror is fixed. G is the toothed 
that the objective is from the object. Thus each separate | pinion, which governs the mirror, and H the slot of the disc 
projection lens must have its own Lieberkuhn. which covers the great cogwheel, and which permits the 

pinion D to travel until it nearly reaches the pinion F, At 
mid-day, with the mirror fixed facing the south, the pinion 
G would have to be moved to H. 

Dr. Van Monckhoven, who was a noted pioneer in solar 
camera work, recorded also the useful piece of information 
about the mirrors, that they must be silvered with actual 
silver, and not with mercury, for the latter will not last long 
in bright sunlight. He added that mirrors with true silver 
will also be destroyed rapidly, if painted over the back with 
red lead, as commonly done by manufacturers, and that the 
latter ought to be ordered to give the mirrors a doubly thick 
coating of silver, and not to paint them at the back with 
minium, when they are to be used for the purposes now under 
notice. 
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Fig. 15 LANTERN FOR GENERAL SCIENTIFIC PURPOSES 








Tue Bureau of the American Republics is informed 
of the progress which is being made in the construction of the 
ocean pier at Puerto Colombia, Colombia, the new sea-port five 
miles west of Savanilla, and which is in direct communication by 
rail with Barranquilla. The pier when finished will be 4000ft. 
long, built entirely of iron and steel, with double line of rails its 
whole length, and depth of water sufficient to receive alongside the 
largest ships afloat. Six to ten ocean steamers can be moored at 
Fig. 16 the same time, and by means of hydraulic lifts, cargo can be 
, . quickly and economically handled. Already 2000ft. have been 
bye 12 represents the spot lens, or dark ground illuminator, | finished, and the pier is actually open for business to ships draw- 
for showing objects on the screen against a dark instead of ' ing 22ft. or less 
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COMPENSATING STEERING GEAR. 
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HARFIELD'S COMPENSATING STEERING GEAR. | 


Art the recent Naval Exhibition in London, Messrs. Harfield 
and Co., of Mansion House Buildings, E.C., and Blayden-on- | 
Tyne, exhibited their patent compensating steering gear, atthe 
end of the Camperdown Gallery. A specimen of the new gear, | 
and another of the ordinary screw gear, were placed together 
upon a platform, and as it was, of course, impossible to arrange 
@ proper rudder to be moved in water, a similar effect was 
obtained by attaching a heavy weight to the end of a lever 
keyed upon a horizontal shaft, with which either of the | 
steering gears could in turn be connected. The weight itself 
was one ton, and the distance from the centre of the 
horizontal shaft to the centre of gravity of the weight was 
3ft. Sin. A pointer was attached to each of the gears above 
the platform, and as it moved 
with the gear the angle at 
which the rudder stood could 
be read off upon a divided 
sector; the weighted lever of 
course hung vertically down- 
wards when the pointer stood 
at zero, and as the helm was 
put over the lever was raised 
through a corresponding angle. 

The two specimens of steering 
gear were both provided with 
steering wheels of the same 
diameter, and with the ordinary 
screw gear 5} complete turns 
Were necessary to put the 
rudder over from amidships to 
40 degrees, while with Har- 
field’s gear, 5} turns were 
needed to effect the same 
result. The details of the new 
gear will be readily understood 
from our illustrations. Fig. 1 
represents an elevation and plan 
of the gear, and this arrange- 
ment, with slight changes in 
detail, has been applied to 
H.M.S. Sirius, Spartan, &c. 
The steam engine drives a shaft 
upon which is fixed a worm 
which gears with the worm 
wheel B, driving round the 
vertical shaft, at the upper 
end of which is keyed an 
excentric pinion, which is well shown upon the plan. This 
pinion is similar to the wheels used in quick return 
motions upon some machine tools, and it acts upon 
a toothed quadrant of such a form as to gear perfectly 
with it in every position. I[t will thus be seen that when 
the rudder lies amidships, and is gradually moved side- 
ways, that the leverage of the engine gradually increases until | 
when. the rudder is full over the leverage is a maximum. | 
the movement of the rudder being somewhat slower if the | 
speed of the engine remains constant. The force acting upon 
the rudder is therefore proportional to the strain which comes 
upon it by the movement of the ship through the water. The | 
bevel wheels shown above the excentric pinion are connected 
to the hand gear, and can be thrown in and out by suitable 
clutch gear. 

Fig. 2 represents the arrangement of the steering gear | 
when used for hand-power; the catch shown at the top of | 
the pedestal controls a clutch, by means of which the hand | 
wheels can be disconnected, and the work done by the wire | 
ropes shown below. The illustration has been made from a | 
model of the gear, which was provided with a pointer working 
over a dial, as used in the experiments at the Naval Exhibi- 
tion, and part of the pedestal is shown broken away to allow 
the excentric pinion to be seen. 

Comparative tests of the two gears were made at the Naval 
Exhibition, in the presence of Captain F. Le Clerc, the Naval 
Attaché to the French Embassy, on behalf of the French 
Government, when we were present. The steering gear was ' 
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moved until the pointer recorded a given number of degrees, 
the steering wheel was then turned back until the pointer had 
moved half a degree; a rope was then fastened round the base 
of one of the spokes, and the pull at the circumference 
required to move the pointer back to the given number of 
degrees was read off upon a spring balance. 

It was thought that in order to obtain an absolutely cor- 
rect tangential pull upon the steering wheel, it was advisable 
to pass the rope round a pulley. Wooden sections of a grooved 
wheel were therefore fixed to the steering wheel, and the rope 
passed round, and the pull was put on by means of a small 
worm and wheel which caused the ro 
cylinder. A steady pull was thus obtained, and the tension 
on the rope was read off upon a Salter’s spring balance, which 
was afterwards tested with standard weights and found to be 
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Fig. 2—COMPENSATING STEERING GEAR 


correct. The results obtained in the tests are given in the 
table below :— 


= bell Pull in pounds at circumference of grooved 
5 at Harfield’s gear. Ordinary gear. 
hs ae ee ws oe Se ED oe Ae pecee ee) Cee 
DF nn <6 06 20 06> ou SR canon es cee) eh eee 
a ws ee on 0s as: sn TEs” wee ep. ee 
re eee ee 
OP ss 06: os Ge 40 ee Re Se oS ee eee 
me ss 02 Se oe «0s ee WEL Ee: Ue: a6 o> eee 
ae ae ee ee: ee ee 
40° 38°6 o No test 


In each case three tests were made for each position, and 
the values in the table are the averages of the results obtained 
in our presence at the Naval Exhibition. 

Messrs. Harfield have kindly furnished us with the follow- 
ing particulars of strains :— 


Angle of rudder Strain on rudder Strain at peri- 
from centre head in phery of 
line of foot- driving wheel 
vessel. tons. B in tons. 
sc we os oo ss ss: ERD Ges ps. 60) 06 os eee 
10 - 8027 45 
Me 0s ce se os ss os SO 61 
ae 4s oe ee ee ee oe ee 67 
Er oe co 3s 56° be. og 69 
MEW os un 0s oe os 5s OOO 70 
a. sc oe om. 64> 65 ele 65 
35°0° a os 55 63 


When the diameter of the ‘pitch circle of the bevel wheel 


to be wrapped on a | 


| 
Ais the same as that of the worm wheel B, the strains 
upon it will, of course, be the same as those given for B. 

| It is also worthy of note that tests were made as to the 

| Speed and ease with which each gear could be worked, and it 
was found that with the ordinary gear it took two sailors of 
the Royal Navy 30 sec. to put the rudder over to 40 deg. and 

| 10sec. to bring it back amidships; while with the Harfield 
compensating gear it took one sailor only 15 sec. to put it 
over to 40 deg. and 4 sec. to bring it back amidships. The 
makers inform us that with their new gear fitted on board 
H.M.S. Sirius, two men could put the rudder “ hard over” in 
30 seconds in still water, whereas in a sister ship under the 

| same conditions it took twelve men, and could only then be 
done very slowly. 








VAIL’S BOILER TUBE EXPANDING MACHINE. 


AN interesting tool, designed by Mr. A. Vail, General Master 
Mechanic of the Western New York and Pennsylvania, is shown in 
the illustration. It has a vertical column mounted on a wooden 
platform, carried on four truck wheels. On the column is carried 
a crosshead holding a mechanism which drives a universal shaft. 
The crosshead is raised and lowered by means of the crank shown. 
There is a rack on the column anda pinion with a pawl on the 
crosshead. Power for the machine is derived from any convenient 
shafting or from a stationary engine conveniently placed. Rail 
clamps are provided to hold the machine in position in front of 
the engine, and there is at the front end of the truck a centre 
wheel arranged to be raised and lowered, to which is attached a 
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tongue by which the machine can be pulled to any part of the 
shop. The wheels are loose on the axle on one side of the truck. 

When it is more convenient, this machine is driven with a raw 
hide rope, and it is also used to tap and drill stay bolt holes, and 
various different tools are used in connection with the universal 
shaft, the action of which can be governed by the hand wheel. 

As an example of the value of this machine in a locomotive 
shop, it is stated that 262 tubes were expanded at both ends ready 
for beading in five hours, which included the changing of the 
machine from one end of the boiler to the other. This is a 
successful adaption of power to two of the most tedious operations 
in locomotive boiler building, namely, the screw staying and the 
tube setting, and adds another useful tool to the large number 
which have been recently brought out for decreasing the cost of 
locomotives.—Railroad Gazette. 








STANLEY EXHIBITION OF CYCLES. 


Tue fifteenth annual exhibition of cycles held at the 
Crystal Palace, was—notwithstanding the absence of all 
the leading manufacturers—the most successful exhibition 
yet held, not only for the numberof exhibits, but also from the 
daily attendances, which, during the eight‘days the exhibition 
was open, reached a total of 10,000 more than the previous 
exhibition, notwithstanding the fact that there were no other 
attractions like the pantomime which has always been running 
during the previous shows held at the Crystal Palace. For 
the first time in the history of this exhibition, two shows have 
been held in one year, the present show being rather of the 
nature of an experiment which was forced on the promoters 
by reason of the fixture of the Electrica] Exhibition at the 
Crystal Palace early in January, during which month the 
Cycle Exhibition has previously been held. Many manufac- 
turers have frequently urged the —* holding the 
exhibition earlier, so that the trade may made a more 
regular one and less a season one, and the recent trial has 
given them the opportunity of judging the point from a 
practical test. The present exhibition tends to show that the 
trade is fast settling down to fixed lines, and had not the 
attempt to push the ordinary bicycle again to the front by 
introducing a speed gear into its construction, the show 
would have consisted of over 99 per cent. of safety rear-driving 
bicycles. In this type of machine little novelty is to be found, 
the type of frame now most generally used is the stayed 
diamond with extended wheel base, the pedal crank axle 
being kept some 6in. or 8in. in advance of the periphery of 
the driving wheel, thereby enabling the saddle to be kept in 
the best position relative to the crank axle without placing 
too much weight on the driving wheel. 

The introduction of the air tire has necessitated the reduc- 
tion in the weight of the frames of the machines very 
considerably, owing to the increased weight of these tires 
as compared with solid tires. Owing to the insulation of the 
frames of pneumatic-tired cycles from road vibration, it is 
possible to make some reduction in the weights of frames, 
especially at the junction pieces; but if the frame is not 
correctly designed and the strength properly rng 
great torsional strain will be thrown on it when the driving- 
power is applied, which will so twist the bearings and distort 
the alignment of the driving-chain wheels as to absorb a large 
percentage of the driving-power. In one machine which we 
examined, and which weighed only 221b. with allon, we were 
informed that each tube of the frame had been separately 
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hardened and tempered, and that at the junction pieces 
where the brazing had let the temper down, short lining pieces 
were inserted in the tubes before the joints were brazed up. 
Notwithstanding this extreme lightness, the manufacturer 
reported that he had not had a single case of a broken frame. 

e geared ordinary, of which several t were shown, is an 
ordinary high bicycle built on rational lines, i.e., with large 
trailing wheel and plenty of rake to the front fork, and havin 
some form of aa gear introduced between the axle an 
hub of the driving wheel. The best example shown was that 
of the Crypto Cycle Company, the gear used being a modifi- 
cation of their well-known Crypto gear. 

Amongst the large number of exhibitors, many of whom 
introduce their wares for the first time, we noticed Messrs. 
G. L. Morris, Wilson, and Co., makers of the well-known 
Referee cycles, whose collection of machines would have 
borne favourable comparison with any firm in the trade. 
Mr. Cocks, of Ealing, whose double diamond frame we have 
had occasion to notice at previous shows, and who appears to 
have obtained very rapidly a foremost position amongst 
metropolitan manufacturers. 

Quite a new firm in the trade—as manufacturers, at all 
events—are Messrs. W. Newton and Co., of the Elswick Cycle 
Works, Newcastle-on-Tyne, and judging from the splendid 
exhibit they had, it is evident that they mean to leave nothing 
undone to earn the best possible reputation for their goods. 
As agents of long standing they know what riders require, and 
with Mr. Buckingham as manager of their works, they should 
have no difficulty in giving it to them. The design and finish 
of the Elswick cycles leaves nothing to be desired. 

Mr. Harrison Carter seems to have at last succeeded in 
getting both manufacturers and riders to recognise the great 
utility and advantages appertaining to the use of his patent 


Fig. 1 





chain lubricator and dirt and dust guard. When we first 
saw this device we were favourably impressed with it, and 
we did not hesitate to express our belief that its universal 
adoption would only be a question of time, and that time 
appears now to have antivel, judging from the long list of 
manufacturers who have taken out licences to fit this device 
to their machines during the coming season. 

Mr. Edwards, of Rhydwen, Anglesea, showed a particularly 
comfortable combination saddle spring, the seat being 
mounted on parallel hubs controlled by springs, the tension 
of which can be varied to the weight of the rider. We 
illustrate this by Fig. 1. 

A new thing in rims is shown by the Butler’s Cycle 





Fittings Come, of Birmingham. From Figs. 2 and 3, 
which illustrate this rim, known as ‘“‘ Westwood’s,” it will be 
seen that it is a combination of a hollow and a solid rim. 
The merits of this rim appear to be extreme lightness 
without loss of strength, facility for replacing broken spokes 
without removing the tire from the wheel, and increased 
cushioning space by reason of the small part of the tire 
within the rim. On reference to Fig. 3 it will be seen that 
only that of a tire extending between the points marked 
A A is within this rim, while in the ordinary rim the tire is 
confined within the points marked B B. 

Year by year the machinery section of the show increases, 
and there seems to be little doubt but that at no distant 
date this will become one of the most important sections of 
the exhibition. Amongst the exhibitors in this section are 


Fig. 3 
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Messrs. Crossley Brothers, showing their well-known “ Otto ” 
gas ~— Messrs. C. Taylor and Company their chucks and 
tools, essrs. Dick Kerr and Company their “ Griffin” gas 
o— Fay . von Pe a —_ their lathes, &c., and 
. the Clayton Foun m: machi h 
manufacture of rubber tires. ee 
An introduction in the exhibition was the inventors’ section, 
in which inventions, some in a more or less crude form and 
some ready for the investor, were displayed. As may be 
expected the majority of these were absolutely without merit, 
while but few had the essentials for commercial success. 
The majority of these exhibits were—as may be expected— 
» but _we shall deal with these when dealing with the 
whole exhibit of tires, which may be said to be the leading 
question at the present time. Of the exhibits which appear 
to have merit are the multiple speed gear of Mr. T. Bower, 
in which the choice of two, three, or four speeds are given, 
y means of a form of sun-and-planet gear, the changing 
mechanism of which is of exceptional novelty, and it admits 
of the gear being changed while the machine is running, and 
the child’s carrier of Mr. D, Albone, of Biggleswade. 





Amongst those exhibits which have neither novelty or utility | edges. This armour band is placed between the air tube and 
to recommend them, the triple-wheel cycle shown by Mr. A. | the outer cover, and it is said to be a complete protection to 
T. Stewart must certainly take the palm. We illustrate | the air tube without destroying in any material way the 


this machine by Fig. 4, and visions of the old “ Ideal ”— 
made in the early eighties, if we recollect aright, by Mr. 
Hucklebridge, of Sloane-street—occur to us. We think that 
the advance of cycling tends to a reduction in the number of 
wheels rather than in an increase thereof, more especially 
when—as in this instance—the extra wheel serves no useful 


jurpose. 

Tires form the most interesting feature of the exhibition, 
but of the many new things in this line which have been 
brought out since the last show, only one has so far come to 
the front to compete with the Dunlop or Clincher, and that 
is Heales, which we illustrate by Figs. 5 and 6. The novelty 
of this tire consists in the method by which the outer cover 
is fixed to the rim. On to the rim A is fixed, by means of 
zhe central wire B, a strip of thick and stiff canvas C, of a! 








width about equal to that of the rim. The edges of the outer 
cover are tucked in between the free edges of the canvas | 
strip C and the rim A, and are solutioned thereto, although | 
the pressure of air when the tire is inflated is sufficient to 
grip the edges of the cover to the rim. The air tube G is | 
enclosed in a canvas bag E, the seam F of which is located | 
at one side, as shown, so that it can readily be opened after 
the one edge of the cover is loosened from the rim for the | 
purpose of getting at the air tube. We understand that this | 
tire has been largely taken up by the trade, no doubt 
owing to the fact that it is more easily repaired than 
the Dunlop; but many other inventors have been devoting | 
their attention to these things—as the “‘ Patent-office Journal” | 


Fig. 5 








testifies—with the result that many tires are exhibited in 
which the air tube can be got at most readily and easily, but 
in most of them some sacrifice is made to attain this result, | 
and after a careful inspection of every tire exhibited, we | 
found but one which fills all the conditions of a perfect air | 
tire, and that is the invention of Mr. H. J. Swindley, a well- | 
known engineer connected with the London and North- | 
Western Railway. Throughout the past year the “‘ Dunlop” 
pneumatic has reigned supreme, and if the repair of a punctured 





air tube could be more readily accomplished with this tire, 
we do not suppose anything better would be required, but to 
expect a rider who has the misfortune to puncture his tire to 
sit down by the roadside and repair a Dunlop tire by the 
crude and very troublesome method now required, is to give 
any other tire a good chance of superseding it, as the natural 
outcome of this complicated method of repair has been to set 
inventors designing air tires the air tubes of which are either 
protected from being punctured, or which after being punctured 
can be more easily repaired. Of the former, the device of Messrs. 
Parkins and Wright appears to have been the most successful. 
This consists of a band made up of a series of narrow strips 
of exceedingly thin spring steql placed transversely so as to 
overlap one another, and all rivetted to leather bands at their | 





flexibility of the tire. A device to attain the same end is the 
self-healing air tube, as applied to the tires of Messrs. C. 
Mackintosh and Co. This is effected by constructing the air 
tube in such a manner that when it is inflated the rubber on 
that part adapted to come into contact with the tread of the 
outer cover is in strong compression, so that after all clean 
unctures the hole closes up. The tires, specially designed to 
ilitate the repair of air tubes, may be divided into three 
classes :—(1) Those having the outer cover fixed to the rim 
by hooks and eyes, or their equivalents; (2) those having the 
outer cover fixed to the rim by two bands or wires; and (3 
those having the outer cover permanently fixed to the rim an 
providing a means of withdrawing the air tube without 
removing the cover from the rim. Of the first class Messrs. 
Payer, of Folkestone; Preston Davis, of Balham; and the 
Gripper Pneumatic Tire Com- 
pany, of York, showed ex- 
amples, the two former having 
heal along each edge of the 
rim, and eyelet holes along the 
edges of the cover. The device 
of the Gripper Pneumatic Tire 
Company is, however, slightly 
different; as in this case the 
hooks are faced to the edges 
of the cover, and engage with 
lips formed on the under-side 
of the rim. We illustrate this 
tire by Fig. 7, A being the 
rim, B the outer cover, D the 
air tube, and C a cushion to 
enable the machine to be 
ridden after the hollow tire 
is deflated and removed from 
the rim. 

Of the second class Mr. R. 
Scott, of Newcastle; Mr. 
Seddon, of Manchester ; 
Messrs. Michelin and Co., 
of Clermont-Ferraud, France, 
showed examples. In the two 
former cases the outer cover 
is made of an arch-snape in | 
cross section, and it is attached 
to the rim by a wire at each edge, the said wires being drawn 
up taut by a right and left-handed nut or its equivalent. In 
the latter case the wires are made in the form of rings, 
which are forced into recesses in the rim engaging the edges 
of the cover therewith, and are simply fixed together at their 
free ends, the stiffness of the wire preventing their springing 
out of the grooves. 

Of the third class only two examples were shown—one by 
Mr. Ellerthorpe, and the other by Mr. H. J. Swindley. Mr. 
Ellerthorpe provides for access to the air tube of his tire by 
making the outer cover in the form of a tube, made up of 
layers of canvas and rubber. To get at the air tube the outer 
cover is cut about half-way through its thickness down to a 
layer of canvas, and the part so cut is turned back as a flap. 
The remaining thickness of the cover is then slit through, 
enabling the air tube to be withdrawn and re-inserted. The 


| slit is then closed by lacing or patching, and the flap 
| solutionised down over it. i 


Mr. Swindley, however, deals 
with this matter in a far more practical manner by cutting 
a hole in the metal rim of the wheel and through the 
under side of the tire, or that part of it which comes 
in contact with the said rim, strengthening the rim at that 
part by suitable means, and closing the said hole by a plate 
and bridge as the mud holes of a boiler are closed, or by a 
simple cover plate or plug. By this arrangement the outer 
cover can be permanently fixed to the rim, the air tube being 
inserted and withdrawn through the hole in the rim. The 


Fig. 7 





air tube is made in a straight length with closed ends, so 
that it can be removed from the hollow tire by the use of a 
spanner and piece of string only, while by carrying a spare 
air tube, which can be inserted as easily as the other is 
withdrawn, a damaged tire can be repaired within two 
minutes, and thus reduce the terrors of a punctured tire to a 
minimum. We anticipate this device will prove the true 
solution of the air tire difficulty, and we understand a 
company is being formed to work this invention on a large 
scale. Of the many other pneumatic tires shown none call 
for special attention, as they ali appear to be more or less 
in the experimental stage. 

Apart from air tires only two other types of tires found 
a place. One of these, the “ Cellular” tire, appears to 
have considerable merit, and if the price is not prohibitory, 
we think that they will supersede all forms of solid or 
cushion tires. This tire consists of a series of cells charged 
in the process of manufacture with considerable air pres- 
sure. It go highly elastic, while its weight is less 
than a cushion and not more than a solid tire of, say, two- 
thirds its diameter. The other tire is called the “ Dynamic,” 
and it consists of a series of C-shaped flat springs mounted 
side by side on a kind of girder rim. These springs are 
covered with a canvas and outer cover, and it certainly 
approaches most closely to the Dunlop pneumatic tire in 
resemblance, if in nothing else. 

We may give illustrations of some other tires and cycle 
novelties in a future number. 
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ROTARY BOILER FEEDER PUMP 





JOHNSON’S PATENT ROTARY PISTON DRUM 
PUMP. 

THE accompanying illustration shows a newly-designed 
small drum rotary piston pump, recently brought out as a 
boiler feeder by Mr. Johnson, of Athol-road, Bradford. It is 
in a very compact form, and can be placed almost in any 
position. One of them has been put down, bolted to the wall, 






at the works of Messrs. John Shaw and Co., dyers, Bradford, 
and is now feeding one of the Babcock-Wilcox high-pressure 
water-tube boilers working at 801b. This is the second pump of 
this class supplied to this firm, both of which are, we under- 
stand, giving every satisfaction. It will be seen from the 
section that the drum has, ina sense, the capacity of the centri- 
fugal pump, and—as is proved by its working against the above- 
named pressure, equal to a lift of about 180ft. head—the 
power of the ram, This is a combination not to be found in 
any other pump. The centrifugal has large capacity but is 
limited in power; the direct-acting piston pump has great 
power but is limited in capacity. It is claimed that the 
drum possesses the advantages of both with the disadvantages 
of neither. 
great saving in power effected by its passing the water through 
in one continuous unbroken stream. 








OFF-SHORE FLOATING DOCK, HAMBURG. 


On page 536 we publish an illustration of the off-shore 
floating dock designed for the Reiherstieg Schiffswerfte at 
Hamburg, by Messrs. Clark and Standfield, Westminster. 
The illustration is from a photograph showing the end view 
of the dock at the time that it had lifted and was carrying 
the S.S. Dania, of 5000 tons displacement. Some idea of the 
great saving of time effected by docks of this kind may be 
gathered when we mention that it took only 25 minutes to 
lift this ship. 








SEWERAGE AND SEWAGE DIsPosAL OF KNARESBOROUGH, YORK- 
SHIRE.—On Friday, at a meeting of the Knaresborough Improve- 
ment Commissioners and Local Board of Health, held in the Town 
Hall, Mr. B. T. Woodd, J.P., presiding, Mr. D. Balfour, M. Inst. 
C.E., F.G.S., of Newcastle-on-Tyne, civil engineer, submitted 
report of estimate and plans for a scheme of main sewerage and 
sewage disposal for the town at an estimated cost of £7000, the 
sewage being disposed of on land. After the scheme with plans, 
&c., had been thoroughly gone into by the Board, it was agreed to 
adopt the scheme as submitted in preference to any chemical pro- 
cess of disposal, there being ample suitable land in the district 
available. The engineer was instructed to submit the plans to the 
Local Government Board for sanction to obtain the necessary loan 
for the works. A provisional order has already been obtained for 
the land purchase. 


| by 


A NEW ELECTRICAL BOAT. 





AccoRDING to a recent report of the United States 


Consul at Zurich, the trial of the new electric accu- | 


mulator boat Zurich, capable of carrying from 80 to 100 
passengers, was in every way successful. A course of about 
three miles showed a speed of about eight miles an hour, and 
an average of six and a-half 
miles an hour may be counted 
on for longer trips. The 


draught, 4ft.; weight, including 
accumulators and machinery 
—6} tons—16 tons. With the 
exception of the lever for 
stopping the current, the steer- 
ing wheel, and the apparatus 
for regulating the amount of 
power to be applied—ampére- 


is clear of all machinery. The 


tains the accumulators for stor- 


= 


transmitted to the dynamo 
machine, thearmatureof which 
communicates directly with 
the screw propeller. 


Se 


The accumulators, which are 
an invention of the machine 
factory at O6cerlikon, near 
Zurich, differ from those 
hitherto in use, both in the 


in the use of a gelatinous 
electrolite for decomposition 
by the electric current. The 
electrodes are not made of the 
usual leaden plates, but consist 
of oxide of lead placed in the 
interstices of lead gratings, 
with two main parts for con- 


conductor. 
plates when placed pe 


positive current is conducted by the upper and the negative 
the lower corners, thus insuring a more equable dis- 


| tribution of the current and a longer use of the plates. A 8 
man can manage the boat, a single movement of the lever | this advance in second quality branded bars was Bares ams 


| 


Another feature claimed for this pump is the | 


| perature gases ; 





sufficing to set it in motion, either forward or backward, 
to stop it. 
£1240. After being exhibited at the Frankfort Electrical 
Exhibition, the Zurich will be used in passenger traffic on 
the river Main. 








BLAKE’S IMPROVED LANCASHIRE BOILER. 








| at the January quarterly meetings, an 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 
THE past year has been a very different one in the iron and steel 
trades of this part of the kingdom to 1890, That twelvemonth 
was a period of large alterations in prices—and except for the 
revival in the last quarter of the year—of continued reaction 
which succeeded upon the trade ‘‘boom” of the autumn of 1889. 
This year, except for some reductions in ee which took place 
which may fairly be 
described as only the closing step in the declines of 1890, there 
have been but few alterations in prices, and trade has worn a 
steady uniform condition. 
That condition, it must be confessed, has been one of quietude. 
Still it has been a little relieved. A partial revival which 
manifested itself in September, and which, though it has not much 


| developed since that time, has, nevertheless, given to the sheet 
| iron trade during the last quarter of the year a better appearance 


length of the boat is 50ft.; its | 


meter and voltmeter—the deck | 


machine-room in the hold con- | 


ing the electric power, thence | 


On the | 
trial trip the revolutions varied | 
from 248 to 365 per minute. | 


than it has worn during any other part of the twelvemonth, and 
which has furnished the pig iron makers, particularly of the Midland 
districts, with so many orders that at the present time they are 
unable to cope with the demand for deliveries, 

The year opened with a reduction in Staffordshire marked bars 
of 10s. per ton, making the new basis for marked iron £8 per 
ton, with the usual 123, 6d. extra in the case of Lord Dudley’s 
iron. The reduction was made in the hope of improving the 
demand, and mip weneinge 5) the then high — of pig iron and 
the scarcity and dearness of both coal and coke. Pig iron at this 
time was selling at 90s. to 100s. for Staffordshire cold blast, 65s. 
to 70s. for hot blast, 45s. to 47s. 6d. for part mines, and 39s. to 
40s. for cinder. Derbyshire forge iron was 45s, 6d. to 47s. 6d.; 
Northamptons about the same ; Lincolns 50s.; and North Stafford- 
| shire 45s. to 46s, Tredegar hematites were 65s., and other sorts 
in pee At this"time, too, coal of all kinds was very dear, 
and several of the colliery owners announced their intention of 
advancing prices a further ls. per ton. Ironmasters, too, were 
under the additional heavy expense of being, in scme cases, com- 
pelled to obtain their fuel. by rail owing to the freezing of the 
canals, which was one of the accompaniments of the severe winter 
of January last year. 

The drop in marked bars extendei, as usual, to sheets, plates, 
hoops, angles, and all the staple products of the list houses, 
Sheets became £9; boiler-plates, £9 to £10; angles, £8 10s., 
| with best qualities £10 ; and hoops also £8 10s, Best scrap bars 

were £9 10s.; best chain bars also £9 10s., and double best 
| £1010s. Tiron was £8 10s, to £10; and best rivet iron was £10. 
Second quality bars of the list houses fell to £7. Unmarked 
iron, which had been previously selling at £6 5s, for common 
| bars, as against £6 15s., the price of the October quarterly meet- 
| ings, 1890, fell a further 2s. 6d. to 5s. per ton, making the com- 

monest qualities £6, and merchant bars £6 7s, 6d. to £6 10s. 
Tube strip fell to £6 10s., and hoops were nominal at £7. 
& The condition of the sheet iron tradefduring the first quarter of 
the past aed was representative of the position which it has occu- 
pied, with short interstices of better trade, nearly the whole twelve 
months. Demand was very weak and irregular, owing to the con- 
tinued depression of the galvanised sheet branch, which was even 
then suffering from a falling-off of South American trade, and of 
demand from some of the other export markets. The reports from 
all the makers when the year commenced were very unsatisfactory, 
and singles were £6 15s.; doubles, £7 10s.; and lattens, £8 10s. 
A twelvemonth before singles were realising £10 5s.; doubles, 
£10 15s.; and lattens, £11 15s.; so that on the year there has been 
| a drop of £3 5s. to £3 10s. per ton. Since 1891 opened, however, 
| prices have improved upon the low minimum then ruling by 10s. 
to 15s. per ton, to-day’s figures being £7 5s. upwards for singles, 
and £7 12s. 6d. to £8 for doubles, 

Galvanised corrugated sheets opened the year at £11 15s. to 
£12 10s. per ton, £12 being said to be the very lowest price at 
which galvanised doubles could be profitably delivered f.o.b. at 
Liverpool. 

The April quarterly meetings passed over without any improve- 
ment either in the state of trade or in the prevailing prices, but 


| shortly before the July gatherings a a Ss up in the 


L | galvanised and black sheet trade, and galvani 
form of their construction and | 


| 
| 
| 
| 


sheets attained 
an advance of 10s. per ton, the minimum figure becoming £12 to 
£12.5s. Black sheets ruled higher by 5s. per ton, making quota- 
tions £6 17s. 6d. to £7 2s, 6d. for singles, and £7 2s. 6d. to £7 10s, 
for doubles. Pig iron at this time had become exceptionally strong 
in consequence of a blowing out of furnaces in the Northampton 
and Derbyshire districts. Derbyshire pig was quoted 45s. to 46s., 
Northamptons 44s, to 45s., Lincolns, 45s. to 48s., and hematites 
| 60s. Staffordshire hot air all mines were 65s., part mines 44s, to 
| 45s., and cinder pigs 35s. 6d. to 38s. No other advances, however, 
took place except in sheets, and hoop iron and tube strip indeed 


| 


ducting the current, the lead | showed a drop of 5s. per ton compared with three months previously , 
serving merely as bearer and | hoop iron being £6 10s, and tubes £6 5s.. 
The system of | down to as low as £5 l5s., and good merchant bars were as low as 
“ : ee 
Giowiarly is cook thet the | ment commenced in a better demand for finished iron, and some of 


Unmarked bars had got 


£6 2s. 6d. to £6 5s. 

In September a spurt in trade manifested itself. The improve- 
the best firms issued circulars advancing second qualities of bars 
and other finished iron 5s. per ton, while iron merchants quoted 
5s. to 10s. per ton advance. At the October quarterly meetin 


7 or | while merchant bars were 5s. to 7s. 6d. dearer than three months 
The cost of the Zurich was between £1035 and | before. 


The general quotation for merchant bars was £6 10s. to 
£7, and for common bars £6 2s. 6d. to £6 7s. 6d. Hoop iron was 
5s. higher, at £6 15s., and an advance of 5s. was also established 
in tube strip at £6 10s. In the sheet iron department exceptional 
activity showed itself, and prices rose to £7 5s. for singles, 
£7 12s, 6d. to £7 15s., and £8 10s. for lattens. No change was 
made in marked iron, which was unaltered on the basis of £8 for 
best bars, and £8 12s, 6d. for Lord Dudley’s brand, with £7 for 
second qualities. John Bradley and Co., 8.C, crown bars were 


THE accompanying engraving illustrates a Lancashire | £9 10s., while hoops and tees of the list houses were re-declared 
The | at £8 10s., and sheets and boiler plates at £9 to £10 10s, 


boiler made by Mr. Blake, Newton Heath, Manchester. 
furnaces are similar to those in 
Cornish and Lancashire boilers, but 
instead of being carried from end to 
end of the boiler, a larger number 
of similar flues of less diameter 
than the furnaces, but still of ample 
size for a@ man to pass through, 
traverse the back portion of the 
boiler. By this arrangement the 
heating surface is increased in the 
simplest manner, and most efficient 
form, without lessening the accessi- 
bility of the%boiler for cleaning. 
There are no parts to choke up even 
where bad water is used. The heat 
is distributed throughout the whole 
body of water, the bottom water 
receiving a portion of the high tem- 
consequently, the 
evils of unequal expansion and con- 
traction due to difference in tem- 
perature in the upper and lower parts of the boiler are, it is 
claimed, avoided. There is 50 per cent. more heating surface 
in the flues than there is in an ordinary Lancashire boiler. 








Tue Fitey Locat Boarp have adopted final arrangements for a 
new sea wall and promenade, A loan of £10,500 has been sanctioned. 





BLAKE S LANCASHIRE BOILER 


The next important circumstance of the last quarter of the year 
has been the position occupied by pig iron. gery | has there 
been room for satisfaction among the makers of Midland _ pigs. 
These producers, while not obtaining prices which can be considered 
in any way high, have maintained very steady selling rates, and 
every ounce of stuff which they could makehas been eagerly bought 
up. The demand, indeed, has been considerably in excess of supply, 
and the finished ironmakers in this district have here and there 
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been almost at a standstill for iron for the a At the October 
quarterly meetings, Northampton pigs were to 46s. and up- 
wards at stations, Derbyshires 46s, 6d. and 47s. at stations, and 
Linculns 49s. to 50s., and Staffordshire all mines were 60s. to 65s. 
or hot blast, 100s. to 1053. for cold blast, 46s, 6d. to 47s, 6d. for 

rt mine forge, and 37s. 6d. to 40s. for cinders. These quotations 
Come been well maintained throughout the quarter and continue 
to-day. 

The improvement in manufactured iron, which was seen in 
September and October, has hardly sustained itself during the last 
two months of the year, but prospects at least as regards sheets 
are satisfactory. 

On the week there is not much change to note in the state of 
trade, the mills and Segre continuing busy in finishing up orders 
for the holidays, and deliveries of finished iron from the works 
being a good average for Christmas week, The works will keep on 
right up to Christmas Eve, and will then close down for periods of 
= length, according to the state of individual makers’ order- 
books. 

An attempt will be made at some of the works to restart about 
Wednesday of next week, but these instances will be rather the 
exception than the rule, and apply only to establishments where 
orders have been left unexecuted. At most places the whole of 
next week will be an idle one, and the interval will be a busy time 
for the millwrights and ironfounders in making machinery and 
plant repairs, 

Since last issue there has been an important meeting of the 
committees governing the tube strip trade, and the wrought iron 
tube trade itself, to ider the expediency of reducing tube 
strip prices, It was, however, determined to confirm and continue 
the actual selling price, £6 7s. 6d. per ton, subject to a contribu- 
tion of 2s. 6d. per ton to the pool of the Tube Makers’ Association. 
As the strip makers have at the same time to contribute 1s, 3d. 
- ton to their own association funds, their net receipts, it will 

seen are reduced to £6 3s, 9d. per ton. 

The shortness of supplies in the pig iron trade continues, but the 
holidays will afford producers some little chance of getting along- 
side with contracts, since while for a time the finished ironworks 
will be taking little, the blast furnaces can keep on full swing. 
The present position is, however, certainly a most inconvenient 
one, and it is reported that the number of furnaces blowing in the 
Northampton district now, compared with this time last year, is a 
reduction of ten, and that in Derbyshire seven or eight fewer fur- 
naces are in blast. 

This reduction in productive power is estimated to have reduced 
the make to the extent of 5000 to 6000 tons per week, a shortening 
of supplies which must naturally be felt severely by some of the 
finished i ters and iron-f Here and there consumers 
are losing patience with makers, and are threatening to buy iron 
against them and charge them with the difference in price, in cun- 
sequence of their being behind with deliveries. Such buyers should, 
however, remember that they are often glad enough to stop 
deliveries from furnaces when the market goes against them, and 
they should therefore extend to makers at the present time the 
same consideration which they like shown towards themselves, 

Prices of pig iron are steady at 46s. 6d. to 47s. for Northampton 
and Derbyshire pigs, 49s. to for Lincolnshires, 60s. for native 
all-mines, and to 40s. for common, 

A la party have visited the works of Messrs. Lloyd and 
Lloyd, Gecmbar Weed Works, Halesowen, Worcestershire, this 
week, to witness a new process of electricity for welding iron and 
steel by the Benardos process, 

An important meeting of the shareholders of the Pelsall Coal 
and Iron Company has been held this week in Birmingham. The 
meeting was called to consider the advisability of forming a new 
company for the purchase of the colliery properties of the com 
pany. A committee, which had previously been y rye 
tendered a report, in which they expressed the opinion that there 
was value in the colliery, and recommending its purchase by an 
independent pany. ‘The coal measures of the district were 
said to be good, and it was ultimately decided to adopt the 
suggestion of the committee, the expectation being expressed that 
the new concern would mostly consist of shareholders in the 
present iron and coal company. 




















NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—During the past week there has been rather a 
reaction with regard to some descriptions of pig iron, which 
had been forced down to so low a point that there was an 
altogether disproportionate margin between the market price of 
different brands. This has been especially the case as regards 
Scotch and Middlesbrough offering in this market, uutil it 
became a question either of Middlesbrough moving up or the 
price of Scotch iron giving way. As Scotch warrants are appa- 
rently still too firmly held for the price of these to be forced 
down, buyers have been induced to take advantage of the rela- 
tively abnormally low price of Middlesbrough, and there has 
been some iderable t of buying, with the result that 
quotations have hardened fully 6d. per ton upon last week, whilst 
one or two other brands, which makers have been offering very 
low, have also shown more firmness. This, however, can scarce] 
be regarded as any actual improvement in trade, and there is still 
a want of confidence in the future, 


The Manchester Iron Exch , on Tuesday, brought together 
a full attendance, with here and there a fair Barron 4 of on 
being put through. For Lancashire pig iron, makers’ quotations 
remain on the basis of 46s, for forge to 47s. for foundry, less 24, 
delivered equal to Manchester, but they are still doing “Title or no 
business on the basis of these figures. For district brands the 
business doing is still chiefly confined to Lincolnshire iron, and this 
is of no great weight. The average actual selling prices remain at 
about 45s. for forge to 46s, for foundry, less 24, Ldicared equal to 
Manchester ; but some of the makers still hold back from entertain- 
ing these figures, and are practically out of the market. Derbyshire 
makers are still in the position of being really independent of offering 
their iron in this market, and the minimum with se remain at 











about 45s, for forge to 49s. for foundry, less 24, with some makers 
asking quite ls, per ton above these figures. me moderate sales 
have been put through in outside brands chiefly Middlesbrough 
and better prices have been got than would have been obtained 
last week, Ordinary G.M.B. sear -g is not being quoted 


under 46s, 4d, with makers asking about 10d. to 47s. 4d. net 
cash for good-named brands delivered equal to Manchester. In 
Scotch iron the only material change to notice is with rd to 
Eglinton sellers of which are not disposed to come within 6d. of the 


minimum figures they would have taken last week, and sales have 
been made at about 50s. net cash delivered at the Lancashire ports, 
Glengarnock remains at 51s. 6d. as the price which makers quote, 
and 52s, 6d. asthe minimum quotation by makers, net cash delivered. 
Manufactured iron remains without any very material change; 
most of the makers are still fairly well supplied with work for the 
present, and are holding steadily to late rates, but there is com- 
pinay Bog | little new business coming forward, merchants still 
olding back in anticipation of some substantial reduction upon 
= rates, Bars ave £6 to £6 2s, 6d., with one or two 
eading firms quoting £6 5s.; hoops range from £7 7s. 6d. and 
£7 10s, for ordinary merchant qualities, to £7 17s. 6d. and £8 for 
 seegpen g descriptions, with the usual extras for doubles, and 
oops are still ge at the Association rates of £6 10s. for 
random, to £6 15s, for special cut lengths, delivered equal to 
Manchester. 
In the steel trade the business doing continues only moderate, 
but in hematites makers are holding out for rather better prices 
than they have recently been accepting, and for delivery in the 
Manchester district good foundry qualities are not being quoted 
under about 57s., less 2}. There is still very little buying going 





lar, Makers 
qualities, delivered 
ester, but it is only 
in exceptional cases where business can be secured at anything 
above 27 5s., and even this low figure would scarcely bring 
forward any large amount of buying just at present. 

With regard to the engineering trades, the position remains very 
much the same as I have reported for some time past. Here and 
there the leading firms in some industries are kept fairly well 
supplied with work, and report a moderate amount of inquiries 
coming forward, but generally the tendency is decidedly to quieten 
down, and as tegards ordinary engineering work there is no great 
weight in prospect for the ensuing year. 

The Ashbury Carriage Comp of Manchester has been for 
some time past exceptionally ‘busy in all its departments 
connected with the manufacture of railway rolling stock, 
and gradual extensions of the works have been necessary 
with an increased plant of specially desiged tools for the 
requirements. Recently it has erected a spacious new —_— 
of shops which now form one of the principal sections of the 
works, These new shops are being supplied with special 
plant for the construction of iron carriage and wagon frames, 
and for the execution of the large foreign orders which the 
company has now to undertake, and they are traversed by a 

werful steam crane capable of lifting 20 tons, constructed by 

essrs, Vaughan and Son, of Gorton. Amongst new special tools, 
the firm has just ordered from Messrs. Hulse and Co., of Man- 
cbester, an exceptionally powerful punching and shearing machine, 
in which several new features are being introduced, which I may 
refer to on a future occasion, this machine being constructed to 
deal with work altogether out of the ordinary way. The company 
has also just acquired extensive premises adjoining its works, 
which it intends ultimately to lay cut for its particular branch of 
industry. 

Messrs. Heenan and Froude, of Newton Heath, Manchester, 
who have already on hand an important local engineering work in 
connection with the widening of the Cheshire Lines Railway 
between Manchester and Old Trafford, for which they are building 
the whole of the bridges and other necessary constructive iron 
work, have received the contract for the Blackpool Eiffel Tower, 
another important piece of engineering constructive work in this 
district. It is intended that the tower, which is to be 500ft. high, 
shall be constructed of steel, and the weight of metal required 
will be 1500 tons. Although rily an imitation of the Paris 
tower, several important deviations in the method of construction 
are introduced, and there is to be no stone work intervening 
between the concrete foundation and the bed-plate of the tower, 
the bed-plate being embedded directly in concrete, and the in- 
terior of the lower legs filled up for several feet above the bed-plate 
with a solid mass of concrete. The four legs of the tower—each 20ft. 
square—are also to be clothed with 18in. walls of concrete for a 
distance of 100ft. For conveying the passengers to the summit, 
hydraulic lifts are to be arranged in pairs, each lift to accommodate 
33 passengers, and the return journey, including loading and dis- 
charging, is to be performed in three minutes. The foundations 
have been placed in the hands of Messrs, Neill, of Manchester, 
and the contractors for the tower undertake to complete the 
erection by Easter, 1893. 

For upwards of two months a dispute has been going on at one 
of the local collieries owned by Messrs, Andrew Knowles and Son, 
with reference to the question of packing the workings after the 
coal has been got. This work has hitherto been done by the 
colliers at so much per lineal yard, but with the considerable 
advance that has taken place in wages the price paid for — 
has been much less remunerative than the getting of the coal, an 
consequently there is a desire to get rid of the packing altogether. 
Messrs. Knowles about three months back decided to work wider 
places, that is 16 yards instead of 10 yards, which meant an 
increased amount of packing, and the opportunity was seized by 
the men to demand that this Age should be done by the 
day-wage men. A strike ensued, lasting for nearly three months, 
and the dispute threatened to result in the whole of the men 
employed by Messrs. Knowles and Sons being withdrawn, but 
finally a compromise has been arrived at by Messrs. Knowles, 

ing to a half the Packing in both 10-yard and 16-yard 
places in the hands of daymen. Considering the difficulty 
which has been experienced of late in securing a sufficient 
number of colliers at many of the pits, it would seem as if 
it were to the advantage of the colliery owners to take out of the 
hands of the colliers any work that can be done by less skilled 
labourers, and in some of the principal Lancashire districts this is 
the method already adopted, one day-wageman being employed for 
every two colliers in the pit. It will thus be seen that the work 
of packing, if done by the miner, would occupy 50 per cent. of his 
time, and if he were relieved of this work altogether it would repre- 
sent a corresponding increase in the means of production. This 
certainly would seem to be an important question for colliery 
owners to consider where the miners still do the packing, as it will 
enable them to largely augment the labour available for coal 
getting, and place them in a correspondingly much better position 
to deal with the question of wages, which the downward tendency 
in prices for some time past seems likely to bring to the front 
before very long. 

In anticipation of the usual holiday ——— of the collieries, 
there has been a brisk demand for nearly all classes of fuel, with a 
view of getting in extra po pres to carry merchants and consumers 
over into the new year; and this has given temporarily somewhat 
more firmness to recent weakening prices, but there has been no 
actually quotable advance upon late rates. The chief pressure has 
been for house fire qualities. With regard to other descriptions of 
fuel suitable for iron-making, steam, and general manufacturing 
purposes, there has been no scarcity of supplies. At the pit mouth 
prices are steady at 12s, 6d. for best coals; 10s. 6d. to 11s. for 
seconds; 9s, to 9s. 6d. for common house-fire coals ; 8s. to 8s. 6d. 
for steam and forge coals; 6s. to 6s, 6d. for ordinary qualities, to 
7s, for the best sorts of burgy ; 5s. to 5s. 6d. for best slack ; 4s. to 
4s, 6d. for good ordinary sorts; and 3s. to 3s, 6d. for common 
descriptions, 

Barrow.—There is a quieter tone in the hematite pig iron trade 
this week, and as the year draws towards its close there is less and 
less trade doing. Orders for all qualities of hematite pig iron are 
comparatively few, and makers have but a small order sheet to 
commence operations for the new year. But makers are steadily 
employed, with forty-four furnaces in blast, and stocks are getting 
lower and lower every week, the reduction this week representin 
800 tons. Stocks still represent 145,000 tons. Makers do not hol 
much stock, as the prospect of brisk sales is somewhat remote. The 
value of hematite pig iron has not been materially changed. 
Warrant iron is quoted at 47s, 10d. per ton net cash, and 
makers are asking 48s, 6d. net f.o.b. for parcels of mixed 
Bessemer numbers. The prospects for the new year are not assuring, 
and makers find but a very small trade in prospect so far as either 
Bessemer or forge qualities of pig iron are concerned. 

There is a quiet inquiry for all qualities of steel, and orders for 
rails, which represent the staple trade of the district, are especially 
quiet. The orders in hand do not give much promise of briskness 
in the early future, and the trade doing in light sections is especially 
small. Heavy rails are at £4 per ton. The business doing in steel 
shipbuilding material is very steady, and there are prospects of 

od orders in the new year as well on local as on general account. 

ces are unchanged at £6 5s. for ship plates, £5 15s, for angles, 
and £7 for steel boiler — Hoops are quieter, and there is next 
to nothing doing in billlets, slabs, and blooms, A fair inquiry is 
still, however, experienced for tin-plate barsand heavy steel castings, 
and it is probable that the activity in shipbuilding will result in 
activity in all these departments. There is also much activity in 
the tin-plate bar department, but how long this will be continued 
is problematical. 

hipbuilders are much brisker than they have been, and marine 
engineers, iron-founders, and boiler makers are also fairly well off 


on in steel plates, and prices remain weak and i 
quote £7 7s, 6d. to £7 10s. for ae 
to consumers in the neighbourhood of Manc 














for orders. Prospects for the future are very good, and a fair 
demand for new tonnage is experienced. 

The directors of the Naval Construction and Armaments Com- 
pany, at a meeting held in London last week, resolved to pay their 
shareholders an interim dividend for the half-year ending 31st 
December, 1891, at the rate of eight per cent per annum. The 
following is a list of vessels launched by the company in 1891 ; all 
being steamers and all built of steel, with the exception of the 
two pontoons :— 


British Gross Horse- 
Name of or tons power Compound 
vessel foreign regis- indi- or triple. 
owners. ter. cated. 
Empress of China .. Foreign .. 5,905 .. 10,250 .. Triple 
Sir Charles Hartley od be 805 .. 400 .. os 
Bonn, a 2,702 1,700 .. ” 
pr a ae a 2,702 1,700 .. ” 
MR, a ae 100 - 812 650 .. 1” 
West Indian .. .. ” -- 2,704 1,975 ” 
Indianapolis ., o o- 2,464 .. — ” 
Pontoon .. . Foreign .. — « ” 
ms * ss 99 ce ee m=! ge ” 
Volta .. -- ee British 2,708 .. 1,700 .. ” 
Mexican .. .. .. pe 8,488 . 2,800 .. * 
Oe eee ” 8,488 .. 2,800 .. ” 
Malmecs ce ce as pee 4,050 . 3,000 .. ” 


Total . 31,444 .. 


The steamer Indianapolis was engined at the yard of Messrs. 
Westray, Copeland, and Co., Barrow. 

Iron ore is in quiet demand, and there is a slow trade both for 
prompt and forward sales. Ordinary qualities are quoted at 9s. 
per ton net at mines, 

Coal and coke are quiet. Coke is slow in sale at 19s. per ton net 
delivered at West Coast furnaces. 

Shipping is quietly employed, and freights are not only limited, 
but are at a low figure. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SINCE my last letter the house coal trade has considerably im- 

roved. This is due to two causes operating at the same time. 
ee frost and dense fog have set in, causing fuel to be more 
freely consumed, while the approach of the Christmas holidays 
means a stoppage of the pits for a week or so. It may be taken 
for granted that very little work will be done all next week. The 
collier will see the old year out and the new year in before 
he goes down again. If the cold weather now prevailing 
is continued, the supply will soon be more than over- 
taken by the demand. t hand-picked Silkstones are fetching 
from 12s. to 12s. 3d. per ton; softs make 10s. to 10s. 6d.; thin 
seam, 9s. to 9s. 3d. essrs. Newton, Chambers, and Company, 

uote their Mortomley coal as follows :—Selected—hand-picked— 
19s. best Silkstone, 17s. 6d.; best brights, 16s. 6d.; seconds, 
14s, 2d.; thin seam, 15s. 10d.; brazils, 14s. 7d.; Silkstone 
nuts, 15s. 5d.; Tankersley House, 12s, 1ld.; engine coal, 
10s. 10d.; all per 20 cwt. at Park - station, Sheffield. 
Although a considerable tonnage of coal is being sent to 
London direct by rail, the business is scarcely up to the 
average, and a similar remark — to the Eastern and 
Midland Counties. Steam coal, on the other hand, is being for- 
warded in heavy weights to the Humber ports, the export 
trade being more extensive than is usual in the closing month of 
the year. With the opening of the Beighton and Chesterfield 
extension of the Manchester; Sheffield, and Lincolnshire line, 
Derbyshire collieries will come into active competition with York- 
shire. Manufacturers are complaining that the classes of fuel 
they require are still maintained at excessively high rates. Private 
consumers are also urging that the cost of coal in the heart of the 
coalfield is too dear, and out of proportion to the advances given 
to the miners or other increased charges of coal getting. 

The pig iron trade continues in a very unsatisfactory state. No 
improvement is expected this side of the New Year, and well into 
the first month, if not later. Consumers complain of great incon- 
venience through lack of supplies, and makers say they cannot 

roduce at a profit with coals and wages at their present point. 

ey thus restrict their production as much as possible, and 
customers have in some parts had to suspend work through want 
of the raw material. In several of the heavy industries there is 
less pressure, and unless new orders are booked early in 1892 the 
workmen are not likely to be on full time in January. 

Railway material is grea called for, especially in wagons, 
The home railways are the leading customers, and there is a great 
searcity of rolling stock with some of the companies. The 
collieries, too, are making important requirements. There is no 
fear of full employment in this department during the spring. 
The armcur-plate mills have Government work on hand sufficient 
to keep them going for several months, both in compound and all- 
steel plates. The engineering trades are languid. Hematite pig 
iron, delivered in Sheffield, is firm at 58s. per ton; common forge 
ircn, 43s, per ton; crucible steel manufacturers—of the best known 
brands—are very well off for work. : 

I mentioned last week that the Sheffield firm to whom Mr, 
Mundella referred as undertaking the manufacture of sword- 
bayonets was Messrs. Sanderson Brothers and Co., of Attercliffe, 
The Sheffield papers of Saturday confirm the statement. The pro- 
duction of sword-bayonets has hitherto been confined in tbis 
country to the Government factory at Enfield, and extra quantities 
were obtained when required from Solingen, in Germany. The 
War-office invited tenders from firms ‘likely to entertain the 
idea of making the weapons. Mr.C, H. Halcomb, managing director 
of Messrs. Sanderson Brothers and Co., whilst visiting the War 
Department, was informed the authorities had obtained noresponse 
to their —— He at once asked the War-office to give his firm 
a trial. The War-office consented, and offered to guarantee the 
firm sufficient work to repay them for their expenditure and 
trouble in establishing a new branch of industry. Messrs. 
Sanderson and Co. immediately set to work upon a trial order, 
erecting additional workshops and putting down the plant 
necessary for the pu he difficulty of skilled labour was 
evercome, the firm having been able to obtain the necessary work- 
men in Sheffield. About a hundred men are now employed 
in turning out sword bayonets, which pass the severe tests imposed 
by the Government viewers. From fifty toone hundred gauges are 
stated to be required in the various processes before the finished 
weapon receives the official mark of the venders. The tests for 
strength and ductility include blows equal to 180 lb. anda bending 
strain of 2001b., that isto say, the bayonet is bent until it is 
shortened lin., and must then recover itself under a weight of 200 Ib. 
In establishing this new industry in Sheffield, Messrs. Sanderson 
Rrothers and Co, have expended a large sum of money, and it is 
to be hoped they will be adequately rewarded for their enterprise. 

This is “ bull” week in Sheffield, the cutlery, plating and other 
hands working overtime and “reckoning” up to Christmas Eve, 
when they ‘‘ draw” for the holidays, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


For weeks the reports respecting the iron trade have been of a 
despondent character—there has been no variation in the down- 
ward movement in the market ; but this week, though close upon 
the holidays, and when least expected, a better tone is noticeable 
in the pig iron branch, and a large business has been done, which 
has enabled the sellers to advance the price of No. 3 G.M.B. 
Cleveland pig iron 9d. per ton, which brings it to about the 
fi which prevailed in the early part of the month. This 

vance, coming at such a time as this, rather disconcerts 
the buyers, but its significance cannot yet be estimated. 
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The improvement seems to have been brought about by some 
of the ‘‘ bears,” who having found it n to cover before the 
end of the year, were obli to buy Middlesbrough warrants, 
and this causing a rise in them strengthened makers’ iron, the 
effect of which was to — in consumers who, having held off for 
so long, are badly supplied with iron for consumption after the 
holidays. ae aught rather freely, and a larger business was 
transacted on Monday and Tuesday this week, the first-named day 
especially, than has been done fora long time. It is satisfactory 
that nearly all the buying has been done by actual consumers; there 
has been very little of the s lative element in the spurt, though 
that led to its inception, but whether it will be continued after 
the holidays cannot yet be judged. On Tuesday both makers and 
merchants were erally quoting 38s. 3d. per ton for next quar- 
ter’s delivery of No, 3 as well as for prompt, and some brands were 
raised to 38s. 6d. Consumers offe: 38s. very freely, and 
38s. 14d. was paid in several instances. Not only have orders 
come this week more briskly from home consumers, but continental 
buyers have been more alive, the first indication of an advance 
bringing ont many inquiries and more contracts than producers 
— at this period of the year. 

iddlesbrough warrants have also advanced ; they were unduly 
depressed by speculative operations at Glasgow, but at the first 
siga of a desire to buy there was an immediate spring. On Mon- 
day holders put up their quotations to 38s. 6d. cash, whereas last 
week as little as 37s. 74d. was asked. On account of the quieter 
shipments _ deal of iron is sent into the public warrant 
stores, Connals on Tuesday night reporting 154,096 tons, or 4514 
tons increase this month. The prices of No. 4 foundry and grey 
forge have not increased in proportion to that of No. 3, because 
the demand during the spurt has been chiefly for No. 3, and 
furthermore the prices of the lower qualities did not, when the 
tendency of the market was jusmneela, fall as much as No, 3. 
No. 4 foundry is 37s. 3d., and grey forge. 

Hematite pig iron is stronger in price, and there has during the 
last few days been a considerable demand. The steel plate and 
angle manufacturers, who are the main consumers of hematite, 
are well supplied with contracts for next half-year’s execution ; 
indeed, they can hardly complain of depression in trade or really 
wat re, ati and =e 4 a yet to hyd materials. When the 
market a few days showed signs of improving they began to 
buy, and makers Peer last week sell te howe at 48s, 
per ton are not now prepared to take less than 48s. 6d., 
and even this higher price is not one which can leave any 
— to producers, with Rubio ore at 13s. per ton, de- 
ivered on the Tees, and coke at 13s., delivered. Next 

ear there may be some relief, as freights are declining, and 

s. 104d., Bilbao to Middlesbrough, has been taken, against 6s. 6d. 
last month. Coke also may be brought down, as an effort is to be 
made to reduce wages at the coke ovens, and the cost of labour 
there is heavy. The coke manufacturers say they cannot reduce 
their prices until the w are lessened ; at present these are at 
the high rates that ruled two years ago, in fact they have never 
been reduced, and all the profits have been going to the coke 
trade, chiefly to the men; indeed, there are producers who say 
they have not been making any profits fora considerable time past. 
he Clay-lane Iron Company has decided to blow out one of 
its furnaces producing Cleveland pig at the end of the year, 
and has given the men notice to terminate their engagements. 
Messrs. Walker, Maynard, and Company, at the Redcar Iron- 
works, have given forty men their notices, consequent on the 
blowing out of one of their furnaces, The Normanby Ironworks 
Company, Cargo Fleet, near Middlesbrough, at the end of the 
year will change another of its furnaces from Cleveland to 
hematite, making the two furnaces now in blast produce that 
description of pig iron, and one furnace is under repair. Up to 
a short time ago these works, which were established some thirty- 
five years ago, never produced anything but Cleveland pig. 

The influenza epidemic is specially severe on Tees-side, and 
operations at several of the works are considerably hampered 
through the absence of so many of the workmen, who are victims 
of the scourge. At the North-Eastern Railway Company’s North- 
road Locomotive Works, Darlington, over 150 men, or nearly 10 
= cent. of those employed, are sufferers, and one of the large 

iddlesbrough Works has upwards of fifty absentees on sick 
leave. 

The finished iron and steel manufacturers are, with the exception 
of the rail producers, fairly well supplied with contracts, and it is 
difficult to get an order placed for prompt delivery. At the close 
of this mn se ae finished me an — i — 
ment, every foundry and engineering shop, and every shipbuildi 
yard will be closed for a week for the Sallie and pe dee rom an 
this will tell upon the ironmasters, who will have to suspend 
deliveries, and put much of next week’s production of the lower 
qualities of pig ironinto stock. The steel plate and angle makers 
are very well situated, and as the shipbuilding industry promises to 
continue brisk next year, they expect to beso. The demand is 
more for steel plates and angles than those of iron, and there is so 
little competition in the steel angle trade, there being so 
few producers, that the same price can be realised for angles as 
for plates, though hitherto angles have been 10s. below plates, as 
the cost is less, there being much less waste in rolling angles. 
Steel ship plates are quoted £6, less 24 per cent. and f.o.t., and 
steel angles £5 17s. 6d., less 24 per cent. and f.v.t., and where 
early delivery is required at least 2s. 6d. per ton more has to be 
paid. Iron ship plates are £5 7s. 6d., and angles £5 2s. 6d. per 
ton, both less the usual 24 per cent. discount and f.o.t. Common 
iron bars are £5 10s., but some firms will not sell under £5 12s, 6d., 
both less 24 per cent. and f.o.t. The rail trade is extremel 
unsatisfactory, and the nominal price of heavy sections is £4 2s. 6d. 
net at works, but no business appears to be done to fix the value. 

Some measures are being taken in the coal trade to bring down 
the wages of the miners, which are out of proportion with the 
selling prices of the coal. The Durham coalowners are contempla- 
ting a 10 per cent. reduction, though this is less than the percent- 
age of reduction that has taken place in selling prices. The 
Northumberland coalowners have decided that a su! tial reduc- 
tion is necessary, but they have not named the exact amount. The 
official accountant has ascertained that the realised prices are 
considerably below those which were being obtained when the 
present — were fixed, and quoted prices, which were 12s. 9d. 
per ton f.o.b. for best steam coal in the early autumn, are now at 
10s. South Wales, Northumberland’s great competitor, has 
reduced the wages of miners. 

The statistics of ship launches in 1891 for the whole of the 
North-east of England have now been ascertained, and show that 
68,197 tons less of shipping were built, every port reporting a 
decrease, the most noticeable decrease being the Tyne. The 
largest output of any one firm was that of Sir William Gray and 
Co., of West Hartlepool, with 59,033 tons, Sir Raylton Dixon and 
Co. coming second with 38,597 tons. The following table gives 
the tonnage built at each of the North-east Coast ports during the 
ast five years:— 








1887 1888 1889 1890 1891 

Tons. Tons. Tons. Tons. Tons. 

aes +» «+ 108,644 .. 228,205 .. 255,400 .. 284,868 .. 182,257 
ear .. .. 95,008 .. 142,410 .. 217,883 .. 198,898 .. 162,150 
Tees .. .. 88,706 .. 58,170 .. 107,726 .. 127,740 .. 121,082 
Hartlepool.. 53,451 .. 72,149 .. 75,875 .. 99,847 .. 96,982 
, a Oe Oe Se: 
Whitby .. — — .. 13,14 .. 8,682 .. 4,781 
278,096 498,142 680,502 672,405 604,208 


The Central Marine Engineering Company this year have supplied 
twenty-eight vessels with engines, the te horse-power being 
32,550. jis total would have been considerably exceeded but for 
the strike of engineers for eight weeks, the last four of which was 
because the employers refused to discharge a few men who had 
continued at work during the strike. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Glasgow pig iron market has been firmer in tone this week 
than for some time This improved turn in the market is 
attributed to the shortness of the business week, and the necessity 
for completing certain transactions before the holida Cleveland 
and hematite pig iron have sold at better prices, although not in 
i ye quantity. Very little has been done in Scotch warrants. 

e prices of makers’ pig iron are steadier this last day or two, 
but in several cases they are still somewhat lower than last week. 
G.M.B. and Govan, f.o.b. at rg ton, No. 1, are quoted 
47s. 6d.; Nos. 3, 47s.; Monkland, No. 1, 48s.; No. 8, 47s.; 
Carnbroe, No, 1, 48s. 6d.; No. 3, 48s.; ey No. 1, 54s, 6d.; 
No. 3, 51s, 6d.; Gartsherrie, No. 1, 54s. 6d.; No. 3, 52s, 6d.; 
Summerlee, No. 1, 56s.; No. 3, 53s,; Langloan, No. 1, 55s.; 
No. 3, 52s. 6d.; Coltness, No. 1, 56s.; No. 3, 52s, 6d.; Calder, No. 1, 


56s.; No. 3, 52s.; Glengarnoch, at Ardrossan, No. 1, 55s. 6d.; 
, 50s.; Dalmellington, No. 1, 50s.; No. 3, 49s.; Eglinton, 
No. 1, 498, 6d.; No, 3, 488, 6d.; Shotts, at Leith, No. 1, 57s. 6d.; 


No. 3, 54s. 6d.; Carron, at Grangemouth, No. 1, 59s.; No. 3, 53s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6410 tons, compared with 4562 in the corresponding 
week of last year. 

During the past week there was shipped from Glasgow, sewing 
machines to the value of £13,430; machinery £3320; steel goods 
£15,460 ; and general iron manufactures £23,350. 

Merry and Cuninghame have begun the manufacture of ammonia, 
and other products of furnace gases at Carnbroe Ironworks, 

There has been a good demand in the last few days for iron 
sheets, the orders booked by one or two firms being very satisfac- 
tory. Prices of sheets are maintained at the full rate of £7 12s. 6d., 
less 5 per cent. A quiet business has been done in bar iron, but 
there is an papieene that the inquiry will improve after the 
holidays. The lowest grade of common bars is quoted £5 17s, 6d.; 
second grade, £6 2s. 6d.; = grade, £6 5s.; best bars ranging 
from £6 7s. 6d. to £6 15s., all less the usual 5 per cent. discount. 

There is a rather more hopeful feeling in the steel trade, and the 
works are getting more active. It is reported that greater difficulty 
has lately been experienced in obtaining delivery of ship-building 
steel. The amount of this work to be done is undoubtedly very 
considerable, and notwithstanding the great amount of tonnage 
afloat, fresh orders continue to be placed. Steel angles are quoted 
£5 17s. 6d. to £6, ship plates 2b 7s. 6d., bars £6 2s. 64., and 
boiler-plates £7, all less 5 percent. discount for delivery in Glesgow 
district. 

The coal trade is a little irregular, but there is on the whole a 
fair business doing. The inquiry for shipment at East Coast ports 
has been declining, and the traders there and also on the Ciyde 
have suffered to some extent from the relatively easier terms at 
which coals are to be had for ship t at Newcastle-on-Tyne. 
Ell coal moves rather slowly, and sellers are more disposed to do 
business, being, in fact, more anxious to sell than usual. Steam coal 
is also quiet. Splint is in very active demand for the gasworks as 
well as for ironworks, and the good inquiry makes this quality 
firm. The prices, f.o.b. at Glasgow, are as follows:—Main, 8s. 
ell, 8s, 9d. to 9s.; splint, 9s. 3d.; steam, 10s. to 10s. 6d. Very 
little business is being done in the arranging of coal contracts for 
the coming year. 

During the year now drawing to a close there have been lannched 
from the Clyde shi yards 150 sailing vessels, with a total tonnage 
of 124,612, and 203 steamers, with a total of 202,908 tons, the 
aggregate output ne thus 327,520 tons. In 1890 the produc- 
tion amounted to 366,946 tons, and but for the railway and other 
strikes, which interrupted business in the early months of the 

ear, it is believed that the output would have been quite as 
this year as last. Messrs. Russel and Co., of Greenock, have 
turned out the largest tonnage of any builder on the Clyde—56,667 
tons, and it also appears that their production is the largest in the 
United Kingdom. The marine engines turned out by the Clyde 
firms in 1891 have an aggregate horse-power of 303,886, compared 
with 340,257 in 1890, a decrease this — of 36,371 horse-power. 
The ships in progress or tracted for it to 267,290 tons, 
compared with 175,000 at this time last year. 














WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE discussion between the representatives of the coalowners 
and colliers on the Sliding Scale Committee is still going on, and it 
is doubtful if it will be finished this week. I have seen various 
members, but they are pledged to secrecy until the “ argument” 
is ended. This, however, is certain, that each clause of proposed 
agreement is being discussed with the greatest care. It was 
necessary for a ical ch , and this was precipitated by the 
colliers’ demand to be paid for cutting small coal. In some 
instances, allowances, &c., had run the colliers’ wages 100 per cent. 
above the standard, and in many cases 70 and 80. Falls, acci- 
dents entailing loss to the coalowner, are not monetary losses to 
the collier. I was reminded in Cardiff on Saturday that at one 
labour inquiry many years ago Mr. Menelaus, of Dowlais, pleaded 
that his profit on coal was ld. per ton, Mr. Crawshay admitted 
that he made 3d., while the owner of a Monmouthshire colliery 
poe great accident had occurred exclaimed, ‘‘ And I have lost 

,000 ! 

It is difficult to state what will be the upshot of the 
‘“‘fight,” and literally it is a fight, so protracted and 
keen, that it is ageing the combatants. Unless any great 
obstacle should turn up, I think that if the discussion can- 
not be ended by the 3lst a stoppage will take place. A 
truce might be expedient for a three months’ trial of a specific 
arrangement to see how it would work. One fact suggesting 
this is, that on all sides I hear the colliers exclaiming ‘‘ we 
don’t want a strike.” The violence of gales last week acted 
adversely upon the ports, and on Saturday the blocked condition 
of colliery and railway sidings was very noticeable. Since then 
shipment has been considerable, and at Cardiff prices are actually 
going up. On Monday the quotations for prompt supply in 

anuary were :—Best steam, 13s, 3d. to 13s. 9d.; seconds, 12s, 3d. 
to 12s, 6d.; and small, 5s. to 6s. per ton. In house coal there was 
a good deal more activity shown, and No. 3 Rhondda was quite 
firm at 12s, 6d. to 12s, 9d., brush was at 10s, 3d., and No. 2at 
10s. 6d. to lls. The probabilities are, that both in steam and 
house coal prices will go ~ ad This is natural, seeing that there 
may be an upset in the labour market, and until the decision is 
known lower prices certainly cannot be expected. 

Last week, from all the Cardiff ports, the total coal shipment 
was only 225,164 tons. Swansea sent 27,803 tons, and Newport, 
Mon., kept well up with 42,389 tons. Patent fuel keeps moderately 
brisk at late quotations, Pitwood, as anticipated, has fallen back- 
wards, prices being now 17s. for good wood, instead of 20s. Part 
of this is due to the usual slackness of buyers at this season. Coke 
is in — demand, furnace at 17s, and upwards, and foundry 


At ge a — the steel ieee ed. Tred slack. Pn — 
no sign of life, Rhymney is stopped, Tredegar is depressed, Ebbw 
Vale in a state of inty with re-arrangements to the fore, 
changes in directorate, &c., and only Cyfarthfa and Dowlais seem 
to be enjoying a moderate, and at the best, an uncertain trade. 

No one knows what may turn up in January, with a very slack 
- trade, Me ~ yon t = - —_ bars, a shadow only 
of a merchant e, and simply a temporary wage arrange- 
ment with the men. “New Dowlais” at Cardiff has been doi: 
well, furnaces turning out as much as 850 tons each of pig. 
good deal of this is sent up to “Old” Dowlais. This is a saving to 
the company, who keep the rubbish for flooring, instead of, as 
formerly, paying 1s, 3d. a ton for it to the railway. 

New Dowlais is going in for £150,000 expenditure again, when 





it will vie with Middlesbrough in having its ore run in from the 
sea, The hill works have struggled long against the burden of 
pene for their ore of twenty-six to thirty miles railway rate. 
ow much longer is a problem. 
I hear—but arrangements are not yet complete—that a Sheffield 
company is going to start a large steel works at Cardiff for 
malleable steel. 


Swansea steel trade is not so discouraging. Last week the 
oye included 4271 tons of ore, chiefly from C ena, and 
1010 tons of steel. One cargo of ore was 4000 tons, the largest 


ever received here. 

Another great change is looming at Dowlais in its social life. 
The schools, founded by Sir John Guest, are to be handed over to 
the School = At present there . a oe as, the pl 
men paying a halfpenny in the pound, is will lay an extra 
burden on the rates of £2500. ™ 

At Cyfarthfa and Dowlais an average tin bar trade is ye ressing, 
At Swansea the shipment of tin-plate last week was 42,052 boxes, 
while receipts from works totalled up 70,710 boxes, Stock now in 
the 8 district rep ts close upon 136,000 boxes. 

The tone of the tin-plate market is better, and on Change more 
hopeful views are being expressed. 

rices this week showed a few pence per box better, though, as 
a rule, late quotati were retained 

I hear that tolerably good orders are coming in from America, 
so that my forecast of better times with the New Year is not an 
unreasonable one, 

Good ton: is coming in from Russia, and one large vessel, the 
Ennerdale, will go to Batoum this week. 

Announcements of a large Welsh woollen industry will be made 
in January. 














NOTES FROM GERMANY. 
(From our own Correspondent.) 


UprERMOsT in the public mind over here is still the commercial 
treaty. While in commercial, industrial, and agricultural centres 
the advantages and disadvantages of the measure continue to be 
pointed out ina more or less moderate tone, inclining, however, 
to an apprehension that Germany has hardly got her due, the 
general public chiefly objects to the hurried manner in which the 
whole affair has been concluded, 

Additional confidence has not been gained at present, especial! 
not for the prospects of the general iron and steel industry of this 
country. e year will most probably close without the much 
needed improvement in business, 

On the Silesian iron market the tendency remains as depressed 
as before. Prices are sv unfavourable compared to the costs of 
production, that some firms are reported to have worked without 
any profit whatever for some time past. In the malleable iron 
trade the larger establishments have hitherto fairly well main- 
tained their activity. There is a tolerably good inquiry coming 
forward for bars as well as for girders. The plate business, on the 
other hand, is rather weak. In the steel trade regular employment 
is said to be secured for the near future. The foundries complain 
of fierce competition and depressed prices; and as regards the wire 
and wire nail brands, it never was in a more hopeless condition. 
The publication of the Commercial Treaty has already brought 
about a somewhat livelier tendency on the Austro-Hungarian iron 
market, With regard to prices and demand, however, no material 
change can be reported to have occurred since last week. Negotia- 
tions are being carried on rding the renewing of those conven- 
tions which will end with this year. The Austro-Hungarian Plate 
Convention has reduced plates 50 kr. per 100 kgr., but otherwise 
no change has taken place in quotations for plates and sheets, 

In France the depression on the iron market continues unabated 
Bars have again been reduced 5f. p.t., thus standing at 150f. we 
Girders are somewhat better inquired for, and are not to be had 
below 165f. p.t. In Paris a company has been formed under the 
name of Comptoir des Fers, for the purpose of undertaking the 
sale of malleable iron on commission, intending by these means to 
bring about a little more stability in quotations. 

The Belgian iron market continues to wear the dull physiognomy 
now complained of for so many months. Only the most immediate 
demand is being covered. Prices for pig iron are, comparatively 
speaking, best maintained. Luxemburg sorts have been slightly 
raised, thanks to a limited output. Of 46 blast furnaces 25 are in 
blow, with a daily production of 1305 t. forge pig, 135 t. foundry 
pig, and 567 t. basic. Malleable iron remains neglected in all de- 

rtments, A tendering for plates given out by the Belgian 

vernment forms the event of the week. About six weeks ago 
a German works had offered lowest for this purpose. Thereupon 
renewed tenders were again invited for the supply of the articles 
required, with the result that the order was taken by Belgian 
works, with the exception of one lot, which went to Germany. 

The dulness on the Rhenish-Westpbalian iron market also 
continues undiminished. No more is there 4 symptom of 
impro t perceptible in the iron ore trade, The mines have 
restricted their output as much as possible. Prices are:—For 
spathose iron ore, M. 7°50 p.t.; roasted ditto, M. 10°50 to M. 11 
p.t. net at mines, Nassau red iron ore, 50 p.c. contents, M. 8° 
to M. 8°60 p.t. Luxemburg minette is weakly inquired for at 
M. 2°50 to M 2°60, and M. 3°20 p.t. according to quality. The 
pig iron market presents about the same feature as last week ; 
confidence has not yet returned. There is only a moderate 
inquiry coming forward for all sorts of pig, prices remaining for 

eisen, 10 to 12 p.c. grade, M. 57 p.t. pig is quoted 
M. fi to M. 52 p.t. for No. 1; for No. 2, M. 49; No. 8, M. 45 to 
47 p.t. Foundry No. 1 is noted M. 69; No. 3, M. = Pes Basic, 
M. 50 p.t.; Bessemer, M. 57 to M. 60 p.t.; Siegerland Bessemer, 
M. 54p.t. The total production of pig iron in rage! including 
Luxemburg, was, in the month of November, 1891, 3 6,279 t.; of 
which 138,147 t. were forge pig and spiegeleisen ; 29,935 t. 
Bessemer ; 153,295 t. basic; and 54,902 t. foundry Pig. In 
November, 1890, production was 361,384 t.; in October, 1891, it 
was 392,166t. From January Ist to November 30th, 1891, 
4,064,101 t. were produced, against 4,200,465 t. for the same 
peried the year before. 

The manufactured iron business appears to be more and more 
going down. Bars are depressed in price, girders are no better off, 
and the demand coming in for both articles is anything but satis- 
factory. In the plate and sheet trade a reserved position is being 

ractised on both sides. The attempts made for some time past to 
— about a re-modelling of the sheet convention may be stated 
to have finally failed, apparently owing to the reserved attitude of 
the Siegen works. 

The tube mills have been fairly-well supplied with orders until 
now; probably in consequence of the mild weather, which has been 
favourable for the laying of tubes, &c. Prices are firm, the basis 
quotation being M. 120 p.t. at works, A tendering for 1500 t. of 
girders has been given out in the Hague lately. The Rothe Erde 
tendered lowest at M. 185°60 to M. 185°90 p.t. The next lowest 
offer was that of Monceau, at about M. 138 p.t. These prices are 
understood free on board Rotterdam or Amsterdam. 

Latest list quotations, per ton at works, are as follows:—Good 
merchant bars, M. 130; angles, M. 140 to M. 145; hoops, M. 135 
to M. 140; girders, M. 100 to M. 105; steel billets, - 90 to 
M. 95; heavy plates for boilermaking en, M. 165; tank 
ditto, M. 145; steel plates, M. 155; tank ditto, M. 130; sheets, 
M. 130 to M. 140; Siegen thin sheets, M. 125 to M. 180; iron wire 
rods, common quality, M. 130; drawn wire in iron or steel, M. 120 
to M. 130; wire nails, M. 135; rivets, M. 176 to M. 180; steel 
rails, M. 114 to M. 118; fish-plates, M. {118 to M. 130; steel 
sleepers, M. 115 tu M. 120; complete sets of wheels and axles, 
M. ; axles, M, 220; steel tires, M. 215 to M, 230; light section 
rails, M, 110, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 18th, 1891. 

As a result of ane favourable agricul- 
tural conditions and the prompt measures taken 
for the partial liquidation of mortgage indebted- 
ness in the Western States, Eastern money 
lenders are taking further steps to meet more 
liberally than heretofore the enlarging demand 
for money by the Western farming, mining, and 
manufacturing and transportation interests. 
Late railroad reports show a steady increase in 
earnings, the figures fur 142 roads for November 
being 4,000,000 dols, gross increase over Novem- 
ber, 1890, and the increase to date this year 
29,165,202 dols. on last year. The railroads of the 
United States are earning at the rate of 
$100,000,000 per annum more than three years 
ago. Excellent reports are also received from 
manufacturing centres, though the volume of 
December business is not large. Buyers are wait- 
ing until after the holidays, when the actual con- 
dition of things will be better known. Mills are 
crowded with work, and a healthy tone pervades 
all markets. Rolling stock is scarce, and car 
builders are enlarging their capacity. Pig iron 
production is 190,000 tons per week. Steel slabs 
nd billets sell well in Pennsylvania mills, Rails 

uiet at 30 dols, 








NEW COMPANIES. 
THE following companies have just been regis- 
tered 


California Gas, Water, and Electric Light Com- 
pany Syndicate, Limited, 

This company was registered with a capital of 
£2000 in £1 shares. The objects for which this 
pear ng? is established are sufficiently indicated 
by the title. 

With slight modifications the regulations con- 
tained in Table A apply. 


Borstall Cement Works Company, Limited. 


This company was registered with a capital of 
£20,000 in £25 shares, to acquire certain lands at 
Borstal, Kent, in accordance with an a 
expressed to be made between W. R. Craske of 
the one part, and this company of the other part, 
and generally to carry on business as lime and 
cement manufacturers in all its branches. 

The number of directors is not to be less than 
three nor more than six. The first are to be 
appointed by the signatories to the memorandum 
of association. Qualification 10 shares, Remu- 
neration to be determined by the company in 
general meeting. 


Mersey Metal Company, Limited. 
This ye was registered with a capital of 
£5000 in £10 shares, to acquire the lead smelting 


and refining business hitherto carried on by Mr. 
John Potts, at Widnes, Lancs., and to carry on 


: the same in all its branches, 
+ The first directors of the company are F. E. 


Johnson, J. Potts, and J. W. Worsey. Qualifica- 
tion 20 shares. Remuneration to be determined 
in general meeting. 





John Wilkes, Son, and Mapplebeck, Limited. 
This company was registered with a capital of 
£250,000 in Pi shares to acquire as going > cel 
the businesses of copper smelters, refiners, manu- 
facturers of brass and copper sheets, tubes, and 
wires, rolled metal, &c., hitherto. carried on at 
Liverpool-street and Abberley-street, Birming- 
ham, under the respective styles of John Wilkes 
and Sons, and John Wilkes, Mapplebeck, and 
Co., in accordance with an ment made 
between John Wilkes, G. W. Wilkes, and E, 
Mapplebeck, of the one part, and this company 
of the other t; another agreement made 
between John Wilkes of the one part and this 
company of the other part ; and a third agree- 
ment made between E. Mapplebeck of the one 
part and this company of the other part ; and 
generally to carry on in all their respective 
branches the businesses of brassfounders, copper- 
smiths, metal workers, ironfounders, steel con- 
verters, mechanical engineers, machiniste, &e. 
The first subscribers are :— 


Shares. 

J. Wilkes, Live i street, Birmingham .. .. 1 

G. W. Wilkes, Liverpool-street, Birmingham .. 1 

E. Mapplebeck, Liverpool-street, Birmingham .. 1 
J. F. , 26, Cumberland-street, Birming- 
J. F. H. Cartland, 68 and 72, Constitution-hill, 

ER x0 cu Si xa) Sab on a) 58 1 

J. Rowlands, 71, Colmore-row, Birmingham .. 1 

A. G. Simpson, Bennett-hill, Birmingham .. 1 


The number of directors is not to be less than 
three nor more than seven. The first are to be 
the first five signatories to the memorandum of 


part, and this company of the other part, and to 
carry into effect a second agreement, made 
March 7th, between F. S. Wil gn and T, 
Horsfield of the one part, and T, H. Mills and J, 
E, Mills of the other part, and to develope and 
work the same, 

With slight modifications the regulations con- 
tained in Table A apply. 


Northumbrian Chemical Company, Limited, 
This company was registered with a capital of 
£60,000 in £10 shares, to carry on business as 
manufacturers of chemical products and drugs of 
all kinds, as manufacturers of sanitary and disin- 
fectant preparations, manure soap, paper or other 
pulp, paper cement, and artificial stone, and to 
carry on business as general merchants, mechani- 
cal, chemical, and electrical engineers. The first 
subscribers are: — 
Shares. 
J. D. Milburn, Carton House, Newcastle-on.Tyne 
W. G. Woods, The Close, Newcastle-on-Tyne .. 
T. Samper, Bothal Castle, near Morpeth .. .. 
H. W. Bainbridge, 8, Gcorge-street, Portman- 


square, W. a Oe ae ae ee 
J.B. Simpson, Hedgefield House, Blaydon-on- 
T. G. 
ae: €6: 0 «6 +e -a6) “oh se 26. e 

J.C. Rollin, 1, Queen’s-road, Newcastle-on-Tyne 
The number of directors is not to be less than 
three nor more than five. The first are J. D. 
Milburn, W. G. Woods, T. G. Dunford, and J. C. 
Rollin. Qualification £1000. | Remuneration, 
£250 per annum each, with an additional £10 for 


each r cent, after payment of 5 per cent. 
pray ll i vid ag 
Patent Feed Bag Syndicate, Limited. 

This company was registered with a capital of 
£10,000 in £5 shares, to carry into effect an agree- 
ment made December 5th, between J. Ritchie of 
the one part, and H. Massey, on behalf of this 
powering of the other part, for the acquisition of 
certain lettters patent relating to improvements 
in feed bags, and to develope and turn to account 
the same. 

With slight modifications the regulations con- 
tained in Table A apply. 


Gadjet Spindle Banding and Tension Regulator 
Company, Limited. 

This company was registered with a capital of 
£2000 in £1 shares to carry into effect an agree- 
ment expressed to be made between W. Dryland 
of the part, and this company of the other part, 
for the acquisition of patents, patent —_— &e., 
relating to improvements in the manufacture of 
spindle banding and tension regulators, and to 
develope and turn to account the same. 

With slight modifications the regulations con- 
tained in Table A apply. 


nford, 5, Osborne-avenue, Newcastle-on- 


ee _ a ee 





Chloride Electrical Storage Syndicate, Limited. 


This company was registered with a capital of 
£262,500, in 250,000 £1 preference shares and 
12,500 £1 founders’ shares. The objects for 
which the company is established are to adopt 
and carry into effect a provisional agreement 
made November 30th between the Electric 
Storage Battery Company and the United Gas 
Improvement —, of the one part, and 
J. A. E. Hickson, on behalf of this company, of 
the other re for the acquisition of certain 
patents, and to develope and work the same, and 
to carry on the business of an electrical company 
in all its branches ; and, further, to carry on the 
business of engineers’ ironfounders, copper 
smelters, steelmakers, engineers, merchants, 
bankers, colliery proprietors, company promoters, 
brokers, &c, @ first subscribers are :— 


J. E. Yates, 9, Solent-crescent, West Hampstead 
W. J. Tomey, 24, G d-road, Wand th 





1 
¢ . 4 mene | 4 fa totter — = 1 
. J.Rum » Ru ‘tn: oe 1 
Sat a — 
8. 8. Ludlow, 34, Werter-road, Putney... .. .. 1 
E. J. Newbatt, 57, Cowley-road, North Brixton.. 1 
The number of directors is not to be less than 
three, nor more than nine, the first being the 
first seven signatories to the memorandum of 
association. Qualification, 500 shares, Remu- 
neration, £1500, divisible. 








LAUNCHES AND TRIAL TRIPS. 


A beautifully moulded wood yacht has been 
launched at Leith for Gibraltar owners by Messrs. 
John Cran and Co., who will also fit the machinery. 
Her dimensions are 52ft. by 10ft. by 6ft. and 





ger hy es ang P. 

On Friday, 11th inst., there was successfully 
launched from the east yard of Messrs. C. S. 
Swan and Hunter, shipbuilders, Wallsend, an 





association. Qualification, £1000. Remunera- | iron pontoon, built to the order of the Tyne 
tion to be determined by the pany in g 1} Pont and Dry Docks Company, Ltd., Walls. 
meeting. end. The structure measures 300ft. in length, 





Fire Extinguishing Company of India, Limited, 

This company was registered with a capital of 
£2500 in £1 shares, to carry into effect an agree- 
ment made December 11th between C. M. Martin 
of the one part, and this company of the cther 

rt, for the acquisition of certain patents relat- 
ng to improvements in electric fire indicators and 
suppressors, and generally to develope and work- 
the same in India or elsewhere, and to carry on 
business as engineers and machinists in all its 
branches, 

The number of directors is not to be less than 
two, nor more than five. The first are J. 
ease Sr: A. N. Davies, both of Adlington, 
Lancs., T. G. Hill, Manchester, and C. M. 
Martin, 8, Holborn-viaduct, London. Qualifica- 
tion £100. Remuneration to be determined by 
the company in general meeting. 





Steel Coil Armoured Rubber Tire Company, 
Limited. 

This company was registered with a capital of 
£10,000 in £1 shares, to acquire certain letters 
patent, patent rights, &c., relating to improve- 
ments in tires of carriage and velocipede wheels 
in accordance with an agr t made bet 
F. 8. Willoughby and T. Horsfield of the one 








70ft. broad, and 31ft, 6in. to the top of the towers, 
the bottom tanks being 7ft. in height. The 
pontoon is capable of lifting a vessel of 3000 tons 
weight. The work of construction has been 
carried out in accordance with patent designs by 
Mr. Alexander Taylor, consulting engineer, New- 
castle. Mrs, George Renwick, wife of the chair- 
man of the company, performed the christeni 
ceremony, and the visitors afterwards clisusaet 
to the offices of the firm, where luncheon was 
served to a very large number of ladies and 
gentlemen, Sir Edward Reed, C.B., M.P., being 
among the guests. Mr. G. B, Hunter, managin; 

rtner of the firm of Messrs. C. S. Swan a 

unter, a ‘Success to the Tyne Pontvons 
and Dry Docks Company.” Mr. George Renwick 
responded, and proposed ‘‘ Success to the Firm of 
Messrs. Swan and Hunter,” to which Mr. Hunter 
replied. ‘The health of Mrs. Renwick” was 
responded toby Mr. Renwick. Mr. E. W.De Ruset, 
manager and naval architect, Swan and Hunter, 
and Sir Elward Reed responded to the toast 
“Success to Naval Architecture.” Sir Edward 
Reed said the pontoon just set afloat was certainly 
much superior in point of completeness and 
efficiency to any floating dock he had ever 
seen, Mr. Taylor had, in his opinion, accom- 
lished all that could be desired in that particular 
ine. Mr, Taylor responded, 





THE PATENT JOURNAL. 
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21,494. Suppty Vatve, T. Crump, J. Wood, and E. 
Emanuel, London. 

21,495. Sarery Cot Cover, E. Pirns, Chiswick. 

21,496. Gas Exotnes, J. W. Hartley and J. Kerr, Bir- 


mingham. 
7, CoLourinc Puotocrarss, J. J. E. Mayall, 
n. 


mdon. 

21,498. Lerrer Boxes, J. C. Barron, Birmingham. 

21,499. Repucine Apparatvs, G. Glydon, Birmingham. 

21,500. Hearrurvas, C. Brooke, Halifax. 

21,501. Weavine Loorep Rves, C. F. Sykes and H. 
Peel, Huddersfield. 

21,502. Copy Hoxper, A. A. Welland. London. 

21,503. Drain Pipe Junctions, E. M. Johnson, Bir- 


mingham. 
21,504. Brower, W. Tattersall, Bradford. 
‘ Propucine ALTERNATE CURRENTS, R. Kennedy, 


lasgow. 
21,506. Water WueE s, W. G. Potter, Nottingham. 
21,507. Srorace of QuicksitverR Gas, J. Brotherton, 


London. 

21,508. Stipe VaLves for Steam EnGInEs, P. F2zackerley, 
Manchester. 

21,509. Musicat Toy, J. Hall, Sheffield. 

21,510. Sprisninc Macuinery, B. A. Dobson, W. Mang- 
nall and R. H. Robi Manchest 


and R. H. > 
21,511. Inoninc Macuines, 8. H. Sekian, Manchester. 
21,512. Gurpinc Compinc Macuines, W. C. Dixon, 





21,518. VeLocipepe Hanp es, F. Greville. Stoke. 

21,514. Water Tose Boivers, G., G. M. and J. J. 
Stevenson, Glasgow. 

21,515. Bowne Green, D. Turner, Manchester. 

21,516. Pressinc Textite Faprics, J. and J. W. 
Mitchell, J. Grace and J. Smith, Bradford. 

21,517. Inrants’ CLoraino, C. Morant, London. 

21,518. Cootinc Apparatus, H. 8 Elworthy, London. 

= O1ver, J. Titley and G. H. Shackleton, 


mn. 

21,520. ArTiriciaL Stong, T. D. Harries, Aberystwith. 

21,521. Printers’ Ga.ieys, E. G. Brewer.—(C. Horne, 
Canada. 


21,522. VeLocirepes, G. P. Mills, London. 

21,528. CanpLe Lanterns or Lamps, A. T. Goody, 
London. 

21,524. VeLocirepgs, P. L. Renouf, London. 

21 rok Dippine SHeep and other ANImALs, W. Cannon, 

mdon. 

21,526. Hooxs and Eves for Wearinc APPAREL, M. 
Jones, London. 

21,527. Raisinc or Gic Mitis, &., E. Hepworth, 
London. 

21,528. ReouLatinc Hyprav.ic Power, R. H. Thorpe, 


ndon. 

21,529 Vatve Gear for Gas Enoings, &c., J. J. Miller, 
ndon. 

21,530. OscuLLatory or Gravity Motors, J. Joyce, 


on. 
21,531, OsciLLatory Motors, J. Joyce, London. 
21,532 Pocket Booxs, D. McCallum, London. 
21,5338. Recisterinc Tececrams, & , D. McZallum, 


ndon. 
21,534. Surps and other Structurss, A. C. Holzapfel, 


mdon. 

21,535. Crampinc Woop Framine, E. Andrews and W. 
Brown, London. 

21,536. Dovusie-actinc Force Pump, W. H. Knight 
and G. A. Morgan, London. 


on. 

21 pow Enve_ores and PostaL WraprPeERs, H. E. Baggs, 
ndon. 

ag om ADJUSTABLE Supports for Lamps, T. J. Cranston, 


on. 

21,540. Pneumatic Tires for Wueets, A. Decourde- 
manche, London. 

21,541. STRENGTHENING DyYNAMO-ELECTRIC MACHINE 
Inpvucrors, L. Pike and E. 8. Harris, London. 

21,542. Srarnep Grass, A. R.Carter and H. C. Hughes, 
London. 

21,548. Spour for Ketries, &c., J. R. Wilkinson, 
London. 


21,544. SappLe Bar Firtrnos, F. Brown, Luton. 
21,545. Wire Leap, E. Waller and C. A. Sniffin, 


on. 

21,546. Construction of Suips and Boats, F. Yayer, 
London. 

21,547. Orrery, G. H. Bartlett, London. 

21,548. Evaporation of Dry SusstTances, T. Gaunt, 


London. 
21,549. Liquip for CLEaNninG Gop Lace, D, McArthur, 
London. 


21,550. Motive Power Enotyes, W. Kneen, London. 

21,551. Protection of Execrric Licut, 8. Pitt.— 
(Sautter, Harlé, and Co., France.) 

21,552. Sewine Macuines, V. Leconte, sen., London. 

21,553. Hanp Cameras, S. W. Rouch, London. 

21,554. Suoxs for Horses, &c., J. Schilling, London. 

21,555. YELLOW PrussiaTE of Potasu, H. H. Lake. 
—(A. Raudnitz, Austria.) 

21,556. Fastentncs for Neckties, &c., F. Sucha, 
London. 

21,557. Cueckx Tris for Saops, J. Trantom, Liverpool. 

21,558. Lirgsoats, J. W. Tennant, Live: 1. 

21,558. Paper-FeEDING Device, F. Slovik, London. 

21,560. Spinninc Macuines, W. P. Thompson.—{F. J. 
Griim and Luve, France.) 

21,561. ArtiriciaL Ivory, A. and 8. de Pontand H. L. 
and I. H. Storey, Manchester. 

21,562. Motive Power Apparatus, J. Farris, London. 

21,563. Feepine Coat to Gas Propucers, W. Bagley, 


on. 
a roe Trres for Cycues, T. Fane and C. F. Lavender, 


mdon. 
21,565. Micropuong, G. F. Redfern. —(W. Deckert, 
ustria. 
21,566. Wrencues, J. Dundon, London. 
21,567. Controtiinc the Sreep of Rartway Ro.iine 
TOCK, ern,—(R. and M. Kreitling, Ger- 
many. 
21,568. CompounpD Mera. Puates, E. Hanff, London. 
21,569. Typs-writinc Macuines, J. C. Fell. —(The 
Remington Standard Type-writer Manufacturing Com- 
pany, United States. 
21,570. MuLTIPLE Saw Frames, H. H. Leigh.—(A. Jean- 
saume, France.) 


10th December, 1891. 
i Urixisation of Heat, J. Stevenson.—(V. Hirbec, 


mee. 

21.572 Toy Puzzux, J. Nelson, London. 

21,573. Razor Strop-winpeR, C. W. Styants and J. 

riffin, London. 

21,574. SmooTHING and FrnisH1NoG, G. Plaine, Belfast. 

21,575. Mart Carts, &c , J. T. B. King, Manchester. 

21,576. a BEpDsTEADs, A. Jermyn and T. Scott, 

*s Lynn. 

21,577. Communicators for Raitway Trains, J. 8. 
Crowley, Manchester. 

21 578. THREADING and Curtinc Orr Pipss, F. Arm- 
strong, Manchester. 

21,579 THReaDING and Cutting O1F Pipes, F. Arm- 
strong, Manchester. 

21,580. NaviGaBLE BaLLoons, A. Le Compagnon, Z. V. 
Faucillon, G. J. P. Dubois, and E. A. Reyaux, 
London, 

21,581. PeramBuators, &c., J. Griffith, Manchester. 

21,582 Rotiers, W. H., W. H. and B. H. Jones, 
Wolverhampton. 

21.583 Canp.esticks, W. H., W. H., and B. H. Jones, 
Wolverhampton, 





21,584. Ciippinc Macuixes, P. Ashberry and W. 
Barnes, Sheffield. 

21,585. Looms, W. Sutcliffe, London. 

21,586. WaTeR-cLosets, R. R. Pusey, Manchester. 

21587. Supstirure for WHALEBONE, T. J. Haslam, 
Dublin. 

21,588. Sream and Warer Vatves, D. Macdonald, 
Renfrewshire. 

21.589. Vatves for Fiusainc Cisternns, W. Dawkes, 
Warwick. 

21,590. Typz-writers, M. J. Adams, York. 

a 4 InpIa-RUBBER Rinos for the Necks of BoTrLes, 


z mn. 

21,592. Caancinc Worp Apparatus, F. W. Lanchester, 

Birmingham. 

21,593. PorTaBLe Expanpinc Box, A. G. Copeland, 
Manchester. 

21,594. Corkscrews, J. Mercer. Glasgow. _ 

21,595. Brake for Canriaces, T. Sanderson, Newcastle- 
on-Tyne. 

21,596. Frames for Lamp Suapes, F. D. Stammers, 

mn 


21,597. Drivinc Sewixc Macsines, &c., F. Bryan, 


London. 

21,598. Propuction of CARBURETTED HypRogEn, V. B. 

wes, London. 

21,599. Wasnine Macuineg, J. Hood, London. 

a Mincine and Cueese Knives, &c., J. Lee, Bir- 
min, 4 

21,601. XyLonite Stretcuer, H. Wolman, London. 

21,602. Coverinc Roxvers, G. H. and C. E. Holden, 
Manchester. 

21,603. Wire Matrresses, A. Rathbone, Manchester. 

21,604. O1inc the Ax.es of Traps, A. M. Linney, 

edworth, 

21,605. Puorocrapuic Cameras, R. Stirn, London. 

21,606. Sarery CoLiar, F. Semmence, London. 

21,607. Ecc-BEATERS, J. Robertson, Glasgow. 

21,608. Crapes, J. Raymond, Glasgow. 

21,609. Device to Prevent Suippinc, C. Mudd, 
Torquay. 

21,610. Marcu Boxes, G. H. W. Alderson, Sheffield. 

21,6'1. Brackets, G. Sparks, Brighton. 

21,612. Rue, W. Dean, Halifax. 

21,618. VentiLators, P. M. Walker, Halifax. 

21,614. Sarety Bicyciz, J. H. L. Trevorrow, 
Newport. 

21,615. Boxes for Hotpinc Money, C. Showell and F. 
R. Baker, Birmingham 

21,616. Manuracture of Cement, G. I. J. Wells, 
Liverpoo! 

21,617. Woven Wire Martrresses, A. Rathbone, 
Manchester. 

21,618. Corree Maxine Macuivgs, J. List and W. B. 
Smith, Glasgow. 

21,619. Fexpino Paeasants and Pouttry, T. Douglas, 
Glasgow. 

21,620. Music Cazinets, R. Waycott, Paignton. 

21,621. Heatinc and Bortinc Water, W. Aggers, 
London. 

21,622. FLoats, J. Underwood, London. 

21,623. Carriace Setters, C. Pilgrim and H. I. Gould, 
Newington. 

21,624. Contract Ticket or Bruzr, E. St. G. Wolseley, 
London. 

21,625. Dustin, R. J. Brice, London. 

21.626. Prant Protectinc Material, J. Hanson, 
London. 

21,627. BREECH-LOADING ORDNANCE, E. G. Parkhurst, 


21,628. , a Frame for Venicies, H. Schalek, 
21,629. aaa for Skimmine Liquips, W. Higgin, 
a1.000. _—_— Water to Basins, W. B. Moore, 
21,631, _ ls SuitapLe for Inrants, W. R. Dodd, 
21,682. _—_ Surraste for Inrants, W. R. Dodd, 


mdon. 

21,633. Furnace, H. E. Newton._{R N, Oakman, jun., 
United States.) 

21,634, Furnace, H. E. Newton.—(R. N. Oakman, jun., 
United States ) 

21,635. PREPARATION of MEAL and Four, H. W. Hart, 


ndaon,. 
a een for BLow1ne Oncans, D. M. Hughes, 


mdon. 

21,687. VenicLes, W. Brooks and H. Koch, London. 

21,638. Wrre-woRKinGc Toot, M. Way and W. Under- 
wood, London. 

21,689. Hypro-pNeumatic Encrnes, L. Kessler and F. 
Har! mdon. 

21,640. IRoninc Macurng, J. Knisely, London. 

21,641. TaILL-coupLine, A. Niekamp, London. 

21,642. Grinpinc Mitt for Giass BEvVELLING, W. O. 
Bailey, London. 

21,643. Compositors’ Frames, A. P. Joyce, London, 

21,644. PHorocrapuic Cameras, A. Young, London. 

21,645. CyLinDER Printinc Macuines, C. Butterfield, 


mdon. 

21,646. Appiyinc “ Treaps” to Stairs, J. and J. 
Mason and W. 8. Codner, London. 

21,647. Cures for Cycies, E. and H. Dellit, London. 

21,648. Sprrit Stoves, G. F. Redfern. —(J. Heller, 


ustria. 
21,649. AuToMATIC LUBRICATING APPARATUS, W. Dargue, 


mdon. 

21,650. TREATMENT of Woop Putr ARTICLES, J. A. 
Wheeler, London. 

21,651. Breakine Execrric Circuits, W. H. Dingle 
and J. M. Urquhart, London. 

= Tyrine THreaps, A. J. Boult.—(G. Kleim and C. 


‘orwerk, Germany. 
21,653. Curr Stirreners, F. 8. Bloom, F. Bloom, jun., 
and D. H. Snuttleworth-Brown, Wimbledon. 
21,654. ANTI-FoULING Composition, W. Morley, Ports- 
mou 
11th December, 1891. 


21,655. Lawn Tennis Bat, L. F. Jones, London. 
21,656. THimBLE and NEEDLE CasEs, G. Nelson, Bir- 


mingham. 

21,657. Governors, A. Gozzard, W. Clifford, and T. 
Robinson, Sheffield. 

21,658. CorRUGATED PAPER PackING, J. Smalley, Man- 


chester. 
— Marine Borers, W. Harman, Stockton-on- 


‘ees. 

21,660. Borter, M. Burke, Stockton-on-Tees. 

21,661. Securinc Hanp.es to Saucepans, H. French, 
T. Dudley, T. Mallin, J. Pass, and E. and J. H. 
Chesshire, Birmingham. 

21,662. Breap Toasters, W. Little, Carlisle. 

21,663. Trussinc Casks, C. 8. Whitelaw, Glasgow. 

21,664. CycLe WHEELS, J. Harrison, Birmingham. 

21,665. Starr Key, W. J. Farr, Neath. 

21,666. Hor Water Apparatus, W. C. Butlin, London. 

21,667. Corrin SHre.p, L. Turnock, Stockport. 

21,668. Erectric Switcues, A. Marr, Manchester. 

— FiusHine Cisterns, H. Woodcock, Birming- 


21,670. SHovets, G. E. M. Stone, Sheffield. 
21,671. Or Lamps, E. Miller, Glasgow. 
21,672. Looms, W. Fielding and J. Rostron, Manches- 


r. 

21,673. Carpinc Enoines, R. and J. Isherwood, 
London. 

21,674. Saso Fastener, T. J. Gawthorp, London. 

21,675. Mepicine Grass, W. Coates, London. 

21.676. SEL¥-sTaRTING Gas-ENGINES, H. Brecknell, 
Bristol. 

21,677. Pistontess Pumps, J. Wild, Manchester. 

21,678. Hus Brake for Bicyc.zs, D. L. Reaney, Brad- 


ford. 

21,679. Benpinc Piares, G. G. Rhodes and G. K. 
Pollock, Bradford. 

21,680. Apparatus for Steam GENERATORS, J. Jordan, 
Manchester. 

21,681. Lockie Stup, J. X. Ganzand J.W. M. Parsons, 
Swansea. 

21,682. Hor Water Borris, T. W. May, Syston. 

21,683. ELECTRICAL VISUAL SIGNALLING APPARATUS, C. 
E. Kelway, London. 
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21,684. Pencris, &c., I. 8. Spero, Dover. 
21,685. Envecore Foipiyg Macuinss, F. May, 
ion. 
21,686. Kwitrep and Woven Srockixes, 8. Franks, 
London. 
21,687. Improvep Fo._pinc Pennouper, C. J. Fooks, 
on. 
21,688. Coat Vases or Captnets, W. Humphreys, 
London. . 
21,689. Constructinc Movupine Irons, E J. Wallis, 
London. 
21,690. Sarety Swircn, E. Bohm and E. Bailey, 
mdon. 
21,691. Resistance Switca, E. Bohm and E. Bailey, 


ndon. 
21,692. Crctz Brake, J. Marston and W. Travers, 
London. 
21,693. CHarcinc of Buiast Furnaces, J. Lewis, 
London 
21,694. Iuprovep Bryocucar Guasses, M. Neuerberg, 
mdon. 
21,695. ManuractuRiInc Metat Wire, E. V. Prétot, 
London. 
21,696. Borrte Wasninc Apparatus, T. P. Griinig, 


mdon. 
21,697. Inprovep Boxes, H. K. Reynolds and A, Fey, 
mdon. 
21,698. Distmiinc, P. A. Attout, called Tailfer, 
London. 
21,699. Pacxine Boxes for Borries, &, J. Smith, 
Glasgow. 
21,700. Smvcte or Dovsie Bepsreaps, O. Alexander, 


London. 

21,701. Boxes, A. J. Boult.—(Brachausen and Riessner, 
Germany.) 

21,702. Erecrropes, W. P. Thompson.—(A4. V. Kerck- 
hove, Belgium.) 

21,708. Piates, R. J. Moffat, London. 

21,704 Construction of Terxescopss, W. Wilson, 


on. 
21,705. Inpicatine the Heicur of O11, C. Quitmann, 
Londo 


n. 
21,706. PreseRvinc Orcanic Supstances, O Imray.— 
(The Farbwerke vormals Meister, Lucivs and Briining, 
Germany 


son, London. 

21,708. Distittrsc and Recriryine, 8. Pitt.—(A. 

valle, Sons, and Co., France.) 

21,709. Lacinc Srups for Boots and Ssoss, H. H. 
Lake.—({L. Bourdin, France ) 

21,710. VeLocirepes, T. J. Sloan, London. 

21,711. Wire Pittows, H. Weston, London. 

21,712. Britrarp Tastes, J. Bennett, London. 

21,713. Foorsatt Boots, R. J. King, London. 

21,714. Ficrertsc Apparatus, P. A. Newton.--(M. 
Weigel, Austria.) 

21,715. Grass Currer, J. P. Lawrence —(H. H. Dille, 
United States.) 

21,716. Paorocrarnic Apparatus, E. and P. Franck- 
Valery, London. 

21,717. ALIzaRInE, B. Willcox.—(The Farbenfabriken 
vormals Friedrich Bayer and Co., Germany.) 

21,718. Roormnc Tries, C. Major, London. 

21,719. Treatment of Petroteum, W. A. Duncan, 


London. 

21,720. Swrrcues, J. C. Howell and P. E. Pownall, 
London. 

21,721. Batanctnc Cart Bopres, J. Chalmers, 


naon. 
21.722. Lock-strtcH Sewinc Macuines, M. C. and T. J. 
Denne, London. 
21,723. RecuLatinc Feep of Carsons, W. Routledge, 


ndaon. 
21,724. Fricrionat Gearincs, T. K. Hattersley, 

London. 
a oo App.yine Liquip to Rovines, J. P. Strangman, 


mdon. 
21,726. Skip, H. Martin, London. 
21,727. TorPepo Fencer for Sars of War, G. H. 
Jones, London. 


21,728. Execrric Arc Lamps, A. G. Waterhouse, 
London 


21,729. Toot Hoiper, G. Doubtfire, London. 

21,730. Purirication of Gasgous Fomes, M. F. and G. 
Purcell, London. 

21,731. Testinc Worts, G. 8S. Kelsey, London. 

21,732. Removine Contents of Street Guuueys, W. B. 
G. Bennett, London. 

—, Wasuinc and Revsinc Bortues, &c., O. Eick, 

mdon. 
21,734. Strinc Reet, J. P. Tom, London. 
21,735. Manuracture of Hats, J. W. Towell, 


mdon. 
21,736. Removinc Harrs, H. Webster.—(K. Graf, New 
Zealand 


21,787. MANUFACTURE of MeTALLic ALLoys, M. Lencon, 
London. 

21,738. Fisninc Tackuz, C. H. Cook, Wallingford. 

21,739. Boot Protector, T. H. Crabtree and E. White- 
hurst, Manchester. 


12th December, 1891. 


1,740. Mersop to Catcx Mice, &c., J. B. Abercromby, 
Aberdour. 
21,741. VeLocipepes, J. H. Mumford, London. 
21,742. Cycre, &c., WHEEL Tires, W. C. Wark, 
Glasgow. 
21,743. Construction of BALL Beanies, W. Andrews, 
Birmingham. 


ig! 

21,744. OnNaMENTING FenpeRs, &c., J. and F. 8. 
Turner, Birmingham. 

21.745. ORNAMENTAL and Brats-HEADED Naiis, C 
Kiihnel, Manchester. 

—— EncGravine Giass, &c., J. Armstrong, Stafford- 
shire. 

21,747. Writinc Pen, E. Lambert, Huddersfield. 

21,748. Removat of Merats, J. W. King and A. and J. 
Colley, Sheffield. 

21,749. Pacxine, J. E. Hopkinson and R. K. Manson, 
London. 

21,750. Maxuoies, W. Malam and W. Schofield, Man- 
chester. 

21,751. BaLiurse Tareap, H., H. C, and F. Wren, 
Manchester. 

21,752. MecuanisM for Markine, &c., F. J. Palmer, 
Devonshire. 

— Money Box, C. Smith and E. Phelps, Birming- 


am. 

21,754. Hotprisc Device for Frames, L. W. Sutcliffe, 
anchester. 

21,755. Brakes for VeLocipepes, &c., F. Townend, 


ventry. 
21,756. Puncnes for Forminc Hoxes, J. Giffen, 
G 


iw. 
21,757. New Brtuiazp CuaLk Howper, F. T. Ashwell, 
London. 





' 
21,758 eos Bearines, C. Tye and G. Barrett, New- 
on 


21,759. Taz UsiversaL Taste Server, A. Brear, 
Shipley. 

21,760. Sterrrine Brock, W. Mackenzie and S, Wi!liams, 
Cardiff. 

2',761. Inpra-RcBBER Enporsine Sramps, J. Gardner, 
Manchester. 

bg ee Compinc Fisrovs Srsstances, FE. H. West, 


‘ord. 

2!,7638. Opgnine and CLosine Fan.icuts, J. Saunders, 
Cirencester. 

21,764. Currency, T. W. Weston, London. 

21,765. Racquet Press, A. C. Thorne, London. : 

21,766. Measurtnoe Evectricat Enercy, 8. Schuckert 
and A. Wacker, London. 

21,767. SELF-RELEasING Brake, D. Wilkinson and C. 
Fulton, Burnley. 

= PERAMBULATORS and Cargiaces, L. L Hollier, 


i m. 
21,769. BARBED Inon for Tops of Wats, H. Freer, 


21,770. Axte Guarps, 8. H. Hedley and E. Jones, 
Sheffield. 

21,771. Sream Borrers, G. Waterhouse, London. 

21,772. Brake for Furniture Vans, M W. Rudzko, 
Manchester. 

21,773. Raptators fur Heatinc Purrosss, W. Wilson, 
Manchester. 

21,774. Tannino, G. V. Haecht and C. Obozinski, 


mdon. 

21,775 New Meruop of Apvertisine, 8. V. Amstel, 
mdon. 

= Bicycirs, W. P. Thompson.—(J. Magnel, 


nce. 

21,777. Horstine, W. P. Thompson.—(J. Leach, United 
States.) 

21 778. Sarety SigNaLLinG Apparatus, A Peters jun., 


ndon 

21,779. Kitxs, E. Brook, London. 

21,780. Macuines for Pressinc Bricks, H. Tuke, 
London. 

21,781. Macutves for D:coinc Putatogs, J. A. Lewis, 


ndon. 
21,782. Apparatus for Savinc Lirg, A. H. Williams 


ndon. 
21,783. Metatuic Wirz Comsrnation, F. J. Beaumont, 
London. 
21,784. Constauctinc SiaB or Sett, A. J. Browne, 
London. 
21,785. Tux-PLate CLEaNtnG Apparatus, J. Smith, 
mdon. 
21,786. Darwine Macurnes, G. McK. Morant.—(P. F. 
Luck, Sweden ) 
21,787. Improvement in Makino Brusues, R. Fairey, 


ndon. 

21,788. Improvep Piston Packine Rios, J. Daglish, 
on. 

21,789. Opyect ILLUMINATING AppaRaTts, R. Slingsby, 
on. 

21,790. PeramBucators and the like, L 8. Hawkesford, 
London. 


21,791. Leve.s, L. Clark, London. 
21,792. Crzanine Guns, W. G. Kent and G. D. Robert- 


son, London. 

21,793. Water Merer, W. G. Kent and H. 8. Price, 
London. 

21,794. Sertinc Diamonps, F. Kegel, London. 

21,795. Power Hammer, W. W. Horn.—(A. Beaudry 
and H R. Thompson, United States.) 

21,796. Lapres’ Sapp.es, T. G. Smith and F. W. May- 
hew, London. 

21,797. Batt Bearsyos, H. H. Lake.—{G. F. Simonds, 
United States.) 

21,798. SarTripce Houipers, E. D. Hall, London. 

21,799. VeLocirepges, C. Camberlin, London. 

21,800. E Srorrers, W. P. Bonwick, London. 


14th December, 1891. 


21,801. Dyzinc Apparatus, B. Haigh, Leeds. 

21,802. SHoe or Stand for Bicycies, W. R. Stevenson 
and G. M. Young, Stockton-on-Tees. 

21,803. Metrat Curp for making ArR-TIGHT JoINTs, 
E. L. Fernlea, Birmingham. 

21 804. Avromatic Hypraviic Brake, J. Bowes and 
A. J. Taylor, Bradford. 

21,805. TupuLak Sranparp for Borinc Macaig, R. 
Pardoe, Aberdare. 

21,806. Perroteum, &c., Encines, J. Blum, Germany. 

21,807. Stirrup Bar, W. Sankey, London. 

21,808. SHowrne Portraits, A. Jones, London. 

21,809. Looms, G. J. Ulrici, Manchester. 

21,810. Rotver Skates, T. Bowyer, Pendleton. 

21,811. Enve.oprs, W. J. Easty, London. 


21,812. IwsTantanzous Pace Turner, J. Hale, 
mdon. 
21,818. Expansion Rixos or Jornts, H. Ormsby and 
Ww. ers, Glasgow. 


21,814. Drivinc Sprxpves, J. Robinson, Bradford. 

21,815. Suspenpers for Articies of Dress, R. Crum- 
mack, Manchester. 

21,816. IncanDEsceNT Lamps, C. Schubel, London. 

21,817. Fryers for Spisninc Macuinery, T. K. 
Hattersley, London. 

21.818. DisH-wasHinc Macuives, J. 8. Stevens and 
C. A. , London. 

21,819. Prope.tiinc Boats, J.T. Fisher, London. 

21,820. Inpices, T. C. Brinkley, London. 

21,821. Kyirrmsc Macuines, J. Hancock, Notting- 


m. 

21,822. SuPERHFATING FeED-waTEeR, H. Brough, Bir- 
mingham. 

21,823. WeaTHeR InpicaTor, J. F. Bennett and E. P. 
Hides, Sheffield. 

21,824. Fore or Usper Carriaces, W. Harrison, 
London. 

21,825. Gancway Ro..ers, T. Sudron, London. 

21,826. Ficrerinc Tuses, M. Epstein, London. 

21,827. Fisninc from Piers, &c.,J. H. Sedger, London. 

21,828. Waeets and Hanpies of Bicycies, J. Walsh, 
London. 

21,829 Water Motors and Wueeis, W. G. Potter, 
Nottingham. 

21,830. PeramBuLaTors, Batu Cuairs, &c., G. Price, 
Birmingham. 

21,831. DisPensinc with O1 in Venicues, D. M. Limet, 
London. 

21,832. Rarnpow Revo.vixc Giosg, C. Painter and 8S. 
Blower, London. 

21.833. Repucinc THeRmic Loss by Rapiation, B. H. 
Thwaite, Liverpool. 

Se, Sones Pyevmatic Tires, A. T. Shellard, 


on. 

21,835. SepakaTinec Tin and other Orgs, J. Harvey, 
Helston. 

21,836. PLactinc Foc Sicnauis, T. Hill and J. Hill, 
Longport 





21,887. Fasteners for Fantigut Winpows, G. Toos, 
London, 

21,838. Steam Generators, J. Gamgee, London, 

21.839, Cuamper Urensizs, V. Cone, London, 

21.840. Measurine Liquips, A. Pellant, London. 

21,841. 8S Gvaxs, F. Thompson, London. 

2 84’. Harrow* A, D Wallen, London. 

21,843 Reev and Cuak Ling, M. Nelson, London. 

21,844. Constminc Smoke, J. R. G. and W. Preston, 


ndor, 
21,845. “Larcs’s” Pirg E. W. H. e, Merton jPark. 
21,846. Stare CLeaner, H P. Maat, London. 


2',847. Tipprse Brvuiarp and other Cuzs, J. Meech, 
Brighton. 

21.848 Diamonp Crossinas, R. Crichton, London. 

2:,849, AnMatores, B. 8. Paterson and J. B. Furneaux, 


on. 
21,850. Drivixe Be.t’, C. G. and F. A. Thoenes, 
London. 
21851. Fo_prne Tripops, J. T. Clarke, Harrow. 
21,852. SappLe Trees, T. Ramster, Birmingham. 
21,853. Manuracture of Hamers, G. R, and ©. J. 
Mather, London. 
21,854. Evecrrica, Conpuctors, A. J. Boult.—(B. L. 
and C. V. Montgolfer, France.) 
21,855. Lear Turners, C. Bayer, London. 
vy oe Lusaication of Dousiinc Rios, J. Longmore, 
mdon. 
21,857. DispLayinc ADVERTISEMENTS, E. Edwards.— 
(J. Mejola, France.) 
21,858. Drivine Gear for Bicycies, E. H. Morgan, 
London. 
21,859. Miners’ Lamps, J. Perry and G. H. Wills, 
London. 
21,860. Preumatic Trres, J. Shaw. London. 
21,861. Vessets for the Inrusion of Tga, G. F. Griffin, 
London. 
21,862. Treatment of Smoke, S. Elliott, Newbury. 
21,863 Binpinc Sseets of Paper, H. W. Coltman, 
London. 
21,864. Foor Prpats for Cycies, J. F. Walters, 
London. 
2°,865. Musicat Boxes, A. J. Boult.—(Brachaussen and 
—Rievsner, Germany.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


461,500, AvTromatic Hyprocarzon Insecrors, C. D. 
Juvinall, Upper Sandusky, Ohio.—Filed March 11th, 
1891. 


Claim.—In an automatic hydrocarbon or liquid fuel 
burner, the combination, with a cylindrical body 
section comprising oil and steam chambers having 
induction ports to receive oil and steam pipes, the 
cap section mounted on one end of the body and 
having a screw-threaded bore, the tubular section 
leading from the opposite end of said body section, 
and a cap nut mounted on the end of said tubular 
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section and having a central discharge aperture, of an 
oil pipe erie ge | longitudinally through the injector 
ow provided with screw to en the threads 
of the cap section and having its discharge end con- 
tracted, the diametrical screws taking h the 
tubular section and binding upon the oil pipe, and a 
suitable means for adjusting the oil pipe, substantially 
as described. 


461,968. Macazine Pistot, C. Tribuzio, Turin, /taly. 
—Filed November 26th, 1890. 

Claim.—(1) The combination, with the casing and 
the barrel provided with an — cartridge chamber at 
its breech, of the breech It aligned with said 
chamber, the extractor carried by said bolt, the 
spring-actuated firing pin also carried by said bolt, the 
latch bar having its extremity arranged in some part 





of the path of said firing pin, the lever B, which 
actuates said breech bolt, the retracting aptiog > 
which retracts said lever and bolt, a trigger which 
actuates said lever, and the elbow lever R, having one 
of its arms coupled to the latch bar and the other 
arranged in the path of the lever B, whereby the said 
lever B when near the end of its forward movement 
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will strike the lever R, and withdraw the latch bar, as 
set forth. (2) The combination, with the casing, 
barrel, and breech bolt, of the lever B for actuating 
said bolt, one end of said lever engaging the bar c, the 
said bar, the trigger, the stem of which telescopes 
with said bar ¢, an means, substantially as described, 
for locking said stem to said bar in either of its two 
positions, as set forth. 


461,930. Hor Air Motor Enorne, L. Genty, Tours, 
France.— Filed October 4th, 1889. 
Claim.—(1) Ina hot air engine, the combination, with 
the cylinder, of a furnace laterally en or having 
a horizontal extension at its bottom contracted above 
such enlargement, and provided with an air duct 
leading to the enlarg t and adapted to supply air 
to the declivity of the fuel therein, substantially as 
set forth. (2) In a hot air engine, the combination, 
with the cylinder and piston having a space around 
its lower portion, ofa fresh air supply pipe communi- 
cating with said space and a valve adapted to close 
the same upon the opening of the exhaust, substan- 
tially as described. (8) In a hot air engine, the com 











bination, with the cylinder, the piston, and the air 
reservoir, of the flexible pipe ¢t, the valve p, and 
spring 10, substantially as set forth. (4) In a hot air 
engine, the combination, with the governor and 
admission valve, of the lever /, roller g, arms 14, and 
cam c, substantially as set forth. (5) In a hot air 
engine, the combination, with the governor and 
admission valve, of the cam c, roller g, arms 14, anda 
stop to hold the roller from engagement with the 
— or circular part of the cam, substantially as set 
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462,069, Avromatic Steam Vacuum Pomp, H. Snooks, 
Jersey City, N.J.—Filed May 8th, 1891. 
Claim.—(1) A duplex automatic steam vacuum pump 
having one steam inlet valve and valve chamber and 
two sets of working chambers, all close together, and 
having their upper ends all opening into the one valve 
chamber at the top, in combination with two discharge 
chambers on opposite sides of the working chamber 
and two sets of induction chambers and valves, all 
substantially as described. (2) A duplex automatic 
steam vacuum pump having two sets of working 
chambers with valves, two induction chambers with 
valves, and two valved discharge chambers with pipes 
from the discharge chainbers opening into a space 





between the upper of the working chambers 
and an outlet + rom said space, substantially as 
and for the purpose described. (8) An automatic 
steam vacuum pump having valves and cover plates 
on the casing for access to the valves, the correspond- 
ing flanged part of the casing having recesses 14, a bar 
15 to engage with the recesses, and a headed bolt 
passing through the bar and the cover plate, and nuts 
to secure the latter in place, all substartially as 
described. 








Epps's Cocoa.—GRATEFUL AND Com¥Fortino.—"' By 
a thorough knowledge of the natural laws whic 
overn the operati of digestion and nutrition, and 
y acareful application of the fine properties of well- 
selected A, Mr. E has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. t is by the 
judicious use of such articles of diet that a constitu- 
tion may be ually built up until strong enough to 
mdency to disease. Hun 8 of subtle 
maladies are floating around us ready to attack wher- 
ever there is a —- 4 point. We may escape many a 
fatal shaft by keeping ourselves well fortified with 
ure blood and a properly nourished frame.”—Civil 
ervice Gazette.—Made simply with boiling water o: 
milk. Sold only in packets, by Grocers, labelled— 
“James Errs and Co., Hi pathic Chemist 











London,” —ADvT. 











